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ABSTRACT

In spite of vigorous research efforts to date the induction of bone formation by
macroporous coral-derived constructs when implanted heterotopically in the rectus
abdominis muscle of the non-human primate Chacma baboon Papio ursinus has not yet
been resolved and needs to be assigned. More importantly, the apparent redundancy of
molecular signals singly initiating the induction of bone formation in primate species and
the heterotopic induction of endochondral bone formation by the mammalian recombinant
human transforming growth factor —3 (rhTGF-pB3) isoform have not yet been assigned and
need to be mechanistically resolved. Using the rectus abdominis muscle of Papio ursinus
the study sought to molecularly determine how coral-derived macroporous constructs and
doses of the hTGF-B3 isoform initiate the induction of bone formation. To elucidate the
function of osteoclastogenesis and Ca>*, biomimetic coral-derived 7%
hydroxyapatite/calcium carbonate (7% HA/CC) devices were supplemented either with
240 pg zoledronate bisphosphonate, an osteoclast binding antagonist, or 500 pg of the
calcium channel blocker verapamil hydrochloride. Additionally but in separate coral-
derived bioreactors, 125 pg rhTGF-B3 and/or 125 pg hNoggin were added to answer the
question of how TGF-f3 induces bone formation. All devices were then subsequently
implanted within heterotopic sites of the rectus abdominis muscle of 6 Papio ursinus and
left in vivo for 15, 60 and 90 days. Harvested specimens were subjected to
histomorphometrical and quantitative reverse transcription polymerase chain reaction
(gRT-PCR) analysis. Collagen Type IV expression supported by extensive vascularisation
was detected and observed respectively in all implants after 15 days in vivo. Importantly

the zoledronate treated specimens possessed delayed tissue patterning and morphogenesis,




an observation not as pronounced as within the verapamil hydrochloride treated specimens.
However, both treatment modalities showed a lack or minimal bone formation. The gene
expression experiments revealed that Noggin was elevated whereas bone morphogenetic
protein-2 (BMP-2) was greatly downregulated in the verapamil or zoledronate treated
devices, indicating that bone formation by macroporous coral-derived devices is through
the BMP-pathway. Therefore Ca®* release may be the driving force behind the bone

induction mechanism by both regulating stem cell differentiation and the BMP-pathway.

In 7% HA/CC constructs preloaded with 125ug hNoggin there was downregulation of
BMP-2 and lack of TGF-p3 activity. Minimal bone formation characterised the hNoggin
treated bioreactor. The hTGF-B3/hNoggin treated devices exhibited BMP-2 upregulation on
day 90 and significant Noggin downregulation on day 60 and 90. Downregulation of
Noggin corresponded to limited bone formation at the periphery of the device at day 90. In
the TGF-B3 loaded 7% HA/CC constructs there was significant downregulation of BMP-2
expression on day 15, followed by upregulation on day 60 and 90. BMP-2 upregulation
was accompanied by the concomitant upregulation of RUNX-2 and Osteocalcin, along with
prominent induction of bone formation. These results unequivocally show that in the rectus
abdominis muscle of Papio ursinus TGF-B3 induces bone formation by upregulating BMP
expression via Noggin transcription, together with controlling the differentiation of a

progenitor stem cell niche to enhance osteoblastic cell differentiation and proliferation.
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PREFACE

The biological activities of the soluble molecular signals of the transforming growth factor-
B (TGF-P) supergene family are inexorably linked to biomaterial sciences (Reddi, 1994).
The connubium of a soluble and an insoluble signal is epitomized by the biological
evidence that when implanted in heterotopic extraskeletal sites of animal models singly
they lack the capacity of initiating the induction of bone formation (Sampath and Reddi
1981). The soluble signal needs to be reconstituted or recombined with an insoluble signal
or substratum to trigger the ripple-like cascade of bone formation by induction (Sampath
and Reddi 1981; Sampath and Reddi 1983). Thus the greatest challenges of bone tissue
engineering have been, on the one hand, to understand how topographical surface
modifications of the insoluble signals or substratum set into motion the molecular and
cellular cascade leading to tissue induction and morphogenesis (Fu et al. 2010; Chou et al.
1995; Curran et al. 2006; Vlacic-Zischke et al. 2011; Gittens et al. 2011; Wilkinson et al.
2011; McNamara et al.; 2011; Ripamonti et al. 2012), and on the other hand, to define the
initiating soluble signals that start bone formation (Ripamonti et al. 1997; Ripamonti et

al.2004; Ripamonti et al.2008; Ripamonti and Roden 2010).

The insights of Urist (1965), Reddi and Huggins (1972), Sampath and Reddi (1981;
Sampath and Reddi 1983), Wozney et al. (1988), Celeste et al. (1990), Ozkaynak et al.
(1990) permitted the isolation, characterisation and molecular cloning of an entirely new
family of protein initiators collectively called bone morphogenetic/osteogenic proteins
(BMPs/OPs), members of the TGF- supergene family (Wozney et al. 1988; Ripamonti et
al. 2004; Ripamonti 2006). BMPs/OPs when implanted in heterotopic extraskeletal sites of

animal models including non-human primates induce the formation of new bone (Reddi
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1994; Reddi 2000; Ripamonti 2004; Ripamonti 2006). The substantial induction of bone
formation in pre-clinical animal studies prematurely convinced basic scientists and skeletal
reconstructioneers that an application of a single dose of a recombinant human bone
morphogenetic protein would induce tissue morphogenesis, in a clinical environment
(Friedlaender et al. 2001; Govender et al. 2002). However, this theoretical potential has so
far not been successfully translated to clinical context. Clinical trials of craniofacial
orthopaedic applications such as mandibular reconstruction have indicated that supra
physiological doses of a single recombinant human BMPs/OPs (hBMPs/OPs) are needed
to often induce clinically unacceptable induction of bone, which still falls short of
autogenous bone grafts (Ripamonti et al. 2006; Ripamonti et al. 2007; Ripamonti 2009;
Garrison et al. 2007; Mussano et al. 2007). Because of the often substandard regeneration
of osseous defects in humans implanted with hBMPs/OPs, this thesis now finally asks the
prevocative question: are the BMPs/OPs the only initiators of the induction of bone

formation?

Implantation of coral-derived calcium carbonate-based macroporous constructs alone or
combined with recombinant human TGF-B3 (rhTGF-f3) induces bone formation in
heterotopic intramuscular sites of the non-human primate Papio ursinus (Papio ursinus)
(Ripamonti 1990; Ripamonti 1991; Ripamonti et al. 2008; Ripamonti et al. 2012). Taken
in context of how gene expression, the algorithm formula for all biological life (Mendel,
1886), affects and directs cellular form and function, the present thesis sought to define
some of the mechanisms by which coral-derived macroporous constructs and hTGF-p3

induce bone formation in heterotopic sites of Papio ursinus.
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CHAPTER 1: Introduction with Literature Review

1. Introduction

A great unsolved challenge in regenerative medicine and tissue engineering is to restore
craniofacial and appendicular bony defects brought about by genetic mutations,
pathologies or trauma (Ripamonti et al. 1997). Substantial research has been committed
towards understanding what it is that confers to the skeleton its remarkable repair potential,
which as been observed since Hippocratic times (quoted by Reddi 1994; Reddi 2000).
What are the molecular and cellular signals that are set into motion to induce the cascade
of bone differentiation? This Introduction with associated Literature Review provides an
overview of the signals and mechanisms that initiate and maintain the fascinating scenario

of “Bone: formation by autoinduction” (Urist 1965; Reddi and Huggins 1972).

1.1 Osteogenesis

Osteogenesis is the process by which new bone is formed. There are two ways by which
bone is formed. The aggregation and conversion of mesenchymal cells into osteoblasts
laying down newly formed bone is defined as intramembraneous ossification (Gilbert
2000). The craniofacial bones are formed by intramembraneous ossification. Endochondral
ossification is the process whereby the appendicular skeleton is formed and it involves the
formation of a cartilage anlage that forms the cellular strut for vascular invasion,
chondrolysis, bone marrow formation and osteoblastic-like cell differentiation with

synthesis of bone matrix (Gilbert 2000).
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e Intramembraneous ossification

Neural crest-derived mesenchymal cells proliferate and form dense condensations of
aggregated mesenchymal cells (Gilbert 2000) where new bone is to be formed later by
differentiating osteoblasts. Whilst a constituent of these condensed cells are utilised for
capillary formation, the greater majority transform into osteoblasts, the precursor cells

required for the successful deposition of new bone matrix (Fig. 1).

The osteoblasts secrete a collagen-proteoglycan matrix (osteoid) that has a high binding
affinity for calcium salts (Gilbert 2000). When calcium salts associate with the osteoid it
becomes mineralized. The osteoblasts then are separated from the region of mineralization
by a layer of osteoid matrix, i.e. newly deposited as yet to be mineralized bone matrix
(Gilbert 2000). Osteoblasts are then later entrapped within the newly formed and

mineralized matrix as osteocytes.

Osteoid Calcified Bone cell
Osteoblasts matrix bone (osteocyte)

Figure 1. Diagram of
intramembraneous ossification.
Mesenchymal cells condense and
transform into osteoblasts, which

~ deposit osteoid. Osteoid matrix
Y becomes calcified resulting in bone.
(Adapted from Gilbert 2000)

Loose mesenchyme Blood vessel  Osteoblasts




CHAPTER 1: Introduction with Literature Review

e Endochondral ossification

Endochondral ossification is characterised by a cartilage anlage that provides the strut for
tissue induction, angiogenesis and vascular invasion followed by chondrolysis and

osteoblastic cell differentiation (Horton 1990; Gilbert 2000).

Mesenchymal cells differentiate into cartilage cells, i.e. chondroblasts which express
cartilage associated genes (Cserjesi et al. 1995; Sosic et al. 1997). Later chondroblasts
condense into compact nodules and complete their transition into chondrocytes (Gilbert
2000). As chondrocytes differentiate they undergo mitosis rapidly. The third stage of
endochondral bone formation is characterised by rapidly proliferating chondrocytes that
assemble themselves in a cartilage anlage of a model where bone will form. Once properly
arranged within this pre-structure bone model, chondrocytes enter a quiescent phase.
Chondrocytes increase in size and volume effectively becoming hyper chondrocytes
(Gilbert 2000). Hyperthrophic chondrocytes deposite further cartilaginous matrix notably
with abundant fibronectin and type X collagen and additionally secrete small membrane-
bound vesicles into the extracellular matrix. These vesicles contain enzymes that set into
motion the mineralization process within the cartilaginous matrix (Wu et al. 1997). The
induction of bone formation is brought about by angiogenesis and vascular invasion of the
cartilage. Vascular invasion is followed by apoptosis of the hyperthrophic chondrocytes or
chondrolysis, that is the lysis of newly formed mineralized cartilage later to become the
newly formed marrow spaces sourronded by newly formed bone (Hatori et al. 1995;
Rajpurokit et al. 1999). Cells surrounding the dying hypertrophic chondrocytes

differentiate into osteoblasts and form new bone on the degrading cartilaginous
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matrix (Bruder and Caplan 1989; Hatori et al. 1995).

These two processes of osteogenesis occur primarily during embryogenesis within
vertebrates (Gilbert 2000). However bone formation is not a singular event as over the
course of a vertebrate’s life, bone is constantly being re-formed by resorption and
remodelling (Reddi 1994; Reddi 1997; Gilbert 2000). These events have been shown to be
crucial for maintaining the bones structural integrity, as well as repairing the bone should it

be damaged (Reddi 1997; Gilbert 2000).

1.2 Bone remodelling

The remodelling of bone, as reported by Eriksen (1986), is a continuous process which
occurs during specific stages of foetal life and continues once the skeleton has fully formed
in vertebrates. The bone remodelling cycle is categorised by a series of crticial and step by
step molecular and cellular events (Eriksen 1986; Parfitt 1994). During remodelling, two
cell lineages are critical - the mesenchymal osteoblastic and the hematopoietic osteoclastic
lineages (Raisz 1999). Resorption and formation exist within a balanced homeostatic
equilibrium (Frost 1990). Old bone is continuously replaced by newly formed bone as the
bone adapts to mechanical loads and strains (Frost 1990). Several studies have indicated
that bone remodelling is controlled by several molecular, ionic and cellular mechanisms
ultimatly controlling bone resorption coupled with bone deposition (Boyce et al. 2012;
Boyle et al. 2003; Caudarella et al. 2011; Hwang and Putney 2011; Hadjidakis and

Androulakis 2006).
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Osteoclasts and osteoblasts are known to cooperate closely with each other in the
remodelling process in what is called a basic multicellular unit (BMU) (Hadjidakis and
Androulakis 2006). The BMUs are organized differently throughout cortical and trabecular
bone, the latter housing the bone marrow. Within the cortical bone the BMU has been
shown to cut, at an estimated rate of 20 um per day, a cylindrical canal, approximately
2,000 pum in length and 150-200 pum in width, within the mineralized bone (Petryl, 1996).
It has thus been suggested that during 24 hours, ~10 osteoclasts excavate a circular tunnel
in the dominant loading direction (Petryl 1996), which is filled in with new bone via
several thousands of osteoblasts (Parfitt 1994). Thus per annum about 2- 5% of cortical
bone is being remodelled in this way. In contrast to this, trabecular bone is more actively
remodelled than cortical bone. Trabecular bone surface to volume ratio has been shown to
be much greater (Hadjidakis and Androulakis 2006). Time loop experimentation indicated
that osteoclasts move across the trabecular bone surface at speeds of up to 25 um per day,
excavating trenches at an approximate depth of 55 um (Hadjidakis and Androulakis 2006)
allowing bone remodelling to occur efficiently and effectively within a relative small

amount of time.

The remodelling cycle (Fig. 2) has been shown to consist of three consecutive phases:
resorption, reversal and formation (Gilbert 2000; Parfitt 1994; Hadjidakis and Androulakis
2006). The induction of bone formation relies on these three phases to be initiated and
though several molecular signals have been linked to the remodelling cycle, it is yet still
unclear which are the specific signals and/or signal that initiate the remodelling cycle. The
present doctoral thesis attempted to study in vivo the control of the remodelling cycle by

inhibiting osteoclastic activity, essential for bone formation to occur.
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The first stage of the remodelling cycle or quiescent phase is morphologically
characterized by trabeculae of bone lined by flattened mesenchymal cells not as yet
activated but rather in a quiescent state (Parfitt 1994). Mononuclear pre-osteoclasts migrate
to the surface of the bone as directed there either by calcium ion release (Boyce et al. 2012;
Boyle et al. 2003; Caudarella et al. 2011; Hwang and Putney 2011) or soluble signals
secreted by either osteocytes, osteoblasts and/or endothelial cells (Hadjidakis and
Androulakis 2006) or possibly even by just the activated quiescent lining cells. Pre-
osteoclasts undergo their transition into multinucleated giant cells and attach to the
mineralized bone surface. Testing of pH revealed that an acidic pH is created in the zone of
resorption created by osteoclasts (Vaananen et al. 2000). Osteoclasts secrete hydrogen ions
together with lysosomal enzymes, primarily Cathepsin K, and eventually dissolve the
mineralized component of the bone matrix (Vaananen et al. 2000). The resorption process
by osteoclasts produces irregular scalloped concavities of various dimensions , radii and/or
curvatures on the bone surface, which are referred to as Howship lacunae, or cylindrical
Haversian canals in the cortical bone (Gilbert 2000; Hadjidakis and Androulakis 2006).

After the completion of osteoclastic resorption, the reversal phase is entered (Parfitt, 1994).

Mononuclear cells appear on the bone surface (Parfitt 1994). These cells prime the surface
by promoting further degradation of the bone collagenous matrix, depositing proteoglycans
to form a so-called cement line and release specific growth factors, which then initiate the
formation/deposition phase of new bone at the site of the osteoclastic cut concavities

(Parfitt 1994).

In the final formation phase, the differentiated osteoblasts, which have differentiated from
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mesenchymal precursors, then deposit new bone matrix until the resorbed area within the
bone is completely replaced by new osteogenic material (Parfitt 1994; Gilbert 2000;
Hadjidakis and Androulakis 2006). Once this stage has been completed the surface of the
site of new bone within pre-existing bone is covered once again by flattened lining cells
and a prolonged quiescent phase begins until the remodelling cycle is re-initiated (Parfitt

1994; Gilbert 2000).

The remodelling cycle of the osteonic cortical bone with the three continuous phases of
resorption, reversal and formation may possibly relate to the often extraordinary repair
capacity of the bone matrix and of the skeleton in several animal models including
humans. This remarkable potential to heal without scarring has fascinated scientists for
centuries and has led to the development of a continuous effort to mechanistically
understand the capacity of bone repair and the induction of bone formation which would

become known as the “bone induction principle” (Urist et al. 1967; Urist et al.1968).
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Figure 2. The bone remodeling cycle. Flattened mesenchymal cells line the surface of the bone
(1). Pre-osteoclasts migrate to the surface of the bone and differentiate into osteoclasts that resorb
an area of bone, producing concavities (2). Monocytes then prime the surface of the newly cut
concavities (3), which permits mesenchymal derived osteoblasts to deposit new osteoid within the
cut area, which is then converted to new bone (4). A prolonged quiescence phase is then
entered (5) before the next remodeling cycle begins (Adapted from Parfitt 1994).

1.3 Bone: formation by autoinduction — a basic historical perspective

The history of regenerative medicine and bone tissue engineering has been shaped from the
pioneering scientific work of several scientists across the world, which firstly developed

and later set the basic principles of bone tissue engineering.

Senn (1889) was one of the first pioneers to investigate bone regeneration by implanting
decalcified bone segments in skull defects of canines. Perceptively, Senn (1889) after

having observed that the decalcified bone matrix was incorporated by a mass of embryonic
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tissue, stated that this was a necessary condition required for the proper formation of new
bone at the site of the implantation (Senn 1889). The concept that postnatal bone formation
after implantation of devitalized bone matrices develops by recapitulating embryonic

developmental processes was possibly first alluded to by Senn (1889).

Important contributions where brought about by Trueta (1963) who, through in depth
morphological analyses, established that angiogenesis is a prerequisite for osteogenesis.
However, the pioneering work of Levander (1938) provided important discoveries as well
as terminology from which the bone induction principle would further develop. Levander
(1938) used the term “tissue induction” upon implantation of bone matrices. Levander
(1938) showed that bone formation could be “induced” within heterotopic intramuscular
sites when implanting ethanol-treated partially extracted bone matrices. Levander (1938)
suggested that heterotopic intramuscular formation of bone was induced by “some
substance extracted by alcohol from the skeletal tissue, a substance having the power to
activate the non-specific mesenchymal tissue into the formation of bone tissue, either
directly or via the embryonic prenatal stage of bone, viz. cartilage” (Levander 1938;
Levander and Willestaedt 1946). Levander (Levander 1938; Levander and Willestaedt
1946) thus additionally identified that the induction of bone formation in postnatal life is a

repeat of embryonic development.

Later Lacroix (1945) would aptly name this hypothetical substance or substances as
“osteogenins.” It was however the fundamental work of Urist (1965), who established,
from the previously published experimental works of Senn, Levander and Lacroix, the so

called “bone induction principle” ((Urist et al. 1967; Urist et al.1968; Reddi 2000;
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Ripamonti 2006). Marshall Urist routinely established the use of demineralized bone
matrices to induce the differentiation of bone (Urist 1965). The constant reproducible
induction of bone formation by demineralized bone matrices resulted in his classic Science
paper titled “Bone: formation by autoinduction” (Urist, 1965). Importantly however the
classic papers of Urist on the “bone induction principle” (Urist 1965; Urist et al. 1967,
Urist et al. 1968) were also the result of previous published experiments in particular by
Senn (1889) and Levander (1938), the former implanting demineralized bone matrix
blocks, the latter speculating on the induction phenomena brought about by some
“unknown substance” within the bone matrix (for review see Ripamonti et al. 2006). A
further seminal contribution was the introduction of the morphogenetic concept of a
hypothetical bone morphogenetic protein complex that initiates the induction of bone
morphogenesis within the bone matrix. Urist’s studies on the induction of bone formation
in a variety of animal models including humans but particularly in the selection of the term
“bone morphogenetic protein” (Urist and Strates 1971) have been the cornerstone for the
emergence of all the studies on the “bone induction principle” (Urist et al. 1967; Urist et

al.1968; Reddi 2000; Ripamonti et al. 2006; Ripamonti 2006).

Seminal work on the biochemical and morphological cascades of bone differentiation by

induction followed shortly (Reddi and Huggins 1972; Reddi 1984) with partial purification
(Sampath and Reddi 1981; Sampath and Reddi 1983) to apparent homogeneity of the still
“elusive” morphogenetic factors (Sampath et al. 1987; Luyten et al. 1989; Ripamonti et al.

1992).

Previous studies have shown that osteogenesis can be induced by ligation of the renal
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arteries (Sacerdotti and Frattin 1901) or surgically lacerating the urinary bladder wall
(Huggins 1931; Friedenstein 1968). Friedenstein (1968) asked how the induction
“stimulus” is transferred from the transitional epithelium and other matrices, including
demineralized bone matrices, to the surrounding responding cells. Friedenstein implied that
there must be the presence of a “soluble inductor,” a signal that was responsible for the
induction of bone formation (Friedenstein 1962). This query would become the foundation
that would shape and later define the “bone induction principle” and the “osteogenic
activity” of transplanted matrices, including dentine, uroepithelium and bone (for review

Ripamonti et al. 2006).

As per Urist hypothesis (Urist and Strates 1971), a bone morphogenetic protein complex
within demineralized bone and dentine matrices would provide reproducible evidence of
bone formation by induction upon implantation in heterotopic sites. The identification of
this elusive bone morphogenetic protein complex was problematic however, since the
extracellular matrix of bone “exists in a solid state” (Reddi 1997), with the resident
morphogenetic proteins tightly bound to the inorganic and organic components of the bone

matrix (Sampath and Reddi 1984).

Sampath and Reddi (1981) bypassed “the bone matrix in the solid state” (Reddi 1997) by
successfully dissociatively extracting the bone matrix using chaotropic agents such as
guanidinum and/or urea hydrochloride. This resulted in the preparation of an insoluble
inactive collagenous residue and soluble signals, the “putative” extracted osteogenic
proteins (Sampath and Reddi 1981; Sampath and Reddi 1983). Separately neither of the

two phases, i.e. the extracted solubilised proteins nor the insoluble collagenous bone
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matrix (ICBM), induced bone formation when implanted subcutaneously in rodents
(Sampath and Reddi 1981). The osteogenic activity of the intact demineralized bone matrix
disappeared when it was separated by chaotropic extraction (Sampath and Reddi 1981).
Only when the two components separated by chaotropic extraction, i.e. the molecular
signals in a soluble state were recombined or reconstituted with the insoluble signal of the
ICBM was the inductive potential restored (Sampath and Reddi 1981). The discovery that
bone matrix could be dissociatively extracted yielding soluble morphogenetic signals that
when reconstituted with the inactive residue restored the osteogenic activity of the intact
demineralized bone matrix, showed that the extracellular matrix of bone is a reservoir for
soluble morphogenetic signals that initiate the cascade of bone formation by induction
(Sampath and Reddi 1981; Sampath and Reddi 1983; Ripamonti and Reddi 1995; Reddi,

2000).

Additionally, the chaotropic dissociative extraction provided a bioassay by which proteins
could be identified and classified in vivo for its osteoinductive potential (Sampath and

Reddi 1983). Bone formation is only induced when a soluble signal is recombined with an
insoluble signal or substratum implanted in heterotopic extraskeletal sites in vivo (Sampath

and Reddi 1981; Sampath and Reddi 1983; Reddi 2000).

The operational reconstitution of a soluble morphogenetic signal with an insoluble signal
or substratum is now known as the “bone tissue engineering paradigm” (Sampath and
Reddi 1981; 1983; Khouri et al. 1991; Ripamonti and Reddi 1995; Reddi 2000). Of note
however, homologous xenogeneic proteins recombined with recipient allogeneic insoluble

collagenous matrix could also induce bone formation (Sampath and Reddi 1983;
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Ripamonti and Reddi 1995) but not vice versa. This implied that bone inductive signals
share important homologies across mammalian species whereas the insoluble collagenous
bone matrix retains the antigenic load across species (Sampath and Reddi 1983; Ripamonti

and Reddi 1995).

After the realization that the hypothised morphogenetic proteins were tightly bound to the
bone matrix and could be dissociatively extracted from bone matrix (Sampath and Reddi
1981; Sampath and Reddi1983), the soluble signals were eventually identified, purified
and isolated, yielding an entirely new family of protein initiators collectively called the
bone morphogenetic/osteogenic proteins (BMPs/OPs) (Wang et al. 1988; Wozney et al.
1988). BMPs/OPs were determined to belong to the transforming growth factor-f§ (TGF-p)
supergene family (Wozney et al. 1988; Ozkaynak et al. 1990; Reddi 2000; Ripamonti et al.
2004; Ripamonti 2006). The molecular cloning of the now available recombinant human
BMPs/OPs has resulted in extensive testing in vitro and in vivo including pre-clinical
experimentation in non-human primates (Ripamonti et al. 2001; Ripamonti 2006). This has
culminated in the use of recombinant human OP-1 (hOP-1) and hBMP-2 in clinical context
(Reddi 2000; Ripamonti et al. 2000; Ripamonti et al. 2001; Ripamonti et al. 2007;

Friedlaender et al. 2001; Govender et al. 2002; Ripamonti, 2006; Ripamonti 2010)

1.4 Induction of bone formation by coral-derived macroporous biomimetic matrices
The understanding of the fascinating phenomenon of “Bone: formation by autoinduction”

(Urist 1965; Reddi and Huggins 1972) has been vital for the construction of the biological
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algorithms in inductive tissue engineering. To successfully induce tissue formation a
soluble recombinant molecular signal must be combined with an insoluble substratum,
which then activates the morphogenetic and tissue inductive processes (Reddi 1994;
Ripamonti et al. 2004; Ripamonti 2006; Ripamonti et al. 2006; Reddi 2000; Ripamonti
2004a). Additional requirements to obtain successful morphogenesis, as established by
Reddi (2000), were the extracellular matrix, responding stem cells and inductive soluble
signals. The extracellular matrix is the macro-environment, and can be functionally
duplicated by the supra-molecular assembly of new biomimetic matrices (Reddi 2000;
Ripamonti et al. 2007a; Ripamonti 2009). In order to induce the morphogenesis of
specialised organs and tissues, without the need to rely on a multitude of highly diverse
proteomic regulators, Nature has come up with simple solution. By adjusting the protein
structure, through minor variations in the amino-acid structure within highly conserved
carboxy-terminal regions, a single protein family can perform multiple functions. The
transforming growth factor-p (TGF-f) supergene family is a classical example of

pleotropic activity (Ripamonti 2006; Ripamonti et al. 2006; Ripamonti et al. 2007a).

The theory for the best possible induction of bone formation relies on the joint action of a
complementary substratum together with a soluble osteogenic molecular signal is of
pivotal importance for the development of future therapeutic strategies (Ripamonti and
Reddi 1995; Ripamonti and Duneas 1996; Ripamonti and Duneas 1998; Reddi 2000).
Indeed, biomimetic matrices that imitate or replicate biological structures in mammals
have been shown to initiate the induction of bone formation even in the absence of

exogenously applies BMPs/OPs (Ripamonti 1990; Ripamonti 2009).
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Replication of the remodelling process and subsequent bone formation can be achieved by
biomimetic matrices which are constructed with cyclical concavities, e.g. biphasic or
highly crystalline hydroxyapatite/p-tricalcium phosphate, as they possess the geometric
configuration that set into motion the induction of bone formation (Ripamonti et al. 2007a;
Ripamonti et al. 2008; Ripamonti et al. 2009; Ripamonti 2004a; Ripamonti 2009).
Research in Papio ursinus has shown that the biomimetism of extracellular matrix directs
the function of the designed molecular biomimetic matrices (Ripamonti et al. 2007;
Ripamonti et al. 2009; Ripamonti 2004; Ripamonti 2009). The geometric blueprint of the
biomaterial influences the inductive potential of the molecular osteogenic signals to initiate
the induction of bone formation (Ripamonti 2004). “The language of shape is the language
of geometry, and the language of geometry is a sequence of repetitive concavities cut
within biomimetic matrices that biomimetize the remodeling cycle of osteonic bone in

primates” (Ripamonti 2004; Ripamonti 2009)

A very interesting occurrence is the “spontaneous” induction of bone formation when
utilizing a variety of porous biomimetic matrices (Ripamonti 2004; Ripamonti 2006:
Habibovic et al. 2006). Selye et al. (1960) was the first to report on the induction of bone,
cartilage and hematopoietic tissue formation in rodents. Later Winter and Simpson (1996)
showed that porous poly-hydroxethyl-methacrylate implanted within heterotopic sites of
Large White pigs could also induce bone formation. However it would be the systematic
studies of Ripamonti (1990; Ripamonti 1991; Ripamonti et al 1993; Ripamonti et al. 1996;

Ripamonti et al. 2009) that showed that calcium phosphate based bioreactors, implanted
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within the heterotopic sites of the non-human primate Papio ursinus could spontaneously
and reproducibly induce new bone formation. The morphogenesis of bone following
heterotopic implantation of coral-derived macroporous constructs has been instrumental
for the development of highly sintered crystalline hydroxyapatite with a series of self-
inducing repetitive concavities (Ripamonti et al. 1999), culminating in the construction of
‘smart’ biphasic/ tri-calcium phosphate macroporous constructs inducing significant
amount of bone formation in both heterotopic and orthotopic sites of Papio ursinus

(Ripamonti et al. 2008).

Coral-derived macroporous constructs have yielded important information on the induction
of bone formation and on the induction of the osteogenic phenotype when implanted
heterotopically in the rectus abdominis muscle of the non-human primate Papio ursinus
(Ripamonti 1990; Ripamonti 1991; Ripamonti et al. 1993; Ripamonti 1996: Ripamonti
2009; Ripamonti et al. 2009). Time studies in vivo have suggested that myoblastic and/or
pericytic stem cells attach to the surface of the macroporous construct, differentiating and
proliferating into osteoblastic-like cells (Ripamonti et al. 1993; Ripamonti et al. 2009).
Morphological analyses have shown a continuous stream of stem cells migrating from the
vascular compartment towards the osteoblastic compartment attached to the implanted

substratum (Ripamonti et al. 1993).

Immunohistochemical staining of the implanted macroporous constructs have further
shown the presence of alkaline phosphatase and laminin expression within the invading
capillaries that sprout within the macroporous spaces (Ripamonti et al. 1993). Collagenous

condensations that form within the macroporous spaces and undergoing mineralization
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together, with the differentiation of osteoblastic-like cells and deposition of osteoid matrix
have also been observed (Ripamonti et al. 1993). The differentiation of mesenchymal
collagenous condensations at the interface of the hydroxyapatite has been suggested to be a
prominent differentiating event predating the induction of bone formation within coral-
derived macroporous constructs (Ripamonti 1990; Ripamonti 1991; Ripamonti 2009;

Ripamonti et al. 1993).

Since then, coral-derived macroporous constructs, highly sintered crystalline
hydroxyapatites and biphasic hydroxyapatite/B-tricalcium phosphate have been shown to
“spontaneously” induce bone formation when implanted in the rectus abdominis muscle of
Papio ursinus, and without any exogenous applications of osteogenic molecular signals
(Ripamonti 1990; Ripamonti 1991; Ripamonti et al. 1993; Ripamonti et al 1999;
Ripamonti et al 2001; Ripamonti et al 2004; Ripamonti et al 2011; van Eeden and
Ripamonti 1994; Ripamonti 1996; Ripamonti 2000; Ripamonti 2004a; Ripamonti 2006;

Ripamonti 2009; Magan and Ripamonti 1996; Ripamonti and Roden 2010).

To summarise, the basic principle of bone formation by induction is to combine an
insoluble substrata with a soluble osteogenic molecular signal that through their union
form a support that resembles the original shape and function of in vivo bone (Sampath
and Reddi 1981; Khouri et al. 1991; Reddi 1994; Reddi 2000; Ripamonti et al. 1993;
Ripamonti 2006). However, the above paradigm has since then been modified in which it
is proposed that the initiation of bone formation within heterotopic extraskeletal sites can
be induced by biometic biomaterial matrices without the exogenously applied soluble

osteogenic molecular signal (Ripamonti 2004; Ripamonti 2006).
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Hence, how then do coral-derived calcium phosphate-based macroporous constructs
initiate the induction of bone formation? This was the first important question the present

doctoral study sought to answer.

1.5 Bone formation by TGF-$ superfamily members

The incisive work of Wozney et al. (1988) finally permitted the molecular cloning of
several BMPs/OPs, which were found to be members of the TGF-p supergene family.
Proteins were firstly isolated after increasingly chromatographic purification methods
(Urist et al. 1984; Sampath et al. 1987; Luyten et al. 1989; Wang et al. 1988; Ripamonti et
al. 1992). Amino acid sequence motifs of batches of purified proteins were then used for
molecular cloning of an entirely new family of proteins initiators, collectively called the
BMPs/OPs (Wozney et al. 1988; Celeste et al. 1990; Ozkaynak et al. 1990; Hammonds et
al. 1991; Sampath et al. 1992). We have since then learned that BMPs/OPs are a family of
highly conserved secreted pleitropic proteins that intiate cartilage and bone formation in
vivo (Wosney et al. 1988; Sampath et al. 1992; Reddi 200; Ripamonti 2006; Ripamonti et

al. 2004).

BMPs/OPs have also been shown to be involved in pattern formation during embryonic
organogenesis (Reddi 2005). A remarkable characteristic of BMPs/OPs gene products is
that when implanted heterotopically extraskeletally in animal models they induce de novo

endochondral bone formation (Reddi 2000; Ripamonti et al. 2004; Ripamonti 2006).
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e The BMPs/OPs and their signal transduction pathway

Development, embryogenesis, pattern formation and organo-and skeletogenesis require the
action of BMPs (Alliston et al. 2008). BMP signalling is regulated via their localised
expression, the action of specific antagonists and a series of negative and positive feedback
loops (Alliston et al. 2008) (Fig. 3). During skeletal development BMPs-2 - 7 have an
overlapping pattern of expression to ensure development occurs in an ordered manner
(Solloway et al. 1998). Whilst BMP receptors type Il and type | alpha (BMPRII and
BMPRIA), like most members of the TGF-p family, are ubiquitously expressed
(Kawabata et al. 1995), BMPR type | beta (BMPRIB), as shown by Ishidou et al. (1995),
they are principally transcribed only within developing bone and cartilage. Only when
bone, in adult life, is damaged are all BMP receptors expressed (Onishi et al. 1998), as
they facilitate the activation of the bone regeneration cycle. Subsequently, further research
studies by Rickard et al. (1998), Mundy et al. (1999) and Rawadi et al. (2003) have shown
that additional proteins, specifically statins, estrogen and wingless-type MMTYV integration

site family member 3A (Wnt3a), are also capable of activating the BMPs.

The activities of the BMPs are highly regulated by a series of antagonists and agonists.
Chordin, Follistatin, Gremlin, Noggin and Sclerostin are specific antagonists known to
inhibit the BMP pathway activation and thus bone formation (Alliston et al. 2008).
Research studies have revealed BMPs are also capable of activating the expression of their
inhibitors including Noggin and the intracellular BMP pathway inhibitory Smad family
members 6 and 7 (Smad6 and Smad7) (Fig.3) (Gazerro et al. 1998; Takase et al. 1998;

Ishiskai et al. 1999; Pereira et al. 2000; van Bezoojien et al. 2005). Additionally, members
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of the entire BMP signalling pathway, including their initiators and antagonist are
subjected to further regulation by a series of positive and negative feedback signalling

loops that interact with other signalling pathways (Alliston et al. 2008).

BMP signalling commences when a BMP ligand binds first to either the BMPR1A or
BMPRIB, after which it forms a receptor complex with BMPRII, i.e. BMPRIA/B +
BMPRII (Berk et al. 1997; Hayashi et al. 1997; Imamura et al. 1997; Yoshida et al. 2000;
Sowa et al. 2004). This active complex then activates the Smad transcription receptor
complex to regulate nuclear transcription factor activity (Berk et al. 1997; Hayashi et al.
1997; Imamura et al. 1997; Nakao et al. 1997; Yoshida et al. 2000; Sowa et al. 2004). It is
this spatial and temporal regulation of the various components of the BMP pathway that
ensure proper skeleto-and organogenesis during embryo development as well as the

maintenance of bone later in postnatal life (Alliston et al. 2008).

Storm et al. (1994) revealed that Growth differentiation factor (GDF)-5, -6 and -7, also
referred to as cartilage-derived morphogenetic proteins (CDMP-1, -2, and -3) (Chang et al.
1994; Storm et al. 1994) are involved in bone formation and development in vivo (Mikic et
al. 2002). GDF-5 to -7 have been found, via gene knocked studies, to control the length of
long bone formation in limbs and regulate patterning of segments in the digits,
chondrogenesis and longitudinal bone growth (Storm et al. 1994; Storm and Kingsley
1996; Storm and Kingsley 1999). GDFs have also been shown to induce osteogenic
differentiation within in vitro stem cell differentiation studies (Erlacher et al. 1998; Yeh et

al. 2005).
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e The TGF-p isoforms and signal transduction pathway

The three mammalian TGF-f isoforms, TGF-f;, TGF-B, and TGF-B3 have been shown to
signal through receptor complexes of the TGF-f type Il receptor (TBRII) and TBRI
(Alliston et al. 2008) (Fig. 4). In vitro research has shown that all three of TGF-f isoforms
function similarly at the cellular level (Alliston et al. 2008) but differently throughout
embryonic osteogenesis (Alliston et al. 2008). In knockout studies during murine
development each corresponding gene produced unique phenotypic deviations, which
reflect their different spatio-temporal distributions and roles. Knock-out studies of TGF-f;
resulted in abnormal bone quality (Shull et al. 1992; Kulkarni et al. 1993), whereas
deletions of TGF-pB, or TGF-B3 impaired epithelial-mesenchymal transdifferentiation, cyto-
proliferation and palate formation of the skull (Kaartinen et al. 1995; Proetzel et al. 1995;

Sanford et al. 1997).

During bone formation in skeletogenesis the expression patterns of the various TGF-3
isoforms are further modulated by a series of positive and negative feedback loops
(Alliston et al. 2008). However, there are apparent differences between the mRNA and
protein expression patterns, which regulate TGF-f isoform storage in cartilage and bone
(Alliston and Derynck 2000). Pelton et al. (1991) found that extracellular matrix proteins
from bone interact with certain of TGF- isoforms, particularly TGF-;, to allow for them
to be stored within bone. In the mesenchyme, all TGF-B isoforms are expressed and during
condensation of the mesenchyme their expression increases (Alliston et al. 2008).
Experimental research has revealed that TGF-f3 is expressed at high levels during the early

development of cartilage formation, whereas TGF-p; and TGF-3, expression is very low
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(Pelton et al. 1990; Pelton 1991). As bone development progresses, TGF-B3 levels
diminish and TGF-B; and TGF-B, levels increase (Pelton et al. 1990). Primarily it seems
that TGF-pB3 levels are highest in tissues associated with skeletogenesis and bone
formation, whereas TGF-f;, is highly transcribed in areas of new bone mineralization

(Alliston et al. 2008).

In previous research studies of mouse cartilage, TGF-f3 expression is higher than in
relation to the other TGF-f isoforms (Pelton et al. 1990; Pelton 1991). Subsequently other
research studies on the mouse growth plate have found that whilst TGF-p; is transcribed
throughout all the regions of the developing plate, whereas TGF-B; and TGF-f3; are
restricted to only the hypertrophic and proliferative areas (Sandberg et al. 1988; Millian et
al. 1991; Thorp et al. 1992; Horner et al. 1998). The periosteums of endochondral and
intramembraneous bones show high levels of expression of TGF-B; and TGF-f3,
respectively, whilst osteoclasts and osteoblast show varied expression patterns in TGF-3

isoforms (Pelton et al.(1991)..

In developing bones the TBRI and TPRII are transcribed throughout the developing
embryonic skeleton (Horner et al. 1998), but in hypertrophic chondrocytes and mineralized
osteophyte tissue their expression is reduced and lost, respectively (Horner et al. 1998).
The Smads, known regulators of the TGF-3 pathway, are also subject to regulation in
skeletal tissue (Sakou et al. 1999). In vitro cell culture experiments have shown that
Smad2, Smad3 and Smad4 including the inhibitory Smads, Smad6 and 7 are all
differentially expressed within proliferating chondrocytes and bone cells (Sakou et al.

1999; Alliston et al. 2008).
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Inactivation and storage of TGF-f3 isoforms has been shown to be facilitated by latent
TGF-B-binding proteins (LTBPs) (Shipley et al. 2000). Among the four isoforms of
LTBPs-(1-4), all but LTBP-2 have been shown to bind to the TGF-f isoforms (Shipley et
al. 2000). Although all four LTBPs are broadly expressed and regulated, LPBT-3
expression as shown by Shipley et al. (2000) is the highest in bone with LTBP-2 primarily
expressed in chondrogenic condensations (Shipley et al. 2000). Although other studies
have shown that there are ways in which the formation and storage of TGF-§ complexes
can be regulated (Kwok et al. 2005; Oreffo et al. 1989; Oursler 1994; Dallas et al. 2002),

LTBPs are considered the primary mode during skeletal bone formation.

The importance of BMPs and TGF-f isoform involvement in embryonic bone formation
has been shown by various studies. However how BMPs and TGF-f3s operate during the
induction of bone formation is raising awareness especially with regards to which of these

two pathways initiate and/or modulate the formation of bone by induction.
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1.6 Molecular redundancy of the initiation of bone formation by induction

We define the induction of bone formation as the de novo induction of endochondral bone
when putative osteogenic proteins and/or biomimetic matrices are implanted
heterotopically in different animal models. Recombinant hOP-1 induces bone
differentiation in the non-human primate model Papio ursinus (Ripamonti et al. 2000a;
Ripamonti 2005). Before 1993, the heterotopic bone formation could only be induced by
BMP/OPs morphogens (Reddi 2000; Ripamonti et al. 2004; Ripamonti 2006).
Homologues of the BMPs/OPs genes where subsequently identified and isolated from
Drosophila melanogaster, i.e decapentaplegic (Dpp) and 60A genes (Sampath et al. 1993;
Reddi 2000; Ripamonti 2006) revealing that BMPs/OPS are an ancient gene group that
was important for the evolution of all vertebrate life (Ripamonti 2006). Indeed a research
study conducted by Sampath et al. (1993) showed just how conserved these two
gene/protein families were, when he successfully induced the formation of bone within
heterotopic extraskeletal sites of rodents upon implantation of recombinant Dpp and 60A.
This proved that embryonic patterning either in the fruit fly or vertebrates was linked,
helping explain many aspects of embryonic development including hominid evolution

(Ripamonti 2009).

Some genes that are upregulated upon implantation of BMPs/OPs within heterotopic sites
are OP-1, BMP-3, TGF-f1, and Type IV collagen, which as Ripamonti (2005) postulated
are expressed during different developmental stages for different time intervals thus

helping guide the formation of new bone formation by induction.
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Though the induction of bone formation was previously only allocated to the BMPs/OPs,
this categorization has since then become redundant since the three mammalian TGF-8
isoforms, i.e. TGF-f; TGF-B, and TGF-B3, were shown to somehow induce new bone
formation within heterotopic extraskeletal sites (Ripamonti et al. 1997; Ripamonti et al.
2000; Ripamonti et al. 2008; Ripamonti et al. 2009 Ripamonti and Roden 2010). Whilst
this function has still been restricted only to Papio ursinus, as previous experiments in the
rodent and lagomorph models have failed to demonstrate the induction of bone formation
by the three mammalian TGF-f isoforms (Roberts et al. 1986; Saadeh et al. 1999; Sampath
et al. 1987; Hammonds et al. 1991; Shinozaki et al. 1997; Shah et al. 1995; Ripamonti et
al. 2004), an important question has since been raised: how do TGF-f isoforms induce

bone formation?

Though there are suggestions that the TGF-3 isoforms may induce heterotopic bone
differentiation by modulating the BMPs/OPs through their antagonist Noggin (Ripamonti
and Roden 2010), this doctoral research sought to further define, more clearly, the bone
inductive potential of TGF-f3 molecularly, so as to help pioneer the way for future

therapeutical clinical applications.
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2.1 Significance of Research

This research sought to clarify which molecular signals, cellular mechanisms and /or genes
initiate and regulate the bone induction cascade by coral-derived calcium carbonate/
hydroxyapatite-based macroporous constructs to expand the current paradigm of bone

formation by autoinduction in the primate Papio ursinus.

2.2 Aim and Objectives

The aim of this study was to determine how coral-derived macroporous biomimetic
matrices and hTGF-f3 induce bone formation when implanted in heterotopic intramuscular
sites of the non-human primate Papio ursinus and was addressed by the following two

objectives.

Study Objective 1:

To determine the role of osteoclastogenesis and calcium ions in the induction of bone

formation by coral-derived macroporous constructs.

Study Objective2:

To determine how mammalian recombinant hTGF-f3 induces bone formation when
combined to coral-derived macroporous constructs implanted within intramuscular

sites of Papio ursinus.
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Thirty coral-derived calcium carbonate-based macroporous constructs with limited hydrothermal
conversion to hydmegrapatite (7% HAMCC) were implanted in the recrus abdominis of three adult non-
human primate Papio wrsinws to investigate the intrinsic induction of bone formation. Macropomus
constructs with 125 pg human recombinant csteogenic protein-1(h0P-1) or 125 pg human recom binant
transforming growth factor-fiz (RTGF-fz) were also implanted. The potential synergistic interaction
between maorphogens was tested by implanting binary applications of hOP-1 and RTGF-Fz 5:1 by weight,
respectively. To evaluate the role of osteaclastic activity on the implanted macroporous surfaces, coral-
derived constructs weme pre-loaded with 024 mg of hisphosphonate zoledmnate (Zometa®). To correlate
the morpholegy of tissue induction with osteogenic gene expression and activation, harvested specimens
on day 90 were analyzed for changes in OP-1 and TGF-§; mRMA synthesis by quantitative real-time
polymerase chain reaction (gRT-PCR). The induction of bone formation in 7% HAJCC solo correlated with
OP-1 expression. Massive bone induction formed by binary applications of the rcombinant morphogens.
Single applications of ROP-1 and hTGF-fi; also esulted in substantial bone formation, not comparable
however to synergistic hinary applications. Zoledronate-treated macropom us constructs showed limited
bone formation and in bwo specimens bone formation was altogether abszent; gRT-PCR showed
a prominent reduction of OP-1 gene expression whilst TGF-§; expression was far greater than OP-1. The
lack of bone formation by zoledmnate-treated specimens indicates that osteoclastic activity on the
implanted coral-derived constructs is critical for the spontaneous induction of bone formation. Indirectly,
zoledronate-treated samples showing lack of OP-Tgene expression and absent or wery limited bone
formaton by induction confirm that the spontaneous induction of bone formation by corl-derived
MACTOpo Mmus constructs is initiated by secreted BMPs/0Ps, in context the OP-1 isoform.

@ 3010 Elsevier Lrd. All rights reserved.

1. Introduction

supergene family [7.8]). The morphogenesis of bone was first
reported using wral-derived hydroxyapatite/aldum carbonate

The fundamental tenet of the induction of bone formation is to
combine osteogenic soluble molecular signals with insoluble
signals or substrata that erect saffolds of blomimetic biomaterial
matrices mimicking the supramolecular assembly of the extracoel-
lular matrix of bone [1-7). Our laboratories have modified the
above paradigm by construding biomimetc biomaterial matrices
that per se initiate the ripple-like cascade of bone differentiation by
induction [7.8]. The induction of bone initiates even if the macro-
pomus constructs are implanted in heterotopic extraskeletal sites
and without the exogenous application of the osteogenic soluble
molecular signals of the transforming growth factor-f (TGE-B)

= Cormesponding authot Tel: 427 11717 2144; fax: 427 11 717 2300
E-rmeail address: ugoon pamontiwils_acza (U Ripamaontil

M42-96128 —see ront mater & 2000 Ekevier Lid. All rights reserved.
i 101 06 fj o ateeri als 20 1004037

macroporous mnstructs when implanted in the rectus abdominis
musde of the adult non-human primate Papio ursinus [9,10].
Using biphasic hydroxyapatite/f-tricaldum phosphate (HA[B-
TCP) biomimetic matrices, we have shown that micro- and macro-
topographical modifications in the form of resorption Bounae, pits
and concavities cut by osteoclasts are regulators of the spontaneous
induction of bone formation [11] Hetemtopic implantation in the
rectus abdominis muscle of adult Papio ursinus has also suggested that
myoblastic/myoendothelial andfor pericyticfendothelial stem cells
may respond to the topography of the surface micro- and maoo-
environments differentiating into osteoblastic cell lines expressing,
secreting and embedding osteogenic soluble molecular signas of the
TGE-B supergene family into the biomimetic matrices initiating the
induction of bone formation as a secondary response [811]
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The intrinsic and/or spontaneous induction of bone formation by
ral-derived hydroxyapatite constructs and by sintered highly
aystalline macroporous scaffolds [12,13] is profoundly enhanced by
recombining the calaum phosphate-based carriers with naturally-
derived or recombinant human bone morphogene tic/ osteogenic
proteins (BMPs/OPs) [7,14] Uniquely so far in the non-human
primate Papio ursinus, heterotopic implantation of the mammalan
TGE-fy, -fz and -Py combined with either allogeneic insoluble
llagenous or macroporous calcium phosphate matrices induce
endochondral bone formation [15-18] Importantly, the indudion
of bone can be significantly enhanced by the synergistic induction of
bone formation [ 15] inwhich relatively low doses of the mammalian
TGE-By isoform synergize with recombinant human osteogenic
protein-1 (hOP-1) to inidate the rapid induction of bone formation
in heterotopic rectus abdominis and orthotopic calvarial sites [15,19].

To further our knowledge on the synergistic induction of bone
formation, three adult non-human primates of the speaes Papio
ursinus were used to study the induction of bone by coral-derived
macroporous nstructs implanted heterotopically in the recus
abdominis muscle solo or recombined with doses of hOP-1 and
hTGF-fs. The synergistic interadion between morphogens was
extended to the hTGF-f isoform by implanting doses of both
recombinant proteins. To correlate the morphology of tissue
induction with osteogenic pene expression and activation, har-
vested generated tissues were analyzed for changes in OP-1 and
TCF-d: mRNA synthesis by quantitative real-time polymerase chain
reaction (qRT-PCR).

To evaluate the roleof osteoclastic activity on the implanted coral-
dertved macroporous constructs, the bisphosphonate zoledronate
(Zometa™) was loaded onto the macroporows surfaces to inhibit
osteoclastic activity after intramuscular implantation. Osteodasts
surfacing and modifying the macropomous surfaces of the implanted
Bomimetic constructs might be the criical step for the initiation of
bone formation by carving topographical modifications releasing
caleium ions (Ca* ). Ca™ ould initate the rpple-like cascade of
myoblastic/ myoendothelial andfor pericytic/endothelial stem cell
differentiation culminating in the induction of the osteoblastic
phenotype without the exogenous application of the osteogenic
soluble molecular signals of the TGE-B supergene family [8,1113]

The prominent induction of bone formation by the synergistic
hOP-1/hTGE-fiy binary applications and the inhibition of bone
formation by zoledronate-treated coral-derived macroporous
onstructs form the basis of this communication.

2 Materials amd metheds
21, Magoporous @ml-derived calcium arbonatefhyd rocpapatile @mtruck

Corali(clags: Antharoa) pred pitate calciumear bonatein the form ol aragonitean
aikeletal organic matrix templa e | 20f The precipi Lation pattem i highly contmlled
between colonies; the resulling exskeletal morphologial structures between
lonies, Le. fEnestrated partitions or scleroseplae, are highly repetitive geometries
wed a8 primary phenotypic markers of genera and spedes |20 Maoopomous
Tydryapatite replicas of the caldum arbonate exmke letal microstructune of the
mral genus Gonigpora were prepared by hydmothermal chemical exdunge with
phasphate [S10122122] Macroporous replicas were @nstructed to the promeal
specilications by Interpore International (Irvine CA USA) |21 ]; limited conversion 1o
Ty yapatite resulted incalciwm carbonate [ O] cons truct with 73 hyd rox yapatite
(HA) designated x5 74 hydroxyapatitejalcdum carbonate 7% HAJCC) andtruets
[1221) Implants for hetertopic implantation were mds 7 mm in diameter and
20 mmin length. The salid components of the Famewaork average 130 pm in diameter
and their interconnection 20 um; the jverage porosily i G0 um and their inter
amnections sverage 260 pm in diameter [3,10,12,2122] Macropamus HAJOC
anstruds are oplimal biomimetic substrata for cell attachment, proliferation and
differentiation, scling 8 non-immunogenic cammiers ke the biological activity of the
e Leng enic proteins of the TGF-f supergene Lamily [9.1012-14 | Macropoms 75 HAJ
C constructs were coaled with 125 pg hOP- 1, 125 pg hTGF-f, binary application of
bath recombinant mor phoge s and 0.24 mg bisphos phonate zoledronate Zometa® in
200l B ve hicle per macropaonus comsirucl

22 Reqombinant hOP-1, hTGF- § 5 and preparafion of the asleogenic devices

Recombinant human atsogenic protein-1 (hOP-1) wai fom Creative BioMal-
ecules Stryker Biotech (Hopkinton, MA, USA) |23] Mature recombinant human
transforming growth Gaor-fy (ATGF-f4) a ghoosylated 25-kDa homadimer with
a C-leminal domain of 112 amino scids [24-26) wa from Kovarts AG, Basel,
Switrerland |17 Stock salwtions of the recombinant morphogens vwene pre pared
with hOP-1 in 5 mM hydrochloric acid and hTGF-f3 in 200 ethanal 100 mM scetic
acid pH 55, Six T8 HANCC constructs were loaded with 125ug hOP-1, and six with
125 ug KTGF-fy in 200 u] liquid vehicle Six 75 HA O anstructs were loadad with
binary applications of 125 pg hWOP-1 and 25ug hTGF- g in the ratio of 5:1 by weight
al hOP-1 and hTGF-fa respectively, 1o evahute the synéergstic induwtion of bone
frmation a8 initiated by the a5 yet untested hTCF-fy salorm with recombinant
hOP-1. Pre-lasding of recombinant morphogens was done by pi petting the required
amount of liquid vehicle with 2 200 pl sterile tip over the central pant of the spec
imens vertically pesitioned ina laminar Now cabinet | 14).

23 Pre-oading with the bisphosphonate o ledranate Zomda™

Osteoclastic topagraphical alerations af the macroporous calcium carbonatef
alkium phasphate constructs have been suggested to be a critical event indliating
the spontanesus indudion of bone Brmation |11—13 | To test this hypothesis, an
additional § macroporous constructs were pre-loasded with 024mg of the e
dastic inhibior soledmonate before implantation in the rene abdoming muscle.

24 Primate model for Gsue indudion and manphe genesis

Three clinically healthy sdutChacmababoons Papio ursinus with 2 meanweight
al 186+2 3kg were selected from the primate colny of the University af the
‘Witwalersrand, Johannesburg Criteria for selection, housing conditions and diets
wene a8 desaribed |6—12] Popio ursinus species share similar bone physiology and
s teonic bone remodeling with man 27| Resaarch protomB were approved by the
Animal Ethies Seresning Gommittes and @nducted scconding 1 the Guidelines for
the care and use of Experimental Animals prepared by the University and in compli-
ande with the National Code for Animal Use in Research, Education and Disgnosis in
South Africa |28] The heteroopic redus abdominis model of tissee induction and
marphogenesis by oStesinductive biomimetic matrices and soluble ofteogenic
malecular signali has been described in detail |7-18) A wowal of 1073 HAJCC
specimens solo or pre-treated with soluble signals were implanted bilaterallyin 10
intramuscular pouches areated by sharp and blunt dissection in the redus abdarminis
muscle ofeach animal (Fig- 1) Implants in the powdhes lanked the linea alba of the
regtus abdamings are were aligned longitudinally (Fig. 1) approsimately 2 em apar.

25 Tizue harves) histalogy and hispmarphometry

Aler harvesting of heleropic liEsee br quantitative real-lime pal yme rase
chain readion (qRT-PCR), andedthetined andmals wene subjected tobi stéral camotid
perfimion with bufTersd saline and harvest of specimens with surrounding recis
ahdarminis muscle a8 deseribed [8—12] Harvested tissue wa further fied in phos-
phate bafTersd Bomalin for 48 by rinsed in tap water and stored in 708 ethanal
| 1012 | Fiedl 5 pecimeens e re: e ne ralized ina 5 akura TDE™ 30 decalcilying unit
(Sakura, Fintek, USA) and processed for paraflin wax embedding. Thiny sedions
were cul sequentially al 4 pm o obilain 2 full cross sedional area of eadh specimen.
The 151 and every 10th sectionwas stained witha maodified Col dne s trichrome and
] for his tomorn phome trical analyses Sedions wene examined with a Provis AXJ0
reseanch microscope (Olympes Optical Ca, |apan ) equipped with a calibrated Zeis
Integration Platte 1 (Oberkochem, Cermany) with 100 lattice points for determi-
nation by the point-counting technique | 29 of the fractional volume(in %) of exch of
the fallowing mor phological companents: newly Tormed bone, lbrovascular lissue
(including marrow) and the residual hydrosyapatite  sulstratum 312
Morphometry was performed in two dections per implanl on Iwo S0 per
section several pm apart analyzing 15.68 m per section for a total of 45024 mm
al 30 sedions in three animals.

Remaining lixed undecalcified tistue of the binary hOP-1/TGF-H; large regen-
erales was treated according o the methad of Donath and Brewner |30 with minor
miadifications. Brielly, the tigues were procesiad in ascending grades of ethanolin
an auomatic ligue processor (Tigue — Tek, VIR, Miles Inc, Elkhan, USAY under
pressure vacuum cydes. Samples were infiltr aed with sending oncentration of
Technovit 7200 VLC {Herse s Kulzer CmbH, Wehrheim, Germany) and embedded in
a resh solution of the same redin Undecalcilied sections were then ground and
polished to 10 pm and sained with 3 modified Gokdner's trichrome. All sample
preparation was performed using the EXAKT precision cutting and grinding system
(EXAKT Apparatebau, Nordested!, Hamburg, Germany) |30

26 Relative guantitative real-time pohamense chain madion (RT-PCR) analyses
Tortal REA was extracted from heterotopic S pecimens harvested on day 90 wing

a Total Qiagen RNA extraction kit (Qiagen, South Africa) Samples from only twao
animals were available for the gRT-PCR analysia RNA concentration and quality was

36



CHAPTER 3: Induction of bone formation and inhibition by zometa

G2 U, Riparmonti et al / Biomateriake 31 2010) 64006410

125 ug hOP-1

7% HA-CC solo ||

125 g hOP-1
25 g hTGF-fy

125 g hTGF-is

? 2

Zometa ™
0.24 mg

urlg

Fig. 1. Heterobpic s abdaminis surgical model and implantation design in 3 adult
male haboons Papio ursina In éxch animal, ten cylinders ol coral-derved calcium
arbonate macropomus @minels with limitsd  hydrothermal  @mersion o
Tyl ren yarpatite (7% HA JOC) weere i mipl anted heterotopically in duplicate, five 73 HAOC
specimens an each side al the rechs abdaminis mugde. 7 HAJCC construds wene
implanted sk, pre-loaded with 125 pg recombinant human ofesgenic prokin-1
(HOP-1), binary applications of 125 pg hOP-1 and 25 pg recombinant human ran
Brming growith Bctar-fy (WTGF-fy ) ratia 5:1, 125 pg hTCF-f, and with 024 mg al the
bisphosphonate soled ronste Zometa®

determined spectrophotometrically a1 Az Axme Equivalent amounts ol BNA(1 pg)
were reverse ramcrbed wing a DONA synthesis kil (Applied Biosysiems, South
Alrica), for lirst strand NA synthesis wing random primers. PCR was performed
uging gene-specilic primers todete rmine aptimal cyeling anditions (Table 1) PCR
coupled with BLASTn (www_ pubmedoom) abo served 1o eliminate possible arti
baual amplification. Utilizing the Applied Biosystems Soltware 7500 v12.3 and
a PCR. maching from Applied Biosystems, Souh Africa, the relative quantity of the
genes wene determined through the use of the Gy (threshald cyde]l A quantilative
value betwesn the endogenous contral (muscle tisswe) and the treated samples was
the calaul ated using the G values.

27, Snaisriml analyses

The data were analyzed with an Analysis of Varance Procedure; pairwise
comparisons of mean valuess betwesn treatments were oblained by Bonferronds
st ple com parisan test aned ane presented in Table 2. The critical level of statistial
significance chosen was p-< 001

Table 1
Primer sexquendes and cycling conditions used for each gRT-PCR
Cene  Saquende (5'—37) Cyding conditions Amplicon
(bp)

TCF-fi, F. GGITITOOGCTTCAATGTCT 40 cpcles: 34-C304 58+C 119
R: CCTCCATCCTCTGCTCATTC 3008 72°C 453

OP-1 F: TGCAGOCAAAACCTACCA 40 cycles: 94 +C 1 min, 215
R: ACAGCAACTTOCCOGTCA  56°C2 min, T2 “C 3min

3. Results

21 Induction of bone formation by macroporows hydroxyapatice/
alcium carbonate constructs

At harvest, specimens were firmly attached to the ventral fascia
of the rectus abdominis musde and to the surround ing muscular
tissue without fibrous encapsulation. On day 90 the macroporous
spaces showed Abeovascular tssue invasion across the porous
spaces (Fig. 2A and B). Collagenic condensations as previously
described [91022] were differentiating within the macoporous
spaces attached to the inductive hydroxyapatite substratum
(Fig. 2A and C). Implantation of macroporous 7% HA/CC solo
resulted in the morphogenesis of bone (Fig 24 and B). The spon-
taneous induction of bone formation also showed bome marrow
development surrounded by the newly formed bone (Fig. 2).

32 Zoledronate pre-treated macroporous constructs

Zoledronate pre-treated macroporous  constructs  showed
fibrovascular invasion and mllagenous condensations across the
macroporous spaces tightly attached to te implanted substratum
(Fig. 3A and B). In two specimens, the spontaneous induction of
bone formation was altogether absent (Fig. 3A and B). Morpho-
logical analyses of the remaining specimens showed that minor
amounts of bone had formed by induction at the periphery of the
implanted pre-treated macroporous saaffolds. The induction of
bone, albeit limited at the periphery (Fig. 3C—F), may be the result
of incomplete diffusion of the aledronate throughout the entirety
of the macroporous spaces.

23 Induction of bone Jormation by macroporous constructs pre-
treated with 125 pg hOP-1 and 125 yg WTGF-32 applied smgly

hOP-1 -treated samples induced substantial osteogenests across
the macroporous spaces (Fig. 44 and B, Table 2). The induction of
bone formation surrounded newly formed hematopoietic bone
marrow (Fig. 4B). The newly formed bone had remodeled to thin
layers of newly induced bone attached to the macoporous
constructs (Fig. 4A).

Substantial bone formation had formed incoral-derived 7% HA/
CCspecimens pre-treated with 125 pg hTGE-f5 (Fig. 4C—<F, Table 2);
the prominent induction of bone formation across the macroporous
spaces was coupled to the induction of hematopoietic bone mar row
supported by prominent angiogenesis and capillary sprouting
(Fig. 4D and F) Morphologically, remodeling of the newly formed
bone was different as compared to the hOP-1-treated specimens

Table 2

Volume fradion (X) of i5ue components in 73 HADC macroparous constructs salo
pre-lasded with bisphosphonate (Zomela®™), eiteagenic protein-1 (hOP-1], trans

lrming growth factor-fy (TGF-faL and binary applicatons of both recombinant
marphagend on the induction al bone for mation within the macroporus dpaces 50
days after implantation in the reche abdomins miscle

Traslment RBadqe (X FWA (X) Substratum (X
TEHANCC salo 47120 56.1+47 400 +5.6
034 mg Zometa®™ 28+36" 534+ 106 457 +102

125 pg hOP-1 196+ 52 41 8+57 386 +6.1

125 ug TGF-fy 149+47 426+16 426 +33

125 pg hOP-14 25 pg TGF 248577 38273 370 +88

Volume lraction compasitions were calculated using a Zeiss Integration Platte 11
with 100 lattice points superimposed over Iwo SOunces per (wo Sections per
implant Values (in ) are given o means itandand ermor of the mean. FYA:
Fibrovascular lissue

"o 001 v TH HAJCC salo; *p = 001 vs. 125pg hTGF-fa; and p < 0UH v 125 ug
hoP-1.
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Fig. 2. Spontancous’ induction of bone farm gion within the macroparous spaces of coral-derived 72 HA-QC constructs harvested from the rectus abdaminis musde 90 days after
heterotopic implantation. (A) Induction of bone (magenta arrows) with bone marrow within the macroparous speces (ilagenous condensations (blue arrow) form against the
wral-derived wmtnuct (RC) Induction of bane farmation (magenta arrows ) surrounding bane mar row within the macroporows spaces without the exogenous application of the
asteogenic soluble malecular signals of the tansforming growth facorr-f supergene family Decaldfied sections cut at 4um stained with Gokiners tridirome (A) original

magnification x21; (B) x27; (C) x75.

with solid blocks of newly induced bone within the macroporous
spaces (Fig. 4D and F). In two specimens, there was prominent
induction of bone formation mainly at the periphery with a central
area characterized by fibrovascular tissue invasion (not shown)

34. hTGF-82 and hOP-1 synergize to induce corticalized large
ossicles in the rectus abdomins muscle of Papio ursinus

Binary application of hOP-1 and hTGF-B; in the ratio of 5:1 by
weight induced substantial bone formation as evaluated at tissue
harvest and by radiographic (Fig. 5) and morphological analyses

(Fig. 6) Binary applications resulted in the generation of single
massive ossides (Fig. 5B-D) displacing both the dorsal and ventral
fasciae of the rectus abdoming muscle (Fig. 6A-D). Cut surfaces
showed mineralization of the external cortices and were macro-
scopically brownish-red in colour indicating hematopoietic bone
marrow with endosteal vascularization. Decalcified and unde-
alcified sections showed substantial induction of bone formation
not only acgoss the macroporous spaces of the implanted
substratum, but prominently exceeding the profile of the implanted
biomimetic matrices as evaluated by radiographic and morpho-
logical analyses (Figs. 5 and 6). Trabeculae of newly formed bone
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Fig 3. Tissue induction and marphogenesis by coral-derived 73 HA-CC pre-treated with 124 mg zoledronate 90 days after imp

ation in the rectus abd is muscles of adult

haboons Papio wsinus. (A) low pawer view showing fibrovascular tissue invasion within the magoporous spaces with the induction of coll agenous condensations at the interfaces
magnified in (B arrow). (B) Detail highlighted in (A) showing the milage nows condensations throughout the macroparous spaces but lak of bane diffe rentiation. (C.D) Limited
induction of bone formation in 2 zoledranate pre-trested spedmen (C) magnified in (D) indicated by magenta arrows. (E.F) High power views of another zaledranate pre-treated
specimen showing minar induction of bone formation (magents arrows L. The induction of bane (arrows) has formed at the periphery of the implanted coral-der ived comstruct anly.
Decalcified sections cut at 4 pm stained with Gokdner tridirome (A) ariginal magnification x3.7; (B) x27; (C) x17; (D.E) x47; (F) x125.

were vered by osteoid seams populated by contiguous osteo-
blasts surrounding newly formed hematopoietic bone marrow
facing both the rectus abdominis and the peritoneal fasda of the
recipient musde (Fig. 6B, D and 1)

3.5 Morphometric analyses: effect of macroporous constructs solo,
zoledronate-treated macroporous constructs, hOP-1 and hTGF-§,

applied singly or in binary application

Volume fractions of tissue components in coral-derived mac-
roporous constructs are presented in Table 2. Implantation of
macroporous constructs solo resulted in the induction of bone
differentiaion (Fig. 2, Table 2) Zoledronate-treated specimens
showed minimal bone differentiation by induction (p< (L.001 vs.
untreated 7% CC/HA construads, Table 2) with two specimens
showing complete lack of bone differentiation (Fig. 3A and B). 7%
CC/HA constructs pre-treated with 125 pg hOP-1, 125 pg hTGF-fiy
and binary applications of both recombinant morphogens induced
substantial bone differentiation within the macroporous spaces

with the indudtion of hematopoietic bone marrow (Figs. 4 and 6,
Table 2) Although higher, the amount of bone in 7% CC/HA pre-
loaded with 125pug hOP-1 did not differ significantly when
compared to 7% CC/HA pre-loaded with 125 pg hTGF-fis (Table 2);
binary appli@tion of both morphogens differ significantly when
compared to hOP-1 and hTGF-Bs—treated specimens when the
substantial newly formed bone that had formed outside the profile
of the implanted 7% CC/HA constructs (Fig. 6, Table 2 p < 0.01 vs. all
other treatments) was also included in the analysis.

36 Relative quantitative real-time polymerase chain reaction
(QRT-PCR) analyses

The ntensity of the expression of OP-1 and TGF-82 are presented
in Fig. 7. Harvested and homogenized specimens from the rectus
abdominis muscle of animal 1 and 2 showed a variable degree of
expression of OP-1 and TGF-3;. In general, TGF-3; expression was
far greater than the observed OP-1 expression (Fig. 7). Binary
applications of hOP-1/hTGF-fis resulted in OP-1 mRNA synthesis
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Fig. 4 Induction of bone formation by 7% HA-CC construats pre-Joaded with 125 pg human recombinant osteogenic protein-1 (hOP-1) (AB) and 125 ug human recombinant
transforming g rowth Dctor-fy (WTGFF-f; ) (CDEF) harvested 90 days after implantation in the rectus abdominis musde of adult baboons Papio ursinus. (A) Low power view ol the
inducton of bone formatian by hOP- 1 throughout the mxrop spaces. (B) Remodeled bane (magenta arrow) fcing hematopaietic bane marrow (CE) Low power views of 73
HA-CC constructs pre-loaded with 125 pg WTGFF-fy. Bone induction throughout the maxroporous spaces with thick trabeailse of newly formed bone (magenta arrows) (DF)
permeating the macro parosities and fadng newly formex hematopoietic bane marrow (blue arrow in F). Decalkified sedtions ait at 4 gm stained with Gakiner's trichrome (AC)

original magnification »5.7; (BD.F) x27, (E)x 7.

several fold lower than OP-1 expression in both 7% HA/CC
constructs solo or hTGF-B; pre-treated samples (Fig. 7). TGF-8; gene
expression did not vary between treatments save for macroporous
nstruct specimens pre-treated with 125 pg hOP-1 in which TGF-
G2 mRNA synthesis showed a 25% increase (Fig. 7). In animal 2
(Fig. 7B), OP-1 expression was minimal and TGF-33 expression was
significantly upregulated in specimens pre-treated with 125 pg
hOP- 1. 0P-1 gene expression was found to be red uced in specimens
pre-treated with hTGF-fiz or binary applications of hOP-1/TGF-fis. A
considerable reduction of OP-1 gene expression was found in
specimens pre-treated with 024 mg zoledronate; there was limited
OP-1 expression as compared to TGF-8; mRNA synthesis which
showed a 30-fold inarease vs. OP-1 expression (Fig. 7).

4 Discussion

We have shown that partially converted coral-derived
hydroxyapatite/clcium crbonate maaoporous constructs solo,
pre-treated with 125 pg hOP-1 or hTGF-fis induce the morpho-
genesis of bone when implanted in heterotopic rectus abdominis

sites of the non-human primate Papio ursinus. Binary applications
of the recombinant mor phogens showed that the third mammalian
hTGF-B isoform also synergizes with hOP-1 to induce large
heterotopic ossicles well beyond the profile of the implanted HA/CC
cnstructs. The synergistic induction was very dear even though
the ratio of hOP-1 to hTGF-B; was set at 5:1 as compared to
previous studies in which the tested and optimal ratio was set at
20:1 hOP-1 to hTGF-B,, respectively [15]. We hypothesized that the
ratio of 5:1 would rapidly induce large heterotopic ossicles due to
the most powerful osteogenic activity of the TGF-B3 protein [17].
Significantly, macoporous construds pre-treated with 024 mg
zoledonate showed very limited bone formation and two speci-
mens ladked the initiationof bonefor mation altogether. Osteoclastic
post-implantation modifications of the implanted macroporous
substrata are thus aitical for the induction of macro- and micro-
patterned topographies highly suitable for the differentiation of
residentstem cells into osteoblastic-like cells expressing the soluble
osteogenic molecular signals of the TGF-§ sugcrgene family.
Sustained release of calcium ions (Ca®") provided by the
implanted scaffold and the release of intracellular fluid with ca**
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Fig 5. Digital radiographic images of 72 HA-CC spedmens harvesied 90 days alter implantation in the redas abdaminis muscle of three adult baboons Papio ursinas. (A) 73
macropamis @it ok’ with no addition of eeogenic protein. (B.L D) Maopomous construct pre-loaded with binary applications af 125 pg hOP-1 and 23 gg WTGF-fy
shawing mastive induction of mineralized bone prominently away from the prafile of the mral-derived implanisd @mtnes (ARCD) original magnification 333

from cells during surgical implantation set into motion the mech-
anisms of host defence [31]. Extracellular Ca®* elicits a chemo-
kinetic response from monocytes/ macrophages [32]. Ca** also
influences the comersion of monocytes to mulinudeated macro-
phages starting osteodastogenesis [32-34]. Osteoclasts differenti-
ation is mediated by colomny stimulating factor, RANKL and NFATc]
[35] further releasing Ca®* within the migo- and macoporous
microenvironments, Ca® release also promotes  angiogenesis
[36~38] and cell differentiation [39-41] OF note, recent data have
indicated that osteodasts express and synthesize bone morpho-
genetic proteins [42,43); this suggests a possible path to anabolic
caldum phosphate remodeling [42.43). Secreted BMPs/OPs may
differentiate resident stem czlls into the osteoblastic phenotype.
The recruitment and differentation of mature functional osteo-
blasts amplified by elevated Ca** concentrations emphasizes the
balanced coupling of bone resorption to formation as initiated by
several molecular signals [41-45).

Ladk of resorption pits and lacunae cut by osteoclasts within the
implanted biomimetic constructs coupled with limited release of
Ca™ might have resulted in limited angiogenesis, cell differentia-
tion [36—41] and lack of bone formation. The above data indicate
that osteodastic activity on the macroporous implanted constructs
is pivotal for the subsequent differentiation of local stem cells into
osteoblastic-like cells. The observed changes in OP-1 gene expres-
sion in zoledronate-treated samples directly corelate with the
morphological analyses showing lack of bone differentiation.
Indirectly, zoledronate-treated samples showing ladk of OP-1 gene
expression and absent or limited bone formation by induction
confirm that the spontaneous induction of bone formation by coral-
derived macroporous constructs is initiated by secreted proteins of
the BMPs /OPs supergene Family, in context the OP-1 soform. The
lack of osteoclstic adivity negates nanoscale topographical
modifications [46] and resorptive surface patterning [11,13). In
previous experiments using  hydroxyapatite/ f-tricalcium  phos-
phate (HA/B-TCP) constructs implanted long term in Papio ursinus

[11,13], wie have shown that the insoluble signal or substratum
resorbs via downstream molecular and cellular cascades that sculpt
resorption pits amd lacunae in the geometric form of concavities
[11,13] The present experiments dearly confirm that topographical
modifications of the implanted HAJCC macoporous construds are
the biological contiuum for the induction of bone formation and
essential for the differentiation of the osteoblastic phenotype.
Zoledronates, used therapeutically to treat systemic bone loss
resulting from ageing or metastatic tumour activity [47], are readily
internalized by osteoclasts [48], and once within the azll, negate
osteoclastic activity by disruption of the cytoskeleton by inter fer-
ence with the formation of actin rings [48]. These are essential for
sealing the osteoclists to the bone/implant surface to initiate
resorption of the underlying matrix by acid hydrolysis [58].

In previous experiments, we have postulated [811-13] that
myoblastic/ myoendothelial [49] and/or pericytic/endothelial stem
cells [50-54] might differentiate into osteoblastic-like cells [51-54]
Differentiated osteoblasts then express, secrete and embed soluble
molecular signals into the biomimetic matrices [7,.8,11,13] inifating
bone formation as a secondary response. Classic studies have indi-
cated that perivascular pericytic cells are the responding differen-
tating cells initating the induction of bone formation upon
implantation of demineralized bome matrix and for partially purified
naturally-derived bone morphogenetic protein [55,.56). Native per-
icytes express several markers of mesenchymal stem cells rein-
forang the status of pericytes as ancestors to mesenchymal stem
cells [57). As reported by Chen et al. [54], current research has out-
lined strong similarities between vascular pericytes and mesen-
chymal stem cells, the latter in essence an ‘artifoctual cell' [54]
Though the question ‘are all the mesenchymal stem cells in descentof
pericytes? [ 54) has not been definitely answe red as yet, unpublished
data indicate the existence of an even more primitive and distinct
stem cell lineage than perivascular pericytes [54]

The level of tissue morphogenesis induced by OP- 1 and hTGE-fs
applied singly was rased several fold by the binary application of
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Fig. 6. Synergistic induction of bone farmation by binary application of 125 ug hOP-1 and 25 pg hTGF- fiy pre-Joaded onto the macroparows construets of aral-derived 72 HACC
spedmens harvested from the rectus abdaminis musde 90 days Ster heterotopic implantation. (AB,CD) Massive induction of bone formation well beyond the profile of the
implanied macroparows constructs (blue arrows ) extending through the reus abdaminis displacing both the muscle and the peritneal fascia. (EEG) Details of previous unde.
aldfied low power setions highlighting mineralized bone in hlue surfaced by ralforange asteok! seams invading the macoporous spaces of the caral-derived specimens. (H))
Details of decakified sections showing newly formed bane in light biue within the macroporous spaces (H) and away from the scalfold profile (1) within the rectus abdominis musde
with g ted foci of hematopaietic bane marrow (1) just above the peritaneal fascia (ARCD) Undecakified sections prepared by the EXAKT cutting — grinding system (37
ground and polished to 10 um stained with Goklner trichrome for undecakified micascopy. (AB,.CD) original magnification x2.7; (EFG) ariginal magnificaion x17 (E); x 21
(F); x75 (G) (H1) Dexalcified sections cut at 4 pm stained with Goldner’s trichrome. (H) ariginal magnification x77; (1) x27.
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Changes in OP-1 and TGF-P3 gene expression in
untreated and treated macroporous constucts
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Fig 7. (hanges in OP-1 and TCF 8, mRNA symthesis in magoporous construds
implanted Solo’, pre-loaded with 125 pg hOP-1, 125 pg hTCF-fy. binary applications af
125 pg hOP-125 pg hTGF-f, and 024 mg ol the bis phes phonate mled ronatei mpl anted
in the revmus ahdaminis musde of two Papio wrsinis and harvested on day 90,

OP-1 TGF-; /OP1 Zometa

comparatively low doses of the recombinant hTGE-fy isoform,
which by itself induces bone formation in the rectus abdoming at
doses of 5 pg per 100 mg of collagenous matrix as carrier [ 17]. Binary
applications of both recombinant morphogens in the ratio of 5:1
resulted in the induction of la rge corticalized ossicles as evaluated by
radiographic and morphological analyses. The induction of bone
formed well outside the profile of the implanted macoporous
constructs with the generation of large heterotopic ossicles dis-
placing the ventral and dorsal Basciae of the rectus abdominis musde,

We have shown that the mammalian TGF-f isoforms are
determinant of the induction of endochondral bone formation in
non-human primates Papio sp. [15-19]. Studies in rodents and
lagomorphs have confirmed that heterotopic implantation of the
three mammalian TGF-f isoforms results in the induction of
granulation tissue and of a fibrogenic response only, without
cartilage or bone formation [58-60]. The apparent redundancy of
molecular signals initiating the induction of bome formation
remains largely uncharacterized; also the exact mechanisms by
which TGF-B signaling results in the induction of endochondral
bome formation in the non-human primate Papio ursinus [ 15-19]. In
anumber of systematic studies in the differe nt microenvironments
of heterotopic intramuscular and orthotopic craniofacial sites
including the rectus abdominis muscle, the alvarium, the mandible
and mandibular perodontal furcation defects, respectively, we
have shown that primate tissues and microenvironments respond
remarkably differe ntly when compared to rodents, kgomorphs and
canime tissues at identical doses of the various osteogenic proteins
of the TGE-f superfamily [7,15-19,61-63]. Although structurally

similar, BMPs/OPs and TGF-f receptors bind in dramaticlly
different modes, mediating graded and switch-like assembly
mechanisms that may have co-evolved with brandh-specific groups
of cytoplasmic effectors [64]

Members of the TGE-f supergene family of proteins are conserved
in structure but diverse in recognition [65] The oystal structure of
BMP-7 in complex with the type 1l activin receptor s hows a different
receptor binding site on the ligand compared to that observed in the
TGE-f3 and receptor complex [65]. The limited number of serine
threonine kinase receptors and Smads may eluddate the vast pleio-
tropicactvity of the TGF-f superfamily of proteins [ 6,66]. BMPs/ OPs-
like molecules exist in the fuit fly Dosophila melanogaster as
Decapentaplegic (DPP) and 60A but there is ladk of bone differentia-
ton in invertebrates [66]. Recombinant human DPP and G0A induce
hetemtopic  endochondral bone formation in mammals [67).
Remarkably thus, a plylogenetcally ancient signaling carbosy-
terminal domain deployed for dorsal-ventral patterning in the fruit
fly D. melanogaster s also operational to engineer the induction of
bone formation and skeletogenests, unique traits of the vertebrate
mammals responsible for ambulation, body erection, freeing the
upper limbs generating the Homo clade [13]

Understanding the mechanism which bestows  significant
differences in biological activities of the mammalian TGE-f iso-
forms amongst different mammalian species will improve our
ability to predict interspecies variations with significant implica-
tons in clinical contexts. As Myazono ef al. have recently asked [66)
“what could be the mechanisms for such diverse biological activities
induced by the TGF-§ superfamily proteins? This vast pleiotropic
activity could be the mesult of the multiple interactions of the
phosphorylated Smad gene products with various proteins and
transcription facors [45,66] Actvity of Smad proteins is also
modified by signaling cross-talk with other signaling pathways
which may also lead to the establishment of diverse pleiotropic
responses [44,4564]

The bioactive biomimetic matrix may orchestrate guidance
information to responding stem cells instructing collective cell
migration within the mncavities of either myoblastic| myoendo-
thelial or pericyticfendothelial stem cells from the adjacent highly
vascular striated muscular tissue, The concavities per se [8,13] may
generate physical forces upon invading progenitor stem cells by the
wvocuum of the topographical structure setting into moton the
ripple-like cascade of migration, contact guidance and differentia-
ton [68,69]. Cell/matrix interactions during progenitor stem cells
migration perforce induce remodeling of the extracellular matrix
thereby sculpting local microenvironments [68]; mechanical forces
that originate during the orchestration of mesenchymal mllage-
nous ndensations with ontraction of resident mesenchymal
cells induce gradient of mechanical stresses; such forces de ployed
within the multicellular and vascularized collagenous condensa-
tons result in tissue patterning and morphogenesis with tissue
geometry and mechanical stress as inductive cues [6869] Gradi-
ents of mechanical stresses generated within multicellular agere-
gates invading and colonizing the carved topographies and
organized by the substratum concavities can act in a morphoge-
netic capacity [BB-70] to induce spatial patterning, cellular
proliferation and the induction of the osteoblastic phenotype.
Published medhanical models of tissue morphogenesis have pre-
dicted that the geometry of a multicellular structure defines
patterns of mechanical stresses [68,69] eventually conducive to
cellular differentiation and to the induction of bone formation.

Together with Ca®* release, anglogenesis [36-38] and cellular
differentiation [39-41], the establishment of a dynamic redprocal
communication between invading stem cells and the organized
collagenous condensations of the extracellular matrix may result in
tissue patterning and osteogenesis within  the macroporous
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@loum phosphate-based biomimetic matrices. The observed lack

of

bone differentiation by zoledronate-treated macroporous

mnstructs with minimal OP-1 expression perforce indicates that
the spontaneous and intrinsic osteoinductivity of coral-derived
macroporous constructs is certainly initiated via the OP-1/BMP-7
pathway in the non-human primate Papio ursinus,

5 Conclusions

This non-human primate study establishes that that micro- and
macro-topographical

modifications cut by osteoclasts  after

heterotopic implantation of macroporous coral-derived constructs
are regulators of the spontaneous induction of bone formation as
shown by the lack of bone differentiation in zokedron ate-tre ated

specimens; hTGF-fi; synergizes with hOP-1

o induce large

mineralized and corticalized ossides providing a realistic thera-
peutic strategy for human ostesinduction.
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Appendix

Figures with essential colour discrimination. Certain figures in

this article, particularly Figs 1-4 and 6.7 are difficult to interpret in
bladk and white. The full colour images @n be found in the online
version, at dod: 10,1016/ | biomaterials, 2010.04.037.
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Abstract

Corakderived calcium carbonate/hydroxyapatite macroporous constructs of the genus Goniopora with limited hydrothermal conversion to
hydroxyapatite (7% HA/CC) initiate the induction of bone formation. Which are the molecular signals that initiate pattern formation and the
induction of bone formation? To evaluate the role of released calcium ions and osteoclastogenesis, 7% HA/CC was pre-loaded with either
500 pg of the calcium channel blocker, verapamil hydrochloride, or 240 pg of the osteoclast inhibitor, biphosphonate zoledronate, and
implanted in the rectus abdominis muscle of six adult Chacma baboons Papio ursinus. Generated tissues on days 15, 60 and 90 were
analysed by histomorphometry and qRT-PCR. On day 15, up-regulation of fype IV collagen characterized all the implanted constructs cor-
relating with vascular invasion. Zoledronate-treated specimens showed an important delay in tissue patterning and morphogenesis with
limited bone formation. Osteoclastic inhibition yielded minimal, if any, bone formation by induction. 7% HA/CC pre-loaded with the Ca™*
channel blocker verapamil hydrochloride strongly inhibited the induction of bone formation. Down-regulation of bone morphogenetic pro-
tein-2 (BMP-2) together with up-regulation of Noggin genes correlated with limited bone formation in 7% HA/CC pre-loaded with either
verapamil or zoledronate, indicating that the induction of bone formation by corak-derived macroporous constructs is via the BMPs path-
way. The spontaneous induction of bone formation is initiated by a local peak of Ca'™ activating stem cell differentiation and the induction
of bone formation.

Keywords: calcium channel blockerverapamil hydrochloride = osteoclast inhibitor biphosphonate zoledronate
Ca"™ = functionalized nano-patterned topographies « gRT-PCR

Introduction

The future of the continuing evolution of biomaterials [1] is to
functionalize the implanted biomaterials surfaces by activating the
surface biology to directly induce specific molecular and tissue
biology phenomena initiating regenerative responses as inductive
biomaterials [2-12]. Self-inductive biomaterials per se, without the
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exogenous application of soluble molecular signals, trigger the rip-
ple-like cascade of pattern formation and tissue induction initiating
the generation of form and function, or morphogenesis [3, 5, 6,
10, 12-14].

The basic bone tissue engineering paradigm is tissue induction
and morphogenesis by combinatorial molecular protocols whereby
soluble molecular signals are re-combined with insoluble signals or
substrata acting as tridimensional constructs for the initiation of
de novo tissue induction and morphogenesis [15-21]. The paradigm
has been modified by the language of geometry [4-6, 12, 22]; a num-
ber of systematic studies in heterotopic sites of the Chacma baboon
Papio ursinus have shown that the driving force of the intrinsic osteo-
inductivity by bioactive biomaterial matrices is the shape and surface
characteristics of the implanted scaffold [4, 5]. The language of shape
is the language of geometry; the language of geometry is the

@ 2013 The Authors.
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language of a sequence of repetitive concavities that biomimetize the
remodelling cycle of the primate osteonic bone [5, 6, 22-24]. This
has resulted in a hydroxyapatite-coated titanium implant endowed
with the intrinsic capacity of inducing bone formation as a result of
functionalized tissue-inducing geometric bioreactors constructed
along the titanium surfaces [25].

The morphogenesis of bone by calcium phosphate-based
macroporous  bioceramics when implanted in heterotopic sites
was first reported when implanting coral-derived fully converted
hydroxyapatite constructs in the rectus abdominis muscle of
adult non-human primates P. ursinus [13, 14]. Systematic studies
in P. ursipus were then initiated to further understand the induc-
tion of bone formation by coral-derived macroporous constructs
harvested at different time periods [3, 26-29]. Because of the
availability of comprehensive acquired data al obtained in P
ursinus, further mechanistic studies were performed in the same
animal model.

Which are the molecular signals that set into motion cell differ-
entiation, pattern formation and the induction of bone formation by
coral-derived macroporous constructs? To mechanistically further
our knowledge on the spontaneous and intrinsic induction of bone
formation by coral-derived macroporous constructs, a series of
treated and untreated corakderived biomimetic matrices were
implanted in the rectus abdominis muscle of the Chacma baboon
P. ursinus. Generated tissues at different time-points were har-
vested and evaluated morphologically, histomorphometrically and
by gRT-PCR.

Osteoclastic-driven functionalized nano-patterned topographies
with calcium ions (Ca™) release re-programmed somatic stem cells
to initiate de novo bone formation. The induction of bone morphoge-
netic protein-2 (BMP-2) gene expression, the prominent expression
of type IV collagen pre-dating the induction of bone formation
together with down-regulation of BMP-2 and up-regulation of Noggin
with corresponding limited bone formation by treated macroporous
constructs with the Ca* channels blocker, verapamil hydrochloride
and the osteoclast inhibitor, biphosphonate zoledronate, form the
basis of this communication.

Materials and methods

Macroporous coral-derived calcium carbonate/
hydroxyapatite constructs

Macroporous replicas of coral-derived calcium carbonate exoskeletons
of the genus Gonipora were prepared by hydrothermal chemical
exchange with phosphate [14, 30]. Limited conversion to hyd roscyapatite
resulted in calcium carbonate constructs with 7% hydroxyapatite
defined as 7% HA/CC (Biomet, Interpore Cross, Irvine, CA, USA). 7%
HA/CC constructs were rods 8 mm in diameter and 20 mm in length
[29]. The =olid components of the hydroxyapatite/calcium carbonate
replica average 130 pm in diameter and their interconnections 220 pm;
the average porosity is 600 pm and their interconnections average
260 um in diameter [14, 30]

@ 2013 The Authors.

J. Cell. Mol. Med. Vol 17, No 11, 2013

Pre-loading of coral-derived constructs with the
calcium ion channel blocker, verapamil
hydrochloride and the osteoclast inhibitor,
biphosphonate zoledronate

Topographical osteoclastic modifications of the 7% HACC macropor-
ous surfaces have been sugoested to be a critical event inittiating the
spontaneous induction of bone formation [29]). Release of calcium
ions by osteoclasts during bone resorption regulates cellular differen-
tiation and induces angiogenesis [31-36]. Macroporous 7% HAGCC
constructs were loaded with either 240 pg of the biphosphonate
zoledronate (Zometa™, Novartis, Kempton Park, Johannesburg, South
Africa), an osteoclast inhibitor analogue, or 500 pg of verapamil hydro-
chloride (lsoptin®, Knoll Pharmaceutical, Port Elizabeth, South Africa),
an L-type voltage gated calcium channel blocker. Untreated 7% HACC
constructs were used as control. Under laminar flow, pre-loading of the
re-suspended inhibitors was by pipetting the required amount of liguid
vehicle onto both proximal and distal regions of the 7% HA/CC con-
structs to ensure an even distribution of the various added components
throughout the macroporous spaces.

Primate model for tissue induction and
maorphogenesis

Sk clinically healthy adult P wrsinus with a mean weight of 21.2
(41.48) kg were selected from the primate colony of the University of
the Witwatersrand, Johannesburg. Criteria for selection, houging condi-
tions and diets were as described [14]. Papio wrsinus species share
gimilar bone physiology and osteonic bore remodelling with humans
[37). Research protocols were approved by the Animal Ethics Screening
Committee of the University, and conducted according to the Guidelings
for the Care and Use of Experimental Animals prepared by the Univer-
gity and in compliance with the National Code for Animal Use in
Research, Education and Diagnosis in South Africa [38]. Premedication,
before induction of general anaesthesia, was by midazolam hydrochlo-
ride (Domicum™ 3 modka IM, Roche, [llovo, South Africa). Animals
were anaesthetized with ketamine hydrochlorde (515 mg'ko; Eutaph-
ent Kyron Laboratores, Johannesburg, South Africa) and general anaes-
thesia maintained by Isofor (1.5-2%: Safe Line Pharmaceutical,
Johannesburg, South Africa), after oro-tracheal intubation [28, 29]. A
total of nine 7% HA/CC untreated and treated macroporous constructs
were implanted bilaterally in intramuscular pouches surgically created
by sharp and blunt dissection within the reclus abdominis muscle of
each animal (Fig. 1), three on day 0, threg on day 30 and three on day
75. Implants were aligned longitudinally ~2 cm apart [28]. Post-opera-
tive pain and inflammation were controlled by buprenorphing hydrochlo-
ride (Temgesic 0.3 mokg IM), and carpofan (Rimadyl 3 mo/kg
subculis).

Tissue harvest, histology and histomorphometry

On day 90, animals were anaesthetized with an injection of ketamine
(5-15 mg/kg) and maintained under general anaesthesia with Isofor
(1.5-2%). Specimens were harvested together with muscle tissue (base-
ling control). Following harvest, animals were killed with an intravenous

1445

Journal of Cellular and Malecular Medicine Published by John Wiley & Sons Ltd and Foundation for Cellular and Molecular Medicine.

48



CHAPTER 4: Calcium ions and osteoclastogenesis initiate bone induction

7% HA/CC untreated control

7% HA/CC + 500 pg Verapamil

AT

7% HA/CC +240 g Zometa

day 0 day 30 day 75

Fig. 1 Heterotopic intramuscular recfus abdominis surgical model and
implantation design in six adult norn-human primates Chacma baboon
Papio ursinus. In each animal, a total of nine corakderived calcium car-
bonate macroporous constructs with limited hydrothe mal conversion to
hydroxyapatite (7% HA/CC) were implanted heterotopically in triplicate.
Three 7% HACC constructs representing one treatment modality each
were implanted at days 0, 30 and 75, thus providing tissue constructs
with invading differentiating tissues to be harvested at days 90, 60 and
15 after heterotopic implantation. Implants were aligned longitudinally
-8 and 2 cm apar.

overdose of sodium pentobarbitone (Anaket, Isando, South Africa). Har-
vested specimens provided regenerating tissues at 15, 60 and 90 days
after intramuscular implantation. A 4 mm fragment of each harmvested
7% HACC construct with imading differentiating tissues within the
macroporous spaces was cut with sterile blades, and flash frozen in
liguid Nitrogen. Remaining tissues were fixed in 10% phosphate buf-
fered formalin for 48 hrs, rinsed in tap water and stored in 70% etha-
nol [29, 30]. Specimens were demineralized in a Sakura TDE™ 30
decalcifying unit (Sakura, Fintek, Torance, CA, USA) and processed for
paraffin wax embedding. Thirty sections were cut sequentially at 4 pm
to obtain a full cross-sectional area of each specimen. The 1st and
every 10th section was stained with @ modified Goldners Trichrome
stain for histological and histomorphometric analyses [28, 249).

Images of the histological sections were captured and digitalized with
a Provie AXT0 research microscope (Olmpus Optical Co., Shinjuku,
Tokyo, Japan) attached to a video camera (Olympus). Histomorphomet-
ric analysis was then performed with the Stream Essentials software
v.1.6 (Olympus). The ratios of the total area of the devices and the area
of newly formed bone generated within the evaluated macroporous
spaces were established, and values were expressed, as a mean per-
centage of bone generated within the evaluated MAcroporous Spaces.
Results were analysed with a Student's Hest using STATISTICA version
10 (Statsoft Inc., Tulsa, OK, USA).

146

qRT-PCR

Under sterile conditions, redundant soft tissue was removed from het-
erotopic specimens, and the 4 mm fragments of each harvested speck
mens were then ground to powder in liquid Nitrogen with a mortar and
pestle. Total RNA was extracted from 30 mg of pulerzed specimen
with the Total RNA Mini Kit (Bio-Rad, Hercules, CA, USA). RNA concen-
tration was determined spectrophotometrically at Apgyos With @ Nano-
drop 2000 (Thermo Scientific, Waltham, MA, USA) and RNA quality was
assested with a PicoB000 RNA kit (Agilent Technologies, Santa Clara,
CA, USA) on a Bioanalzer 2100 (Agilent Technologies). RNA integrity
numbers were between 8.0 and 9.0, RNA was reverse transcribed with
the High Capacity cDNA Reverse Transcription kit (Applied Biosystems,
Foster Gity, CA, USA). qRT-PCR was performed, in duplicate with Eva-
Gresn Master Mix (Bio-Rad) on a CFX-06 thernocycler (Bio-Rad). Each
reaction contained 10 ng cONA; 1 EvaGreen Mix and 10 uM of each
primer (Table 1). Primers were designed with Gene fisher v. 2.0 (http:/
bibiserv. techfak.uni-bielefeld de/genefisher2). Thermocyeling parameters
included a denaturation step of 94°C for 2 min.; 40 cycles of 95°C for
10 sec., 60°C for 10 =ec. and 72°C for 30 sec.; and & final extension at
72°C for 5 min. Genes assayved included BMP-2 Type IV Collagen
and Noggin. Gene expression was nomnalized against four reference
genes: B-Actin; Succinate dehydrogenase complex subunit A (SOHA):
Ribosomal Protein L13A (RPL13a) and Ribosomal Profein Large PO
(RPLP(). Use of GeNorm (http://medgenugent be/-jvdesomp/genorm/)
established that these were the most appropriate internal reference
genes to use. Amplified PCR products underwent sequencing (Ingaba
Biotech, Pretoda, South Africa) to confirm that the correct sequence
had been amplified.

Gene expression from the harvested macroporous devices was nor-
malized to muscle tissue in each animal. Calibrated normalized relative
guantities (CNROs), which reflect the logqg™**®, were determined with
nBasze analysis software (hitp:www . biogazelle.com). A Student's fest
(STATISTICA version 10, Statsoft Inc.) was used to determine statistical
significance at p < 0.05.

Table 1 Primer sequence

Gene Primer Sequence (5'3')
BMP-2 F: AGTTGCGGCTGCTCAGCATGTT

R: ACATGTCTCTTGGAGACACCT
Collagen type IV F: GTTGGTCTACCGGGACTCAA

R: GTTCACCTCTGATCCCCTGA
Noggin F GAGGAAGTTACAGATGTGGCT

R: CACTCGGAAATGATGGGGTAC
SDHA (reference) F: TGGGAACAAGAGGGCATCTG

R: CCACCACTGCATCAAATTCATG
RPL13a (reference) F: CCTGGAGGAGAAGAGGAAAGAGA

R: TGAGGACCTCTGTGTATITGTCAA

F: CTCTTCCAGCCTTCCTTCCT
R: AGCACTGTGTTGGCGTACAG

f-actin {reference)

RPLPO (reference) F: AGCTGATCAAGACTGGAGACA

R: TCCAGGAAGCGAGAATGCAGAGTT

& 2013 The Authors.

Joumal of Cellular and Molecular Medicine Published by John Wiley & Sons Ltd and Foundation for Cellular and Molecular Medicine.

49



CHAPTER 4: Calcium ions and osteoclastogenesis initiate bone induction

J. Cell. Mol. Med. Vol 17, No 11, 2013

Fig. 2 Untreated control 7% HA/CC coral-derived macroporous constructs on days 15 and 60 after heterotopic intramuscular implantation. Macro-
porous self-inducing geometric cues of untreated coral-derived biomimetic constructs induce angiogenesis with capillary sprouting and invasion, cel-
lular trafficking, pattern formation and the morphogenesis of collagenous condensations attached to the macroporous surfaces facing a highly
vascular penetrating mesenchymal tissue (magenta arrows in A-C) as early as 15 days after intramuscular implantation. By day 60 (D-H), there are
further remodelling and tissue patteming with the induction of bone formation (dark blue arrows). Bone preferentially forms by induction within con-
cavities of the 7% HA/CC macroporous constructs (dark blue arrows in F, H, K and L). Newly formed bone by induction with embedded osteocytes
is tightly connected to the implanted biomatrix (I-L); the newly induced bone matrix is surfaced by plump contiguous secreting osteoblasts facing a
highly angiogenic mesenchymal supporting matrix (dark blue arrows in K and L). Note how capillary basement membranes touch osteoblastic cells
lining newly formed bone within concavities of the substratum (large amow in L). (Decalcified sections cut at 4 pm stained with Goldner’s tri-
chrome).

© 2013 The Authors. 1447
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A Relative Gene expression in untreated control macroporous devices in vive
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Bone formation by autoinduction in 7% HA/CC
untreated macroporous constructs

Digital iconographic images of 7% HA/CC untreated control are pre-
sented in Figure 2, at 15 and 60 days, and Figure 5, at 90 days. At
harvest, all implants were firmly attached to the ventral fascia and the

148
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Fig. 3 Relative change in gene expression
of BMP-2, collagen type IV and Noggin at
days 15 (15d), 60 (60d) and 90 (90d)
within untreated 7% HA/CC control (A),
verapamil (B) and zoledronate-pre-treated
7% HACC (C) implanted within the recfus
abdomini muscle of six adult Chacma
baboons  Paplo  ursinus  (**p < 0.06,
itlp ﬂﬂﬂ

surrounding rectus abdominis muscle. On day 15, the mast periph-
eral macroporous spaces were invaded by a highly vascular connec-
tive tissue matrix (Fg. 2A-C). Vascular invasion and capillary
sprouting was pronounced in all treatment modalities. Previous
experiments in the non-human primate P. wrsinus have shown that
the specific geometry and surface characteristics of the coral-derived
substratum are conducive to rapid vessels ingrowths' and capillary
sprouting within the early mesenchyme penetrating the macroporous

spaces [3].

& 2013 The Authars.
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Angiogenesis correlated with fype IV collagen up-regulation irre-
spective of the treatment modalities (Fg. 3). 7% HACC untreated
controls showed pronounced capillary sprouting and vascular inva-
sien within the peripheral macroporous spaces (Fig. 2A-C). Morpho-
genesis and tissue patterning of collagenous condensations were well
advanced on day 15 (Fig. 2B and C) with remodelling and further
development on day 60 (Fig. 2D-F). Areas with prominent angiogene-
sis showed a pronounced capillary sprouting and invasion with hyper-
cellularity (Fig. 2B and C). Paravascular pericytic cells showed
enlarged hyper-chromatic nuclei with several cells migrating between
the vascular compartment and the paravascular extracellular matrix
(Fig. 2C).

On day 60, untreated macroporous constructs showed bone for-
mation by autoinduction throughout several macroporous spaces
(Fig. 2D-F) correlating with the morphometric analyses (Fig. 4). His-
tological analyses at high magnification showed that bone was tightly
opposed to the macroporous spaces surfaced by contiguous plumped
and secreting osteoblasts facing a highly vascularizzd matrix
(Fig. 2H-L). Of note, several areas of newly auto induced bone had
formed preferentially in concavities of the substratum (Fig. 2K and L)
following a repetitive sequence of events as highlighted by the ‘geo-
metric induction of bone formation’ [9, 10, 23]. Importantly, osteo-
blastic cells were directly opposed to the basement membranes of
the capilaries that had formed within the macroporous spaces as
shown in Figure 2L (light blue arrows).

By day 90, auto induced bone by untreated macroporous con-
structs increased significantly (Fig. 4), and remodelled in blocks of
osteonic lamellar bone throughout the macroporous spaces (Fig. 54
F) with osteocytes embedded within the newly formed matrix (Fig. 56

Percantace of bone formation within pre-treated coral-derhved devices
4.5

i 0L HAROT L ireslier] il
== T4 HAOC + B0 g Varapand

59| i PG+ 240 1 Fovetn

15 days

B0 days
Davs in vivo

90 days

Fig. 4 Morphometric analyses of induced bone by 7% HAGG untreated
control versus verapamil hydrochloride and zoledronate-treated speci-
mens. Note the pronounced and significant inhibitory effects on the
induction of bone formation by both verapamil hydrochiorde- and
zoledronate-treated specimens wversus untreated control on day 90
(=0 = 0.05). Zoledronate-treated specimens showed the least bone for-
mation by induction on day 90 also when compared with verapamil
hydrochloride-treated specimens (fp < 0.05).

& 2013 The Authors.
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and H). Capillary sprouting was associated with osteoclastic activity
remodeliing the newly formed bone (Fig. 5H).

Biphosphonate zoledronate-treated macroporous
constructs

Digital iconographic images of 7% HA/CC biphosphonate zoledro-
nate-treated macroporous constructs are presented in Figure 6, at
15, 60 and 90 days. On day 15, the most peripheral macroporous
spaces were invaded by a rather loose and less organized fibro-vas-
cular tissue when compared with untreated control specimens
(Fig. 6A) without tissue patterning as in control specimens, which
already showed the morphogenesis of mesenchymal collagenous
condensations on day 15 (Fig. 2A-C). Collagenous fibres were as yet
to be patterned and assembled interacting with a poorly organized
fibrovascular tissue with capillary sprouting (Fig. 6B and C).

Collagenous condensations against the macroporous surfaces
were seen to be still organizing on day 60 facing a rather loose yet
vascular connective tissue matric (Fig. 60-F). In general, tissue
patterning and morphogenesis were greatly delayed when com-
pared with untreated control specimens. On day 90, collagenous
condensations were more organized, but not patterned as in 7%
HA-CC untreated control, still facing a rather loose connective tis-
sue matrix (Fig. 6J-M). On day 90 at the periphery of the speci-
mens, there was occasionally the induction of bone formation
(Fig. 6N and 0).

Calcium ion channel blocker verapamil pre-
treated macroporous constructs

Digital iconographic images of 7% HA/CC Ca** channel blocker verap-
amil pre-treated constructs are presented in Figure 7, at 15, 60 and
90 days. On day 15, there was fibrovascular tissue invasion within
the most peripheral macroporous spaces with morphogenesis of cel-
lular condensations along the macroporous surfaces of the implanted
7% HA/CC constructs (Fig. 7A-C). Vascular invasion and capillary
sprouting were well pronounced (Fig. 7B and C) correlating with the
up- regulation of the fvpe IV collagen gene (Fig. 3B).

On day 60, there were morphogenesis and remodelling of collage-
nous condensations against the macroporous spaces (Fig. 7D-F).
Minimal bone formation, when found, was only present at the very
periphery of the implanted matrix, bordering with the fibro-muscular
tissue surrounding the harvested specimens (Fig. 7E and G). Tissue
patterning and morphogenesis of mesenchymal collagenous conden-
sations were delayed when compared with untreated control. A thor-
ough morphological analysis of treated and untreated macroporous
samples indicated that the greater delays in tissue patterning and
morphogenesis of collagenous condensations were seen in macro-
porous constructs pre-treated with 240 pg of the biphosphonate
zoledronate (Fig. 6).

On day 90, the macroporous spaces of Ca™ channel blocker
verapamil pre-treated constructs were invaded by fibrovascular tissue
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Fig. 5 Untreated control 7% HA/CC macroporous constructs on day 90. ‘Spontaneous’ and ‘intrinsic’ bone differentiation and remodelling In
untreated control 7% HA/CC biomimetic constructs harvested on day 90 after intramuscular heterotopic implantation. (A-D) Low power views show-
ing tissue patteming, remodelling of collagenous condensations and bone formation by induction within selected macroporous spaces. (E and F)
High power views of previous sections (A and B) showing the induction of bone formation (dark blue arrows) supported by a pronounced vascular
invasion across the macroporous spaces. (G and H) There is prominent remodelling with osteoclastogenesis (magenta arrows) of the newly formed
corticalized lamellar bone (dark blue arrows). Note the intimacy of vascular invasion with newly differentiated large multinucleated osteoclastic cells
within the remodelled bone matrix (white arrows). Decalcified sections cut at 4 pm stained with Goldner's trichrome.

with scattered condensations throughout the implanted matrix qRT-PCR

(Fig. 7H and ). Tissue patterning and morphogenesis of collagenous

condensations were greatly delayed when compared with untreated  The intensity of the expression together with the relative changes in
control specimens (Figs 2 and 5). gene expression of BMP-2, type IV collagen, and Noggin are pre-

1450 © 2013 The Authors.
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sented in Figure 3. Type IV collagen was up-regulated on day 15
(p < 0.05) in all the homogenized treated and untreated constructs;
of interest, this up-regulation was independent of the treatment
modalities. Type IV collagen up-regulation was directly correlated
with the morphological pattern of vascular tissue invasion and capil-
lary sprouting within the macroporous spaces that characterizd mor-
phologically all treatment modalities when evaluated on day 15. Of
interest, fype IV collagen expression, although reduced, was also
present on day 90, correlating with the continuous induction of bone
formation sustained by capillary sprouting as seen morphologically
within the treated and untreated macroporous constructs (Fig. 3). Of
note, limited angiogenesis and capillary sprouting in biphosphonate
zoledronate-treated samples showed a significant reduction in type IV
collagen expression on day 60 (Fig. 3C). Bone morphogenetic pro-
tein-2 was up-regulated on day 90 in untreated control speci-
mens (Fig. 3A). Verapamil hydrochloride-treated samples showed
down-regulation of the BAMP-2 gene on day 15, with significant up-
regulation on day 90 (Fig. 3B). Noggin expression was significantly
up-regulated on day 15 in tissue specimens of both verapamil- and
zoledronate-treated samples (Fig. 38 and C). To the contrary,
untreated control specimens showed down-regulation of Noggin at al
time periods (Fig. 3A). Importantly, up-regulation of Noggin was
more pronounced in biphosphonate zoledronate-treated specimens
than in verapamil hydrechleride-treated constructs (Fig. 3C).

Discussion

The future of the continuing evelution of biomaterials [1] is to func-
tionalize the implanted biomaterials’ surfaces to evoke a pattern of
gene expression that invocates selected tissue biology and morpho-
logical cascades [3, 6, 10, 25]. Such novel biomaterials when inter-
acting with multipotent pleiotropic stem cells ‘niches’ induce specific
molecular and tissue biology phenomena initiating regenerative
responses as inductive biomaterials [2, 3, 6, 25]. Importantly, the
induction of tissue formation occurs without the exogencus applica-
tion of the soluble molecular signals of the transforming growth fac-
tor-p (TGF-B) supergene family [3-5).

The micro crystallinity of the implanted biomatrices, lacunag, pits
and concavities cut by osteoclastogenesis together with Ca™ release
are the driving morphogenetic and ionic cues that set into motion the
induction of bone formation [28, 29]. Responding stem cells' differ-
entiation and the induction of the osteogenic phenotype are controlled
by Ca"™ release within the protected microenvironment of the
secluded macroporous spaces after nano-topographical modifications
of the implanted macroporous surfaces primarily by osteoclastic cells
[39-42].

By harvesting samples at an earlier time period, 7. 15 days, the
present study has shown prominent vascular invasion and capillary
sprouting within the most peripheral macroporous spaces of all the
implanted macroporous constructs. This prominent and remarkable
angiogenesis is molecularly initiated by the up-regulation of fype IV
collagen in treated and untreated samples. Type IV collagen is essen-
tial for the morphogenesis of the basement membrane of the sprout-
ing and invading capillaries [17, 43].

@ 2013 The Authors.
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Previous results have shown that there is a temporally and spa-
tially related sequence of tissue alkaline phosphatase expression dur-
ing the developmental processes culminating in bone differentiation
[3]; of interest, the induction of bone differentiation has been also
related to the developmental sequence of the induction of collagenous
condensations, which pre-date the induction of bone formation [3,
13, 14] together with invading capillaries. These, interpreted as the
‘osteogenetic vessels of Trueta's definition [44], promote the cas-
cade of bone differentiation.

The present iconographic digital data show how the vascular bun-
dle supported by collagenic fibres enters and proceeds within the
macroporous spaces from the most peripheral areas of the implanted
construct. Classic studies have shown that the extracellular matrix
components of type [V collagen and laminin bind morphogenetic pro-
teins involved both in angiogenesis, i.e. basic fibroblast growth factor
[45, 46], TGF-j [47] and osteogenesis, Le. osteogenin and OP-1 [48,
49]. Bound angiogenic and bone morphogenetic proteins are then
presented locally in an immobilized form to responding stem cells
and osteoprogenitors-alike to initiate osteogenesis in angiogenesis
[43, 50].

The sprouting invading capillaries almost touch the calcium phos-
phate-based substratum as well as the osteoblasts, and release a
continuous flow of paravascular/pericytic stem cells from the vascular
compartment to the differentiating osteogenic compartment attached
to the coral-derived biomimetic matrix [3, 4, 43, 50]. Based on the
fundamental insights of Trueta [44), classic in witro experiments have
indicated that bone-forming cells are in contact with the basement
membrane of the invading capillaries playing a key role in formation
of a network of cytoplasmic processes resembling the osteocytes’
canalicular network [51]. Our morphological images show the exqui-
site relationship between osteoblastic cells polarized on the secreted
bone matrix with the invading sprouting capillary whose basement
membrane components touch the polarized osteoblastic cells.

Recent papers, expanding on /n wvo manufacturing of vascular-
ized autogenous skeletal replacement parts [21], investigated axial
vascularization to promote and enhance angiogenesis in osteocon-
ductive matrices [52-54]. A direct comparison with the reported vas-
cular invasion within the macroporous spaces of the intramuscularly
implanted coral-derived constructs is, however, difficult. Further stud-
ies in P. ursinus should be planned using coral-derived constructs
supported by the arteriovenous loop approach [52-54] to additionally
investigate the critical role of axial vascularization in the induction of
bone formation by coral-derived macroporous constructs.

On day 15, biphosphonate-treated specimens showed minimal, if
any, BMP-2 expression, but up-regulation of the Moggin gene. More
importantly, however, besides the limited bone formation as evaluated
histomorphometrically, mledronate-treated specimens showed a pro-
foundly delayed tissue patterning with poorly constructed collagenous
condensations, so critically important for the induction of bone forma-
tion [3, 13, 14]. Delayed tissue patterning and poorly constructed
mesenchymal tissue condensations, and later cell differentiation and
osteogenesis, are as a result of the lack of osteoclastic-driven nano-
patterned geometric configurations, which result in Ca™ release with
the expression of the osteogenic phenctype [7-11, 28, 55-57].
Importantly, lack of osteoclastic activity does result in limited, if any,
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Ca"™ release; a reduction in Ca™ release results in lack of angiogene-
sis and stem-cell differentiation [31-36, 58], thus effectively control-
ling ab initio the induction of bone formation.

The importance of tissue patterning and the induction of mesen-
chymal tissue condensations are critically shown by the lack of osteo-
clastic activity in zoledronate-treated specimens. In previous
experiments using coral-derived macroporous constructs, morpho-
logical and immunocytochemistry analyses have suggested the criti-
cal morphogenetic role of the morphogenesis of mesenchymal tissue
condensations against the implanted substratum, further indicating that
condensations pre-date the induction of bone formation [3, 13, 14].

Cellular and extracellular matrix condensations are pivotal in the
development of skeletal tissues [59]. Zoledronate-treated specimens
showed a profound delay in tissue patterning and morphogenesis,
molecularly, this tissue patterning disarray is pre-dated by Noggin
up-regulation together with minimal, if any, BMP-2 expression on day
15. The data indicate the critical role of BMPs in setting tissue pat-
terning and morphogenesis before the induction of bone formation.

Zoledronate-treated specimens showed Moggin up-regulation on
day 15 as compared with untreated control samples. Nogagin prevents
BMP binding to the BMP receptor [60] and as such inhibits bone for-
mation. The loss of osteoclast binding resulted in a temporary up-reg-
ulation of Moggin on day 15; this up-regulation generated minimal
bone formation by induction on days 60 and 90. Our results further
suggest that the biphosphonate zledronate’ effect is temporary, pos-
sibly degraded by days 60 and 90, with down-regulation of Noggin,
resulting in delayed and minimal bone induction yet again at the
periphery of the implanted macroporous constructs only.

When the L-type voltage-gated ion channel for Ca™* was blocked
by pre-loading the macroporous constructs with verapamil hydro-
chioride, morphological and histomarphometric analyses showed lim-
ited bone formation. Tissue patterning was not as disorganized and
delayed as in zoledronate-treated specimens. Verapamil-treated sam-
ples showed down-regulation of BMP-2 together with up-regulation
of Noggin on day 15, suggesting that Ca** regulates gene expression
[61] and thus controlling the induction of bone formation. Limited
induction of bone formation on days 60 and 90, although preferen-
tially at the periphery of the implanted macroporous constructs, may
indicate degradation of the implanted verapamil-hydrochloride. Lack
of active verapamil with delayed bone induction on day 90 is accom-
panied by recovery of BMP-2 expression and notably by Noggin
down-regulation on days 60 and 90.

The acidic microenvironment of the implanted intramuscular
pouch may also resu't in dissolution of hydroxy! apatite and carbonate
bound calcium resulting in higher extracellular calcium concentra-
tions within the protected macroporous spaces of the coral-derived
constructs. Of note, implanted macroporous calcium carbonate con-
structs were partially converted to 7% hydroxyapatite, which could
possibly release Ca* at minor intramuscular pH changes during heal-
ing [28-30]. The hiological effects of several ions have been well doc-
umented, including the induction of angiogenesis by triggering the
secretion of angiogenic morphogens [62]. Underlying cellular migra-
tion and differentiation are exceedingly complex intracellular events
focused on cytosolic flooding by calcium ions either from the ende-
plasmic reticulum or the extracellular domain via calcium channels in
the cell membrane [63].

The most likely triggering events for the spontaneous induction of
bone formation are, on the one hand, ionic with Ca** release in the
protected microenvironment of the macroporous spaces and, on the
other, cellular and morphological whereby osteoclastic-based nano-
patterned surface modifications with Ca"* release differentiate locally
responding stem cells into secreting osteoblasts. The coral-derived
macroporous constructs are thus richly vascularized because of the
calcium gradient; vascularization with capillary sprouting populate the
macroporous spaces with mesenchymal stem cells of vascular/para-
vascular derivation capable of responding both to the newly carved
functionalized nano-patterned topographies [7-12, 38-41, 52, 53,
64-67] and to the calcium ions concentration peak [32, 34-36].
In vitro, the proliferation of human vascular smooth muscle cells is
inhibited by the addition of the L-type voltage-gated calcium channel
blocker werapamil [42]). Verapamil blocks extracellular calcium
ingress to cytosol of several cells involved in the angiogenic response
and irreparably halts the nascent angiogenic phase [42].

The formation of bone by osteoblasts and its remedelling by oste-
oclasts are a closely integrated homeostatic system [68]. The bone
remodelling cycle is the cumulative result of the intimate and complex
interaction of the cellular compaonents of the basic multicellular unit
(BMU) [23, 24, 69]. Mineralized surfaces including hydroxyapatite
and tricalcium phosphate substrata recruit and induce ostecclast for-
mation [70, 71]. The mesenchymal cellular condensations cued by
the nanotopography of the implanted macroporous surfaces, together
with the C&" concentration peak facilitated by the protected microen-
vironment of the secluded macroporous spaces, will attract circulat-
ing osteoclast precursor cells (OCP) to populate the coral-derived

Fig. 6 Zoledronate-treated 7% HA/CC macroporous constructs on days 15, 60 and 90. Tissue patterning and morphogenesis of fibrovascular mesen-
chymal tissue penetrating the macroporous spaces of biphosphonate zoledronate-treated macroporous 7% HAJCC constructs. The angiogenic fibro-
hlastic front advances within the interconnected macroporous spaces invading the loose vascular matric suspended by the remaining fibrin/
fibronectin scaffold that has formed within the macroporous spaces (light blue arrow in A). Tissue patterning and morphogenesis of collagenous
condensations not yet tightly attached to the biomimetic matrix (light blue arrows in B and C). (D-F) Remodelling, tissue patterning and morpho-
genesis of collagenous condensations against the implanted biomatri on day 60 is still profoundly delayed when compared with tissue invasion
and morphogenesis as evaluated in untreated control specimens even when harvested on day 15 (Fig. 2A-C). (G-I) Low power views of tissue
incorporation and mesenchymal tissue invasion in zmledronate-treated macroporous 7% HACC constructs hanvested on day 90 showing delayed
mesenc iy mal tissue patterning facing a very loose fibrovascular tissue. (J-M) Delayed tissue patterning and morphogenesis of collagenous conden-
sations against the macroporous constructs (light blue arrows) with still prominent vascular invasion (magenta arrow). (N and 0) On day 90, and at
the perpherny of the macroporous constructs, possibly related to the lack of diffusion of the pipetted biphesphonate zoledronate, there is occasion-
ally the induction of bone formation (dark blue arrows). Decalcified sections cut at 6 pm stained with Goldner's trichrome.
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Fig. 7Ca** channel blocker verapamil hydrochloride-treated 7% HACC macroporous constructs on days 15, 60 and 90. Tissue induction, morpho-
genesis and tissue patterning of mesenchymal fibrovascular tissue invasion in 7% HAJ/CC macroporous spaces pre-loaded with the Ca*™ channel
blocker verapamil hydrochloride implanted in the rectus abdominis muscle of Papio wsinus and harvested on days 15 (A-C), 60 (D-G) and 90 (H
and 1). (A) Tissue patterning of fibrovascular tissue invasion on day 15 with fibrovascular bundles invading the loose fibrin-fibronectin vascular
matrix (magenta arrow) within the more internal macroporous spaces. (B and C) Early tissue morphogenesis of collagenous condensations (dark
blue arrows) supported by a rich vascular invasion (magenta arrows). (D and E) Low power views of a verapamil hydrochlorde-treated constructs
implanted in the recfus abdominis of P. ursinus and harvested on day 60. Morphogenesis and tissue patterning of collagenous condensations (dark
blug arrows) with the induction of an igland of bone at the very perphery of the implanted macroporous construct (light blue arrow in E). (F)
Remodelling of the fibrovascular tissue invasion and mesenchymal collagenous condensations (dark blue arrows) and (G) detail of newly formed
bone (light blue arrow) at the periphery of the implanted macroporous construct surrounded by the reclus abdominis fascia (magenta arow). (H
and 1) Delayed tissue patterning and collagenous condensations in Verapamil hydrochloride-treated specimens harvested on day 90. Limited organi-
zation and tissue patterning of collagenous condensations with, howewver, prominent vascularization across the macroporous spaces. Decalcified sec-

tions cut at 4 pm stained with Goldner's tichrome.

macroporous surfaces and initiate the osteogenic activity of the BMU
by setting the activation phase of resorption and by recruiting osteo-
blastic precursor cells. The nanotopographical geometric configura-
tions set by osteoclastogenesis together with Ca™ ions release
differentiate myoblastic/paravascular and/for pericytic stem cells into
osteoblastic cell lines.

The inductive surface microstructure of various hydroxyapatite-
based macroporous constructs is the common denominator of mate-
rials endowed with the striking prerogative of initiating de novo bone
formation by induction [72]. Surface microstructure resulting from
micre surface porosity may be drastically affected by sintering,
thereby affecting the induction of bone formation when implanted in
heterotopic sites [72).

Differentiated osteoblasts will express and secrete osteogenic
proteins of the TGF-p supergene family to be embedded into the
matrix initiating the induction of bone formation as a secondary
response. There are temporally and spatially related phenatypic tran-
sitions ultimately culminating in the differentiation of osteoblastic-like
cells and the induction of bone formation [3]). The angiogenic
response penetrating the macroporous spaces of the coral-derived
constructs is a prominent morphological feature. This was shown by
the pattern of alkaling phosphatase activity of the invading capillaries
[3] as well as by the expression of fype IV collagen on day 15 in the
present study. It is likely that the temporal induction of type IV colls-
gen and angiogenesis is initiated long before the inhibitory activities
of both the calcium ion blocker, verapamil hydrochloride and the
osteoclast inhibitor, biphosphonate zoledronate.,

Finally, the presented study is the only experiment in wivo correlat-
ing tissue morphology with the gene expression of the generated tis-
sues by macroporous constructs at different time-points and in a non-
human primate model [73]. The nascent tissue induction and tissue
patterning as seen morphologically have been studied by gRT-PCR;
because of the lack of in vivo studies, we still do not know the level
and the extent of tissue induction changes, which impact gene expres-
sion. The opposite is perhaps more true and important: we have not
grasped as yet the extent of gene expression changes necessary to set
into motion the quantity and quality of regenerated tissue morphology
particularly in primate species. The knowledge of this fine molecular/
morphalogical tuning would be exceedingly complicated to gather
from in vivo studies, particularly in primates, but may well be the next
boundary in regenerative medicine and tissue engineering.

@ 2013 The Authors.

Lastly, the harvested tissue for the molecular biology studies may
not fully represent or capture the quantity and quality of tissue mar-
phology changes that occur at the microenvironment level, calling for
a more sophisticated approach in studying the events at the cell/
matrix interface.

In conclusion, this non-human primate study establishes the criti-
cal role of osteoclastogenesis to regulate the induction of bane for-
mation by corak-derived hiomimetic matrices. It further shows the
regulatory role of Ca™ and L-type voltage-gated ion channels in con-
trolling the induction of bone formation. Osteoclastogenesis is
required to set nano-patterned geometric topographies, which,
together with Ca* release, induce angiogenesis and capillary sprout-
ing, cellular differentiation, osteablastic cell attachment and synthesis
to the implanted biomimetic matrix. Expression of BMPs is followed
by the embedding of the secreted gene products into the implanted
macroporous surfaces inducing bone formation as a secondary
response. The induction of BMPs, together with Noggin controlling
the extent of bone differentiation by induction, indicates that the
induction of bone formation by coral-derived biomimetic matrices is
initiated and maintained viathe BMPs pathway.

The induction of bone formation as initiated by macroporous
coral-derived constructs might require fewer amounts in hBMPs/
hOPs when applied in clinical contexts.
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Implantation of recombinant human transforming growth factor-fs (hTGF-Bs) with coral-derived cal-
dum carbonate-based macroporous bioreactors with limited conversion to hydroxyapatite (7% HA/CC) in
the rectus abdominis musce of the non-human primate Chacma baboon Papio ursinus induces endo-
chondral bone formation. The exact mechanisms by which hTGF-fis signalling induces bone in hetero-
topic sites of P ursinus are not known, Coral-derived 7% HAJCC bioreactors with and without 125 pg
HWTGF-f3 were implanted in triplicate in the rectus abdominis muscle of 6 adult baboons, 7% HA[CC
bioreactors either with or without hTGF-fi5 were loaded with 125 pg of recombinant human Noggin
(hNoggin), a bone morphogenetic proteins (BMPs) antagonist. Tissues on day 15, 60 and 90 were ana-
lysed by histomorphometry and quantitative reverse-transcriptase polymerase chain reaction (qRT-PCR).
Down-regulation of BMP-2 characterized 7% HA[CC constructs preloaded with 125 pg hNoggin with
Noggin down-regulated on day 60 and 90 together with lack of TGF-5; expression. Down-regulation of
BMP-2 correlated with minimal bone formation by induction. hTGF-f1/hNoggin pre-treated bioreactors
up-regulated BMP-2 but only on day 90 together with a significant down-regulation of Noggin on day 60
and 90, correlating with the induction of bone formation, albeit limited, on day 90 at the periphery of the
macroporous bioreactors only. hTGF-fi3 treated bioreactors significantly down-regulated BMP-2 on day
15 whilst up-regulating BMP-2 on day 60 and 90, together with down-regulation of Noggin on day 60and
90 correlating with the prominent induction of bone formation. hTGF-fs significantly up-regulated
RUNX-2 and Osteocalcin expression on day 15 controlling the differentiation of progenitor stem cells
into the osteoblastic lineage. The induction of bone as initiated by hTGF-f5 in the rectus abdominis musce
of P ursinus is via the BMPs pathway with hTGF-fi3 controlling the induction of bone formation by
regulating the expression of BMPs via Noggin expression. These results unequivocally demonstrate that
HTGF-f5 elicits bone induction by up-regulation of endogenous BMP-2 and is blocked by hNoggin.

© 2013 Elsevier Ltd. All rights reserved.

1. Introduction

vast pleiotropic activity regulating embryonic development, tissue
patterning, postnatal tissue induction and morphogenesis,

The induction of bone formation during embryonic develop-
ment and postnatal tissue induction and morphogenesis is set by
complex seemingly redundant cascades of molecular and
morphogenetic events that sculpt the multicellular mineralized
and non-mineralized structures of bone that have ultimately
engineered the emergence of the skeleton and thus of the verte-
brates [1-3].

The transforming growth factor-f§ (TGF-f) supergene family
comprises several multifactorial gene products endowed with a

* Corresponding author.
E-mail addresses:  ugoripamonti@witsacza, ugoripamonti®gmail.com
(UL Ripamonti).

0142-9612/$ — see front matter © 2013 Elsevier Lid. All rights reserved.
hitp:/[dedolorg/10.1016/jbiomaterials 2013.12.062

immunoregulation and fibrosis, initiating the morphogenesis of
several tissues and organs including the skeleton and the bone
matrix [1,24-7]. In recent years, different studies have cast
additonal light on the specific role of the three mammalian
transforming growth factor-f (TGF-f) isoforms within the bone
matrix [8,9]. Balooch et al [8] identified TGF-J as the key regulator
of the mechanical properties and composition of the bone matrix,
additionally as the ulimate morphogen to maintain functional
parameters of bone quality, bone mass, elastic modulus and
hardness, mineral concentration and resistance to fracture, con-
trolling the structure and function of the skeleton [8]. Additionally,
mRNA  expression of TGF-fi gene products regulates joint
morphogenesis [9].
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Strikingly, and in marked contrast to rodents [7,10-16], sys-
tematic studies in the non-human primate Papio wrsinus have
discovered a previously unreported biological function of the three
mammalian TGF-B isoforms. The isoforms are determinant of a
prominent and rapid induction of endochondral bone formation
when implanted in heterotopic intramuscular sites of P. ursinus
[17-20].

The presence of several related but molecularly different iso-
forms endowed with osteogenic activity poses important questions
about the biological significance of this apparent redundancy
[71719.21], indicating multiple interactions of several molecularly
different yet homologous isoforms deployed synchronously and
synergistically during the cascade of bone formation by induction
[7,19]. The induction of bone formation thus proceeds via the
combinatorial action of several osteogenic proteins of the TGF-§
superfamily [22,23], including the bone morphogenetic proteins
(BMPs) and the three mammalian TGF-} isoforms [17-19]. The
temporal window during which TGF-§; mRNA expression is
essential for optimal osteogenesis has been unambiguously illus-
trated by the endochondral osteoinductivity of the three
mammalian TGF-f isoforms in P. wrsinus [17-19] and by the
biphasic temporal expression of TGF-§; mRNA in heterotopic con-
structs harvested at different time periods from the rectus abdom-
inis muscle [24].

The apparent redundancy of molecular signals initiating the
induction of bone formation and the mechanisms by which TGF-§
signalling results in the induction of bone formation in the rectus
abdominis of the non-human primate P. ursinus are still not known
and need to be assigned. How does the hTGF-J3 isoform initiate the
cascade of heterotopic bone induction in P. wisinus? Can we
extrapolate unique results from P. ursinus to Homo sapiens in clin-
ical contexts?

Using quantitative reverse-transcriptase polymerase chain re-
action (gRT-PCR), the expression patterns of the BMP-2, TGF-(,,
Noggin, Type IV collagen, Osteocalcin (OC) and RUNX-2 at 15, 60 and
90 days after implantation were analysed and correlated to the
extent of bone formation by induction. The molecular biological
working hypothesis of the present communication is that recom-
binant human transforming growth factor-fiz (hTGF-fi3) signalling
induces endochondral bone differentiation by regulating Noggin
expression and therefore BMPs activities [ 19,20]. If these molecular
and cellular scenarios are correct, the binary application of Noggin
with hTGF-B3 would inhibit osteogenic activity of the expressed
and secreted proteins resulting in limited and/or no bone formation
by induction. Alternatively, though unlikely, the mammalian hTGF-
| isoforms initiate the induction of endochondral bone formation
via a non-BMPs pathway and in primates only [20].

2. Materials and methods
2.1. Macroporous coral-derived calcium carbonate/hydroxyapatite constructs

Macroporous replicas of coral-derived calcium carbonate exoskeletons of the
genus Gonipora were prepared by hydrothermal che mical exchange with phosphate
[25-27]. Limited conversion to hydroxyapatite resulted in calcium carbonate con-
structs with 7% hydroxyapatite defined as 7% HA/CC (Biomet, Indiana, USA) [2829].
7% HA(CC constructs were rods 8 mm in diameter and 20 mm in length [28,29]. The
solid components of the hydraxyap atite/cal cium carbonate replica average 130 pm
in diameter and their interconnections 220 pm; the average porosity is 600 pm and
their interconnections average 260 pm in diameter [25-29).

2.2, Pre-loading of coral-derived constructs with the recombinant hTGF-fy and
recombinant human Noggin proteins

Recombinant human transforming growth factor Bz (hTGF-p3) and recombinant
human Noggin (hNoggin) were obtained from Novarts AG (Basel, Switzerland) and
Regeneron Pharmaceuticals (USA), respectively. Stods solutions of hTGF-f; were
prepared im 20% ethanol /100 mw acetic acid, pH 4.5, to a final volume of 200 pl with
125 pg hTGF-Bs dispensed by micro-pipetting onto the macroporous bioreactors.
Stodd solutions of hNoggin were prepared in 200 pl of 20% ethanol/ 100 ms acetic

acid pH 5.5. 125 pg hMNoggin were loaded in liguid vehicle into eighteen 7% HA/CC
bioreactors. Additional macroporous bioreactors were loaded with a combination of
125 pg hTGF-P3 and 125 pg hNoggin prepared in 5 mm hydrochloric acid to a final
concentration of 0,625 pg/pl 7% HA/CC macroporous cnstructs were also implanted
in the rectus abdominis as untreated control.

Pre-loading of recombinant morphogens was performed under laminar flow by
pipetting the required amount of liguid vehicle with a 0.2 ml sterile tip onto both
proximal and distal regions of the rods to ensure an even distribution of loaded
proteins throughout the macroporous spaces.

2.3, Primate model for tissue induction and morphogenesis

Six clinically healthy adult P ursinus with a meanweight of 21.2 (+1.48) kg were
selected from the primate colony of the University of the Witwatersrand, Johan-
nesburg. Criteria for selection, housing conditions and diets were as described
[25,26]. P. ursinus species share similar bone physiology and osteonic bone remod-
elling with humans [30]. Research protocols were approved by the Animal Ethics
Screening Committee of the University, and conducted according to the Guidelines
for the Care and Use of Experimental Animak prepared by the University and in
compliance with the National Code for Animal Use in Research, Education and
Diagnosis in South Africa [31] Premedication before inducion of general

7%HA/CC + 125 pg hTGFBgy

7% HA/CC untreated macroporus constructs

I I I |

7% HA/CC + 125ug

Noggin

days 0 days 30 days 75

Fig. 1. Heterotopic intramuscular rectus abdominis surgical model and implantaton
design in six adult non-human primates Chacma baboon Papio ursinus. In each animal,
a total of twelve coral-derived calcium carbonate macroporous mnstructs with limited
hydrothermal conversion to hydroxyapatite (7% HA/CC constructs) were implanted in
the rectus abdominis muscle of each animal in triplicate. Three 7% HA/CC constructs
each representing one meatment modality were implanted at day 0, 30 75 thus
providing macroporous bioreadors with differentiating tissues according to each
treatment modality to be harvested at days 90, 60 and 15 after heterotopic implan-
tation. Implants were aligned longitudinally ~8 and 2 cm apart.,
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anaesthesia was by midazolam hydrochloride (Dormicum® 3 mg/kg IM; Roche,
Movo, South Africa). Animals were anaesthetized with ketamine hydrochloride (5

15 mg/kg) (Eutaphent Kyron Laboratories, johannesburg South Africa) and general
anaesthesia maintained by Isofor (1.5%—2%) (Safe Line Pharmaceutical, johannes-
burg, South Africa) after oro-tracheal intubation [26,28,29 |, A total of twelve 7% HAf
CC untreated and treated macroporous bioreactors were implanted bilaterally in

EM. Klar et al. / Biomateriak xxx (2004) 1-16 3
Table 1
Primer sequence.
Gene Sequence (5'-3")
BMP-2 F: GACTTCCCCCTGCTCAGCATGTT
R: ACATGTCTCTTGGAGACACCT
TGF-(i4 F: GCTTTTCCGCTTCAATGTCT

intramuscular pouches surgically created by sharp and blunt dissection within the
rectus abdominis muscle of each animal (Fig 1), four on day 0, four on day 30 and four
on day 75, representing a totzl of eighteen macroporous bioreactors per treatment
modality. Implants were aligned longitudinally appraximately 2 cm apart [28,29].

24, Tissue harvest, histology and histomorphometry

On day 90, animals were anaesthetized with an injection of ketamine (5-15 mg/
kg) and maintained under general anaesthesia with Isofor (1.5%—2%). Specimens
were harvested together with muscle tissue (baseline control). Following harvest,
animals were killed with an intravenous overdose of sodium pentobarbitone
(Anaket, lsando, South Africa). Harvested specimens provided regenerating tissues
at 15, 60 and 90 days after intramuscular implantation. A 4 mm apical fragment of
each harvested 7% HA/CC construct with invading differentiating tissues within the
MaCcroporous spaces was cut with sterile blades, and flash frozen in liquid Nitrogen
for gRT-PCR. Remaining tissues were fixed in 10% phosphate buffered formalin for
48 h, rinsed in dH,0 and stored in 70% ethanol [28.29]. Specimens were deminer-
alized in 2 Sakura TDE™ 30 decalcifying unit (Sakura Fintek, Torrance, USA) and
processed for paraffin wax embedding Thirty sections were cut sequentally at 4 pm
toobtain a full cross sectional area of each specimen. The 1st and every 10th section
was stained using a modified Goldner's Trichrome stain for histological and histo-
morphometric analyses [28,29].

Images of the histological sections were captured and digitalized using a Provis
AXT0 research microscope (Olympus Optical Co., Shinjukuw, Tokyo Japan) attached to
avideo camera (Olympus, Shinjukuw, Tokyo, Japan ). Histomorphometric analysis was
then performed using the Stream Essentials software v.1.6 (Olympus, Shinjuku,
Tokyo, Japan | The ratios of the total area of the devices and the area of newly formed
bone generated within the evaluated macroporous spaces were established, and
values were expressed, as a mean percentage of bone generated within the evalu-
ated macroporous spaces (Fig. 2) [32] Results were analysed with a Student's t-test
using STATISTICA version 10 (Statsoft, Inc., Tulsa, OK, USA).

25, Quantitative reverse transcriptase polymerase chain reaction (gRT-FCR)

Under sterile conditions, redundant soft tissue was removed from heterotopic
specimens which were then ground to powder inliquid Nitrogen using a mortar and

Bone induction within coral-derived macroporous constructs

10
8 *
8 == THRHAICG +125pg TGF-Ba
=#= T%HACC +126ug TGF-p3 +

7 125pg Noggin

& =474 HA/CC untreated comtrol
@
c — THHAGE + 125pg Noggin *
2 s ) *
# 4

3

2

1

0

15 days 60 days 90 days

Observation periods

Fig. 2. Morphometric analyses of the induction of bone formation by treated and
untreated coral-derived macroporous bioreactors implanted in the rectus abdominis
muscle of & non-human primates Papio ursius and harvested at day 15, 60 and 90
after heterotopic implntation and tissue formation. Significant inducion of bone
formation by macroporous bioreactors pre-wreated with 125 pg hTGF-fly (*) v, 125 ug
hTGF-fiy with 125 pg hNoggin (1), vs.7% HA/CC untreated control s pecimens (=) and vs.
hNoggin-treated- bioreactors. Note the significant ({) inhibitory effects on the induc-
tion of bone formation by binary application of 125 jg hTGF-fa with 125 pg hNoggin
hNoggin-treated spedmens showed the least bone formation by induction at all-time
points (p < 001}

R: GCTCGATCCTCTGCTCATTC

Collagen type IV F: GTTGGTCTACCGGGACTCAA

R: GTTCACCTCTCATCCCCTCGA
Noggin F: GAGCAAGTTACAGATGTCGCT

R: CACTCCCAAATCATCGCGCETAC
RUNX-2 F: CCCCACGACAACCGCACCAT

R: CACTCCCGCCCACAAATC
Osteocalcin F: AGGTGCAGCCTTTTGTGTCCAAG

R: CCAACCCCAAGACCAAACAACG
SDMA (reference)

RAL13a (reference) F: TGGCAACAACAGGG CATCTG

R: CCACCACTGCATCAAATTCATG

F: CCTGGAGGAGAAGAGGAAAGAGA
R: TCAGCACCTCTCTCTATTTCTCAA
F: CTCTTCCAGCCTTCCTTCCT
RAGCACTCTCTTCGCGTACAG
FAGCTCATCAAGACTGCAGACA
RTCCAGCAAGCGAGAATCCAGAGTT

f-actin (reference)

RALPO (reference)

peste. Total RNA was extracted from 30 mg of pulverized specimen using the Total
RMNA Mini Kit (Bio-Rad, Hercules, CA, USA). RNA concentration was determined
specrophotometrically at Azgyrzag with a2 Nanodrop 2000 (Thermo Scientific, Wal-
tham, MA, USA) and RNA quality was assessed using a PicoB000 RNA kit (Agilent
Technologies, Santa Clara, CA, USA) on a Bioanalyzer 2100 (Agilent Technologies,
Santa Clara, CA, USA). RNA integrity numbers were between 80 and 9.0 for all
samples. RMNA was reverse transcribed using the High Capacity cDMNA Reverse
Transcription kit (Applied Biosystems, Foster City, CA, USA). gRT-PCRE was per-
formed, in duplicate using EvaGreen Master Mix (Bio-Rad, Hercules, CA, USA)on a
CFX-96 thermocycler (Bio-Rad, Hercules, CA, USA). Each reaction contained 10 ng
cDNA: 1 x EvaGreen Mix and 10 pm of each primer (Table 1). Primers were designed
using Gene fisher v. 2.0 (htip://bibiserv.rechfak. uni- biel efeld.de {genefisher2). Ther-
mocycling parameters included a denaturation step of 84 “C for 2 min; 40 cycles of
595 “Cfor 10 s, 60 “C for 10 s and 72 “C for 30 s: and a final extension at 72 °C for
5 min. Genes assayed included Bone morphogene tic protein-2 (EMP-2): Transforming
growth foctor-g; Type IV Collagen, Nogein, RUNX-2 and Osteocakcin (0C). Gene
expression was normalized against 4 reference genes: f-Actin; Succinate dehydro-
genase complex subunit A (SDHA); Ribosomal Protein L13A(RPL13a) and Ribosomal
Protein Large PO (RPLPOD). Use of GeNorm (hetp:)medger. ugent be/ ~jvdesomp/
genormy) established that these were the most appropriate internal reference
genes to use, Amplified PCR products underwent sequencing (Ingaba Biotech, Pre-
toria, South Africa) to confirm that the correct sequence had been amplified [32]

Gene expression from the harvested macroporous devices was normalized to
muscle tissue in each animal Calibrated normalized relative quantities, which
reflect the logg 27227 were determined using qBase analysis software (hiep://
wiww.biogazelle.com) A Students t-test (STATISTICA version 10, Statsoft, Inc.,
Tulsa, OK, USA) was used to determine statistical significance at p = 0,05,

3. Results

3.1. Induction of bone formation by hTGF-§3 treated 7% HA/CC
macroporous bioreactors

At harvest, treated and untreated control 7% HA/CC macro-
porous bioreactors were firmly attached to the ventral fascia of the
rectus abdominis muscle. On day 15, hTGF-i; treated specimens
showed fibrovascular tissue invasion across the macroporous
spaces (Fig. 3A,B). Such fibrovascular invasion blended into hae-
matopoietic corpuscolated material predominanty red blood cells
embedded within a fibrin/fibronectin network across the internal
and central macroporous spaces (Fig. 3C,D). The fibrin network was
organized in concentric rings progressively invading the macro-
porous spaces (Fig. 3D,E). In selected specimens on day 15, the
morphogenesis of fibrin rings was noteworthy tri-dimensionally
organizing tissue induction and morphogenesis by the exoge-
nously applied hTGF-fs (Fig. 3D,E).
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Fig. 3. Tissue induction, morphogenesis and pattern formation by coral-derived macroporous constructs pre-treated with 125 pg hTGF-B; and harvested 15 days upon intra-
muscular implantation in the rectus abdominis muscle of P. ursinus. (A) Low power view indicating complete fibro vascular tissue invasion within the macroporous spaces high-
lighted in (B). (C) Low power view showing haematopoietic corpuscolated material with the construction and assembly of extracellular matrix material inter preted to be a fibrin/
fibronectin network (D,E) within the mac spaces (bluearrows in D) p ing by pressing the sur ding extracellular matrix {white arrows in D) (DE).
(E) Complex tissue patterning and cell differentiation into osteoblastic-like cells (dark blue arrow) secreting the very first extracellular matrix of bone (blue arrows E) patterned by
condensing extracellular matrix rings progressing within the invaded macrop: spaces. Decalcified sections cut at 6 pm stained with Goldner’s trichrome. Original magnifi-
cation: (A, C) x2.7; (B) x75; (D) x87; (E) x250. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Of note, fibrin/fibronectin rings were expanding within the
macroporous spaces mechanically organizing the invading extra-
cellular matrix that had invaded the macroporous bioreactors
(Fig. 3DE). High power views show distinctly organized rings of
extracellular matrix progressing within the invaded macroporous
spaces (Fig. 3D) transporting differentiating cellular elements inter-
spersed within the generated tridimensional matrix scaffold(Fig. 3E).

Morphological analyses on serial sections stained with the
modified Goldner's trichrome showed that the concentric fibrin/
fibronectin rings were advancing within the macroporous spaces
(Fig. 3D). The advancing movement as determined by tractional
forces generated between fibrin and fibronectin is transporting the
concentric rings compressing the extracellular matrix ahead of the
patterning advancing rings (Fig. 3D).

In hTGF-P3 treated macroporous bioreactors, the advancing
rings provide structural anchorage for plump nucleated hyper-
chromatic cells interpreted as differentiating osteoblasts (Fig. 3E)
reprogrammed by the hTGF-f; protein from invading myoblastic/
pericytic differentiated cells. The observed cells secrete the very
first extracellular matrix of bone deposited onto the patterned
extracellular matrix, the induced rings thus structurally organizing
the induction of bone formation by the hTGF-3 isoform (Fig. 3E). Of
note, RUNX-2 and Osteocalcin expression are significantly up-
regulated in hTGF-3 treated bioreactors particularly on day 15
(Fig. 11) supporting the morphological observations of cell differ-
entiation into the osteoblastic phenotype with hyper cellular
osteoblastic activity and extracellular matrix secretion as early as
day 15 post-implantation in adult non-human primates (Fig. 3E).

The morphology of the induction of bone formation by coral-
derived macroporous bioreactors super activated by 125 pg hTGF-
B3 would be incomplete without digitalized iconographic material
on day 30 after implantation in the rectus abdominis muscle. 7% HA/
CC macroporous constructs pre-loaded with 125 pg hTGF-f3 were

harvested from additional animals on day 30 (Fig. 4). Morphological
analyses showed the substantial induction of bone formation
throughout the macroporous spaces (Fig. 4A) characterized by
multicellular osteoblastic activity and cellular trafficking supported
by pronounced capillary sprouting and invasion (Fig. 4B-D).

Newly formed bone was populated by contiguous osteoblasts
actively secreting bone matrix (Fig. 4B—D). Osteoblasts were often
seen in a close relationship with invading sprouting capillaries
(Fig. 4CD) as well as with large multinucleated osteoclastic-like
cells (Fig. 4B—E).

On day 60, in selected hTGF-f}3 treated macroporous specimens,
substantial bone had formed (Fig. 5A-C). Induced bone had
remodelled in trabeculae of lamellar osteonic-like bone supported
by prominent vascular invasion and capillary sprouting within the
invaded macroporous spaces (Fig. 5D—F).

Of note, hTGF-f3 treated 7% HA/CC macroporous constructs
showed the generation of rapid and prominent induction of bone
formation at the periphery of the implanted macroporous bio-
reactors invading the rectus abdominis muscle (Fig. 5D—F). hTGF-f3
treated 7% HA/CC macroporous specimens showed extensive in-
duction of bone formation both attached to the substratum as well
as invading the macroporous spaces with trabeculae of newly
formed bone populated by contiguous plumped secreting osteo-
blasts touching the invading sprouting capillaries (Fig. 5B,C). Of
note, in spite of the extensive induction of bone formation at the
periphery of the macroporous bioreactors, limited if any bone for-
mation occurred within the more internal and central regions of
the treated macroporous bioreactors (Fig. 5D—F).

By day 90, newly formed bone had remodelled into solid blocks
of lamellar/osteonic bone (Fig. 6A—C) with osteoclastic activity
supported by a still prominent vascular invasion with capillary
sprouting promoting active osteoclastogenesis and remodelling
(Fig. 6EG).
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Fig. 4. Significant and substantial ind uction of bone formation by coral-derived macroporous constructs pre-treated with 125 pg hTGF-B; on day 30 after heterotopic implantation
in P ursinus. (A) Low power view indicating macroporous spaces with substantial rabeculae of newly formed bone attached to the mineralized substratum (B) with significant
cellularity, bone matrix deposition and osteoclastic multinucleated giant cells (white arrows in B-D) in close relationship with both osteoblastic cells (B~D) and sprouting cap-
illaries (D) (CD) Prominent cellularity and osteoblastic-like cells activity with matrix deposition and endothelial cells in close relationship with the cellular osteoblastic
compartment of the newly formed bone by induction (magenta arrows CD). (EF) Multicellularity, osteoblastic synthesis and bone matrix deposition (light blue arrows in EF),
multinudeated giant cells (white arrows B,CD,E) and capillary sprouting with bone matrix tightly attached the calcium carbonatef/hyd roxyapatite substratum. Decaldfied sections
cutat 6 um stained with Goldner's trichrome. Original magnification: (A) x2.7; (B) x75; (C, E) x125; (D, F) x175. (For interpretation of the references to colour in this figure legend,

the reader is referred to the web version of this article.)

3.2. Tissue morphogenesis by hTGF-(y/hNoggin-treated 7% HA/CC
macroporous bioreactors

On day 15, there was limited fibrovascular tissue invasion even
within the most peripheral macroporous spaces (Fig. 7A-C);
fibrovascular bundles merged within corpuscolated haemato-
poietic material supported by a fibrin network which showed the
absence of fibrin-like rings as characteristically observed in hTGF-
f33 treated 7% HA/CC macroporous constructs. On day 60 (Fig. 7D—
G) there was still limited fibrovascular tissue invasion across the
macroporous spaces; there was a delayed tissue patterning as
compared to hTGF-i3 treated 7% macroporous bioreactors with
limited tissue patterning and organization of the invading collag-
enous condensations (Fig. 7E~G). Delayed tissue patterning and

limited organization of invading collagenous condensations were
particularly evident within the centre of the treated-macroporous
constructs (Fig. 7DE). On day 90, hTGF-f3/hNoggin-treated 7%
HA/CC macroporous specimens persistently showed haphazardly
constructed and limited patterned collagenous condensations with
poorly invaded vascularised central macroporous areas (Fig. 7H-]).
Specimens often showed that collagenous condensations were in
the form of single collagenous bundles intersecting within the
macroporous spaces surrounding a central core characterized by
limited tissue invasion and vascularisation (Fig. 7H inset). Single
collagenous bundles were separated by invading capillaries with
attached mesenchymal stem cells (Fig. 7H inset).

On day 90, hTGF-fi;/hNoggin-treated specimens showed limited
induction of bone formation within the most peripheral
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Fig. 5. Tissue induction and morphogenesis by coral-derived macroporous constructs pre-treated with 125 pg hTGF-3 harvested 60 days upon intramuscular implantation in the
rectus abdominis muscle of P. ursinus. (A) Low power view showing the ind uction of bone formation across multiple macroporous spaces with hyper cellularity, capillary sprouting
and osteoblastic cells lining newly formed bone matrix (ight blue arrows in BC). (D-F) Substantial induction of bone formation protruding through the peripheral outline of the
hTGF-By/pre-treated bioreactors when harvested 60 days upon implantation in heterotopic sites (lght blue arrows in D-F). Of interest, central maaoporous spaces show the lack of
bone formation (F). Decalcified sections cut at 6 um stained with Goldner’s trichrome. Original magnification: (A, D, F) x2.7; (B) x125; (C) x175; (E) x75. (For interpretation of the
references to colour in this figure legend, the reader is referred to the web version of this article.)

macroporous spaces only (Fig. 7H~]). Induced bone faced a central/ hTGF-f3/hNoggin-treated 7% HA/CC macroporous constructs
internal core with limited tissue invasion with delayed tissue were thus characterized by contrasting tissue morphogenesis
patterning and organogenesis of collagenous condensations often spatially related to selected areas of the implanted macroporous
poorly organized assingle bundlesof collagenic material (Fig. 7 inset). constructs.
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Fig. 6. Induction of bone formation by coral-derived macroporous constructs pre-treated with 125 pg hTGF-p, on day 90 after heterotopic implantation in P ursinus. (A) Low power
view newly formed bone aaross the macroporous spaces. (B,C) Induction of substantial bone formation with prominent vascular invasion ind uction (magenta arrows B,C.G) within
the macroporous spaces supporting bone remodelling by osteodastic activity (E,G) across the newly formed bone (light biue arrows. (D,F) Prominent vascular invasion and capillary
sprouting with remodelling of solid blodks of newly formed bone across the macroporous spaces of the treated calcium carbonate fhydroxyapatite constructs. Decalcified sections
cut at 6 ym stained with Goldner’s trichrome. Original magnification: (A) x2.7: (B, E) x25; (C) x47: (D, F) x3: (G) x75. (For interpretation of the references to colour in this figure

legend, the reader is referred to the web version of this artide.)

3.3. Tissue morphogenesis by hNoggin-treated 7% HA/CC
macroporous bioreactors

hNoggin-treated 7% HA/CC macroporous specimens on day 15
were characterized by very limited fibrovascular tissue invasion
which, when present, was only seen at the very periphery of the
macroporous constructs (Fig. 8A—C). On day 60 isolated rare
fibrovascular bundles were seen occasionally at the very periphery
of the macroporous hNoggin-treated specimens with supporting
angiogenesis (Fig. 8D—F). On day 60, there was still limited tissue
patterning with delayed organization of haphazardly patterned
mesenchymal tissue condensations against the macroporous sur-
faces of the coral-derived constructs (Fig. 8G,H). High power views
(Fig. 81) showed mesenchymal tissue invasion but lack of patterning
within the macroporous spaces with lack of bone differentiation
(Fig. 8,K).

On day 90, in spite of some organization of collagenous con-
densations within the macroporous spaces, there was lack of bone
differentiation by induction even in the most peripheral macro-
porous paces (Fig. 8L-0). hNoggin-treated 7% HA/CC macroporous
specimens at all time periods were characterized by a profoundly
delayed and limited tissue patterning of collagenous condensations
ultimately resulting in limited if any induction of bone formation
on day 90 (Fig. 2). This haphazardly altered tissue patterning has
also been found in coral-derived macroporous constructs when
treated with both the Ca™* blocker verapamil hydrochloride and
the biphosphonate osteoclast inhibitor zoledronate [29,32]. Both
treatment modalities yielded limited or absent induction of bone
formation which molecularly is now ascribed to the significant up-
regulation of Noggin expression. Up-regulation of the Noggin gene
or the exogenously applied doses of the recombinant hNoggin gene
product result in severe delayed tissue patterning with poorly
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Fig. 7. Tissue morphogenesis by coral-derived macroporous constructs pre-treated by binary applications of 125 ug hTGF-B3 and 125 pg hNoggin harvested on day 15 (A-C),60 (D~
G) and 90 (H-]) after intramuscular implantation in the rectus abdominis muscle of P. ursinus. (A) Low power view showing minimal tissue invasion within the most peripheral
macroporous spaces (B,C) merging within corpuscolated haematopoietic material. (D~G) As yet limited fibro vascular invasion and mesenchymal tissue patterning of mesenchymal
cond i within the macrop spaces (FG) in specimens harvested 60 days after heterotopic implantation. (H~J) Incomplete patterning and alignment of collagenous
condensations in macroporous constructs harvested on day 90. Minimal if any tissue patterning in the most central areas of hNoggin co-treated specimens showing limited fibro
vascular tissue invasion and complete lack of patterned mesenchymal collagenous condensations (dark blue arrows in H-J). Inc patterned coll C ations are
shown in H inset haphazardly generated within the macroporous spaces with lack of bone differentiation by induction. (L) On day 90, limited formation by induction is shown at
the periphery of the implanted macroporous constructs only (light biue arrows 1J). Decaldfied sections cut at 6 pmstained with Goldner’s trichrome. Original magnification: (A D, E,

H, I, ]) x2.7; (B, G) x75: (C) x125; (F) x25. (For inter pretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

constructed collagenous condensations so critically important for
de novo generation of bone within the invaded and patterned
macroporous spaces [3,26,33].

3.4. Spontaneous induction of bone formation by untreated control
7% HA/CC macroporous bioreactors

On day 15, untreated control 7% HA/CC macroporous bio-
reactors (Fig. 9A) showed fibrovascular tissue invasion with
cellular and collagenic alignment along the peripheral macro-
porous surfaces (Fig. 9A,B). As early as day 15, untreated control
specimens showed differentiation and tissue patterning of

mesenchymal collagenous condensations along the macroporous
spaces (Fig. 9B). Fibrovascular tissue invasion blended into hae-
matopoietic corpuscolated material within the more internal
macroporous spaces (Fig. 9B). By day 60, there was further
remodelling and morphogenesis of collagenous condensation with
the induction of bone formation preferentially within concavities
of the macroporous constructs (Fig. 9C). By day 90, untreated
control 7% HA/CC macroporous bioreactors showed significant
induction of bone formation across the macroporous spaces
(Fig. 2; Fig. 9D-1) tightly attached to the macroporous substratum
supported by still pronounced angiogenesis with remodelling and
capillary sprouting (Fig. 9H,I).
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Fig. 8. Tissue morphogenesis by coral-derived macroporous constructs pre-treated by 125 pg hNoggin harvested on day 15 (A-C), 60 (D-K) and 90 (LM,N.OJ) after intramuscular
implantation in the rectus abdominis muscle of P ursinus. (A) Low power view showing limited tissue i ionaaoss the macrop spaces of the treated constructs with minimal
fibro vascular invasion even at the most peripheral macroporous spaces (B,C). (D~F) Prominent inhibition of tissue patterning (light blue arrows in D} and fibro vascular tissue
invasion within the macroporous spaces of hNohggin-pre-treated constructs (D-F). (GHJK) low power views of hNoggin-treated constructs consistently showing lack fibro
vascular invasion as well as tissue patterning against the implanted constructs with sparse tissue invasion and haphazardly generated tissue invasion (1) with lack of connective
tissue alignment (light blue arrows H,I) and bone differentiation. On day 60, one specimen only showed some tissue patterning compatible with some organizational degree of
collagenous condensations (K, light blue arrows K} (L-0) Consi ty lack of coll condensations patterning and alignment in hNoggin-pre-treated constructs (dark blue
and light blue arrows in M,0) correlating to the ladk of bone differentiation by induction. Decaldfied sections cut at 6 um stained with Goldner's trichrome. Original magnification:
(A,D,G,H,J,LLN) x27; (B, E 1) x75: (C, F) x125; (K, M) x25; (0) x27. (For inter pretation of the references to colour in this figure legend, the reader is referred to the web version of
this article.)
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Fig. 9. Induction of bone formation by untreated control macroporous constructs on day 15 (AB), 60 (C) and 90 (D~I) after intramuscular implantation of coral-derived maaro-
porous bioreactors. (A) Fibro vascular tissue invasion and tissue patterning across the macroporous spaces predominantly at the periphery and internal areas of the implanted
macroporous constructs with tissue patterning and alignment of collagenous condensations (light blue arrows B). (C) Induction of bone formation within concavities of the
substratum (dark blue arrows C) on day 60 after implantation of the coral-derived macroporous constructs. (DEF,G H 1) Substantial induction of bone formation by coral-derived
macroporous construds implanted in the rectus abdominis muscle of P. ursinus and harvested on day 90 after intramuscular implantation. Remodelled newly formed bone (light
blue arrows EH ) supported by still prominent angiogenesis across the macroporous spaces. Decalcified sections cut at 6 um stained with Goldner's trichrome. Original magni-
fication: (A, D, F, G) x2.7; (B, C) x125; (E) x25: (H, I) x47. (For inter pretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

3.5. Gene expression analysis by qRT-PCR

Quantitative RT-PCR was performed to monitor the relative
change in BMP-2, TGF-83, Type collagen IV, Noggin, OC and RUNX-2
expression. The results represent a snapshot for the above genes on
days 15, 60 and 90 after tissue induction and differentiation within
the macroporous spaces of the implanted 7% HA/CC bioreactors.
Results are expressed relative to RNA extracted from control muscle
tissue harvested adjacent to the site of implantation of the various
macroporous constructs. The results have been normalised to 4
control §§nes (RPLI13a, RPLPO, SDHA and §-actin) and expressed as
logp 2724¢,

Fifteen days after implantation of untreated control 7% HA/CC
constructs, BMP-2 expression was found to be up-regulated relative
to the expression observed in normal control muscle tissue
(Fig. 10A,C). BMP-2 expression increases from day 60—90, corre-
sponding to the morphogenesis of bone within the macroporous
spaces as evaluated morphometrically (Fig. 2). Gene expression
analyses of RNA extracted from 7% HA/CC macroporous constructs
treated with 125 pg hNoggin, showed that BMP-2 expression was
down-regulated on day 15 (Fig. 10A, C, D2). Thereafter BMP-2
expression in hNoggin-treated constructs on day 60 and 90 was
found to recover to similar levels to that observed in control bio-
reactors (Fig. 10A,C,D2).

Quantitative RT-PCR of 7% HA/CC macroporous constructs pre-
treated with 125 pg hTGF-f3, showed a significant reduction of
BMP-2 expression on day 15 (Fig. 10AB3,C). Over 60 and 90 days

there was a significant increase in the expression of BMP-2 relative
to the expression on day 15, such that by day 90, the level of BMP-2
expression in hTGF-f3 treated 7% HA/CC bioreactors was similar to
that observed in untreated control constructs (Fig. 10A,B3,C). In
hTGF-fi3/hNoggin-pretreated constructs, the expression of BMP-2
on day 15 was significantly down-regulated (Fig. 10C). On day 60,
thereis a significant increase of BMP-2 expression relative to day 15
(Fig. 10A,C). By day 90, the levels of BMP-2 expression recovered to
similar levels as recorded in 7% HA/CC treated and untreated
macroporous constructs (Fig. 10A,C).

The levels of TGF-3; expression, whilst up-regulated from the
normal muscle control tissue, remained at a relatively constant
level from day 15 to day 90 in untreated control 7% HA/CC speci-
mens (Fig. 10B1). On day 15, hNoggin-treated bioreactors displayed
a marked downregulation of TGF-3 (Fig. 10B2). Of note, this down-
regulation is negated by the simultaneous administration of hTGF-
B3 as observed in hTGF-fi3/Noggin pre-treated 7% HA/CC macro-
porous bioreactors (Fig. 10B4).

From day 15-90, the expression of Noggin was down-regulated
in untreated control 7% HA/CC macroporous constructs (Fig. 10D1).
Of note, an increase in BMP-2 expression correlated to a decrease in
Noggin expression, i.e. there was an inverse relationship between
the expression of BMP-2 and Noggin (Fig 10D1), further reflecting
tissue induction and morphogenesis of bone evaluated morpho-
logically and histomorphometrically (Fig. 2). Noggin expression was
significantly down-regulated in hTGF-P3 and hTGF-$3/hNoggin
treated bioreactors on day 60 (Fig. 10D3,D4) relative to untreated
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7% HA/CC control specimens. However, Noggin was up-regulated in
hTGF-p3/Noggin constructs on day 15 (Fig. 10D4).

By day 15, Type IV collagen expression was up-regulated in un-
treated control 7% HAJCC macroporous constructs relative to
muscle control tissue. (Fig. 11 A). Of interest, Type [V collagen
expression as observed on day 15 was similar throughout all
treatment modalities (Fig. 11A) suggesting that the coral-derived
macroporous constructs are per se intrinsically angiogenic when
implanted in the rectus abdominis muscle of P ursinus. There was
however a significant decrease in level of Type IV collagen expres-
sion on day 60 and 90 after heterotopic implantation.

From day 15 through 90 a steady increase of RUNX-2 and OC
expression was recorded in untreated control bioreactors (Fig. 11 B).
The expression of RUNX-2 was found to be significantly lower on
day 15 in hNoggin treated 7% HA/CC constructs than in the un-
treated control bioreactors (Fig. 11B1). From day 6090 there was a
recovery in the expression of RUNX-2 within Noggin treated 7% HA/
CCdevices (Fig. 11). RUNX-2 was significantly up-regulated in hTGF-
fis/treated bioreactors on day 15 (Fig. 11B); this up-regulation is
maintained throughout days 60 and 90 (Fig. 11B). On day 15, RUNX-
2 expression remained unchanged between hTGF-fi;/hNoggin
treated and untreated contrel bioreactors (Fig. 11B). By day 60 and
90, RUNX-2 expression reached similar levels in the hTGF-fiaf
Noggin, and hTGF-f; treated 7% HA/CC constructs (Fig. 11 B, C).

The expression pattern of the OC gene, in untreated control 7%
HA/CC devices and hNoggin/treated macroporous constructs, were
similar, in that both showed an increased expression at subsequent
time points (Fig. 11C). hTGF-By treated 7% HA/CC bioreactors
showed a highly significant increase in Osteocalcin expression,
recorded from day 15 to day 90 (Fig. 11C). In hTGF-fi;/hNoggin
treated constructs, OC showed limited expression on day 15 and 60,
with however high expression on day 90 when compared to hTGF-
B3 treated 7% HA/CC macroporous constructs (Fig. 10D4), corre-
sponding to the induction of bone formation on day 90 albeit
limited at the periphery of the hTGF-J3/hNoggin treated macro-
porous constructs only.

4. Discussion

Understanding gene expression changes during regenerative
medicine is vital to unlock the mechanisms that control, recapitu-
late and induce the regenerative potential of morphogenetic
matrices. This study was directed to unravel some of the com-
plexities surrounding the signalling events that occur during the
induction of bone formation when hTGF-P; treated macroporous
bioreactors are implanted in heterotopic intramuscular sites of
P. ursinus.

In a number of systematic studies in different microenviron-
ments of heterotopic intramuscular and orthotopic craniofacial
sites including the rectus abdominis muscle, the calvarium, the
mandible and periodontal furcation defects, we have shown that
primate tissues and microenvironments respond remarkably
differently when compared to rodent and lagomorph tissues when
implanted in heterotopic sites with identical osteogenic proteins of
the TGF-P supergene family [7,19,21]. Our data have shown that the
mammalian TGF-f} isoforms are determinant of substantial endo-
chondral bone formation by induction in the non-human primate P.
ursinus [17-20].

Our previous combined data using the three mammalian hTGF-
[ isoforms have indicated that the TGF-J} proteins may act upstream
to the bone morphogenetic proteins and may induce the induction
of heterotopic bone by expressing BMPs-related gene products ul-
timately directing the induction of bone formation [17-20].
MNorthern blot analyses of generated tissue by naturally-derived
TGF-f} and recombinant hTGF-fiz show the expression of BMP-3

and OP-1 mRNAs [18,20,34]. This underlies the importance of the
BMPs pathway even when molecularly different but related oste-
ogenic proteins induce de novo heterotopic bone formation in pri-
mate species.

The results of the present study highlight the modulation of
BMP-2 expression together with the down-regulation of Noggin
correlating with the induction of bone morphogenesis within the
heterotopically implanted macroporous bioreactors. The reported
data indicate that hTGF-P3 signalling induces endochondral bone
differentiation by regulating Noggin expression and BMPs activities,
and thus, the induction of bone formation. Indeed, the binary
application of hNoggin with equal doses of the hTGF-B3 protein
significantly inhibited the extent of bone formation by induction
when compared to coral-derived macroporous bioreactors pre-
treated with hTGF-fa.

Importantly, the addition of the hNoggin protein to the coral-
derived macroporous constructs profoundly inhibited the sequen-
tial morphogenetic cascade of tissue patterning and alignment of
collagenous condensations so critical for the induction of bone
formation as initiated by coral-derived macroporous constructs
[3,25,26,33]. Indirectly thus, pre-treatment of hNoggin shows that
the spontaneous and intrinsic ostecinductivity of coral-derived
macroporous constructs is initiated via the BMPs pathway during
collagenous conden sations, alignment and tissue patterning before
osteoblastic cell differentiation with expression of BMPs gene
products and the deposition of bone as a secondary response [3,33].

The mammalian TGF-fi; is one of the major regulators of
mesenchymal fate choice that control the early stages of osteo-
blastic cell differentiation [5,35,36]. Members of the TGF-}} super-
gene family, BMPs and TGF-fis isoforms, are critical for the
induction, maintenance and expansion of cartilage and bone
[24,7]. The three mammalian TGF-§ isoforms are responsible for
the proliferation, early differentiation and commitment of bone
progenitors by signalling through Smad2/3 and TAK1-MMEK-p38
[36]. Members of the BMP family via BMP-2, -4, -5, -6 and -7 are
osteogenic inducers [7,37]. At the same time, however, it has been
shown that BMP-2 expression is sufficient for full commitment to
osteogenesis [38] and even short term expression of BMP-2 is suf-
ficient to induce bone formation irreversibly [39].

Our previous and current results have shown that coral-derived
macroporous bioreactors initiate the induction of bone formation
without exogenously applied BMPs and/or TGF-§ isoforms even
when implanted in heterotopic intramuscular sites of P ursinus
[3,28,33]. Of note, a loss of BMP-2 signalling would thus result in
limited osteogenesis; this is clearly supported by the limited in-
duction of bone formation by 7% HA/CC macroporous constructs
pre-treated with hNoggin. Noggin is a known antagonist of BMPs
signalling and inhibits the binding of BMP to its receptor [40]. An
important as yet unreported observation is the loss of TGF-G3
expression on day 15 in macroporous bioreactors pre-treated with
hNoggin which further shows the complexities of the relationships
of BMPs with TGF-§, expression in vivo.

BMP-2 signals independently through type | and Il BMP and
ALK2 receptors to activate the Smad1/5/8 pathway [41]. However,
both BMP and TGF-f signals converge to regulate the expression of
RUNX-2, the master transcriptional regulator of osteogenesis
through DIx5 [42,43]. There is considerable cross talk in the path-
ways that control bone formation. TGF-J signalling interacts with
elements of the Wnt, FGF and the pituitary hormone (PTH) path-
ways, whilst BMPs interacts with components of the Notch, FGF and
Whntsignalling pathways [44,45]. Modulation of the vast pleiotropic
activities of BMPs and of the mammalian TGF-§ isoforms is highly
complex, and several extracellular antagonists regulate the pleio-
tropic activities of the gene products of the TGF- supergene family
including Noggin, Chordin, Cerberus, and Gremlin [46-52].
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It is clear that complex signalling dynamics exist during the
induction of bone formation by macroporous bioreactors pre-
treated with hTGF-fi3 in P wrsinus. The results show that on day
15 in TGF-f}; pre-treated bioreactors there is down-regulation of
BMP-2, which is recovered on days 60 and 90. Recent studies
[53,54] have made similar observations on the effect of TGF-} on
BMP-2 and BMP-7 signalling. It was shown that in cultures of iso-
lated primary human osteoblasts the addition of hTGF-§ could
completely block BMP-2 and -7 signalling by inhibiting Smad1/5/8
expression [53,54].

The present results indicate that endogenous TGF-f; acts up-
stream to the bone morphogenetic proteins modulating the tem-
poral and spatial patterns of BMPs expression and the rate of bone
formation by controlling RUNX-2 and Osteocalcin thus affecting
cellular differentiation and proliferation pathways of mesenchymal
stem cells into the osteoblastic lineage. This is achieved by regu-
lating both inhibitory bone inductive signals, such as Noggin, and
promoting osteoblastic cellular differentiaion markers RUNX-2 and
Osteocalcin, respectively. Firstly BMPs, in context EMP-2, induce the
formation of bone within the macroporous bioreactors. TGF-(5 is
then expressed at the same time but at a more constant rate
modulating BMP-2 effect by preventing Noggin expression pro-
tecting the bone induction cascade from inhibition. Our results
clearly show that hTGF-[}; treated coral-derived bioreactors display
a constant decrease in the transcription of Noggin, which is further
negatively enhanced on day 60 in both hTGF-fs and hTGF-Ps/
hMoggin pre-treated macroporous constructs,

The results show that hTGF-J}; controls RUNX-2 and Osteocalcin
and thus, as observed by the addition of exogenously applied re-
combinant protein, there is significant up-regulation of the above
osteoblastic cellular differentiation markers on day 15. These data in
the non-human primate P. wsinus indicate that the dose of the
exogenously applied hTGF-fiz controls the induction of bone for-
mation. In P ursinus, the hTGF-J} isoform is a vital component of this
process; this is shown by hNoggin pre-treated constructs in which
there is a profound down-regulation of osteogenic differentiation
markers RUNX-2 and Osteocalcin, together with the loss of EMP-2 on
day 15 corresponding to a profound delay in tissue patterning and
morphogenesis with lack of bone differentiation by induction.

The recruitment of responding stem cells is clearly a phenom-
enon that results in the profound and rapid cascade of bone dif-
ferentiation by induction when the mammalian hTGF-f; isoform,
combined with coral-derived macroporous bioreactors, is implan-
ted in the rectus abdominis muscle of the non-human primate
P. ursinus. The available morphological data show that the induc-
tion of bone rapidly forms between 15 and 30 days, with osteo-
blasts multicellularity and wascular invasion with capillary
sprouting by day 30 predated by up-regulation of Collagen type IV,
RUNX-2 and Osteocalcin on day 15. Osteoblasts differentiation,
secretion and multicellularity as seen and predicted morphologi-
cally between 15 and 30 days are molecularly driven by high
expression of Osteocalcin but particularly RUNX-2 on day 15 in
hTGF-3 treaded macroporous bioreactors.

The images presented in Fig. 3 indicate the extent of structural
organization of the extracellular matrix directly modulated by the
of hTGF-P3 isoform. The presented digital images are highly sug-
gestive of hTGF-J3 reprogramming resident invading recruited
myoblastic and/for pericytic/perivascular cells into secreting func-
tionalized osteoblasts by day 15 depositing bone matrix onto
patterned extracellular matrix rings induced within the coral-
derived macroporous constructs. The induction of advancing
extracellular matrix rings within the macroporous bioreactors su-
per activated by the hTGF-J}; isoform provides structural anchorage
for hyper chromatic osteoblastic-like cells reprogrammed by the
hTGF-Ji3 from invading myoblastic/pericytic cells.

Taken together, these unigue morphological results together
with up-regulation of RUNX-2, a master control gene of osteogenic
differentiation [42,43 55], suggest that the 125 pg dose of the hTGF-
B protein is successfully reprogramming differentiated myoblastic/
pericytic cells into the induction of pluripotent stem cells [56,57]
for rapid transformation into active secreting osteoblasts. The
essential role of RUNX-2 in osteoblast differentiation [42,43,55] has
been shown in null-mutation mice that had a cartilaginous skel-
eton with complete absence of osteoblasts [42,55,58]. Transgenic
expression of RUNX-2 in chondrocytes results in heterotopic
chondrocytes hypertrophy and endochondral ossification [59]. The
induction of chondrocytes hypertrophy and endochondral ossifi-
cation indicate that RUNX-2 controls chondrocytes and osteoblast
differentiation ulimately regulating the induction of endochondral
ossification [42,55,59].

The rapidity of tissue induction and transformation into bone by
the hTGF-fi; protein is further morphologically shown by the in-
duction of bone formation well beyond the perimeter of the
implanted macroporous bioreactors with however lack of bone
differentiation within the central regions of the coral derived
macroporous constructs as shown on day 60. As previously hy-
pothesized using the hTGF-f, isoform [17], the extensive osteoin-
duction surrounding the implanted hTGF-fiz treated bioreactors
could be the result of desorption of the applied morphogen from
the coral-derived constructs, as suggested in previous experiments
in the non-human primate P. ursinus when using insoluble collag-
enous bone matrix as carrier [17] also for the recombinant human
osteogenic protein-1 [22,60], with subsequent diffusion and bio-
logical activity into the extracellular space away from the implan-
ted matrices [17,22,60]. Whether such an extended range of action
is due to a diffusion gradient or to the initiation of a sequential
chain of cellular induction [61,62] cannot be deduced from the
available data. The data do however indicate the rapidity of stem
cells/responding cells induction into bone long before migrating
cells are within the pre-treated bioreactors’ macroporous spaces
thus transformed into bone when still at the periphery of the
implanted bioreactors super activated by the adsorbed hTGF-f4
signal.

Further molecular and morphological studies are now necessary
to precisely resolve the remarkable endochondral osteoinductivity
of the hTGF-f; isoform in primates only. Our current and previous
experiments using the hTGF-fi; protein in P ursinus have shown
rapid and substantial bone induction when hTGF-Ji; reconstituted
osteogenic device are implanted in heterotopic intramuscular
rectus abdominis sites with BMP-2, TGF-8,, TGF-§5, RUNX-2, Osteo-
calcin and Type IV collagen expression, hypercellular osteoblastic
activity and capillary sprouting which are now the molecular and
morphological basis to rapidly construct bone in clinical contexts
[19,63].

The substantal induction of bone formation by 125 pg hTGF-f3
but particularly the prominent induction of bone by 250 ug hTGF-B3
by day 20 when combined with coral-derived macroporous bio-
reactors [64 ], has been translated in clinical contexts resulting in
significant induction of bone formation in a large mandibular
defect after hemi-mandibulectomy in a human patient [63,64 | now
further evaluated by ClI-scans 6 months after implantation of the
250 pg hTGF-fi; osteogenic device.

Finally, mandatory research will have now to be devoted to
address the following question: why the mammalian TGF-i; in-
duces prominent bone formation when implanted in heterotopic
intramuscular sites of the rectus abdominis muscle of P ursinus and
not when implanted in heterotopic sites of rodents and lago-
morphs? Mechanistically, the question raises rather complicated
avenues of apparent redundancy of genes and related secreted
molecular signals in primate tissues vs. rodents and lagomorphs.
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Molecular redundancy with associated different biological func-
tions in primate tissues may simply represent the fine tuning of
speciation-related molecular evelution in anthropoid apes at the
early Pliocene boundary which resulted in a more capable tuning of
the bone induction cascade in primate species.

Importantly, a large proportion of molecular evolution across
many phylogenies of different clades is associated with speciation
events which have prompted the hypothesis that speciation per se
causes a burst of genetic evolution [65,66] which indeed drives
molecular evolution. Alternatively, the heterotopic induction of
bone formation in P ursinus as a result of bursts of cladistic evo-
lution is now redundant but yet still activated by high doses of the
recombinant morphogen to induce prominent and rapid induction
of bone formation.

5. Conclusions

The mammalian TGF-f; isoform is a vital constituent of the bone
induction cascade in heterotopic sites of the non-human primate
P wrsinus. The results unequivocally demonstrate that hTGF-fiz
elicits the induction of bone formation by up-regulating endoge-
nous BMP-2 and is blocked by Noggin, a BMP antagonist. The data
provocatively suggest a role for hTGF-fi3 in recruiting and re-
programming resident progenitor cells including pericytic/peri-
vascular stem cells into active secreting osteoblasts. The rapid and
prominent induction of bone formation has been translated in
clinical contexts. The potential manipulation of a pluripotent stem
cell niche by the heterotopically applied hTGF-f; osteogenic device
is an exciting avenue of fervent future investigation in the unique
model system of bone induction that has been provided by
P ursinus.
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6.1 A compositional standard for bone inductive biomaterials

Coral-derived macroporous biomimetic matrices have emerged to be an effective
biomaterial capable of autoinducing bone formation. Results of this study (Ripamonti et al.
2010 (Chapter 3); Klar et al. 2013 (Chapter 4); Klar et al. 2014 (Chapter 5) have
unraveled some of the cellular and molecular mechanisms underlying the induction of bone
formation when macroporous bioreactors are implanted in heterotopic intramuscular sites

of Papio ursinus.

The intrinsic nature of the implanted biomatrices with its lacunae and concavities, which
are further enhanced by osteoclastogenesis, in combination with Ca** release, are
compelling morphogenic and ionic signals that promote the induction of bone formation
(Klar et al. 2013). Residing stem cells are induced to differentiate along the osteoblastic
lineage by Ca®* release within the macroporous spaces after modification of the surface of
the implanted device by osteoclasts (McNamara et al. 2010; Ripamonti et al. 2010;

Wilkinson et al. 2011).

As previous observations by Ripamonti et al. (Ripamonti 1990; Ripamonti 1991,
Ripamonti et al. 1993; Ripamonti 2006) have shown, blood vessel and connective tissue
formation and invasion occurs prior to the onset of bone formation. Prominent
angiogenesis was supported in the present study by the observation that Collagen type IV
was highly expressed at day 15 (Klar et al. 2013; Klar et al. 2014) in all samples. Type IV
collagen is critical for the development of basement membrane in sprouting and invading
capillaries (Reddi 2000). Once the foundation of collagenous condensation has been

established, what follows is a systematic sequence of developmental processes triggered by
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changes in the expression of key genes that promote the bone differentiation cascade,

particularly the BMPs (Huang et al. 2010).

As shown by Klar et al. (2013), important chemical and cellular cues are required to set
into motion the induction of bone formation within the implanted coral-derived
macroporous constructs. Klar et al. (2013) have demonstrated that osteoclastogenesis and
Ca’®* plays an important role in establishing and maintaining the various signalling and

expression pathways required to induce bone formation.

Monocytes/macrophages differentiate into osteoclasts as they come in to contact with the
Ca®* which is released from the hydroxyapatite and calcium carbonate based biomimetic
constructs when it is implanted in the acidic microenvironment of the surgical healing
wound of the heterotopic intramuscular pouch (Kanatani et al. 1991, Miller et al. 2008). It
is known that without topographical geometric alterations by the osteoclasts, in the shape
of macro and micro-concavities, bone formation may be inhibited (Ripamonti et al. 1999;
Ripamonti 2004; Ripamonti et al. 2009; Ripamonti et al. 2010). In addition osteoclasts also
release Ca* (Teitelbaum, 2000), which then triggers a cascade of cellular events including
osteoblastogenesis which deposits new bone matrix in the excavated concavities. However
the present research also demonstrates that osteoclastogenesis exerts gene expression
changes and indicates how subtle changes in this process can affect bone formation within

the converted calcium carbonate derived devices (Klar et al. 2013).

The loss in osteoclast binding due to zoledronate treatment of samples results in a
temporary upregulation of Noggin at day 15 when compared to the untreated control

samples and this corresponded morphologically to a delay in the formation of bone (Klar et
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al. 2013). In addition to the upregulation of Noggin there is minimal expression of BMP-2.
Noggin is known to prevent BMP binding to the BMP receptor (BMPR) (Zimmerman et

al. 1996) and thereby inhibits bone formation by altering downstream signalling pathways.

A possible mechanism for the observed upregulation of Noggin has been proposed based
on the findings of Wei and Wan (2013) that have shown that osteoclasts display the
peroxisome proliferator- activated gamma receptor (PPA,R). PPA,R is activated when
osteoclasts bind to their respective surface material (Wei and Wan 2013) and prevents the
activation of the downstream acting transcription factor -catenin (Wei and Wan 2013). B-
catenin is a known activator of Noggin expression (Domingos et al. 2001). Thus PPA,R
activation through osteoclast binding would lead to the downregulation of Noggin.
Inversely if PPA,R is not activated, because osteoclasts are prevented from binding, it
would lead to B-catenin activation and hence increased Noggin expression. Indeed this
deduction helps explains why in Klar et al. (2013) Noggin expression was increased. Lack
of osteoclast binding produces an activation of f-catenin resulting in increased gene

expression levels of Noggin and thus the inhibition of bone formation.

When the L-type voltage gated ion channel for calcium was blocked by the preloading of
the macroporous constructs with verapamil, bone formation within coral-derived devices
was scant as observed by morphological and histomorphometric analysis (Klar et al. 2013).
Whilst tissue patterning was not as disorganized or delayed as in the zometa-treated
samples, at the molecular level there was the reduced expression in BMP-2 and the
significant upregulation of Noggin at day 15. The qRT-PCR results show that in the

absence of Ca**, gene expression is greatly affected. In vitro studies performed by Bais et
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al. (2009) supported these current findings. The alteration in gene expression profiles as a
result of the Ca®* modulation is a possible explanation why bone formation was so affected

within coral-derived macroporous constructs pre-treated with Verapamil.

There are a number of signal transduction pathways that affect bone formation by
mediating cell differentiation into either osteoclast or osteoblasts (Fig. 1).
Monocytes/macrophages are known to differentiate into osteoclasts when the receptor
activator of nuclear factor-«B ligand (RANK-L) binds to the RANK receptor (Dougall et
al. 1999; Ducy et al. 1997) ultimately resulting in the expression of BMPs (Csiszar et al.
2005). As BMPs are released from osteoclasts they attach to the BMPRI and 11 receptors
on pericytes causing these to differentiate into osteoblasts (Zhao et al. 2009) and begin
depositing new bone. In osteoblasts, the cAMP response element-binding protein (CREB)-
transcription factor is activated by cyclic adenosine monophosphate (cCAMP) (Zhang et al.
2011), as initiated by BMPs, which then transcribes various genes including BMP-2
(Zhang et al. 2011). However when investigating these pathways it was found that both the
RANK-L pathway and BMP-cAMP-CREB pathway require Ca?*. RANK-L, through
various signalling intermediaries activates the downstream effector nuclear factor kappa B
(NF-xB). For this transcription factor to successfully activate the transcription of relevant
genes, including BMP-2, and hence affect the differentiation of osteoclasts, it is required to
form a complex with the Nuclear factor of activated T-cells cytoplasmic 1 (NFATc3).
NFATc; is the downstream phosphorylated protein activated from the successful activation
of calmodulin by Ca**. Calmodulin is only activated provided there is sufficient Ca**

present in the cytoplasm of the cell as was shown by Zyzafoon (2009).
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Figure 1. The RANK/RANKL pathway. RANKL binds and activates RANK receptor, which
activates the formation of the NF-xB and inactive calmodulin. Calmodulin becomes fully active
only when calcium binds to it. Calmodulin activates NFAT 1 which in turn forms the
transcriptional complex with NF-xB. This transcription factor then activates various gene targets.
(Constructed from material provided in Dougall et al. 1999; Cisiszar et al. 2009, Zyzafoon 2009;
Zhang et al. 2011).

Osteoblast differentiation (Fig. 2) and its accompanying gene expression program rely on
the successful activation of CAMP. cAMP requires phosphorylation via a downstream
activated kinase, through the successful activation of a membrane bound receptor, the
BMPR. Furthermore, CAMP requires that the concentration of calcium ions within the
cytosol of these cells be sufficient (Barbado et al. 2009). If the Ca*" is too low within the
cytosol it prevents the activation of CAMP even when cCAMP has been phosphorylated
(Barbado et al. 2009). If cAMP is successfully activated the CREB transcription factor is
phosphorylated permitting the expression of genes and especially that of BMP-2. A loss in

BMP-2 expression prevent bone formation (Bais et al. 2009) as BMPs have long been
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shown to be involved in the induction of bone formation (Wang et al. 1988; Wang et al.

1990; Reddi 2000; Ripamonti 2006).

Results of the present study clearly reiterate this, as a decrease in calcium ion migration in
verapamil treated bioreactors reduced the level of BMP-2 expression which culminated in
reduced bone formation by induction. The expression of BMP-2 seems to be able to
maintain the differentiation of both osteoblasts and osteoclasts (Klar et al. 2013), only if
there is sufficient Ca?* within the cytosol of target cells. Hence the findings points to the
importance of Ca** not just for the formation of new bone, but for cellular differentiation

and for the successful signaling of BMP responsive pathways required for bone formation.

Voltage gated
ion channels

Verapamil

\

@)

Phosphorylates

cAMP (inactive)

Cytoplasm o) \ o
a
CAMP (active) \
CREB

[_//
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O 3t

CREB
CRE Transcription factor
——

Figure 2. The BMP-2 — cAMP — CREB pathway. cAMP pathway is activated upon BMP-2
binding to the BMP receptor (BMPR). This association phosphorylates and activates cCAMP. Only
in the presence of calcium ions does cAMP become fully active. cAMP then actives CREB which
in turn forms binds CRE promoter elements of CRE responsive genes. (Constructed from material
provided in Barbado et al. 2009; Bais et al. 2009)
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Ripamonti et al. 2010 and Klar et al. (2013) have shown the importance of calcium ions
and osteoclasts within the bone induction cascade as initiated by implantation of coral-

derived macroporous constructs.

A subsequent interesting phenomenon observed in all the studies using coral-derived
macroporous constructs was that the induction of bone formation within coral-derived
macroporous constructs occurs via the intramembraneous ossification process (Ripamonti
et al. 2010; Klar et al. 2013) instead of progressing through a cartilage anlage as is the case
for endochondral bone formation (Gilbert 2000). This trend seems to be conserved
throughout all experiments that involve biomimetic osteoinductive devices and
furthermore is not restricted to the site of implantation (Habibovic et al 2006). Why bone
formation takes the direct route of bone formation instead of the cartilaginous pathway is
still unclear. Perhaps, as Ripamonti (1991; Ripamonti 1993) suggested, it may be because
of mesenchymal condensation at the hydroxyapatite interface that prevent cartilage
formation, instead favoring direct ossification; or as the present study also showed,
especially through the extensive Collagen Type 1V expression at day 15 (Klar et al. 2013),
that the highly vascularized network that forms within the spaces of the coral-derived
devices, creates an inhibitory microenvironment that antagonizes chondrogenesis.
Whatever the reason may be, future research might be necessary to clarify this aspect as it

may enhance the inductive activity of biomimetic devices.

6.2 TGF-B3: modulation and initiation of bone formation by induction

Mammalian TGF-f isoforms have been shown to induce bone formation when combined
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with coral-derived and collagen matrices implanted in heterotopic extraskeletal sites of
non-human primates by influencing BMP related gene expression (Ripamonti et al. 1997;
Ripamonti et al. 2000; Ripamonti et al. 2008). However, a key question regarding the
induction of bone formation by the TGF-p isoforms, especially the mammalian TGF-B3, as
suggested by Ripamonti et al. (2008; 2010), was whether TGF- 3 is directly inducing
bone formation or acting as a modulator by expressing BMPs/OPs ultimately responsible

for the induction of bone formation.

The results of the present study demonstrate that the induction of BMP-2 expression in
association with the downregulation of Noggin corresponds to the induction of bone in
heterotopically implanted bioreactors pre-loaded with doses of the hTGF-3 isoform.
Therefore hTGF- B3 signaling induces bone formation by regulating Noggin and BMP
activity and hence the induction of bone formation. A simultaneous application of the
hNoggin with hTGF-3 significantly inhibited bone formation compared to the hTGF-33
pre-treated devices. The administration of hNoggin severely inhibits morphogenesis by
perturbing tissue patterning and the collagenous condensations so vital for the bone

induction process.

TGF- B3 is an essential regulator of mesenchymal fate controlling early osteoblastic cell
differentiation (ten Dijke et al. 1990; Shi et al. 2003). All three mammalian TGF-B’s are
important for the proliferation, differentiation and commitment of bone progenitor cells.
Signalling takes place through Smad 2/3 and TAK1-MMK-p38 with BMP-2, -4, -5, -6 and
-7 acting as inducers in this pathway (Matsunobu et al. 2009; Bandyopadhyay et al. 2006).

An important and unexplored observation is the apparent loss of TGF-f33 expression on day
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15 in the hNoggin treated devices which is indicative of the complex relationships of BMP

and TGF-p expression in the context of bone induction.

In contrast, BMP-2 has been shown to independently signal through type I and Il BMP and
ALK?2 receptors resulting in activation of the Smad1/5/8 pathway (Zhou et al. 2010). Both
the BMP and TGF-p signalling pathways converge to activate expression of the master
osteogenesis regulator RUNX-2 (Pretheeban et al. 2012). It is recognized that during bone
formation there is considerable cross talk between the regulatory pathways where TGF-3
interacts with the Wnt, FGF and pituitary hormone (PTH) pathway, whilst BMP interacts
with Notch, FGF and Wnt signaling pathways (Chen et al. 2012). Clearly the modulations
of the activities of the members of the TGF-f supergene family is very complex and are

controlled by a range of gene products which include Noggin (Cooper et al. 2009).

The complexities in the dynamics of bone formation are clearly illustrated in the TGF- B3
treated macroporous constructs (Klar et al. 2014). On day 15, hTGF- B3 downregulates
BMP-2 expression. Recent studies in isolated primary human osteoblasts has also shown
the impact of TGF- 3 treatment on BMP-2 and -7 with both genes showing a significant
inhibition of expression through modulation of the Smad 1/5/8 pathway (Ehnert et al.

2010; Ehnert et al. 2012).

Endogenous TGF- B3 acting upstream to BMPs appears to be an important controller of the
rate of bone formation as it is seen to greatly affect RUNX-2 and thus Osteocalcin (OC)

gene expression (Klar et al., 2014). TGF- B3 also regulates the differentiation of progenitor
mesenchymal stem cells into the osteoblastic lineage by regulating inductive and inhibitory

signals (such as Noggin) through the osteoblastic differentiation markers, RUNX2 and OC.
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Results from this study clearly show an increased percentage of bone that had formed in
both the TGF-B3 and TGF-B3/Noggin treatment groups (Klar et al. 2014) together with the

concomitant decrease in the expression of the inhibitor Noggin.

This rapid induction of the bone differentiation when the exogenously applied hTGF-f3 in
combination with the coral-derived macroporous construct, is inserted in the intramuscular
sites of Papio ursinus was shown morphologically on day 30 with extensive vascular
invasion and increased osteoblast muticellularity and accompanied by a marked increased

expression of the Collagen type IV, OC and RUNX-2 genes already by day 15.

The rapid induction of bone induction by the hTGF- B3 is further illustrated
morphologically by the induction of bone well outside the border of the implanted
bioreactors and a distinctive lack of bone formation in the central regions. It has been
hypothesized that the induction of bone in areas surrounding the device may be due to the
desorption of the morphogen from the construct with the subsequent diffusion and activity
into the extracellular microenvironment (Ripamonti et al. 1997). What follows is the rapid
recruitment of responding cells with the peripheral microenvironment, structural
organization of the matrix and possibly reprogramming of resident myoblastic and
pericytic cells into functional osteoblasts. The hTGF-f3, together with the other
mammalian TGF-p isoforms, could be a novel viable molecular signal to induce bone
formation in man. The rapid and prominent induction of bone formation has been

translated in clinical context (Ripamonti et al. 2012a; Ripamonti and Ferretti 2012).
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This research sought to clarify which molecular signals, cellular mechanisms, morphogens
and/or genes initiate and modulate the bone induction cascade to expand the current

paradigm of bone formation by auto induction in the primate Papio ursinus.

Firstly, this study was directed at establishing the key signals, initiators and modulators of
the spontaneous induction of bone formation when coral-derived macroporous constructs
are implanted heterotopically in the rectus abdominis muscle of Papio ursinus. The first
critical signal is calcium ions which are released from the implanted construct and migrate
across their relevant voltage-gated ion channels of responding cells. Without calcium ions
present in the cytoplasm of responsive cells, vital downstream signals of both the BMP and
TGF-B pathways including important regulatory transcription factors associated with bone
formation, are not properly activated. Therefore, perturbation of Ca?* ion channelling and
signalling has an impact on bone formation. Osteoclastogenesis is the cellular mechanism
and a response that requires the presence of calcium to be initiated. Osteoclastogenesis is
responsible for the progression of new bone formation by geometrically configuring the
biomimetic construct to permit osteoblasts to deposit new bone matrix. The geometric
patterning in combination with the Ca®* release induces a series of cellular events critical to
the induction of bone formation, which are angiogenesis, capillary formation and
differentiation of osteoblasts. The subsequent expression of members of the BMP family,
and the resultant gene products of BMP signalling, are secreted and embedded in the

implanted devices inducing the induction of bone formation as a secondary response.

Secondly, this study has also revealed how hTGF-3 induces the bone induction cascade in

the non-human primate Papio ursinus. Findings from this study reiterate that it is the
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BMPs/OPs, in context the BMP-2 gene activation, that in part initiate bone formation in
coral-derived macroporous constructs. However, it is hTGF-f3 that initiates bone formation
by modulating the expression of BMP-2 via Noggin and by regulating the differentiation of
progenitor mesenchymal stem cells into the osteoblastic lineage, respectively. nTGF-B3 s
also responsible for the rapid and potent induction of bone suggesting that at the highest
non-inhibitory dose, hTGF-f3 could reduce the time at which bone induction is initiated
and increase the rate of the newly formed bone. These finding demonstrate why the
mammalian hTGF-B3 isoform should be considered for future clinical applications to

regenerate bone in humans.

The combined morphological and molecular data analyses and evaluation have indicated
that hTGF-B3 significantly upregulated RUNX-2 and Osteocalcin expression on day 15
controlling the differentiation of progenitor stem cells into the osteoblastic lineage. The
induction of bone as initiated by the hTGF-f3 in the rectus abdominis muscle of Papio
ursinus is via the BMPs pathway with hTGF-f3 controlling the induction of bone formation
by regulating the expression of BMPs via Noggin expression. The presented data
unequivocally demonstrated that hTGF-f3 elicits bone induction by up-regulation of

endogenous BMP-2 and is blocked by hNoggin.

On day 15, harvested hTGF-B3 bioreactors show advancing extracellular matrix rings that
provide structural anchorage for hyper chromatic cells interpreted as differentiating
osteoblasts reprogrammed by the hTGF-B3 from invading myoblastic/pericytic

differentiated cells (Klar et al. 2014; Ripamonti et al. 2014).
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RUNX-2 and Osteocalcin are significantly upregulated in hTGF-33 treated bioreactors on
day 15 supporting the morphological observations of invading cell differentiating into the
osteoblastic phenotype with hyper cellular osteoblastic activity and extracellular matrix

secretion (Klar et al. 2014; Ripamonti et al. 2014).

The rapid induction of bone formation by the hTGF-f3 in Papio ursinus has been translated
in clinical contexts to regenerate severe mandibulo-facial defects in human patients

(Ripamonti and Ferretti 2012; Ripamonti et al. 2012; Klar et al. 2014).

The manipulation and rapid induction of a pluripotent stem cell niche harboured in primate
striated muscle engineering microenvironments super activated by hTGF-f3
reprogramming recruited differentiated pericytes into highly active secreting osteoblasts in
primate striated muscle (Ripamonti et al. 2014) with RUNX-2, Osteocalcin, TGF-£3, BMP-
2 and OP-1 expression together with angiogenesis, hyper cellular osteoblastic activity, and
osteoid synthesis are the novel molecular and morphological basis for the induction of
bone formation in clinical contexts (Ripamonti et al. 2008; Klar et al. 2014; Ripamonti et

al. 2014).
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APPENDIX B  RNA Integrity Numbers (RIN) for all samples

(Please note that samples are labelled according to animal number, days in vivo and
treatment type e.g. 001 90d Solo or 001 90d Noggin = Animal number 001, specimen

left 90 days in vivo, untreated or treated with Noggin...)
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Electropherogram Summary
Laddar 001 90d solo
Fu [Fu]
i | |
20+
1
7 104
o 1 Y - 0= "
1 1
B I I | T | N
: S S B 35 20 1000 3000 [nt]
/200 1000 4000 [nt]
Overall Results for Ladder — Overall Rasults for sample 1 : 001 90d solo
RNA Arsa: 5nd FMA Area: y 2266 u
RNA Concentrations 1,000 payd R:ﬂ”‘;::;:‘;g’;ﬁ_ igm gl
Reult Flegging Cobr: IRNA Int 'E'y ruJ -'I[Fﬂhl:l 5 {8.02.07)
Result Flagging Lebel: All Other Sam Ery ot : "
Fagging ples Resuk Flagging Colo: —
Result Hagging Label: RIN:S
Fragment table for sample 1 : 001 90d solo
Name StartSize [nt] End Size [nt] Area % of total Area
185 a2 ora 308 138
285 1,680 2426 58.0 8.1
001 50d Noggin - 001 30d Tgf-b3 n
Fu] [Ful
30 '
20+
20
104 = 10 . =
0 L Lm e et - I.\l- - . 0 ) . e . : I__
! | | | | | - ! | | ! | I o
5 00 1000 4000 [nt] 5 200 1000 4000 [mt]
Overall Results for sample 2 : 001 90d Noggin T Overall Results for sample 3 : 001 90d Tgf-b3 T
RMA Area: 195.6 RAA Arear 186.3
RMA Concentration: 3,363 pafyl RMA Concentration: 3,209 gl
1RNA Ratio [285 / 185]; 16 IRMA Ratio [28 | 183]: 16
RNA Integrity Numbsr (RIN): 5 (B.0L07) RMA Integrity Number (RIN): 87 (B.0207)
Result Fagging Color: Result Fagging Color:
Result Hagging Label: RIN:9 Result Fagging Label: RIN: &.70
Fragment table for sample 2 : 001 30d Neggin Fragment table for sample 3 : 001 90d Tgf-b3

Mame StartSize [nt] End Size [nt] Area 0% of total Area

321 164
g &I

Name StartSize [nt] End Size [nt] Area % of total Area

183 718
285 160

2rg 150
471 7
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001 90d Tgf-b3 + Noggin _ 001 50d Verap _
[FU] [FU]
25+ 7 |
20 04
159 157
- -
10+ E 104
51 i 5 ke 5 x|
0 T : I.;- e [ I s | 4 2
T | l T = T T T I | =
B W0 1000 4000 (1] B 20 1000 4000 [i]
Overall Results for sample 4 : 001 90d Tof-b3 + Noggin Overall Results for sample 5 : 001 90d Verap T
FNA Arza: 1744 RHA Area: 131
RENA Concentration: 3,002 pglul RMA Concentration: 3,670 pg/ul
IRAA Ratio [285 / 18s]: 17 IRAA Ratio [28 [ 182]: 15
RIA Integrity Number (RIN): 89 (8.0207) RAA Integrity Number (RIN): 86 (R0L07)
Result Flagaing Color: | Resuft Fagging Cobor:
Result Flagging Label: RIN: 830 Result Flagging Label: RIN: 8.60
Fragment table for sample 4 : 001 50d Tgf-b3 + Noggin Fragment table for sample 5 : 001 90d Verap
Name Start Size [nt] End Size [nt] Area b of total Area Name Start Size [nt] End Size [nt] Area b of total Area
183 743 ] 431 140 185 725 BBS 134 15T
285 1714 243 418 M1 285 1,68 2,502 510 238
001 50d Zometa N 001 60d Solo .
[FU] [FU]
15
20
10=
- -
104 = 5 / -
o ~%5 L =
LB s 1 fid i r IFpr— | A
| | | | | | - | | | | 1 | —]
15 00 1000 4000 [nt] 25 00 1000 4000 [nt]
Overall Results for sample 6 : 001 90d Zometa T Overall Results for sample 7 - 001 60d Solo o
FNA Arza: 1923 RHA Area: 1696
RNA Concentration: 3,320 pglyl RMA Concentration: 2,91 pg/ul
IRAA Ratio [285 / 18s]: 15 IRAA Ratio [28 / 182): 17
RIA Integrity Number (RIN): 88 (2.0207) RAA Integrity Nurber (RIN): 8.7 (ROL07)
Result Flagaing Color: | Resukt Flagging Colar:
Result Flagging Label: RIN: 830 Resukt Flagging Label: RIN: 8.70
Fragment table for sample 6 : 001 50d Zometa Fragment table for sample 7 : 001 60d Solo
Name Start Size [nt] End Size [nt] Area b of total Area Name Start Size [nt] End Size [nt] Area % of total Area
183 708 a4 BE 174 185 78 ] 218 128
285 1670 241 488 253 285 154 2448 4 o
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[FU]

204
154
10

0+ |
| T 1

001 60d Nogagin

25 200 1000

Overall Results for sample 8 :

RNA Areat

RNA Concentration:

rRMA Ratio [285 | 18s]:

RAA Integrity Number (RN :

Result agging Color:

Result Flagging Label:

Fragment table for sample 8 :

Name StartSize [nt] End Size [nt] Area Uk of total Area

4000 [nt]
001 60d Noggin
8.7
4,300 pg/ul
1.6
81 (B.0207)
|
RIN: 6,10
001 60d Noggin

He 128
481 108

001 60d Tgf-b3 + Noggin

B 78 985
B 160 2367
(Fu]
20
10
g [ s

| | 1
15 200 1000

Overall Results for sample 10 :

4000 [it]

001 60d Taf-b3 + Nogain

RNA Arza: 2288

RNA Concantration: 3,93 paful
rRRNA Ratio [268s | 185]: 11

RAA Ineegrity Nomber (RN 89 (B.0207)
Result Flagging Color: |
Result Flagging Label: RIN: 830

Fragment table for sample 10 :

185 i i
285 1638 3455

001 60d Tgf-b3 + Nogain
Name StartSize [nt] End Size [nt] Area b of total Area

338 43
e 09

001 60d Tgf-h3 N
[FU]+
50
40
30
0=
107 NI
1 T T T 1 -
X W00 1000 4000 [it]
Dverall Results for sample 3 001 60d Tqf-b3 T
RMA Area: 4234
RMA Concentration: 7,251 pglul
RN Rt [ 28 / 185]: 16
RMA Integrity Mumber (RIN): 86 (B.0207)
Resuft Flagging Color:
Result Flagging Label: RIN: 8.60
Fragment table for sample 9 : 001 60d Tgf-b3

Name Start Size [nt] End Size [nt] Area % of total Area

185 08 o] fin.a3 185
285 1,862 31518 1138 263
001 &0d Verap -
[Fu]
204
10 =
e TR
09 | |
| 1 I 1 | I -
15 200 1000 4000 [nt]
Overall Results for sample 11 : 001 60d Verap
RMA Area: 2361
RMA Concentration: 3,594 pgfl
IRNA Retin [ 28/ 18¢]: 18
RMA Integrity Mumber (RIN): 85 (B.0207)
Fesult Flagging Color: |
Result Flagging Label: RIN: 8.50
Fragment table for sample 11 : 001 60d Verap

Name Start Size [nt] End Size

185 780 Bz
285 1643 321

[nt] Area 9 of total Area

307 136
565 2D
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Ladder .
[Fu]
15
10+
5_ |
[| ;. _ TS
I T 1 T l —
25 200 1000 4000 (1]
Overall Results for Ladder o
RNA Arza: 59.6
RHA Concantration: 1,000 paful
Result Hagging Color:
Result Flagaing Label: All Oter Samples
001 15d Neggin .
[FU]
80 .
[EIk
40+ |
iy il
7 i} I v
! | | | | | —
5 200 1000 4000 [nt]
Overall Results for sample 2 : 001 15d Nogqin o
RNA Arza: 8794
RNA Concentration: 14,760 pa/ul
TRNA Ratio [26s | 18s]: 1.7
RAA Integrity Number (RIN: 86 (B.0207)
Result Flagging Color: |
Result Ragging Label: RIN: 8.50
Fragment table for sample 2 : 001 15d Noggin
Name Start Size [nt] End Size [nt] Area % of total Area
183 B2 112 1123 128
283 1,787 25871 187 N3

001 15d salo
[Ful |
Bk
40
20 i
Ly i i ]
| I I |
% 200 1000 4000 [it]
Overall Results for sample 1 : 001 15d solo
RMA Area 6668
RMA Concentration: 11,191 pgfl
RN Rt [ 28/ 185]: 15
RMA Integrity Mumber (RIN): § (B.0207)
Result Flagging Color: —1
Result Fagging Label: RIN:G
Fragment table for sample 1 : 001 15d solo

Name Start Size [nt] End Size [nt] Area % of total Area

185 T3 2 140 154
BT 250 183 7
001 154 Tafb3
[FU]
|L] -
ik
I : I".-'
| | | | I
5 200 1000 4000 [nt]
Overall Results for sample 3 001 15d Tgf-b3
RMA Area: 460.2
RMA Cancenfration: 7,724 pgul
ARINA Retio [28¢ | 18s]: 13
RMA Integrity Mumber (RIN): 81 (B0207)
Result Flagging Colar:
Result Fagging Label: RIN: 8.10
Fragment table for sample 3 : 001 15d Tgf-b3

Name Start Size [nt] End Size [nt] Area O of total Area

185 75 1m0
285 1724 2530

B8 145
Bod 185
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001
[Ful

20

15-

10 | |

5

09 I |

15d Tgf-b3 + Noggin

I
5 200 1000 4000 [rit]

Overall Results for sample 4 :

RNA Areat

R4 Concentration:

rRNA Ratio [285 / 18s]:

RAA Incegrity Number (RIN):

Result Hagging Color:

Result Flagging Label:

Fragment table for sample 4 :

001 15d Tqf-b3 + Nogqin
1838
5,520 pgfyl
14
65 (B02.07)

]

RIN: 6.50
001 15d Tagf-b3 + Neggin

Name Start Size [nt] End Size [nt] Area % of total Area
185 40 aar 43 74
285 1,731 250 M0 103
001 15d Zometa .
[Fu]
100+ ,
50 =
0 f L
| | | | | ! -
5 200 1000 4000 Int]
Overall Results for sample 6 : 001 15d Zometa o
BINA Area: 1,050.6
RNA Concentration: 17,633 po/ul
rRNA Ratio [28s / 18s]: 1.7
RNA Inegrity Number (RIN: 8 (B0207)
Result Flagging Colo: |
Result Flagging Label: RIN:3
Fragment table for sample 6 : 001 15d Zometa
Name StartSize [nt] End Size [nt] Area U of total Area
185 [ 1,000 1210 15
B3 1.6ad 2485 g7 198

001 15d Verap

[Fu]
100
50} B
n.__\; .
ly I i
I [ | | I -
5 200 10040 4000 [nt]
Overall Results for sample 5 : 001 15d Verap o
RNA e 1553
RNA Concentration: 25,600 pg/ul
RN Ratip [28¢ / 183]: 16
RMA Integrity Mumber (RIN): 7.3 (B.02.07)
Result Flagaing Color:
Result Flagging Label: RIN: 7.30
Fragment table for sample 5 : 001 15d Verap

Name Start Size [nt] End Size

185 BDE 1,000
285 1727 2408

[nt] Area Uk of total Area

135 8e
2181 43

001 Muscle Controd 1

[Fu]

4+

10

! | | |
25 200 1000

Overall Results for sample 7 :

4000 [it]

001 Muscle Control 1

RMA Area 6160

RMA Concentration: 10,339 pg/ul

IRNA Ratio [28s | 185]: 17

RMA Integrity Mumber (RIN): 7.8 (B.O207)

Result Flagging Color: 1

Result Flagging Label: RIN: 7.60

Fragment table for sample 7 : 001 Muscle Control 1

Name Start Size [nt] End Size

185 B 1016
285 174 244

[nt] Area U of total Area

f8.0 110
1160 188
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001 Muscle Control 2 -
[FU14
60
404 3
20+ =
i ~
0 3
I T 1 T I -
25 200 1000 4000 [nt]
Overall Results for sample 8 : 001 Muscle Control 2
RN Area: 618
RMA Concentration: 11,410 pa/ul
rRNA Ratio [28s f 185]: 17
RIA Integrity Nombr (RIN): 88 (B.0207)
Result Flagaing Cokr: |
Result Flagging Label: RIN: £.80
Fragment table for sample 8 : 001 Muscle Control 2
Name Start Size [nt] End Size [nt] Area % of total Area
185 835 1,000 825 121
05 1439 3974 o8 3123
002 30d Noggin -
[Fu]
40
204 |
04 I i
| | | | | | —
5 00 1000 4000 [nt]
Overall Results for sample 10 : 002 90d Noggin T
RN Area: %2
RMA Concentration: 5,475 palul
rRNA Ratio [28s f 185]: 19
RIA Incegrity Number (RIN): 89 (B.0L07)
Result Flagaing Cokr:
Result Flagging Label: RIN: £.90
Fragment table for sample 10 : 002 90d Nogqin

Name Start Size [nt] End Size [nt] Area % of total Area

' M 81
285 1,650 27288

45 138
856 263

002 30d solo
[Ful
0= !
404
20+ J
[T R g P T : I:{.
I T T I I
25 200 1000 4000 [nt]
Overall Results for sample 9 : 002 90d solo
RMA Areat 6249
RN Concentration: 10,489 pg/ul
IRNA Retio [285 / 18s: 15
RINA Integrity Number (RIN): 83 (B.0207)
Result Flagging Colar:
Result Flagaing Label: RIN: 8.30
Fragment table for sample 3 : 002 904 solo
Name Start Size [nt] End Size [nt] Area % of total Area
185 7% 281 BE.g 129
285 1503 2388 116 N4
002 90d Tgf-b3
[Fu] |
150
100
50
0 : | i
| | | I |
25 200 1000 4000 [nt]
Overall Results for sample 11 : 002 90d Taf-b3
RMA Areat 10174
RINA Concentration: 17,076 pgful
IRNA Retio [285 / 18s: 15
RINA Integrity Number (RIN): 3 (B02.07)
Result Flagging Colar: |
Result Flagaing Label: RIN:9
Fragment table for sample 11 : 002 90d Tqf-b3
Name Start Size [nt] End Size [nt] Area % of total Area
185 T2 a4 1811 178
285 1,858 2280 M3y i
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Ladder
[Fu]
15-] ,
10 ,
5 -
N o
I L T -
25 00 1000 4000 [n1]
Overall Results for Ladder
RNA Area: 1167
RMA Concentration: 1,000 pa/ul
Result Fagging Colr: |
Result Flagging Label: All Other Samples
002 90d Tgf-b3 + Noggin
[Fu]
40—
10
09 - I =

|
50200 1000

Overall Results for sample

RHA Arza:

FENA Concentration:

TRNA Ratio [285 / 185]:

A Incegrity Number (RIN:
Result Flagging Color:

Result Flagging Label:

Fragment table for sample 2 :

1
4000 [it]

2 002 90d Tqf-b3 + Noggin

381

2,811 pglyl
L5

88 (B0207)

1

RIN: 880
002 90d Taf-b3 + Noggin

Name Start Size [nt] End Size [nt] Area Uk of total Area

185 1548 2080 80 17
85 4 44 Mo 258

002 90d Tgfb3 -
[Fu1
30+
204 [
10 =
Ly 1 |": )
T T T 1 | =
25 200 1000 4000 [nt]
Dverall Results for sample 1 : 002 90d Tof-b3 o
RMA Area 3
RMA Concentration: 2,522 pghyl
IRNA Ratio [28¢ | 18] 14
RMA Integrity Number (RIN): 8.9 (B.0207)
Result Flagging Color: |
Result Flagging Label: RIN: 8.50
Fragment table for sample 1 : 002 90d Tqf-b3
Name StartSize [nt] End Size [nt] Area % of total Area
185 1443 1,885 480 168
285 345 4,453 fea 233
002 %0d Verap _
[FU]+
20+
-
10 -
"-,.:_ .
07 I I
I [ | ! | -
%200 1000 4000 [it]
Overall Results for sample 3 : 002 90d Verap o
RMA Areat M55
RMA Concentration: 2,103 pgiyl
IRNA Ratio [28¢ / 18] 21
RMA Integrity Mumber (RIN): 5.1 (B.02.07)
Result Fagging Color:
Result Flagaing Label: RIN: 9.10
Fragment table for sample 3 : 002 90d Verap

Name Start Size [nt] End Size [nt] Area b of total Area

185 1441
285 34D

1875
5,606

Mua 14
13z 28
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002 30d Zometa
[Fu]
304
ik
104
Ly 1 | v
T 1T T T |
%200 1000 4000 [it]
Overall Results for sample 4 : 002 90d Zometa
FNA Arza: 1224
R4 Concentration: 1,906 pa/ul
rRNA Ratio [28s f 18s]: 15
RHA Incegrity Nombe (RIN): 86 (BO207)
Result Flagging Colo 1
Result Flagging Label: RIN: 8,60

Fragment table for sample 4 :

Name Start Size [nt] End Size [nt] Area Oh of total Area

002 90d Zometa

183 1.5 108 \s 173
25 31473 4512 558 &4
002 50d Noggin
[Fu]
137
10
Moo -JH:
B
- G
L I
| L | | |
25200 1000 4000 [nt]
Overall Results for sample 6 : 002 60d Noggin
FNA Arza: 1644
RNA Concentration: 2,265 pa/ul
rRNA Ratio [28s / 18s]: 1.7
R Incegrity Numbr (RIN): 7.1 ([B0207)
Result Hagging Color: /1
Result Flagging Label: RIN: 7.10
Fragment table for sample & : 002 60d Noggin

Name Start Size [nt] End Size [nt] Area % of total Area

185 1452 2013
85 341 4055

22 84
W/T O 4d

002 60d solo _
[Fu]
”J -
i
20 .
10 s
0= 7 v
T L | -
25 200 1000 4000 (K]
Overall Results for sample 5 : 002 60d solo o
FINA Area: 280.7
RMA Concentration: 2,405 pg/ul
IRNA Ratio [28 / 18s]: 16
RMA Integrity Number (RIN): 89 (B.0207)
Resuft Flagging Color 1
Result Flagging Label: RIN: 830
Fragment table for sample 5 : 002 60d solo

Name Start Size [nt] End Size [nt] Area %0 of total Area

185 1462 1,880 458 182
285 3140 4481 721 A7
002 60d Tgf-b3 N
[Fu1+
20
101
0 — i
| o | | =
OO0 1000 4000 [nt]
Overall Results for sample 7 : 002 60d Tqf-b3
FINA Area: 1234
RMA Concentration: 1,914 pg/ul
IRNA Ratio [28 / 18s]: 16
RMA Integrity Number (RIN): 8.2 (B0207)
Result Flagging Color:
Result Flagging Label: RIN: .20
Fragment table for sample 7 : 002 60d Tgf-b3

Name Start Size [nt] End Size [nt] Area 9 of total Area

185 1541 2024
25 3508 4488

22 m
477 4
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002 60d Tgf-b3 + Noggin

[FU)
30
-
30+
204
104

0=

25 200 1000

Overall Results for sample 8 :

RNA Area:

RHA Concentration:

rRNA Ratio [28s [ 18s):

RAA Inezgrity Mumber (RIN):

Result Hagging Color:

Result Aagging Label:

Fragment table for sample & :

N
|

4000 [nt]

002 60d Taf-b3 + Noggin

3683

3,156 pg/yl
1.4

83 (B.0207)

I

RIN: 830
002 60d Tgf-b3 + Noggin

Name StartSize [nt] End Size [nt] Area % of total Area

185 1,466 1,888 23 168
B3 1488 443 a0.1 M3
002 60d Zomata
[Ful+
30 '
20
10+
0 o
1 [ I —
25200 1000 4000 [nt]

Overall Results for sample 10

002 60d Zometa

RNA Az 2555

RNA Concentration: 2,189 pa/l

rRRNA Ratio [28s [ 185]: 14

RIA Integrity Mamber (RIN: 89 (B0207)

Result Flagaing Color: |

Result Hagging Label: RIM: B30

Fragment table for sample 10 : 002 60d Zometa

Name Start Size [nt] End Size [nt] Area % of total Area

185 147 1,88
B3 am 443

483 181
683 268

002 80d Verap -
[FU]l4
0 ,
304
20 | |
104 .
A
0= | v
I I [ =
25 200 1000 4000 [int]
Overall Results for sample 9 : 002 60d Verap o
RMA Areat 359
RMA, Concentration: 2,792 pgfl
IRNA Ratio [255 / 185]: 14
RMNA Integrity Mumber (RIN): 84 (B.0007)
Result Fagging Color: |
Result Flagging Label: RIN: 8.40
Fragment table for sample 9 : 002 60d Verap

Name StartSize [nt] End Size [nt] Area % of total Area

185 1482 1,881 5 158
285 341 4430 738 228
002 15d solo _
[Fu]
0
i
104
I : I\'
! L | | | o
%00 1000 4000 [it]
Overall Results for sample 11 : 002 15d solo o
RAA Area: 265.0
RMA Concentration: 2,305 pg/ul
IRNA Ratio [25s / 183]; 15
RMNA Integrity Mumber (RIN): 7.9 (B.0207)
Result Flagging Colar: |
Result Fagging Label: RIN: 7.90
Fragment table for sample 11 : 002 15d solo

Name StartSize [nt] End Size [nt] Area b of total Area

185 1482 1081
85 345 4,383

nn 1
489 182
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Ladder
[Fu]
10+ |
5_
iy -
T L T
15 200 1000 4000 [n]
Overall Results for Ladder
FNA Area: it
RNA Concentration: 1,000 pa/ul
Result Hagging Color:
Result Flagging Label: All Other Samples
002 15d Tagf-b3
[Fu]
20
15+
10+
'.Tl_ / ;"\-\.__
0 _ ] i
| I | | |
0200 1000 4000 [nt]
Overall Results for sample 2 : 002 15d Tof-b3
FENA Area: 260.1
RNA Concentration: 2,958 pa/yl
TRHA Ratio [285 / 18s): 13
RIA Ineagrity Mumbsr (RIN): 72 (B0207)
Result Flagging Color 1
Result Flagging Label: RIN: 7.20
Fragment table for sample 2 : 002 15d Tof-b3

Name Start Size [nt] End Size [nt] Area % of total Area

185 1526 2048
85 A 463

38 103
¥4 128

002 15d Noggin

[FU]
30
204
-
10 -
'\-\.__\_l.:“
0 ) T
I T I 1
15 200 1000 4000 [nt]
Dverall Results for sample 1 : 002 15d Noqgin o
RMA Area: J46
RMA Concentration: 3,625 palul
IRNA Ratio [28¢ | 18 15
RMA Integrity Number (RIN): 7.9 (B0L07)
Result Flagging Color:
Result Flagging Label RIN: 7.50
Fragment table for sample 1 : 002 15d Noggin

Name Start Size [nt] End Size [nt] Area %0 of total Area

185 1488 2,066
2835 35m 5.7

EI .
fB4 186

002 15d Tgf-b3 + Nogain

[Ful

40

20

Overall Results for sample 3

RMA Area:

RMA Concentration:

1RMA Ratio [28s [ 18s]:

RMA Integrity Number (RIN):

Result Flagging Color:

Result Flagging Label

Fragment table for sample 3 :

4000 [it]

002 15d Taf-b3 + Nogain
5828
6717 pglul
14
77 (B.0207)

I

RIN: 7.70
002 15d Tgf-b3 + Nogqin

Name Start Size [nt] End Size [nt] Area %0 of total Area

185 1480 2B
285 35S 4843

Ged 118
BT 164
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002 15d Verap

10
54 WANRY
LS L |‘\BC ]
T T 1T 1 I
B0 W0d 4000 [nt]
Overall Results for sample 4 : 002 15d Vera
RNA Area: 1596
RNA Concentration: 2,992 pgful
rRNA Ratio [28s / 18s]: 14
RRNA Intagrity Number (RIN): 73 (BO2.07)
Result lagging Colar: | I
Result Flagging Label: RIN: 7.30
Fragment table for sample 4 : 002 15d Verap

Name Start Size [nt] End Size [nt] Area % of total Area

183 1,602 2062 05 118
285 A5 5237 435 16.7
002 Muscle Control 1

[Fu]

4

104

0 '- I il
I ol | | 1
5000 1000 4000 [nt]

Overall Results for sample 6 :

RN Area:

A Concentration:

1RNA Ratio [285 / 185

RNA Inegrity Nomber (RIN];
Result Flagging Color:
Result lagging Label:

Fragment table for sample & :
Name Start Size [nt] End Size [nt] Area % of total Area

183 1,687
25 2003

2803

3,238 pafyl
13

85 (B0207)

]

RIN: 8,50

2047 238 103
51 3 0

002 Muscle Control 1

002 Muscle Control 1

002 15d Zometa -
[Fu]
B0
40 B
20 ok ¥
| "
s
04 1 i
T T 1T T I e
15 200 1000 4000 [nt]
Overall Results for sample 5 : 002 15d Zometa T
RMA Area: M2
RMA Concentration: 8,910 pgful
RN Ratio [285 / 18s: 17
RMA Integrity Kumber (RIN): § (B0207)
Result Flagging Colar: |
Result Flagging Label: RIN:E
Fragment table for sample 5 : 002 15d Zometa

Name Start Size [nt] End Size [nt] Area U of total Area

185 1523 2110 BE.3 125
285 3,808 5,501 1628 N0
002 Muscle Control 2 -
[Fu |
20
-
10+ =
o SR AL
| Il | | | —
%200 1000 4000 [it]
Overall Results for sample 7 : 002 Muscle Control 2
RMA Area 289.6
RMA, Concentration: 3,338 pglyl
RN Ratio [285 / 18s: 14
RMA Integrity Number (RIN): 9 (BOL07)
Fesult Fagging Calor: |
Result Flagging Label: RIN:S
Fragment table for sample 7 : 002 Muscle Control 2

Name Start Size [nt]

185 1743
285 2963

End Size [nt] Area % of total Area

2100 303 104
5,805 15 37
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799 90d solo

[Fu]
20+
15
10+

5 b

0 3

I |

| T 1T 1 |

15 200 100 4000 [i]

Overall Results for sample & : 799 90d solo

RNA Areat 1646

RNA Concantration: 1,897 pglul
rRNA Ratio [26s [ 185): 12

RAA Integrity Number (RIN]: 94 (B.0L07)
Result Flagaing Cokor: |
Result Flagging Label: RIN: 9.40

Fragment table for sample 8 : 799 904 solo
Name StartSize [nt] End Size [nt] Area % of total Area

185 1,708 2005 21 171
235 3D 40m i T
793 50d Tgfb3
[Fu]
204
1549
10
5_
0= ‘f" -
| L
| | | | |
5 200 1000 4000 (it]

Overall Results for sample 10 : 799 90d Tgf-b3

RNA Areat 1329

RNA Concantration: 1,532 pglul
rRNA Ratio [26s [ 185): 1.4

RAA Integrity Number (RIN]: 34 (B.0L07)
Result Flagaing Cokor: |
Result Flagging Label: RIN: 9.10

Fragment table for sample 10 : 799 90d Tof-b3
Name StartSize [nt] End Size [nt] Area % of total Area

185 1428 1,881 s A7
BS 3475 5130 w3 Bi

759 90d Neggin .
[Fu]
15+
104
a7 =
| L | ]
% 20 100 4000 [i]
Dverall Results for sample 9 : 799 90d Noggin o
RNA Area 1044
RMNA Concentration: 1,203 pgiul
RN Rt [28 | 1853 17
RMNA Integrity Number (RIN): 9.3 (B.0007)
Resukt Fagaing Color:
Result Flagging Label: RIN: 9.30

Fragment table for sample 9 : 799 90d Noqagin
Name Start Size [nt] End Size [nt] Area % of total Area

185 1AM 1,083 s 187
285 3502 5,265 28 34

799 90d Taf-b3 + Noggin

[Fu]
30+
20+
104
|]_ T —-—'-I I.r\.'
| | | | | -
500 1000 4000 (]
Dverall Results for sample 11 : 799 90d Tqf-b3 + Noggin
RAA Areat 2206
RMNA Concentration: 2,543 pgil
RN Rt [28 | 1853 17
RMNA Integrity Number (RIN): 96 (B.0L07)
Resukt Fagaing Color:
Result Flagging Label: RIN: 9.60

Fragment table for sample 11 : 799 90d Taf-b3 + Noggin
Name Start Size [nt] End Size [nt] Area % of total Area

185 1443 1,088 415 188
285 34T 4,520 1 a2
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Ladder
[Ful4
154 '
10+ |
5
0 =
T T T 7 T
2% 00 1000 4000 [i]
Overall Results for Ladder
FRNA, Ara: 1245
RMA Concantration; 1,000 pa/ul
Result Flagging Color:
Result Flagging Label: All Other Samples
799 &0d salo
[FU]
il
|L| | |
pliky
04 I i
T T T 1 I
25200 1000 4000 [nt]
Overall Results for sample 2 : 799 60d solo
FRNA, Area: 33
RMA Concentration; 2,501 paful
TRNA Ratio [285 / 185 17
RAA Integrity Number (RIN): 31 (B.0207)
Result Flagging Color: |
Result Hagging Label: RIN: 9.10
Fragment table for sample 2 : 759 60d solo

Name Start Size [nt] End Size [nt] Area O of total Area

B3 1608 2010
B3 34M 43714

584 1Rd
857 4

799 90d Zometa B
[FU)
30
204
10+
0= ] T
T T T T s
W0 1000 4000 [nt]
Overall Results for sample 1 : 799 90d Zometa o
RNA Areat 1788
RNA Cancentration: 1431 pglyl
IRNA Retin 265/ 18] 15
RNA Integrity Number (RIN): 9.2 (B.0207)
Result Fagging Color:
Result Fagging Label: RIN: 9.20
Fragment table for sample 1 : 7939 90d Zometa

Name Start Size [nt] End Size [nt] Area % of total Area

185 1482 1,905 ®|1 N2
285 348 4430 f2& 283
799 60d Noggin -
[Fu]+
0= |
40+ =
10+
. o/ S
09 I |
L L I -
%00 1000 4000 [it]
Overall Results for sample 3 793 60d Neggin
RNA Areat 3515
RNA Concentrations 2823 pghl
ARMA Ratio [285 | 18] 16
RNA Integrity Number (RIN): 9.2 (B.0207)
Result Flagging Colar:
Resuft Faging Label: RIN: .20

Fragment table for sample 3 : 793 60d Noggin
Name Start Size [nt] End Size [nt] Area U of total Area

185 1453 1,888 fga 1848
03 348 4313 M2 28
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799 60d Tgb3
[FU1+
B0
60 ,
|U -
20 o
i
I T 1T 1 |
B0 000 4000 (i)
Overall Results for sample 4 : 799 60d Tof-b3
RHA Arza: 3303
RNA Concentration: 3,125 pglul
rRNA Ratio [285 / 18s]: 17
RNA Ingrty Number (RIN): 93 (B0207)
Result Hagging Coler: |
Result Flagging Label: RIN: 9.30
Fragment table for sample 4 : 799 60d Taf-b3
Name Start Size [nt] End Size [nt] Area
183 1,584 1878 744 121
285 341 4,288 1268 35
799 &0d Zometa
[Fu]
(il
40+ '
20+
0= [ —— : I."J" ——
! o | ! |
25 200 1000 4000 [nt]
Overall Results for sample & : 799 60d Zometa
RN Area: 320
R4 Concentration: 2,498 pgul
rRRNA Ratio [28 | 185]: 1.7
RAA Incegrity Mumber (RIN): 33 (B.0207)
Result Flagging Color: ]
Result Flagging Lzbel: RIH: 9.30
Fragment table for sample 6 : 799 60d Zometa
Mame Start Size [nt] End Size [nt] Area
183 1,803 2,002 a2 180
B3 3430 433 1007 323

% of total Area

% of total Area

799 60d Tgf-b3 + Noggin

[Fu]+
50
40
104
204
10

Kl

T T T
25 200 1000

Overall Results for sample 5 :

RMA Arez:

RMA Concentration:

1RMA Ratio [28s / 18s];

RMA Integrity Number (RIN):

Result Fagging Color:

Result Fagging Label:

Fragment table for sample 5 :

4000 [1t]

799 60d Tqf-b3 + Noggin
3187
2,560 pg/ul
14
87 (B0207)

RIN: 8.70
799 60d Tgf-b3 + Noggin

Name Start Size [nt] End Size [nt] Area 9 of total Area

185 146 25 I T
285 3480 4336 B2 254
7499 15d =olo -
[Fu]
60
il Ay
40 -
21
0 ) | |-P’i
| Il | | -
25200 10040 4000 [nt]

Overall Results for sample 7 :

RMA Area

RMA Concentration:

1RMA Ratio [28s [ 185]:

RMA Integrity Number (RIN):

Resuft Flagging Color:

Resuft Flagging Label:

Fragment table for sample 7 :

799 15d solo
3535
2,830 pgfyl
0
9.2 (B0207)

RIN: 5.20
799 15d solo

Name Start Size [nt] End Size [nt] Area 9% of total Area

185 1580 240
283 3510 4315

503 168
1166 330
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Ladder
[Fu]
15
10+ |
5 -
s -
I L I
35000 1000 4000 [i]
Overall Results for Ladder
RHA Area: 1032
RNA Concantration: 1,000 pa/yl
Resutt Flagging Coker:
Result Alagging Label: All Otner Samples
811 90d salo
[Fu]
ki
204
104
0 1 i
| Il | | |
50200 1000 4000 [nt]
Overall Results for sample 2 : 811 90d solo
FRMA Area: 1766
RNA Concantration: 1,712 pglyl
1RRNA Ratio [28s | 18s]: 13
RAA Incegrity Number (RIN: 35 (B0207)
Result Aagging Cokor: 1
Result Flagging Label: RIN: 950
Fragment table for sample 2 : 811 90d solo

Name Start Size [nt] End Size [nt] Area % of total Area

185 183 203
85 4m 445

4 155
gag 32

799 Muscle Contrel 1

[Fu]
f= |
+_
=
) e .
T T T 1 I =
I 00 1000 4000 [in]
Overall Results for sample 1 : 798 Muscle Control 1
RMA Az 176
RMA Cancentration: 170 pg/ul
IRNA Ratio [28s | 18¢]: 0.0
RMA Integrity Number (RIN): 1 (BO207)
Result Flagging Cobor: |
Result Flagaing Label RIN:1
811 90d Noggin _
[Fu]
30
20 -
10
09 s ] v
! | | | | ok
25200 1000 4000 [nt]
Overall Results for sample 3 : 811 90d Noggin
RMA Az 266.7
RMA Concentration: 2,586 pofl
IRNA Ratio [28¢ | 18s]: 17
RMA Integrity Number (RIN): 85 (B.0L07)
Resul Fagging Color: |
Result Flagaing Label RIN: 8.50
Fragment table for sample 3 : 811 90d Noggin

Name Start Size [nt] End Size [nt] Area U of total Area

185 14 1973
85 aam 4317

}/O0 135
B4 20
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811 90d Tofb3
[Fu]
80
il |
40—
0=
il
0= i i
T T T T l
%200 1000 1000 [nt]
Overall Results for sample 4 : 811 90d Tgf-b3
RNA Area 5483
RMA Concantration: 5,316 pg/yl
rRNA Ratio [265 / 18s]: 1.7
RUA Intiegrity Number (RIN]: 84 (R.0207)
Result Flagging Color: |
Result Flagging Label: RIN: 6.40
Fragment table for sample 4 : 811 90d Tof-b3
Name Start Size [nt] End Size [nt] Area
183 1,508 1872 .0 138
B3 337 4,208 1328 M2
211 90d Verap
[FU]
0=
0=
404
20 ;
0 ] l ““I%
! LI | | |
25 200 1000 4000 [nt]
Overall Results for sample & : 811 90d Verap
RNA Area: 508.0
RMA Concantration: 4,934 palyl
rRNA Ratio [285/ 18s]: 14
RNA Incagrity Mumber (RIN: § (B.0207)
Result Flagging Cokor:
Result Flagaing Label: RIN:3
Fragment table for sample 6 : 811 90d Verap
Name Start Size [nt] End Size [nt] Area
183 1535 1,847 TaE 158
285 302 4226 1143 25

U of total Area

¥ of total Area

811 90d Tgf-b3 + Noggin

[Fu]
0=

40

24

25 200 1000

Overall Results for sample 5 :

RINA Areat

RINA Concentration:

1RMA Ratio [28s / 185]:

RNA Integrity Number (RIN):
Result Flagging Color:

Result Flagging Label:

Fragment table for sample 5 :

4000 [it]

811 90d Tqf-b3 + Noggin
%33
3,522 pglul
19
89 (B.0207)

1

RIN: .50
811 90d Tgf-b3 + Noggin

Name StartSize [nt] End Size [nt] Area % of total Area

185 1,508 207 528 148
285 3407 4368 7 283
811 90d Zometa -
[FU]
60 '
|L'| -
20+ -
D_ ; I. S—
| | | I -
25 200 1000 4000 Int]
Overall Results for sample 7 : 811 90d Zometa T
RINA Area: 3560
RNA Concentration: 3,839 pgiul
IRNA Ratic [28¢ / 182): 18
RNA Integrity Number (RIN): 8.7 (p.0207)
Result Flagging Color: |
Result Flagging Label: RIN: 8.70
Fragment table for sample 7 : 811 90d Zometa

Name Start Size [nt] End Size [nt] Area % of total Area

185 1474 1,067
25 336 4217

f58 140
08 285
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811 60d solo
[Ful4
ik
40
20+
0= | i
[ T 1T 1 I
35200 1000 4000 [i1]
Overall Results for sample 8 : 811 60d solo
PR Area: 478
RNA Concantration; 4,147 pafl
TRNA Ratio [285 [ 185 10
A Integrity Numbr (RIN: 83 (B.0207)
Resut Flagging Color: |
Result Flagging Label: RIN: 8.0
Fragment table for sample 8 : 811 60d solo
Name Start Size [nt] End Size [nt] Area
183 1548 1870 e 140
25 3314 4.2 188 TR
811 60d Tgf-b3
[FUl
0=
04
20
10 I
0 | I.‘.
N N R T
5 M0 1000 4000 [nt]

Overall Results for sample 10
RRNA Areat

RNA Concentration:

rRNA Ratio [285 [ 185

RAA Incegrity Numbr {RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 10

Name Start Size [nt] End Size [nt] Area O of total Area

185 1435 159
B 32 4 083

: 811 60d Tgf-b3

EI7A |
3,6% pa/l
1.5
76 (B.0207)
1]
RIN: 7.60
: 811 60d Tgf-b3
45 121
g0 175

¥ of total Area

811 60d Noggin
[FU]
501
40
|
30+
20
104 _ Al
e | i
T T T 1 I
5 200 1000 4000 [i]
Overall Results for sample 3 : 811 &0d Noggin
RINA Area: 2833
RNA Concentration: 2,746 pglul
ARIA Ratio [ [ 18] 16
RNA Integrity Number (RIN): 8.7 (B0207)
Result Flagging Color:
Result Flagaing Label: RIN: .70
Fragment table for sample 9 : 811 60d Noggin

Name Start Size [nt] End Size [nt] Area b of total Area

1B 143 1,885
A5 3 4117

470 168
e i

811 &0d Tgf-b3 + Noggin

[Fu]
40+
10
L' N
04 I 1
LN N I T
15 W0 1000 4000 [nt]
Overall Results for sample 11 811 60d Tgf-b3 + Noggin
FINA Area 3451
RMA Concentration: 3,384 pglul
TRMA Ratio [28s | 18s]: 16
RNA Integrity Number (RIN): 8.3 (B0207)
Result Fagging Color: |
Result Flagging Label: RIN: £.30
Fragment table for sample 11 : 811 60d Tgf-b3 + Noggin

Name Start Size [nt] End Size [nt] Area % of total Area

185 1,515 1,904
85 1M 4,084

505 145
g2 A7
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Ladder
[Fu]
10
5
0 i e i
T T T T
25 00 1000 4000 [n]
Overall Results for Ladder
RN Area: 815
R4 Concantration: 1,000 pg/ul
Result Flagging Color:
Resuft Flagging Label: All Other Samples
811 60d Zometa
[Ful+
20+
10
il
" 1 M
| [ | |
15 0W0 1000 4000 [nt]
Overall Results for sample 2 : 811 60d Zometa
RNA Area: 197.2
R4 Concantration: 3,558 pa/ul
rRMA Ratio [285 / 185]: 15
R Incegrity Number (RIN): 75 (B207)
Result Flagging Color: |
Result Flagging Label: RIM: 7.50
Fragment table for sample 2 : 811 60d Zometa

Name Start Size [nt] End Size [nt] Area b of total Area

185 1570 2074
283 3587 5185

505 17D

211 £0d Verap

[Fu1
10+
104
b . .
1 1
T 177 T
35 00 1000 4000 [nf]
Overall Results for sample 1 : 811 60d Verap
RNA Area: 2509
RNA Concentration: 3,004 pglul
IRNA Ratio [28: / 18] 14
RMA Integrity Number (RIN]: 84 (B.0207)
Result Flagaing Color: |
Result Flagging Label: RIN: 8.40
Fragment table for sample 1 : 811 60d Verap

Name Start Size [nt] End Size [nt] Area % of total Area

185 1,467 2003 LT, 3
285 34mn 4432 By A0
811 15d solo
[Fu]
10
5 %
e & =
I
! I | |
25 W0 1000 4000 [nt]
Overall Results for sample 3 : 811 15d solo
RNA Area: 2441
RNA Concentration: 2,922 pglul
IRNA Ratio [28: / 18] 07
RMA Integrity Number (RIN]: 62 (B.0207)
Result Flagaing Color: |
Result Flagging Label: RIN: 6.20
Fragment table for sample 3 : 811 15d solo

Name Start Size [nt] End Size [nt] Area % of total Area

185 1455 2558
25 1400 4241

231 04
153 63
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811 15d Noggin

[Fu)
50
40
10+
204
10 ; W N

o=+

| |“‘I
T T 1T T [ =
25 200 1000 4000 (K]

Overall Results for sample 4 : 811 15d Noggin

RNA Area: 564.5

R4 Concentration: 6,757 pa/ul
rRRNA Ratio [285 / 183]: i

RAA Invegrity Number (RIN: 76 (B.0207)
Result Flagging Calor: |
Resuft Flagging Label: RIM: 7.60

Fragment table for sample 4 : 811 15d Noggin
Name Start Size [nt] End Size [nt] Area b of total Area

185 1610 205 482 85
8BS  34¥ 4481 852 168

811 15d Tgf-b3 + Noggin
[Fu)
104

wn
1

s
'fem

0=t

LI
15200

| |
000 4000 [nt]

Overall Results for sample 6 : 811 15d Tqf-b3 + Noggin

RNA Area: 2.1

R4 Concentration: 3,617 palil
rRRNA Ratio [285 / 18s): 11

RAA Integrity Number (RIN]: 35 (B.0207)
Result Flagging Calor: |
Resuft Flagging Label: RIM: 350

Fragment table for sample & : 811 15d Tof-b3 + Noggin
Name Start Size [nt] End Size [nt] Area b of total Area

185 1488 1,800 g4 18
B/ 3w 4147 1/ ]

811 154 Tgfb3 N
[Ful
10+ |
\
o .\, .
2 ' \ |
-
| i =
] ]
I | | I N
W0 W00 4000 [it]
Overall Results for sample 5 ; 811 15d Tqf-b3 T
RMNA Area: 3504
RMA Concentration: 4,19 pg/ul
IRNA Ratio [20: | 18] 12
RNA Integrity Number (RIN): 42 (B.OLIT)
Result Flagaing Color:
Result Flagging Labe!: RIN: 4.20

Fragment table for sample 5 : 811 15d Tqf-b3
Name Start Size [nt] End Size [nt] Area % of total Area

185 1532 1955 128 38
85 342 4235 183 47

211 15d Verap

[Fu]
30+
10—
10 =
I:I_ -
|
T T T 1 1
15200 1000 4000 [nt]
Dverall Results for sample 7 811 15d Verap o
RNA Area: 123
RMA Concentration: 3,745 pglul
IRNA Ratio [28s | 18s; 0.0
RNA Integrity Number (RIN): 5.2 (B.0207)
Result Flagaing Color:
Result Flagging Labe!: RIN: 5.20

Fragment table for sample 7 : 811 15d Verap
Name Start Size [nt] End Size [nt] Area % of total Area

185 1413 1830 460 150
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811 15d Zometa
[FU]4
104
5
\
5 SN
s B
! I
l T T 1 T
I 00 1000 4000 [i]
Overall Results for sample 8 : 811 15d Zometa
RRNA Areat 3605
RMA Concantration: 4,317 palul
rRHA Ratio [285 / 185): 37
RA Integrty Numbr (RIN: 33 (B0207)
Result Flagging Color:
Result Flagging Label: RIN: 3.30
Fragment table for sample 8 : 811 15d Zometa

Name Start Size [nt] End Size [nt] Area Uk of total Area

185 1627 1,805 58 18
285 3,308 474 155 41
811 Muscle Control 2
[Fu]
04
ik
10| .
| “H-,:f_: .
™ .
| L | |
% 200 1000 4000 (it]

Overall Results for sample 10 :

811 Muscle Control 2

FHA Arear 134

RMA Concentration: 3,344 pgll

TRNA Ratio [285 / 185]: 10

RIA Integrity Number (RIN): 79 (B.02.07)

Result Flagging Color: |

Result Flagging Label: RIN: 7.90

Fragment table for sample 10 : 811 Muscle Control 2

Name Start Size [nt] End Size [nt] Area Uk of total Area

185 1602 181
85 3160 4.5

B2 07
o N8

811 Muscle Cantrol 1

[FU)
B0
40+
20+ =
0= : | N
T T T T 1 =
I M0 100 4000 [nt]
Overall Results for sample 9 811 Muscle Contral 1
RMA Areat 657.2
RMA Concentration: 7,858 pglul
ARMA Ratio 265 / 185] 25
RMA Integrity Mumber (RIN): 84 (B.0207)
Result Flagging Calor:
Result Flagging Labe!: RIN: 8.40
Fragment table for sample 9 : 811 Muscle Control 1

Name Start Size [nt] End Size [nt] Area  O% of total Area

185 1818 1,883 fR.3 103
285 2,880 445 1766 268
805 90d solo _
[Fu)
40
204 =
g
" L
| L ] | -
15 200 1000 4000 [nt]
Overall Results for sample 11 : 805 50d solo o
RMA Area na
RMA Concentration: 4,469 paful
IRNA Ratio [28¢ / 18] 17
RMA Intexgrity Murniber (RIN): 8.1 (B.02.07)
Result Flagging Calor:
Result Flagging Labe!: RIN: 8.10
Fragment table for sample 11 : 805 90d solo

Name StartSize [nt] End Size [nt] Area % of total Area

185 1440 1835
85 33M 4,262

468 125
4 A7
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Ladder
[Fu]
154
10
a
- N
T T T 1 T
35200 1000 4000 [it]
Overall Results for Ladder
FENA Area: 1327
R Concentration: 1,000 pg/yl
Rezult Hagging Coker:
Result Fagging Label: All Other Samples
205 20d Tgf-b3
[Fu]4
|[| -
|
04
20+
107 q ‘\\.a.
09 I ]
| [ | | I
0100 1000 4000 [nt]
Overall Results for sample 2 : 805 90d Tgf-b3
RNA Area: 4576
R4 Concentration: 3,748 pafl
rRRNA Ratio [28s | 18s]: 15
RAA Integrity Number (RIN): 7 (80207)
Resuft Flagging Color:
Result Fagging Label: RIN:7
Fragment table for sample 2 : 805 90d Tgf-b3

Name Start Size [nt] End Size [nt] Area % of total Area

185 1532 1,885
it 345 4282

41 a8
68 134

[Fu]

50

30
20
W=,

0

805 50d Noggin

5 W0 1000

Overall Results for sample 1 :

RNA Area:

FNA Concentration:

RNA Ratio [28s / 185]:

RNA Integrity Kumber (RIN):

Result Ragging Color:

Result Flagging Label:

Fragment table for sample 1 :

4000 (k]

805 90d Noggin
4.1
3,044 pglul
1.5
82 (B0207)

RIN: 8.20
805 90d Noggin

Name StartSize [nt] End Size [nt] Area 9% of total Area

185 1487 2020
B 344 4433

515 M2
BB 220

805 90d Tgf-b3 + Noggin

[Fu]

40

204

| L | |
5000 1000

Overall Results for sample 3 :
RMA Area:

FNA Concentration:

TRA Restio [28s / 18s):

RNA Integrity Mumber (RIN):

Result Fagging Color:

Result Fagging Label:

Fragment table for sample 3 :

e

=

I -

4000 ]
805 90d Taf-b3 + Noggin

48,2
3,527 pgll
15
75 (B.0207)
RIN: 7.50

805 90d Tgf-b3 + Noggin

Name StartSize [nt] End Size [nt] Area 9 of total Area

185 1,580 2
B35 3447 4,408

404 108
AT 2
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805 50d Verap
[Fu]
100 '
ik
0
40
20
S
0+ LY. . I.
I T T I
15 00 1000 4000 [it]
Overall Results for sample 4 : 805 90d Verap
RNA Ares: 6105
FeHA Concentration: 4,59 pa/yl
rRNA Ratio [28s | 18s]: 10
RAA Ineegrity Number (RIN): 33 (B.0207)
Result Flagging Color: |
Fiesult Flagaing Label: RIN: 9.20
Fragment table for sample 4 : 805 90d Verap

Name Start Size [nt] End Size [nt] Area % of total Area

183 1518 1831 ge 151
285 14 4418 128 »|e
805 60d solo

[Fu]

B0

60 '

40+

20 .

| i . N
04 1 L
! [ | | |
500 1000 4000 [nt]

Overall Results for sample 6 : 805 60d solo
FNA Arear 5392
RNA Concantration: 4,062 pa/l
TRNA Ratio [26s | 16s]: 17
RIA Incegrity Number (RIN): 86 (B.0207)
Result Hagging Color: |
Result Flagging Label: RIN: 8.60
Fragment table for sample & : 805 60d solo

Name StartSize [nt] End Size [nt] Area % of total Area

185 1811 207 2.1 152
285 14m 4414 1418 13

805 50d Zometa N
[Fu]_
60
404 ]
204 E
T i N ik _
I T T 1 I -
35 00 1000 4000 [nt]
Overall Results for sample 5 805 90d Zometa T
RMA Area 4428
RMA Concentration: 3,33 pa/ul
{RUNA Ratio [285 / 183]: 18
RMA Integrity Mumber (RIN): 87 (B.0207)
Result Flagging Color:
Result Flagging Label: RIN: 8.70
Fragment table for sample 5 : 805 90d Zometa

Name Start Size [nt] End Size [nt] Area % of total Area

185 1532 207 fi7.0 151
285 3400 4380 1180 264
805 &0d Noggin -
[FU]
100
50 =
S i
0 1 L
| [ | | | -
% 00 1000 4000 [nt]
Dverall Results for sample 7 : 805 60d Noggin T
REHA Area: 6323
RMA Concentration: 4,763 poful
RN Ratio [ 285/ 185]: 17
RMA Integrity Mumber (RIN): 8.7 (B.0207)
Result Fagging Color:
Result Flagging Label: RIN: 8.70
Fragment table for sample 7 : 805 60d Noggin

Name Start Size [nt] End Size [nt] Area % of total Area

185 1,580 2087
285 3507 4378

BB 16.5
1672 264
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205 60d Tgf-b3
[Fu]
40
i
TN
L3 W — 1 [
T T T 1 T
B0 1000 4000 [it]
Overall Results for sample & : 805 60d Tof-b3
RNA Area 5168
RMA Concentration: 3,893 pafyl
1RNA Ratio [285 | 18s): 16
RNA Incegrity Number (RIN]: 7.7 (B.0207)
Resul: Flagging Cokor: |
Result Flagging Label: RIN: 7.70

Fragment table for sample 8 :

Name Start Size [nt] End Size [nt] Area % of total Area

805 60d Tof-b3

805 60d Tgf-b3 + Noggin .
[FU1+
40
30+
-
ik
104 R
o
0 1 ki
T T T 1 | =
500 1000 4000 [nf]
Dverall Results for sample 9 : 805 60d Tqf-b3 + Noggin
RMA Areat 5174
RMA Concentration: 3,858 pglul
IRNA Ratio [28s ] 18] 13
RMA Integrity Mumber (RIN): 7.7 (B.0207)
Result Flagging Color:
Result Flagging Label: RIN: 7.70
Fragment table for sample 9 : 805 60d Tqf-b3 + Noggin

Name StartSize [nt] End Size [nt] Area % of total Area

185 1473 2005 55, 108
285 3478 43118 |5 173
805 60d Verap

[Ful

f—

[Hiks

40

ik

f "'\-\.\._:-
0 | 1
| I | | |
25200 1000 4000 [nt]

Overall Results for sample 10 : 805 60d Verap
RNA Ave: 5159
RNA Concentration: 3,886 pa/yl
rRNA Ratio [285 | 18s): 1.8
RAA Incegrity Number {RIN): 83 (B.0207)
Result Flagging Color |
Result Flagging Label: RIN: 680
Fragment table for sample 10 : 805 60d Verap

Name Start Size [nt] End Size [nt] Area O of total Area

185 1,600 1987 820 159
85 344 447 [E T T

185 140 2,062 B35 123
285 358 5203 B38 182
805 60d Zometa -
[Fu)
B0
B0
40 |
20 .
09 | L
! I | | | ¥y
25 200 1000 4000 [nt]
Overall Results for sample 11 : 805 60d Zometa
RMA Areat 5564
RMA Concentration: 4,154 pglyl
IRNA Ratio [28s 18] 17
RMA Integrity Number (RIN): 85 (B.0207)
Result Flagging Color ]
Result Flagging Labe!: RIN: 8.50
Fragment table for sample 11 : 805 60d Zometa

Name StartSize [nt] End Size [nt] Area 90 of total Area

185 1808 2024 M3 182
285 3488 4387 M0 A7

119



APPENDICES

Laddar

T 1T T T

1T 17 11

M 25 30 35 40 45 50 55 60 65 [¢]

Overall Results for Ladder

RN Area: 250
RNA Concentration: 1,000 pafyl
Result Flagging Color: |
Result Flagging Label: All Other Samples
805 15d Noggin

[FU]

-

FI_

4= q

Y

™ \j

2 \

09 I o

] 1 1 | | | | | | |
W25 30 35 40 45 50 55 60 [s)

Overall Results for sample 2 : 805 15d Neoggin
R Area: .7
RNA Concentration: 8,189 pglyl
rRNA Ratio [285 / 183): 15
RIA Inagrity Numbr (RIN): 5 (B.0L07)
Result Flagging Calor:
Result Flagging Label: RIN:S
Fragment table for sample 2 : 805 15d Moggin

MName Start Size [nt] End Size [nt] Area % of total Area

B 0 [
B0 I

01 44
136 &8

[Fu]

e g

805 15d solo

T T T

0025 30 35 40 45 50 55 60 (g

Overall Results for sample 1 :

FNA Area:

RNA Concenfration:

rRNA Ratio [28s / 18s):

RMA Integrity Number (RIN]:

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 1 :

Name Start Size [nt] End Size [nt] Area

185 0 0
25 0 0
[Fu]
44 i
3 I | }
24
1
D_

| A I —

805 15d solo

1832

7,327 pgll
1.2

63 (B0207)

RIN: 6.30
805 15d solo

U of total Area

44 78
188 82

805 154 Tgf43

M2 3 35 4

Overall Results for sample 3 :

FNA Area:

RNA Concenfration:

rRNA Ratio [28s / 18s):

RMA Integrity Number (RIN]:

Result Flagaing Color:

Reesult Flagging Label:

Fragment table for sample 3 :

45 5 55 60 [5)

805 15d Tgf-b3
1581
6,363 po/ul
00
12 (B0207)

RIN: .20
805 15d Tgf-b3

Name Start Size [nt] End Size [nt] Area 9 of total Area

185 0 0

01 01
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805 15d Tgf-b3 + Noggin

(=t

1
| I R
200 25 30 35 40

Overall Results for sample 4 :

RNA Arza:

RNA Concentration:

rRNA Ratio [28s | 18s]:

RAA Incegrity Number (RIN):

Result Flagging Color:

Result Flagging Label:

Fragment table for sample 4 :

N
45 50 55 60 [s)

805 15d Tgf-b3 + Nogqin
1720
6,880 pa/ul
00
24 (B0207)
]

RIN: 2.40
805 15d Taf-b3 + Noggin

Name Start Size [nt] End Size [nt] Area O of total Area

B 0 0

[Ful

0= - & -

13 07

305 15d Zometa

¥

L]

I I 1 | |
W5 30 35 40

Overall Results for sample 6 :

RN Areat

RNA Concentration:

TRNA Ratio [28s / 185]:

RNA Ingrty Number (RIN):

Result Hagging Cokor:

Result Flagging Label:

Fragment table for sample 6 :

|
| | | |
#5055 60 [5)

805 15d Zometa

2103

8,414 paful
16

74 (B0207)

RIN: 7.40
805 15d Zometa

Name StartSize [nt] End Size [nt] Area O of total Area

B 0 0
B0 0

15 102
H1 o 162

[Fu]

10

805 15d Verap

|
T 1T 11
0 25 30 35 40

Overall Results for sample 5 :

RMA Area:

RMA Concentration:

TRMA Ratio [28s | 18s):

RMA Integrity Number (RIN):

Result Flagging Color:

Result Fagging Label:

Fragment table for sample 5 :

Name Start Size [nt] End Size [nt] Area 9 of total Area

B0 D
%0 0
[Fu]

154

10

5

e
0 l

|
T T T 1
5 %0 55 60 4

805 15d Verap
1384
9,536 pgful
1.3
55 (B.0L07)
1

RIN: 5.50
805 15d Verap

48 61
104  Bi
205 Muscle Contral

oo 3 3 40

Overall Results for sample 7 :

RMA Arear

RMA Concentration:

1RMA Ratio [28s [ 18s];

RMA Integrity Number (RIN):

Result Fagging Color:

Result Flagging Label:

Fragment table for sample 7 :

Name StartSize [nt] End Size [nt] Area % of total Area

1w 0 ]
25 0 D

45 5 55 60 65[s)

805 Muscle Control

15974

7.8% poful
4

81 (B.0207)

RIN: 8.10

805 Muscle Control

71 &7
4.7 21
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[F]
30+

805 Muscle Control 2

|
| I I I |
20 25 30 3B N0

Overall Results for sample 8 :

FRNA Area:

RNA Concentration:

rRHA Ratio [285 / 185]:

RNA Incegrity Numbr (RIN:
Result Flagging Color:

Result Flagging Label:

Fragment table for sample 8 :
Name Start Size [nt] End Size [nt] Area %% of total Area

w0 0
2 0 0
[FU]
15
10
=
04 - - :

T T T T
45 50 55 60 65[5

3503
14,013 pa/ul
14
83 (B.0207)
1
RIN: 8.30
805 Muscle Control 2

28 83
w2l
816 90d Noggin

i

| | L
W 025 30 3% 40

| | | | |
45 5 55 6 65 [5)

Overall Results for sample 10 : 816 90d Noggin
RNA Area: 1103

FENA Concentration: 4413 pglyl

TRMA Ratio [285 / 185]: 18

RAA Incegrity Number {RIN): 8 (B.0207)

Result Flagging Color:

Result Flagging Label: RIN:8

Fragment table for sample 10 : 816 90d Noggin

Name Start Size [nt] End Size [nt] Area Uk of total Area

B 0 0
B 0 0

142 128
51 28

805 Muscle Control 2

816 90d salo
[FUl~
15+
104
- .
. gy
0= | v ;
T 1T 1T T 1T 1T 1T 1
M025 30 35 40 45 50 55 60 65 [s)
Overall Results for sample 3 : 816 90d solo
RMA Area: 1434
RMA Concentration: 5,738 pgful
ARHA Ratio 265 / 185] 18
RMA Integrity Mumber (RIN): 7.6 (B.0207)
Result Flagging Color:
Result Flagging Label: RIN: 7.60
Fragment table for sample 9 : 816 90d solo

Name Start Size [nt] End Size [nt] Area % of total Area

850 0
250 0
[Ful+

20 .

10

0 .I'

43 100
%3 183
816 90d Tgfb3

|
0025 30 35 40 45 o0

Overall Results for sample 11 :

RMA Area:

RMA Concentration:

1RMA Ratio [28s [ 185]:

RMA Integrity Number (RIN):
Result Flagging Calor:
Result Flagging Labe!:

Fragment table for sample 11 :
Name Start Size [nt] End Size [nt] Area % of total Area

w0 ]
850 ]

|
5B 65 [s)

816 90d Tof-b3
1900
7,599 pg/ul
1.7
82 (B0207)
RIN: 8.20
816 90d Tqf-b3
30 121
400 210
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816 15d Zometa N
[Fu]
0=
10
(¥
Ly ] i _
I T ! =
25 00 1000 4000 [nt]
Overall Results for sample 4 : 816 15d Zometa o
FNA Area: 235
RMA Concentration: 2,701 paful
rRNA Ratio [285 / 18s]: 1.7
RIA Inegrity Number (RIN: 74 (B0207)
Result Flagging Color: |
Result Flagging Label: RIN: 7.90
Fragment table for sample 4 : 816 15d Zometa

Name Start Size [nt] End Size [nt] Area % of total Area

185 1613 203 87 N2
85 3451 438 433 184
816 Muscle Control 2
[FU]
15—
10
5 -
s —
0 ] i
| | | | | I
15 W 1000 4000 [nt]

Overall Results for sample 6 :

FHA Arza:

RMA Concentration:

1ANA Ratio [28s  185]:

RNA Intagrity Numbsr (RIN):
Result Hagging Color:

Result Flagging Label:

Fragment table for sample 6 :
Name S5StartSize [nt] End Size [nt] Area % of total Area

183 1,681
RS 2782

816 Muscle Control 2

213.2

2,515 pa/yl
34

8.4 (BO207)

1

RIM: 8.40
816 Muscle Control 2

2,024 171 a0
4717 541

52

816 Muscle Control 1

[Ful |
20+
10
L 1 i
[ I
35 10 1000 4000 [nt]
Overall Results for sample 5 : 816 Muscle Control 1
RMA Areat 2.2
RMA Concentration: 3,750 pgful
ARINA Ratio [ 28 / 18] 24
RMNA Integrity Number (RIN): 7.8 (B.0207)
Result Flagaing Color: ]
Result Flagging Labe!: RIN: 7.80
Fragment table for sample 5 : 816 Muscle Control 1
Name Start Size [nt] End Size [nt] Area % of total Area
185 1702 2,082 M8 17
285 314 4477 5Ba 188
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Samples repeated from old stock or after new RNA extraction (note: (new) = new

RNA extraction)
811 15d Verap -
[FU]— d
A—
6= |
L =
) Rt B
L7 ] ~ \ =
I
] 1
| | | | | | —
75 300 1000 4000 [nt]
Overall Results for sample 7 : 811 15d Verap o
RMA Area: 176.4
RMA Concentration: 2,082 pgl
RN Ratio [28s [ 18s]; 1.2
RMA, Irtegrity Mumber (RIM): MN/A (B.D2.07)
Resuk Flagging Color:
Result Flagging Label: RIN MfA
Fragment table for sample 7 : 811 15d Verap
Mame SkartSize [nt] End Size [nt] Area % of total Area
185 1.500 2,116 124 7.0
285 3448 4426 16.0 BS5
811 15d Zometa (Znd new) -
[Fu]
50—
40
20— —
T [ [ [ T T n
25 200 1000 4000 [nit]
Overall Results for sample 4 : 811 15d Zometa (2nd new)
FNA Area: 3425
Rt Concentration: 3,612 pgfyl
RMA Ratio [2Bs | 185]: 2.1
RNA, Intmgrity Numbsr (RIN): 9.4 (B.02.07)
Result: Hagging Color: 1
Result Alagging Label: RIN: 9.40
Fragment table for sample 4 : 811 15d Zometa (2nd new)

Mame Start Size [nt] End Size [nt] Area % of total Area

183 728 BED 544 158
B3 1.700 2511 114.1 133
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799 Muscle Control 2

[Fu)
10+
H_
ity
4= -
. Ve =
= l H“a- e
o .
L |
l T 1T 1 [ -
%5 00 1000 4000 [it]
Overall Results for sample 8 : _799 Muscle Control 2
RNA Area: 167.1
RNA Concentration: 1,972 paiyl
rRNA Ratio [28s | 18]: 28
RINA Inegrity Number (RIN]: 77 (B0207)
Result Hagging Color:
Result Flagging Label: RIN: 7.70
Fragment table for sample 8 : 799 Muscle Control 2
Name Start Size [nt] End Size [nt] Area % of total Area
185 142 2021 i 70
283 2053 501 124 104
811 15d Tgf-b3 + Noggin (new) -
[FUl4
10
il
|
'5_
(¥3 -
s \g .
L L
| L | | -
15 00 1000 4000 [nt]
Overall Results for sample 10 : 811 15d Tgf-b3 + quqﬁ]new[
RNA Avea: 3185
R Concentration: 3,758 pg/yl
rRNA Ratio [28s | 18]: 06
RINA Inegrity Number (RIN]: 14 (B0207)
Result Hagging Color: —1
Result Flagging Label: RIN: 3.40

Fragment table for sample 10 :

811 15d Tof-b3 + Noggin {new)

Name Start Size [nt] End Size [nt] Area % of total Area

1873
3840

185 1480
85 3242

0o af
i 18

811 15d Taf-b3 (new)

[Ful

10+

25 M0 1000

Overall Results for sample 9 :

RNA Area:

RNA Concentration:

RMA Ratio [28s [ 18s]:

RINA Integrity Number (RIN):

Result Flagging Color:

Result Fagging Label:

Fragment table for sample 9 :

4000 [nt]
811 15d Tgf-b3 (new)

1283

1,521 pg/ul

15

74 (B.OLOT)

RIN: 7.40

811 15d Tqf-b3 (new)

Name Start Size [nt] End Size [nt] Area % of total Area

185 1402 1,908 130 101
285 3267 4,111 a7 153
811 15d Zometa (new) _
[FUl+
|
20—
10
T -
01~ i -
| | ! | -
25 200 1000 4000 [nt]

Overall Results for sample 11 :

RNA Area

RNA Concentration:

RMA Ratio [28s [ 18s]:

RINA Integrity Number (RIN):
Result Flagging Color:

Result Fagging Label:

Fragment table for sample 11 :

811 154 Zometa (new)
3540
4,141 py/ul
0.5
25 (B.0L07)

RIN: .60
811 15d Zometa (new)

Name Start Size [nt] End Size [nt] Area % of total Area

185 233
285 1,480

124
1814

8.0 28
47 14

125



APPENDICES

Ladder -
[FUl_
10+
57 -
1 - A v - R
T L T I —
25 200 1000 4000 [nt]
Overall Results for Ladder o
RNA Area: El]
RNA Concentration: 1,000 pa/ul
Result Flagging Cokr:
Result Hagging Label: All Other Samples
205 15d Tgf-b3 + Noggin (new) -
[FU]
30—
ik -
10 ! E
0 I P )
| | | | | | -
15 00 1000 4000 Int]

Overall Results for sample 2 :

RNA Arza:

RNA Concentration:

1RNA Ratio [285 / 185]:

RYA Integrity Mumbr (RN

Result Aagging Cokr:

Result Flagging Label:

Fragment table for sample 2 :

805 15d Tgf-b3 + Noggin [new)
8.2
3,672 pglyl
17
8.1 (BO207)

|

RIN: 8.10
805 15d Tgf-b3 + Noggin (new)

Name Start Size [nt] End Size [nt] Area Uk of total Area

185 ™ 28
85 1715 2455

Wy N4
gas 200

805 15d Tgf-b3 (new)

[Fu)
50—
40
30
20+ B
104 1l im
3 I ] |“: I
I [ | I | i
25 200 1000 4000 [nt]
Overall Results for sample 1 : 805 15d Tqf-b3 (new)
RMNA Area: 32
RMA Concentration: 3,735 pgiul
{RNA Ratio [28s [ 185 20
RNA Integrity Number (RIN): 9.3 (B.0207)
Result Fagging Calor: 1
Result Flagging Label: RIN: 3.30
Fragment table for sample 1 : 805 15d Tgf-b3 (new)
Name Start Size [nt] End Size [nt] Area U of total Area
185 728 [l 56.3 158
285 1,718 12 1148 324
811 15d Tgfb3 (2nd new) N
[Fu)
Bk
20+ -
DL, N
0 f L
! | | | | | ™
5 0 1000 4000 [nt]

Overall Results for sample 3 :
RMNA Areat

RMNA Concentration:

1RNA Ratio [28s [ 185):

RMA Integrity Number (RIN):

Result Fagging Calor:

Result Flagging Label:

Fragment table for sample 3 :

Name

185 85 885
285 1713 3228

811 15d Tqf-b3 (2nd new]

3M9
4,059 pg/ul
20
5.2 (B.0L07)
|
RIN: 2.20
811 15d Tgf-b3 (2nd new)

Start Size [nt] End Size [nt] Area  O% of total Area

504 154
12168 34
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APPENDIX C Quantitative RT-PCR reports (Plate setup, amplification curves, Cyq

values, target gene)

Plate bactin 15d.pcrd
2013/08/21 12:33 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 11 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 515|001 515|002 515|002 815|799 515|799 515|811 515|811 515 (805 S15|805 515 (816 S15(816 515
B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 N15(0017 N15(002 N15 (002 N15( 799 N15(799 N15|811 N15(811 N15 (805 N15(805 N15 (816 N15(816 N15
C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 TI5(001 T15(002T15(002 T15(799 T15(799T15|811 T15(811 T15 (805 T15(805T15 (816 T15(B16 T15
D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 o001 002 002 799 799 811 a1 805 805 816 816
T+N15 | THN15 | T+N15 | THN15 | T+N15 | THN15 | T+N15 | T+N15 | THN15 | T+N15 | THN15 | T+N15
E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 V15 (001 V15(002 V15 (002 v15|799 Z15 (799 Z15|811 V15(811 V15 |805 V15| 805 V15 (816 V15(816 V15

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 Z15 {001 Z15|002 Z15|002 Z15 811715|811 715|805 Z15|805 Z15 816 Z15|816 Z15

G| Pos-36 | Pos-36 | NTC-37 |[NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
804 PC | 804 PC| H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC |MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

Quantification

5 Amplification
10

10

RFU

10

10
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Cluantification Data

Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
ADL | FAM | Actin Unkn-01 001 S15 23.13| 23.17 |0.056
AD2 | FAM | Actin Unkn-01 001 515 23.21( 23.17 |0D.056
AD3 | FAM | Actin Unkn-07 002 515 2164 21.54 | D132
AD4 | FAM | Actin Unkn-07 002 515 21.45] 21.54 |0.132
ADS | FAM | Actin Unkn-13 7o 515 23.19| 23.20 | 0.026
AD6 | FAM | Actin Unkn-13 799 5135 2322 | 23.20 | 0.026
AD7 | FAM | Actin Unkn-18 811 515 23.42 | 23.07 |0.505
A0S | FAM | Actin Unkn-18 811 S15 22.71| 23.07 | 0.505
AD9 | FAM | Actin Unkn-24 305 515 32.41 | 32.24 | 0.236
Al10 | FAM | Actin Unkn-24 805 515 32.08| 32.24 |0.236
All | FAM | Actin Unkn-30 816 515 22.74| 23.00 | 0.372
Al12 | FAM | Actin Unkn-30 816 515 2327 | 23.00 | 0372
BEOl | FAM | Actin Unkn-02 001 15 2263|2252 |0.161
BOZ | FAM | Actin Unkn-02 001 MN15 2240 22.52 |0.161
BO3 | FAM | Actin Unkn-08 002 N15 21.53| 21.45 |0.115
B4 | FAM | Actin Unkn-08 002 N15 21.37| 21.45 |0.115
BOS | FAM | Actin Unkn-14 799 N15 2234 | 22.33 |0.021
BDG | FAM | Actin Unkn-14 790 N15 22.32| 22.33 |0.021
BO7 | FAM | Actin Unkn-19 811 M15 21.77( 2199 |0.313
BO3 | FAM | Actin Unkn-19 811 N15 2221|2199 |0.313
BO? | FAM | Actin Unkn-235 805 MN15 2473 2488 |D.212
BE10 | FAM | Actin Unkn-235 805 N15 2503 | 24.88 |D.212
Ell | FAM | Actin Unkn-31 2le N15 2385|2377 |0.112
B12 | FAM | Actin Unkn-31 816 N15 23.70( 23.77 |D.112
C0l | FAM | Actin Unkn-03 001 T13 21.47| 21.64 |0D.239
C02 | FAM | Actin Unkn-03 001 T15 21.81| 21.64 |0.239
C03 | FAM | Actin Unkn-09 002 T15 21.38( 21.31 |0D.087
CO4 | FAM | Actin Unkn-09 002 T13 21.25( 21.31 |D.087
C05 | FAM | Actin Unkn-15 799 T135 2194 | 22,01 | 0.095
C06 | FAM | Actin Unkn-135 799 T13 22.08| 22.01 | 0,095
C07 | FAM | Actin Unkn-20 311 T13 20.56| 20.57 |0.016
CD2 | FAM | Actin Unkn-20 811 T13 20.59| 20.57 |0.016
C09 | FAM | Actin Unkn-26 8035 T13 21.74( 21.69 |0D.067
C10 | FAM | Actin Unkn-26 805 T13 21.65| 21.69 | 0,067
Cl1l | FAM | Actin Unkn-32 316 T15 23.11( 23.18 |0.100
C12 | FAM | Actin Unkn-32 816 T15 23.25( 23.18 |0.100
D01 | FAM | Actin Unkn-04 001 T+M13 22.38| 22.37 | 0.015
D02 | FAM | Actin Unkn-04 001 T+N15 2235 22.37 |0)O15
D03 | FAM | Actin Unkn-10 002 T+M13 21.51| 21.50 |0.010
D04 | FAM | Actin Unkn-10 002 T+MN15 21.50| 21.50 | 0.010
D05 | FAM | Actin Unkn-16 79O T+N13 22.42| 22.42 | 0.003
D06 | FAM | Actin Unkn-16 799 T+N15 22.43( 22.42 | 0D.003
DO7 | FAM | Actin Unkn-21 811 T+MN15 2448|2430 |0D.122
DOZ | FAM | Actin Unkn-21 811 T+IM135 24.30| 2439 | D.122
D09 | FAM | Actin Unkn-27 805 T+M15 22.03( 22.07 |0.068
D10 | FAM | Actin Unkn-27 805 T+M135 22.12| 22.07 | 0.068
D11 | FAM | Actin Unkn-33 816 T+IN135 21.94| 21.94 |0.010
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
D12 | FAM | Actin | Unkn-33 816 T+N13 2195|2194 (0.010
E0l | FAM | Actin | Unkn-05 001 W15 2273 22.73 |0.003
E02 | FAM | Actin | Unkn-05 001 W15 22,74 22.73 | 0.003
E03 | FAM | Actin | Unkn-11 002 W15 21.20( 21.17 |0.038
E04 | FAM | Actin | Unkn-11 002 W15 21.14| 21.17 |0.038
E05 | FAM | Actin | Unkn-17 799 215 21.61( 21.59 |0.018
EOo | FAM | Actin | Unkn-17 799 215 21.58| 21.59 |0.018
EO7 | FAM | Actin | Unkn-22 811 W13 2336 2330 |0.004
E02 | FAM | Actin | Unkn-22 811 W13 2336 2330 |0.004
E09 | FAM | Actin | Unkn-23 803 V13 2390|2393 |0.074
E10 | FAM | Actin | Unkn-23 803 V13 2400|2393 (0074
Ell | FAM | Actin | Unkn-34 8la W15 2238 22.54 |D.225
El12 | FAM | Actin | Unkn-34 8la W15 22.70( 22.54 |D.225
FO1 | FAM | Actin | Unkn-06 001 Z15 21.53 | 21.55 |0D.025
FO2 | FAM | Actin | Unkn-06 001 Z15 21.57 | 21.55 |0.025
FO3 | FAM | Actin | Unkn-12 002 Z15 21.50( 21.42 |0.112
FO4 | FAM | Actin | Unkn-12 002 Z15 21342142 |0.112
FO7 | FAM | Actin | Unkn-23 811 715 2052 2040 |0.164
FO2 | FAM | Actin | Unkn-23 811 7215 2029 2040 |0.164
F09 | FAM | Actin | Unkn-29 805 Z£13 2325|2340 (0216
F10 | FAM | Actin | Unkn-29 805 215 2356 2340 |0.216
F11 | FAM | Actin | Unkn-35 316 £135 22.63( 2272 |0.125
F12 | FAM | Actin | Unkn-35 316 £135 22.81( 2272 |0.125
G01 | FAM | Actin | Pos Ctrl-36 204 PC 22.16| 22.18 |0.018
G02 | FAM | Actin | Pos Ctrl-36 304 PC 22.19| 22.18 |0.018
G053 | FAM | Actin NTC-37 H2O N/A | D.00 (D.000
G04 | FAM | Actin NTC-37 H2O N/A | D.00 (D.000
G05 | FAM | Actin NTC-38 H2O N/A | D.00 (D.000
G0o | FAM | Actin NTC-38 H2O N/A | 0.00 (0.000
GO7 | FAM | Actin | Unkn-39 |Pooled MC 10ng | 2592 ( 2597 |D.067
G028 | FAM | Actin | Unkn-39 |Pooled MC 10ng | 26.01( 2597 |D.067
G09 | FAM | Actin | Unkn-40 |Pooled MC 15ng|26.12] 26.10 (0.016
G10 | FAM | Actin | Unkn-40 |Pooled MC 15ng | 26.09| 26.10 (0.016
G11 | FAM | Actin | Unkn-41 | Pooled MC 5ng |27.48| 27.68 [D.281
G12 | FAM | Actin | Unkn-41 | Pooled MC 5ng |27.88| 27.68 [D.281

Gene Expression

Target Names

Name | Full | Reference Auto Efficiency
Name Efficiency
Actin | Actin True Yes 100.0%
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Plate bactin 60d.pcrd
2013/08/21 12:32 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 n 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 560|001 S60|002 560 (002 S60| 799 S60| 799 S60|811 560|811 S60 (805 S60| 805 S60 816 S60(816 S60
B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 N60|001 N60| 002 N60 (002 N60| 799 N60 | 799 NB0|811 N60|811 N60 (805 N60|805 N60 |816 N60| 816 N6D
C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
Actin Actin Actin Actin Actin Aclin Actin Actin Actin Actin Actin Actin
001 T60 | 001 T6O | 002 TEO (002 TBO | 799 T60 | 799 T60|811 TGO | 811 TEO (805 T60 | 805 T6O | 816 TEO | 816 TGO
D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 001 o002 002 799 799 811 81 805 805 816 816
T+NB0 | T+NB0 | T+NB0 | THNG0 | T+HNB0 | T+HNE0 | T+N60 | T+NG0 | THNG0 | T+HNB0 | T+HNE0 | T+N60

E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 V60 | 001 V60 | 002 V60 |002 V60| 799 Z60 | 799 Z60|811 V60|811 V60 | B05 VB0 | 805 V60 |816 VB0 | 816 VBO

F| Unk-8 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 760|001 760|002 760 | 002 760 811 760|811 760 | 805 760 | 805 760 | 816 760 | 816 760

G| Pos-36 | Pos-36 | NTC-37 [NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
804 PC | 804 PC| H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

Quantification

Amplification
10

10

RFU

10

10

Cycles
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Quantification Data

Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
AD1 | FAM | Actin Unkn-01 001 S60 21.10| 21.14 (D.047
AD2 | FAM | Actin Unkn-01 001 S60 21.17| 21.14 (D.047
AD3 | FAM | Actin Unkn-07 002 560 20.66| 20.71 (0D.0638
AD4 | FAM | Actin Unkn-07 002 560 2076 | 20071 (0.0638
ADS | FAM | Actin Unkn-13 790 Sel 21.27| 21.26 (0.007
AD6 | FAM | Actin Unkn-13 799 560 21.26| 21.26 (0.007
AD7 | FAM | Actin Unkn-18 811 560 2225|2220 (0.073
ADE | FAM | Actin Unkn-18 811 Se0 22.15| 22.20 (0.073
AD9 | FAM | Actin Unkn-24 805 560 21.00| 21.05 (D.069
AlD | FAM | Actin Unkn-24 805 560 21.10| 21.05 | 0.069
All | FAM | Actin Unkn-30 816 560 23.02| 23,00 (D.020
Al2 | FAM | Actin Unkn-30 816 560 2299 | 23.00 (D.020
BO1 | FAM | Actin Unkn-02 001 Nod 21.37| 21.38 (0.024
BO2 | FAM | Actin Unkn-02 001 NoO 21.40| 21.38 (D.024
BO3 | FAM | Actin Unkn-08 002 NoD 22.46| 2246 (0D.004
BO4 | FAM | Actin Unkn-08 002 NoD 22.45| 2246 (D.004
BOS | FAM | Actin Unkn-14 799 NoO 21.23| 21.29 (0.087
BO6 | FAM | Actin Unkn-14 790 NoO 21.35| 21.29 (D.087
BO7 | FAM | Actin Unkn-19 811 NoD 21.20) 21.15 (D075
BOS | FAM | Actin Unkn-19 811 NoO 21.10) 21.15 (D.O75
BOO | FAM | Actin Unkn-235 305 NoOD 2063 | 2065 (D.030
EI1D | FAM | Actin Unkn-23 205 Nol 2067 | 20.65 (D.030
Bil | FAM | Actin Unkn-31 816 Nal 21.93| 22,00 (D.100
Bi12 | FAM | Actin Unkn-31 816 NoO 22.07| 2200 (D.100
CO1 | FAM | Actin Unkn-03 001 ToeO 2051 | 20,60 (D.134
C0Z | FAM | Actin Unkn-03 001 Tol 20.70) 20,60 (D.134
CO03 | FAM | Actin Unkn-09 D02 ToO 2122 21.17 (D.O78
C04 | FAM | Actin Unkn-09 D02 ToO 21.11| 21.17 (D.O78
CO05 | FAM | Actin Unkn-135 799 Ta0 20.64| 20.70 (D.080
COo6 | FAM | Actin Unkn-13 799 To0 20.76| 20.70 (D.086
CO7 | FAM | Actin Unkn-20 811 Te0 21.86| 21.90 (D.054
CO8 | FAM | Actin Unlkn-20 11 TeO 21.93| 21.90 (D.034
C09 [ FAM | Actin Unkn-26 03 Tol 2240|2244 (0017
C10 | FAM | Actin Unkn-26 803 Te0 22.43| 22.44 (0017
C11 | FAM | Actin Unkn-32 816 TaeO 21.12) 21.19 (0.097
C12 | FAM | Actin Unkn-32 816 Tel 21.26| 21.19 (0.097
DO1 | FAM | Actin Unlkn-04 001 T+NeD 20.25| 20.23 (0.033
D02 | FAM | Actin Unlkn-04 001 T+NeD 20.21| 20.23 (0.033
DO3 | FAM | Actin Unkn-10 002 T+N60 2081 | 20.82 (0012
D04 | FAM | Actin Unkn-10 002 T+INeO 20.83| 20.82 (0012
D05 | FAM | Actin Unkn-16 790 T+NeOD 20.36| 20.38 (0.033
D06 | FAM | Actin Unkn-16 799 T+MNeal 2041 | 2038 (D.033
DO7 | FAM | Actin Unkn-21 811 T+Ne0 21.50| 21.45 (0072
DOE | FAM | Actin Unkn-21 811 T+Ned 21.40) 21.45 (0072
D09 | FAM | Actin Unkn-27 805 T+MNoel 21.81| 2190 (D.131
D10 | FAM | Actin Unkn-27 805 T+Ne0 2200] 2190 (D.131
D11 | FAM | Actin Unkn-33 816 T+Nel 21.15| 21.17 (D.034
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
D12 | FAM | Actin Unkn-33 31o T+Na0 21.19( 21.17 |0.034
EO1 | FAM | Actin Unkn-05 001 Wel 21.05( 21.03 |0.030
E02 | FAM | Actin Unkn-05 001 Vel 21.01( 21.03 |D.030
EO3 | FAM | Actin Unkn-11 002 vel 2039 20,40 | 0.007
E04 | FAM | Actin Unkn-11 002 vel 20.40( 2040 | 0.007
ED5 | FAM | Actin Unkn-17 799 Za0 2084 ( 20.82 |0.022
ED6 | FAM | Actin Unkn-17 799 Za0 2080 20.82 | 0.022
EO7 | FAM | Actin Unkn-22 211 VeD 21.29( 2128 |0.007
ED8 | FAM | Actin Unkn-22 811 VeD 2128 21.28 |0.007
E0D9 | FAM | Actin Unkn-28 205 Vel 2048 ( 2047 |0.013
E10 | FAM | Actin Unkn-28 203 Vel 2046 2047 |0.013
Ell | FAM | Actin Unkn-34 216 Vel 20.83| 2092 |0.118
E12 | FAM | Actin Unkn-34 2le Vel 21.00| 2092 (0.118
FO1 | FAM | Actin Unkn-06 001 Za0 2088 ( 20.83 | 0.082
FO2 | FAM | Actin Unkn-06 001 Zae0 20.77 | 20.83 | D.082
FO3 | FAM | Actin Unkn-12 002 Za0 21.33( 21.31 |0.033
FO4 | FAM | Actin Unkn-12 002 Zoe0 2129 ( 21.31 |0.033
FO7 | FAM | Actin Unkn-23 811 Za0 22.00| 2196 (0.055
FO3 | FAM | Actin Unkn-23 311 Zo0 21.92| 21.96 |0.055
FO9 | FAM | Actin Unkn-29 305 Za0 22.80| 22.74 | 0.078
F10 | FAM | Actin Unkn-29 303 Ze0 22.69( 22.74 |0.078
F11 | FAM | Actin Unkn-335 816 Za0 22.07( 22.12 |0.069
F12 | FAM | Actin Unkn-33 816 Za0 2216 22.12 |0.069
GO1 | FAM | Actin | Pos Ctrl-36 204 PC 2257 22.47 |D.137
GD2 | FAM | Actin | Pos Ctrl-36 304 PC 2238 22.47 |0.137
GOD3 | FAM | Actin NTC-37 H2O N/A | 0.00 |0.000
GD4 | FAM | Actin NTC-37 H2O N/A | 0.00 |0.000
GO5S | FAM | Actin NTC-38 H20O N/A | 0.00 |0.000
GD6 | FAM | Actin NTC-38 H2O N/A | 0.00 |0.000
GO7 | FAM | Actin Unkn-39 | Pooled MC 10ng [ 25.50| 25.64 (0.204
GODE | FAM | Actin Unkn-39 | Pooled MC 10ng | 253.79| 23.64 |0.204
GD9 | FAM | Actin Unkn-40 |Pooled MC 15ng [ 25.78 | 25.89 (0.161
G10 | FAM | Actin Unkn-40 |Pooled MC 15ng | 2601 | 25.89 (0.161
G11 | FAM | Actin Unkn-41 | Pooled MC 5ng |26.43| 26.83 [0.563
G12 | FAM | Actin Unkn-41 | Pooled MC 5ng |[27.22| 26.83 [0.563

Gene Expression

Target Names

Name | Full |Reference Auto Efficiency
Name Efficiency
Actin | Actin Tiue Yes 100.0%
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Plate bactin 90d.pcrd
2013/08/21 12:21 PM

Run Setup
Plate Display
1 2 3 4 5 6 7 8 9 10 1 12
A| Unk-1 | Unk-1 | Unk-8 | Unk-8 | Unk-15 | Unk-15 | Unk-21 | Unk-21 | Unk-28 | Unk-28 | Unk-35 | Unk-35
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 590|001 590|002 590|002 S90( 799 S90 (799 S90|811 590|811 590|805 S90 | 805 S90 816 590|816 590
B| Unk-2 | Unk-2 | Unk-9 | Unk-9 | Unk-16 | Unk-16 | Unk-22 | Unk-22 | Unk-29 | Unk-29 | Unk-36 | Unk-36
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 NSO {001 N90| 002 N90 | 002 N90| 799 N90 (799 NSO |811 N90|811 N90 | 805 NS0 (805 N90 (816 N90| 816 N9D
C| Unk-3 | Unk-3 | Unk-10 | Unk-10 | Unk-17 | Unk-17 | Unk-23 | Unk-23 | Unk-30 | Unk-30 | Unk-37 | Unk-37
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 T90 |001 T90 | 002 T9O0 | 002 T9O | 799 T90 (799 T90| 811 790|811 T90 | 805 T90 | 805 T90 | 816 T90 | 816 TI0
D| Unk-4 | Unk-4 | Unk-11 | Unk-11 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-31 | Unk-31 | Unk-38 | Unk-38
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 001 002 002 799 799 811 811 805 805 816 816
T+NI0 | THNI0 | T+N90 | T+NI0 | T+N90 | T+HNI0 | T+N90 | T+NI0 | T+NI0 | T+NS0 | T+HNI0 | T+NIOD
E| Unk-5 | Unk-5 | Unk-12 | Unk-12 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-32 | Unk-32 | Unk-39 | Unk-39
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 V90 | 001 V90 | 002 V30 | 002 V90| 799 790 | 799 790 | 811 V90 |811 V30 | 805 V90 | 805 V90 | 816 Va0 | 816 Va0
F| Unk6 | Unk-6 | Unk-13 | Unk-13 Unk-26 | Unk-26 | Unk-33 | Unk-33 | Unk-40 | Unk-40
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 Z90 | 001 290|002 Z90 | 002 Z90 811 790|811 Z90 | 805 790 | 805 790 | 816 Z90| 816 Z90
G| Unk-7 | Unk-7 | Unk-14 | Unk-14 | Unk-20 | Unk-20 | Unk-27 | Unk-27 | Unk-34 | Unk-34 | Unk-41 | Unk-41
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
001 MC {001 MC | 002 MC | 002 MC | 799 MC | 799 MC | 811 MC | 811 MC | 805 MC | 805 MC | 816 MC | 816 MC
H| Pos-42 | Pos-42 | NTC-43 | NTC-43 | NTC-44 | NTC-44 | Unk-45 | Unk-45 | Unk-46 | Unk-46 | Unk-47 | Unk-47
Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin Actin
804 PC | 804 PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC |MC 5ng | MC 5ng
15ng 15ng 10ng 10ng
Quantification
5 Amplification
10
10*
D 03
x 10
102 ;
: !\ g
0 10
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Cluantification Data

Well | Fluor | Target | Content Sample Cqg Cq Cq

Meamn | Std

Dev
ADL | FAM | Actin Unikn-01 001 390 21.18| 21.27 |0.119
AD2 | FAM | Actin Unkn-01 001 590 21.35| 21.27 |0.119
AD3 | FAM | Actin Unin-038 002 590 21.38| 21.26 |D.166
AD4 | FAM | Actin Unkn-03 002 390 21.14| 21.26 |D.166
ADS | FAM | Actin Unkn-13 790 590 21.34| 21.44 |0.142
AD6 | FAM | Actin Unkn-13 700 500 21.54| 21,44 |D.142
AD7 | FAM | Actin Unkn-21 311 390 21.66| 21.62 |0.065
ADS | FAM | Actin Unkn-21 811 590 21.57| 21.62 | 0.065
A09 | FAM | Actin Unkn-28 805 590 22.01| 21.92 |0.130
AlD | FAM | Actin Unkn-23 805 590 21.83( 2192 |0.130
All | FAM | Actin Unkn-33 816 590 22.20( 22.23 | 0.045
Al2 | FAM | Actin Unin-33 816 590 2226 22.23 |0.045
BO1 | FAM | Actin Unkn-02 001 ™90 21.00| 21.02 | 0.023
BOZ | FAM | Actn Unkn-02 001 90 21.04| 21.02 | 0.023
BO3 | FAM | Actin Unkn-09 002 Mo 2062 | 2056 |D.0B7
BO4 | FAM | Actin Unkn-09 002 Moo 20.50| 2050 | 0D.0B7
BOS | FAM | Actn Unkn-16 79O IN90 20.26 | 2030 | 0.049
BOG6 | FAM | Actin Unkn-16 799 N90 20.33 | 20,30 | D.049
BO7 | FAM | Actin Unkn-22 811 90 21.63| 21.70 |0.181
BOS | FAM | Actin Unkn-22 811 N9O0 21.89( 21.76 |0.181
BO9 | FAM | Actin Unlkn-29 805 N90 20.86 | 2091 | D.068
Bl10 | FAM | Actin Unkn-29 805 N90 2096 | 2091 |0D.068
Bll | FAM | Actin Unkn-36 816 N90 21.39( 21.34 |0.073
Bl12 | FAM | Actin Unkn-36 816 N9O 21.29( 21.34 |0.073
C01 | FAM | Actin Unkn-03 001 T90 21.16| 21.19 | 0.033
C0Z | FAM | Actin Unkn-03 001 T90 21.21| 21.19 | 0.033
C03 | FAM | Actin Unkn-10 002 T90 21.30( 21.26 |0.057
C04 | FAM | Actin Unkn-10 002 TS0 21.22| 21.260 | 0.057
C05 | FAM | Actin Unkn-17 799 T90 21.16| 21.18 |0.024
CO6 | FAM | Actin Unkn-17 799 T90 21.20( 21.18 |D.024
C07 | FAM | Actin Unkn-23 811 T90 21.29| 21.26 |0.042
CO3 | FAM | Actin Unkn-23 811 T90 21.23| 21.26 | 0.042
C09 | FAM | Actin Unien-30 805 T90 22.45| 2252 |0.106
C10 | FAM | Actin Unkn-30 805 T90 22.60( 22.52 | 0.106
Cl11l | FAM | Actn Unkn-37 516 T90 2165 21.77 |0.180
C12 | FAM | Actin Unkn-37 816 T90 2190 21.77 |0.180
D01 | FAM | Actin Unkn-04 001 T+IN9O 21.08| 21.08 | 0.005
D02 | FAM | Actin Unlkn-04 001 T+IN9O0 21.09( 21.08 | 0.005
D03 | FAM | Actin Unkn-11 002 T+IN90 20.82 | 20.80 | D.033
D04 | FAM | Actin Unkn-11 002 T+IN9O 20.78 | 20.80 | 0.033
D035 | FAM | Actin Unkn-18 799 T+IN9O 20.74 | 2083 |D.118
DO6 | FAM | Actin Unkn-18 790 T+IN90 2091 | 20.83 |0D.118
DO7 | FAM | Actin Unkn-24 811 T+IN9O 20.81| 2070 |0.084
D08 | FAM | Actin Union-24 811 T+IN9O 20,70 20076 | D.0B4
D02 | FAM | Actin Unkn-31 305 T+IN9O 2195 22.02 | 0.099
D10 | FAM | Actin Unkn-31 805 T+IN9O 22.09| 22.02 | 0.099
D11 | FAM | Actin Unkn-38 816 T+IN90 22.51| 22.55 | 0.062
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WWell | Fluor | Target Content Sample Cq Cq Cqg
MMean | Std.

Dew
D12 | FAM Actin Unkn-38 21a T+IN20 2260 | 22.55 | D.062
EO1 | FAM Actin Unlkn-05 o1 o0 2080 | 20.82 | D.029
EO2 | FAM Actin Unlkn-05 o1 o0 2084 | 20.82 | D.029
EO3 | FAM Actin Unkn-12 ooz o0 21.48 | 21.46 | D.O3a
E04 | FAM Actin Unkn-12 ooz o0 21.43 | 21 .46 | D.O3a
EOS | FAM Actin Unkn-19 799 Fo0 21.56| 21.55 | D.O27
EOo | FAM Actin Unkn-19 799 Fo0 21.53 | 21.55 | D.O27
EO7 | FAM Actin Unkn-25 211 w90 21.67 | 21.77 (0D.139
EO2 | FAM Actin Unkn-25 211 w90 21 87| 21.77 (D.139
EOD FAM Actin Unkn-32 205 WoO 2080 | 20.71 |0O.124
E1D FAM Actin TUnlkn-32 205 oo 20682 | 20.71 |D.124
E1l1l FAMN Actin TUnlkn-30 g21a o0 2125 | 21.30 | D.O73
E1l2 FAM Actin TUnlon-30 21a oo 21.35| 21.30 | DO73
Foi FAM Actin TUnilkn-0G 01 =90 2075 | 20,75 | 0DUO02
Foz FAn Actin TUnin-0G 01 Z90 2075 | 20,73 | DUO02
FoO3 FAan Actin Unkn-13 D2 Z90 2036 | 20.38 | D.02a
Fo4 FAan Actin Unkn-13 02 Z90 2040 | 2038 | D024
FO7 | FAM Actin Unkn-26 311 Z90 21 98| 21.84 (D.199
FO2 | FAM Actin Unkn-26 311 Z90 21.70| 21.84 (D.199
FD9 | FAM Actin Unkn-33 305 Z90 21.14| 21.10 | D.OST
F10 | FAM Actin Unkn-33 305 Z90 21.06| 21.10 | D.OST
Fl1l1l | FAM Actin Unlkn-40 316 Z90 2199 | 2205 (0D.088
F12 | FAM Actin Unlkn-40 316 Z90 2211 | 22,05 | D.O38
G001 | FAM Actin Unln-07 001 MC 2372 | 23,64 |D.114
Gi02 | FAM Actin Unln-07 001 MC 23 56| 23.64 |D.114
G033 | FAM Actin Unkn-14 Qoz MC 23.03 | 23,00 | D.O42
G044 | FAM Actin Unkn-14 Qoz MC 2297 | 23.00 | D042
GiOS FAM Actin TUnlon-20 Too hC 23.20| 23 .21 | D.020
Gi0a | FAM Actin TUnlon-20 Too hC 2322 | 23 .21 | D.O020
GO7 | FAM Actin Unlen-27 211 MC 23.50| 23.42 | D.117
GiOs | FAM Actin Unlkn-27 8211 MC 2333 | 23,42 | D117
G092 | FADM Actin TUnin-354 205 MIC 24 0a | 2397 |0.12a
G10 | FADM Actin TUnin-354 205 MIC 23 88 | 2397 |D.12a
Gl1 FAan Actin TUnkn-41 Sl MC 23 09| 23.74 |D.O74
G122 | FAM Actin Unkn-41 21a MC 2379 | 23.74 (D.074
HO1 | FAM Actin | Pos Ctrl-42 204 PC 22.50 | 22.68 | 0.252
HOZ2 | FAM Actin | Pos Ctrl-42 204 PC 2286 | 22.68 | D.252
HO3 | FAM Actin NTC-432 H2XO o 0.00 | 0.000
HO4 | FAM Actin NTC-432 H2XO o 0.00 | 0.000
HOS | FAM Actin NTC-44 H2XO o 0.00 | 0.000
HOS | FAM Actin NTC-44 H2XO MNSA 0.00 | 0.000
HO7 | FAM Actin Unlkn-45 Pooled MC 15ng | 2547 | 25.48 | 0.020
HOZ | FAM Actin Unlkn-45 Pooled MC 15ng | 25.50 | 25.48 | 0.020
HO9 | FAM Actin Unkn-46 Pooled MC 10ng | 25 96 | 25.94 | 0.029
HI10 | FAM Actin Unkn-46 Pooled MC 10ng | 2591 | 25 94 | 0029
H11 FAM Actin TUnlon-47 FPooled MC Sng 2621 | 2628 | D001
Hi12 FAMN Actin TUnln-47 FPooled MC Sng 2. 34| 2628 | D091

Gene Expression

Target Mames

Name | Full | Reference Aunto Efficiency
Name Efficiency
Actin | Actin True Yes 100.0%
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Run Setup

Plate Display

RPL13a 15d.pcrd
2013/08/21 12:35 PM

1

2

3

4

5

6

7

8

9

10

11

12

A| Unk-1
RPL13a
001 815

Unk-1
RPL13a
001815

Unk-7
RPL13a
002 S15

Unk-7
RPL13a
002 S15

Unk-13
RPL13a
798 S15

Unk-13
RPL13a
799 S15

Unk-18
RPL13a
811815

Unk-18
RPL13a
811815

Unk-24
RPL13a
805815

Unk-24
RPL13a
805 S15

Unk-30
RPL13a
816 S15

Unk-30
RPL13a
816815

B| Unk-2
RPL13a
001 N15

Unk-2
RPL13a
001 N15

Unk-8
RPL13a
002 N15

Unk-8
RPL13a
002 N15

Unk-14
RPL13a
799 N15

Unk-14
RPL13a
799 N15

Unk-19
RPL13a
811N15

Unk-19
RPL13a
811 N15

Unk-25
RPL13a
805 N15

Unk-25
RPL13a
805 N15

Unk-31
RPL13a
816 N15

Unk-31
RPL13a
816 N15

C| Unk-3
RPL13a
001 T15

Unk-3
RPL13a
001 T15

Unk-9
RPL13a
002T15

Unk-9
RPL13a
002T15

Unk-15
RPL13a
799T15

Unk-15
RPL13a
798 T15

Unk-20
RPL13a
811T15

Unk-20
RPL13a
811T15

Unk-26
RPL13a
805T15

Unk-26
RPL13a
805T15

Unk-32
RPL13a
816 T15

Unk-32
RPL13a
816 T15

D| Unk-+4
RPL13a
001
T+N15

Unk-4
RPL13a
001
T+N15

Unk-10
RPL13a
002
T+N15

Unk-10
RPL13a
002
T+N15

Unk-16
RPL13a
799
T+N15

Unk-16
RPL13a
799
T+N15

Unk-21
RPL13a
811
T+N15

Unk-21
RPL13a
811
T+N15

Unk-27
RPL13a
805
T+N15

Unk-27
RPL13a
805
T+N15

Unk-33
RPL13a
816
T+N15

Unk-33
RPL13a
816
T+N15

E| Unk-5
RPL13a
001 V15

Unk-5
RPL13a
001V15

Unk-11
RPL13a
002 V15

Unk-11
RPL13a
002 V15

Unk-17
RPL13a
799 715

Unk-17
RPL13a
798715

Unk-22
RPL13a
811V15

*Unk-22
RPL13a
811V15

*Unk-28
RPL13a
805V15

Unk-28
RPL13a
805 V15

Unk-34
RPL13a
816 V15

Unk-34
RPL13a
816 V15

F| Unk-6
RPL13a
001 Z15

Unk-6
RPL13a
0012715

Unk-12
RPL13a
002215

Unk-12
RPL13a
002215

Unk-23
RPL13a
811715

*Unk-23
RPL13a
811715

Unk-29
RPL13a
805715

Unk-29
RPL13a
805715

Unk-35
RPL13a
816 715

Unk-35
RPL13a
816 Z15

G| Pos-36
RPL13a
804 PC

Pos-36
RPL13a
804 PC

NTC-37
RPL13a
H20

NTC-37
RPL13a
H20

NTC-38
RPL13a
H20

NTC-38
RPL13a
H20

Unk-39
RPL13a
Pooled
MC
10ng

Unk-39
RPL13a
Pooled
MC
10ng

Unk-40

RPL13a

Pooled
MC

15ng

Unk-40
RPL13a
Pooled
MC
15ng

Unk-41
RPL13a
Pooled
MC 5ng

Unk-41
RPL13a
Pooled
MC 5ng

Quantification

10

10

RFU

10

10

o SN

N L i~

10

Amplification
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Quantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.

Dev

AD1 | FAM |REPL13a| Unkn-01 001 515 30.48 | 3059 (0.150
AD2 | FAM |EPL13a| Unkn-01 001 515 3069 | 3059 (0150
AD3 | FAM |EPL13a| Unkn-07 00z 5135 3097|3031 (0932
AD4 | FAM |EPL13a| Unkn-07 002 515 290653 | 3031 (0932
A0S | FAM |EPL13a| Unkn-13 799 515 N/A | 0.00 | 0.000
ADo | FAM |EPL13a| Unkn-13 790 515 39.51|39.51 (0.000
AD7 | FAM |EPL13a| Unkn-18 811 515 3034 | 30,12 (0305
A0S | FAM |EPL13a| Unkn-18 811 515 2091 | 30.12 (0305
AD9 | FAM |EPL13a| Unkn-24 205 515 3800|3852 (0122
AlD | FAM |EPL13a| Unkn-24 305 515 3843|3852 (0122
All | FAM |EPL13a| Unkn-30 816 515 20900 2987 (0.039
Al12 | FAM |EPL13a| Unkn-30 816 515 29,84 | 29.87 (0.039
BOl | FAM |RPL13a| Unkn-02 001 W13 3012|2991 (0404
BO2 | FAM |EPL13a| Unkn-02 001 M13 2062|2991 (0404
BEO3 | FAM |EPL13a| Unkn-08 00z M15 2097|2965 (0440
BO4 | FAM |EPL13a| Unkn-08 002 MN135 2934|2965 (0440
BOS | FAM |REPL13a| Unkn-14 790 N15 33.26| 33.38 (0.164
BO&6 | FAM |EPL13a| Unkn-14 790 N13 3350|3338 (0164
BO7 | FAM |EPL13a| Unkn-19 311 M15 3044 | 3002 (0601
BOS | FAM |EPL13a| Unkn-19 811 MN15 2059|3002 (0601
BO9 | FAM |RPL13a| Unkn-23 205 N15 3278|3286 (0122
B10 | FAM |EPL13a| Unkn-23 205 M135 3205|3286 (0122
Ell | FAM |EPL13a| Unkn-31 21a MN15 3201|3216 (021D
BEl12 | FAM |EPL13a| Unkn-31 81a N15 3231|3216 (0210
CO1l | FAM |RPL13a| Unkn-03 001 T1S 31.57 | 30.87 (09386
C02 | FAM |EPL13a| Unkn-03 ool T1s 30.18 | 30.87 (0986
C03 | FAM |EPL13a| Unkn-0%9 002 T15 3052|3036 (0221
CO4 | FAM |EPL13a| Unkn-0%9 002 T15 3021 | 3036 (0221
Cos | FAM |EPL13a| Unkn-13 799 T15 3200|3216 (0229
Co6 | FAM |EPL13a| Unkn-13 799 T15 3232|3216 (0229
CO7 | FAM |EPL13a| Unkn-20 811 T15 3277|3220 (0801
C0s8 | FAM |EPL13a| Unkn-20 311 T15 3164|3220 (0380
Co9 | FAM |REPL13a| Unkn-26 805 T15 3241|3241 (0007
C10 | FAM |EPL13a| Unkn-26 805 T15 3240|3241 (0007
C11 | FAM |EPL13a| Unkn-32 81a T15 3230|3239 (D.133
C12 | FAM |EPL13a| Unkn-32 81la T13 3248|3239 (0133
DO1 | FAM |REPL13a| Unkn-0D4 001 T+MN135 33.86|33.54 (0450
DO2 | FAM |EPL13a| Unkn-04 001 T+MN135 3322|3354 (0450
D03 | FAM |EPL13a| Unkn-10 002 T+MN135 32.14| 31.89 (0356
DO4 | FAM |EPL13a| Unkn-10 002 T+N13 3104|3189 (0350
DOS | FAM |EPL13a| Unkn-16 799 T+IN15 33.22 | 34.82 (0565
DO6 | FAM |EPL13a| Unkn-16 799 T+N15 3442|3482 (0563
DO7 | FAM |EPL13a| Unkn-21 311 T+N135 3763|3611 (2139
DOE | FAM |EPL13a| Unkn-21 211 T+N135 34.00|36.11 (2.139
DO2 | FAM |EPL13a| Unkn-27 205 T+N135 3204|3078 [ 1.780
D10 | FAM |EPL13a| Unkn-27 205 T+MN135 2052|3078 [ 1.780
D11 | FAM |EPL13a| Unkn-33 316 T+N135 3068 | 31.36 (0963
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Well | Fluor | Target | Content Sample Cqg Cq Cq
Mean | Std.

Dev
D12 | FAM |RPL13a| Unkn-33 816 T+N15 32.05]|31.36 | 0963
EO1 | FAM |RPL13a| Unkn-05 001 W13 3405] 3494 | 0013
E0O2 | FAM |RPL13a| Unkn-035 001 W13 3403|3494 | 0013
EO3 | FAM |RPL13a| Unkn-11 002 W13 33.51| 33.51 | 0.004
E04 | FAM |RPL13a| Unkn-11 002 W13 33.51| 33.51 | 0.004
E03 | FAM |RPL13a| Unkn-17 LA 35.13| 35.02 | 0.157
EDo | FAM |RPL13a| Unkn-17 700 Z15 3401|3502 |0.157
EO7 | FAM |RPL13a| Unkn-22 811 V13 37.87| 37.87 | 0.000
E10 | FAM |RPL13a| Unkn-23 BOS W13 33.68| 33.68 | 0.000
Ell | FAM |RPL13a| Unkn-34 8le V13 34.53| 34.56 | 0.040
E12 | FAM |RPL13a| Unkn-34 816 W13 34.59| 34 56 | 0.040
FOl1 | FAM |RPL13a| Unkn-D6 001 £13 38.39| 35.81 | 3.049
FO2 | FAM |RPL13a| Unkn-Do 001 215 3323|3581 | 3049
FO3 | FAM |RPL13a| Unkn-12 002 Z13 3453|3397 |0.793
FO4 | FAM |RPL13a| Unkn-12 002 215 3341|3397 (0.793
FO7 | FAM |RPL13a| Unkn-23 811 Z15 37.65| 37.65 | 0.000
F09 | FAM |RPL13a| Unkn-29 805 Z15 3223|3339 (1.638
F10 | FAM |RPL13a| Unkn-29 805 Z15 3455|3339 (1638
F11 | FAM |RPL13a| Unkn-33 gle Z15 3543|3050 | 1.503
F12 | FAM |RPL13a| Unkn-35 8l6 Z15 37.36| 36.50 | 1.505
G01 | FAM |RPL13a|Pos Cirl-36 504 PC 347713412 (0913
G02 | FAM |RPL13a|Pos Cul-36 804 PC 3348|3412 (0013
GO3 | FAM |RPL13a| NTC-37 H2O N/A | 0D.00 |0.000
G04 | FAM |RPL13a| NTC-37 H2O N/A | 0.00 | 0.000
G035 | FAM |RPL13a| NTC-38 H2O N/A | 0.00 | 0.000
G06 | FAM |RPL13a| NTC-38 H2O N/A | 0D.00 |0.000
GO07 | FAM |RPL13a| Unkn-39 |Pooled MC 10ng | 33.87| 36.21 | 0.479
G028 | FAM |REPL13a| Unkn-39 |Pooled MC 10ng | 36.35 | 36.21 | 0.479
G09 | FAM |RPL13a| Unkn-40 |Pooled MC 13ng| 3547 37.458 | 2.836
G10 | FAM |RPL13a| Unkn-40 |Pooled MC 15ng (3948 37.458 | 2.836
G11 | FAM |REPL13a| Unkn-41 | Pooled MC 3ng | 39.46| 39.46 | 0.000
G12 | FAM |RPL13a| Unkn-41 | Pooled MC 5ng | N/A | 0.00 | 0.000

Gene Expression

Target Names

MName Full |Reference Auto Efficiency
Name Efficiency
EPL13a|RPL13a False Yes 100.0%
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RPL13a 60d.pcrd
2013/08/21 12:37 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 1 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
RPL13a |RPL13a |RPL13a |RPL13a|RPL13a |RPL13a|RPL13a|RPL13a|RPL13a|RPL13a |RPL13a|RPL13a
001 S60|001 S60|002 S60|002 S60|799 S60|799 S60(811 560|811 S60 | 805 S60|805 S60|816 S60|816 S60

B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
RPL13a |RPL13a |RPL13a | RPL13a|RPL13a |RPL13a|RPL13a|RPL13a|RPL13a|RPL13a |RPL13a|RPL13a
001 N60|001 N60|002 N60|002 N60| 799 N60| 799 N60|811 N60|811 N60 {805 NB0| 805 N60 (816 N60| 816 NEO

G| Unk-3 | Unk-3 | Unk-9 | Unk-8 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
RPL13a|RPL13a |RPL13a|RPL13a|RPL13a |RPL13a|RPL13a|RPL13a|RPL13a|RPL13a |RPL13a|RPL13a
001 T60 | 001 T60 002 T60 | 002 T6O| 799 T60 | 799 TE0|811 TBO | 811 T60 | 805 T60| 805 T60 (816 T6O | 816 TEO

D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | *Unk-16| Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
RPL13a |RPL13a |RPL13a |RPL13a| RPL13a | RPL13a|RPL13a|RPL13a |RPL13a| RPL13a |[RPL13a|RPL13a
001 001 002 002 798 799 811 811 805 805 816 816
T+N60 | T+N60 | T+N60 | T+N60 | T+N60 | T+NB0 | T+N60 | T+NB0 | T+NB0 | T+N60 | T+N60 | T+N60

E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
RPL13a |RPL13a |RPL13a |RPL13a|RPL13a |RPL13a|RPL13a|RPL13a|RPL13a|RPL13a |RPL13a|RPL13a
001 ve0|001 V60| 002 V60| 002 V60| 799 260|799 760|811 V60 (811 V60 | 805 V60| 805 V60 |816 V60 | 816 VED

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
RPL13a |RPL13a |RPL13a |RPL13a RPL13a |RPL13a | RPL13a|RPL13a |RPL13a|RPL13a
001 Z60 | 001 £60 002 Z60 | 002 Z60 811 260 811 Z60 | 805 260|805 760|816 Z60 | 816 Z60

G| Pos-36 | Pos-36 | NTC-37 | NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
RPL13a|RPL13a |RPL13a|RPL13a|RPL13a |RPL13a|RPL13a|RPL13a|RPL13a|RPL13a |RPL13a|RPL13a
804 PC | 804 PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

Quantification

4 Amplification
10

10

RFU

10

Cycles
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Quuantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
Mean | Sod.
Dev
ADl | FAM |EPL13a| Unkn-01 001 s60 3393|3182 (2901
AD2 | FAM |RPL13a| Unkn-01 001 Se0 29.70]| 31.82 (29901
AD3 | FAM |EPL13a| Unkn-07 002z sel 3147|3042 (1.4384
AD4 | FAM |EPL13a| Unkn-07 00z s60 2037|3042 (1.484
A0S | FAM |RPL13a| Unkn-13 799 560 2917 | 29.57 (0.566
ADS | FAM |EPL13a| Unkn-13 799 560 2097|2957 (0566
AD7 | FAM |EPL13a| Unkn-18 811 s560 3046|2999 (0671
ADS | FAM |RPL13a| Unkn-18 811 560 2951|2999 (0671
AD9 | FAM |EPL13a| Unkn-24 205 s60 3105|2955 (2114
Al0 | FAM |EPL13a| Unkn-24 205 560 2806|2955 (2.114
All | FAM |RPL13a| Unkn-30 816 560 2883|3016 | 1.882
Al2 | FAM |EPL13a| Unkn-30 816 560 3149|3016 | 1.882
BO1 | FAM |RPL13a| Unkn-02 001 Ne0 3006|3024 (0250
BD2 | FAM |EPL13a| Unkn-02 001 Ned 3042|3024 (0250
BO3 | FAM |EPL13a| Unkn-038 002z Med 3382|3307 (1053
B4 | FAM |EPL13a| Unkn-08 00z Mel 3233|3307 (1.053
BOS | FAM |EPL13a| Unkn-14 799 Mol 28.09| 28.85 (0222
BO6 | FAM |EPL13a| Unkn-14 799 NaO 2900 28.85 (0.222
BO7 | FAM |EPL13a| Unkn-19 211 Ne0 3103|2994 (1.554
BOS | FAM |RPL13a| Unkn-19 211 NeO 2584|2994 (1.554
BO9 | FAM |EPL13a| Unkn-23 205 Noad 31.08| 2934 [ 2.459
B10 | FAM |RPL13a| Unkn-23 2035 Nea0 27.60| 29.34 | 2.459
Bll | FAM |RPL13a| Unkn-31 216 Ne0 3082|3043 (0554
Bl12 | FAM |EPL13a| Unkn-31 316 Ne0 3003|3043 (0554
C01 | FAM |RPL13a| Unkn-03 001 Ted 31.56| 3196 (0.567
C02 | FAM |EPL13a| Unkn-03 001 Ted 32.36|31.90 (0567
C03 | FAM |EPL13a| Unkn-09 002 Ted 3103|3017 |1.215
Co4 | FAM |RPL13a| Unkn-09 002 TeD 2931|3017 (1.215
C05 | FAM |EPL13a| Unkn-13 799 Toe0 32.55|32.10 (0633
Co6 | FAM |EPL13a| Unkn-13 799 Toeld 31.65|32.10 | 0.633
Co7 | FAM |RPL13a| Unkn-20 811 Ts6D 3270|3162 [ 1.528
CD3 | FAM |EPL13a| Unkn-20 811 ToeD 3054|3162 | 1.528
Co9 | FAM |EPL13a| Unkn-26 805 TeD 3203|3211 (0117
C10 | FAM |RPL13a| Unkn-26 805 Ts6D 3220|3211 (0117
C11 | FAM |EPL13a| Unkn-32 816 To6D 2538|2944 (1.501
C12 | FAM |EPL13a| Unkn-32 816 To6D 3050 29.44 (1.501
DO1 | FAM |RPL13a| Unkn-04 001 T+MNed 2007|2856 (0.720
D02 | FAM |EPL13a| Unkn-04 001 T+MNed 2805|2856 (0.720
D03 | FAM |RPL13a| Unkn-10 002 T+INa0 2059|3003 (0616
DOo4 | FAM |RPL13a| Unkn-10 002 T+MN6e0 3045|3003 (0616
DOS | FAM |EPL13a| Unkn-16 799 T+MNo0 31.07|31.07 (0,000
DoO7 | FAM |EPL13a| Unkn-21 211 T+MN60 3101|3025 | 1.066
D08 | FAM |EPL13a| Unkn-21 211 T+MNel 2050 30.25 [ 1.066
D09 | FAM |EPL13a| Unkn-27 205 T+MNel 32.72| 32.24 (0675
D10 | FAM |REPL13a| Unkn-27 205 T+MNoe0 3177|3224 (0675
D11 | FAM |EPL13a| Unkn-33 216 T+MNel 30.55|30.28 (0380
D12 | FAM |EPL13a| Unkn-33 216 T+MNoe0 3001 | 30.28 (0380
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Well [ Fluor | Target Content Sample Cq Cq Cq

Mean | Std.

Dev
E0l | FAM |RPL13a| Unkn-03 001 Vel 2939|2977 (0529
EO2 | FAM |RPL13a| Unkn-03 001 Vel 3014|2977 (0529
E03 | FAM |RPL13a| Unkn-11 002 Vel 3012 29.75 |0.524
El | FAM |RPL13a| Unkn-11 002 Vel 2038|2975 (0524
E0: | FAM |RPL13a| Unkn-17 709 Z60 3093 | 3093 (0.000
Edo | FAM |RPL13a| Unkn-17 700 Z60 N/A | 0,00 | 0.000
E07 | FAM |RPL13a| Unkn-22 811 Vel 2024129971035
EO2 | FAM |RPL13a| Unkn-22 811 Vel 30.70| 2997 | 1.035
E0® | FAM |RPL13a| Unkn-28 205 Vel 2036| 28.37 | 1.392
El10 | FAM |RPL13a| Unkn-28 205 Vel 27.39| 2837|1392
Ell | FAM |RPL13a| Unkn-34 &1o Vol 2067|2945 0310
E12 | FAM |RPL13a| Unkn-34 816 Vel 2023|2945 |0310
FOl1 | FAM |RPL13a| Unkn-06 001 Za0 2895| 25.66 | 0410
FO2 | FAM |RPL13a| Unkn-0& 001 Ze0 28.37| 28.00 | 0410
FO3 | FAM |RPL13a| Unkn-12 002 260 31.23| 3064 | 0.829
F04 | FAM |RPL13a| Unkn-12 002 Zoo 30.06 | 30.64 |0.329
FO7 | FAM |RPL13a| Unkn-23 811 Z60 30.69]31.05 |0.514
FO2 | FAM |RPL13a| Unkn-23 811 Z60 3142131050514
FO9 | FAM |RPL13a| Unkn-29 805 Z60 31.06| 3092 |0.190
F10 | FAM |RPL13a| Unkn-29 805 Z60 3079|3092 (0.190
F11 | FAM |RPL13a| Unkn-33 g1lo Zo0 30.16| 30.42 | 0.377
F12 | FAM |RPL13a| Unkn-33 816 Zo0 30.69| 3042 | 0377
501 | FAM | RPL13a| Pos Ctrl-36 804 PC 20921 30.14 |0.312
G02 | FAM | RPL13a| Pos Cirl-36 304 PC 30.36| 30.14 |0.312
G03 | FAM |RPL13a| NTC-37 H20O N/A | 0,00 | 0.000
G04 | FAM |RPL13a| NTC-37 H2O N/A | 0,00 | 0.000
G05 | FAM |RPL13a| NTC-38 H2O N/A | 0,00 | 0.000
G06 | FAM |RPL13a| NTC-32 H2O N/A | 0,00 | 0.000
GO7 | FAM |RPL13a| Unkn-39 |Pooled MC 10ng| 3991|3896 | 1.347
G082 | FAM |RPL13a| Unkn-39 |Pooled MC 10ng|38.01 | 3896 | 1.347
G0% | FAM |RPL13a| Unkn-40 |Pooled MC 13ng|34.35]34.19 (0222
G10 | FAM |RPL13a| Unkn-40 |Pooled MC 13ng| 3403|3419 (0222
11 | FAM |RPL13a| Unkn-41 | Pooled MC Sng | 3473|3400 (0244
512 | FAM |RPL13a| Unkn-41 | Pooled MC 3ng | 3507|3490 (0.244

Gene Expression

Target Names

Name Full |Reference Auto Efficiency
Name Efficiency
RPL13a|RPL13a False Yes 100.0%
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Run Setup

Plate Display

RPL13a 90d.pcrd
2013/08/21 12:38 PM

1

2

3

4

5

6

7

8

9

10

1

12

A| Unk-1
RPL13a
001 S80

Unk-1
RPL13a
001 S90

Unk-8
RPL13a
002 S80

Unk-8
RPL13a
002 S90

Unk-15
RPL13a
799 S80

Unk-15
RPL13a
799 S90

Unk-21
RPL13a
811590

Unk-21
RPL13a
811580

Unk-28
RPL13a
805 S90

Unk-28
RPL13a
805 S80

Unk-35
RPL13a
816 S90

Unk-35
RPL13a
816 590

B| Unk-2
RPL13a
001 N0

Unk-2
RPL13a
001 N90

Unk-9
RPL13a
002 NS0

Unk-9
RPL13a
002 NSO

Unk-16
RPL13a
799 N90

Unk-16
RPL13a
799 NS0

Unk-22
RPL13a
811 N90

Unk-22
RPL13a
811 N30

Unk-29
RPL13a
805 N30

Unk-29
RPL13a
805 N90

Unk-36
RPL13a
816 N9D

Unk-36
RPL13a
816 N90

C| Unk-3
RPL13a
001 T90

Unk-3
RPL13a
001 T90

Unk-10
RPL13a
002 T80

Unk-10
RPL13a
002 T90

Unk-17
RPL13a
799 T80

Unk-17
RPL13a
799 T90

Unk-23
RPL13a
8117190

Unk-23
RPL13a
8117190

Unk-30
RPL13a
805 T90

Unk-30
RPL13a
805 T90

Unk-37
RPL13a
816 T90

Unk-37
RPL13a
816 T90

D| Unk-4
RPL13a
001
T+N90

Unk-4
RPL13a
001
T+NS0

Unk-11
RPL13a
002
T+N90

Unk-11
RPL13a
002
T+N90

Unk-18
RPL13a
799
T+N80

Unk-18
RPL13a
799
T+NS0

Unk-24
RPL13a
811
T+NS0

Unk-24
RPL13a
811
T+NS90

Unk-31
RPL13a
805
T+N90

Unk-31
RPL13a
805
T+N90

Unk-38
RPL13a
816
T+NS0

Unk-38
RPL13a
816
T+NS0

E| Unk-5
RPL13a
001 Va0

Unk-5
RPL13a
001 Va0

Unk-12
RPL13a
002 V30

Unk-12
RPL13a
002 V90

Unk-19
RPL13a
799 790

Unk-19
RPL13a
799 790

Unk-25
RPL13a
811 Va0

Unk-25
RPL13a
811Vv90

Unk-32
RPL13a
805 Va0

Unk-32
RPL13a
805 Va0

Unk-39
RPL13a
816 Va0

Unk-38
RPL13a
816 V90

F| Unk-6
RPL13a
001 790

Unk-6
RPL13a
001790

Unk-13
RPL13a
002 790

Unk-13
RPL13a
002 790

Unk-26
RPL13a
811790

Unk-26
RPL13a
811790

Unk-33
RPL13a
805 790

Unk-33
RPL13a
805 790

Unk-40
RPL13a
816 790

Unk-40
RPL13a
816 790

G| Unk-7
RPL13a
001 MC

Unk-7
RPL13a
001 MC

Unk-14
RPL13a
002 MC

Unk-14
RPL13a
002 MC

Unk-20
RPL13a
798 MC

Unk-20
RPL13a
799 MC

Unk-27
RPL13a
811 MC

Unk-27
RPL13a
811 MC

Unk-34
RPL13a
805 MC

Unk-34
RPL13a
805 MC

Unk-41
RPL13a
816 MC

Unk-41
RPL13a
816 MC

H| Pos-42
RPL13a
804 PC

Pos-42
RPL13a
804 PC

NTC+43
RPL13a
H20

NTC-43
RPL13a
H20

NTC-44
RPL13a
H20

NTC-44
RPL13a
H20

Unk-45
RPL13a
Pooled
MC
15ng

Unk-45
RPL13a
Pooled
MC
15ng

Unk-46

RPL13a

Pooled
MC

10ng

Unk-46
RPL13a
Pooled
MC
10ng

Unk-47
RPL13a
Pooled
MC 5ng

Unk-47
RPL13a
Pooled
MC 5ng

Quantification

10

RFU

Amplification

10
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Cluantification Data

WWell | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.

Dev
ADL | FAM |RPL13a| Unkn-01 001 s20 3306|3334 |0.308
AD2 | FAM |EPL13a| Unkn-01 001 390 3302|3354 | 0398
AD3 | FAM |EPL13a| Unkn-08 002 390 3124|3114 | 0.143
AD4 | FAM |EPL13a| Unkn-08 002 390 31.03|31.14 | 0.143
A0S | FAM |RPL13a| Unkn-15 799 590 3275|3227 |0.670
ADo | FAM |EPL13a| Unkn-15 799 590 31.80| 32.27 | 0.670
AD7 | FAM |EPL13a| Unkn-21 211 390 20 81| 29.53 | 0.3090
ADE | FAM |EPL13a| Unkn-21 811 390 2025|2953 |0.399
AD9 | FAM |RPL13a| Unkn-28 205 s90 31.45]|31.22 |0.331
Al0 | FAM |EPL13a| Unkn-28 205 390 3098|3122 |0.351
All | FAM |EPL13a| Unkn-35 216 390 3093 | 30.72 | 0.300
Al2 | FAM |EPL13a| Unkn-35 216 390 3051 | 30.72 | 0.300
BOl | FAM |RPL13a| Unkn-02 001 N20 31.87|32.13 |0.360
BO2 | FAM |RPL13a| Unkn-02 001 N20 32.38|32.13 |0.360
EO3 | FAM |RPL13a| Unkn-09 002 N20 3054 | 3009 | 0.643
B4 | FAM |EPL13a| Unkn-09 002 N20 2063|3009 | 0.643
BOS | FAM |RPL13a| Unkn-16 799 N90 30.54 | 3039 |0.219
BO6 | FAM |RPL13a| Unkn-16 790 MO0 30.23| 3039 |0.219
EBO7 | FAM |EPL13a| Unkn-22 211 N2OD 31.24|31.03 |0.302
BOS | FAM |EPL13a| Unkn-22 811 N20 30.82| 31.03 | 0.302
BO2 | FAM |RPL13a| Unkn-29 205 N20 29.47 | 29.16 | 0.438
B10 | FAM |RPL13a| Unkn-20 205 N20 28.85]|29.16 | 0.438
Ell | FAM |EPL13a| Unkn-36 216 N2OD 2089|3334 | 4.880
El2 | FAM |RPL13a| Unkn-36 816 N90 36.80| 3334 | 4.889
C01 | FAM |RPL13a| Unkn-03 001 T90 31.09|31.09 | 0.004
Co2 | FAM |RPL13a| Unkn-03 001 T9O 31.09| 31.09 | 0.004
C03 | FAM |EPL13a| Unkn-10 002 T90 30.11 | 30.29 | 0.249
Co4 | FAM |EPL13a| Unkn-10 002 T90 3047 | 3029 | 0.249
Cos | FAM |RPL13a| Unkn-17 799 T90 3249|3238 |0.160
Co6 | FAM |RPL13a| Unkn-17 799 T90 3226|3238 |0.160
Co07 | FAM |EPL13a| Unkn-23 811 T9O 3073 | 30603 | 0.148
CD3 | FAM |EPL13a| Unkn-23 811 T90 3052 | 3003 |0.148
Co9 | FAM |RPL13a| Unkn-30 805 T90 31.02|31.30 |0.395
C10 | FAM |RPL13a| Unkn-30 805 T9O 31.58|31.30 |0.395
C11 | FAM |RPL13a| Unkn-37 816 T9O 30.95| 3095 | 0.000
C12 | FAM |EPL13a| Unkn-37 816 T90 N/A | 0.00 (0000
DOl | FAM |RPL13a| Unkn-04 001 T+N20 2092 | 30.27 | 0.503
D02 | FAM |RPL13a| Unkn-04 001 T+No0 3063 | 30.27 | 0.503
DO3 | FAM |EPL13a| Unkn-11 002 T+1290 29.31| 29.59 | 0.397
Do4 | FAM |EPL13a| Unkn-11 002 T+IN90 2087 | 29.59 | 0.397
DOs | FAM |RPL13a| Unkn-18 799 T+IN90 31.45|31.41 |0.054
Dos | FAM |RPL13a| Unkn-18 799 T+INOO0 31.38|31.41 |0.054
DO7 | FAM |REPL13a| Unkn-24 211 T+1N290 30.21 | 30.17 | 0.066
DO8 | FAM |EPL13a| Unkn-24 211 T+IN90 30,12 | 30.17 | 0.0G6
DO9 | FAM |RPL13a| Unkn-31 205 T+N290 31.07 | 3074 | 0463
D10 | FAM |RPL13a| Unkn-31 205 T+Io0 3041 | 30.74 | 0465
D11 | FAM |EPL13a| Unkn-38 216 T+IN20 31.48|31.51 |0.036
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Well | Fluor | Target Content Sample Cyqg Caqg Cq
Mean | Sed.

Drew
D12 | FAM |RPL13a| Unkn-38 816 T+MN90 31.33]|31.51 | 0,036
EODLl | FAM |EPL13a| Unkn-035 001 oo 20 38| 29.76 | 0.542
EO2 | FAM |RPL13a| Unkn-05 001 wo0 3014 | 2976 | 0.542
EO2 | FAM |EPL13a| Unkn-12 002 o0 20 85| 29.82 | 0.0332
E04 | FAM |EPL13a| Unkn-12 002 o0 20 20| 29.82 | 0.0332
E0QS | FAM |RPL13a| Unkn-19 Too Foo 2006 30.14 | 0.261
EDo | FAM |REPL13a| Unkn-19 799 Fo0 30.33 | 30.14 |0.261
EO7 | FAM |EPL13a| Unkn-23 211 Wvo0 31.11| 31.15 | D054
E0D2 | FAM |REPL13a| Unkn-235 211 wvo0 31.20]1 31.15 | 0D.064
EO2? | FAM |REPL13a| Unkn-32 205 Vo0 31.21 | 30,601 |0.854
E10 | FAM |EPL13a| Unkn-32 205 Vo0 30.00| 3001 |0.854
Ell | FAM |RPL13a| Unkn-39 816 V90 3D.25 | 30.76 |0.729
El12 | FAM |RPL13a| Unkn-39 816 V90 31.28 | 30.76 |0.729
FD1 | FAM |RPL13a| Unkn-06& 001 Zo0 28 89| 28.82 |0.104
FD2 | FAM |RPL13a| Unkn-06 001 Zo0 28 74| 2882 |0.104
FO3 | FAM |EPL13a| Unkn-13 002 Zoo 2037 | 29.74 |0.524
FD4 | FAM |EPL13a| Unkn-13 002 Zoo 30,11 | 29.74 | 0.524
FO7 | FAM |RPL13a| Unkn-26 811 Z90 31.1e| 31.00 |0.217
FD2 | FAM |REPL13a| Unkn-26 211 Fo0 3085|3100 |0.217
FO9 | FAM |RPL13a| Unkn-33 205 Zo0 3038 | 29.44 | 1.325
F10 | FAM |EPL13a| Unkn-33 205 Zo0 2851|2944 | 1.325
Fl11 | FAM |RPL13a| Unkn-40 216 Zo0 31.54]| 31.27 |0D.382
F12 | FAM |RPL13a| Unkn-40 216 Zo0 3100 31.27 |0.382
G01 | FAM |REPL13a| Unkn-07 001 MC 3045|3042 | 0031
GD2 | FAM |EPL13a| Unkn-07 001 MC 30401 3042 | D031
GD3 | FAM |RPL13a| Unkn-14 002 MC 3000 29.45 |0.776
GD4 | FAM |EPL13a| Unkn-14 002 MC 28901 | 2945 |0.776
GO5 | FAM |RPL13a| Unkn-20 Too MC 3D 46| 3038 |0.116
GDa | FAM |RPL13a| Unkn-20 Too MC 30.30| 3038 |0.116
GO7 | FAM |RPL13a| Unkn-27 811 MC 3D96| 3038 |0.821
GDE | FAM |REPL13a| Unkn-27 211 MC 2079 | 3038 |0.821
G092 | FAM |RPL13a| Unkn-34 205 MC 31.09| 30.72 | 0.529
G10 | FAM |RPL13a| Unkn-34 205 MC 30.34 | 30.72 |0.529
G111 | FAM |EPL13a| Unkn-41 816 MC 3046 | 3096 |0.716
G12 | FAM |EPL13a| Unkn-41 816 MC 31.47 | 3096 |0.716
HO1 | FAM |RPL13a | Pos Cirl-42 304 pPC 29 76| 30.03 |0.378
HO2 | FAM |EPL13a| Pos Crtrl-42 204 PC 30.20| 30.03 |0.378
HO3 | FAM | RPL132a NTC-432 H2O N/A | D.00D | D.00D
HD4 | FAM | RPL13a NTC-43 H2O MN/A | D.00 | 0,000
HOS | FAM | RPL13a NTC-44 H2O MN/A | D.00 | 0,000
HDo | FAM |EPL12a NTC-44 H20O N/A | 0.00 | 0,000
HO7 | FAM |EPL13a| Unkn-45 |Pooled MC 153ng | 33 31| 3293 | 1.253
HO2 | FAM |EPL13a| Unkn-45 |Pooled MC 153ng | 3204 3293 | 1.2532
HO2 | FAM |EPL13a| Unkn-46 |Pooled MC 10ng | 34.79 | 34 28 | 0.726
H10 | FAM |EPL13a| Unkn-46 |Pooled MC 10ng | 33.77 | 34 28 |0.726
H11l | FAM |REPL13a| Unkn-47 Pooled MIC Sng | 3450 34.47 | 0D.038
H12 | FAM |REPL13a| Unkn-47 Pooled MIC Sng | 34.45 | 34.47 | 0038

Gene Expression

Target Names

Name Full |Reference| Auto |Efficiency
Name Efficiency
RPL13a|RPL13a| False Yes 100.0%
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RPLPO 15d.pcrd
2013/08/21 12:41 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 n 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
001 S15|001 S15|002 S15|002 S15|799 S15|799 S15(811 515|811 S15|805 S15|805 S15|816 S15(816 S15

B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
001 N15|001 N15|002 N15|002 N15| 799 N15|799 N15[811 N15|811 N15|805 N15|805 N15|816 N15|816 N15

C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
001 1715|007 T15|002 T15|002 T15| 799 T15| 799 T15|811 T15|811 T15 (805 T15|805T15 (816 T15|B16 T15

D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
001 001 002 002 799 799 811 811 805 805 816 816
THN15 | THN15 | T+N15 | THN15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15

E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
001 V15|001 V15|002 V15|002 V15| 799 Z15|799 Z15|811 V15(811 V15 |805 V15| 805 V15 (816 V15|B16 V15

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
RPLPO | RPLPO | RPLPO | RPLPO RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
001 215|001 Z15|002 Z15|002 215 811215|811 215|805 715|805 715|816 Z15(816 Z15

G| Pos-36 | Pos-36 | NTC-37 | NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO | RPLPO
804 PC | 804PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

Quantification

Amplification

10

10

RFU

10
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Cluantification Data

WWell | Fluor | Target | Content Sample Cqg Cq Cq
Mean | Std.

Dev
ADL | FAM |RPLPO| Unkn-01 DO1 515 2595 26.76 | 1.138
AD2 | FAM |EPLFPO| Unkn-01 001 S135 2756 26.76 |1.138
AD3 | FAM |EPLPO| Unkn-07 ooz 5135 2548 25.21 |0.372
AD4 | FAM |EPLPO| Unkn-07 D0z 515 2495 25.21 |0.372
A0S | FAM |RPLPO| Unkn-13 799 515 2599 25.62 |0.513
Alo | FAM |EPLPO| Unkn-13 799 515 2526 25.62 |0.513
AD7 | FAM |FEPLPO| Unkn-18 8211 515 26,32 20.28 |0.048
ADE | FAM |EPLPO| Unkn-18 811 515 26253 20.28 |0.048
AD9 ( FAM |RPLPO| Unkn-24 805 S15 37.40( 37.52 |0D.174
AlD | FAM |EPLPO| Unkn-24 305 5135 3764 37.52 |0.174
All | FAM |FPLFPO| Unkn-30 216 3515 26.11 | 26.59 | 0.680
Al2 | FAM |EPLPO| Unkn-30 816 515 27.07 | 26.59 |0.680
BOl | FAM |RPLPO| Unkn-02 001 N15 25,19 25.31 |0.160
BO2 | FAM |RPLPO| Unkn-02 001 M15 2542 2531 |0.160
EBO3 | FAM |EPLFPO| Unkn-08 002 M15 2521 25.24 |0.043
B0 | FAM |EPLPO| Unkn-08 002 MN15 2527 25.24 |0.043
BOS | FAM |RPLPO| Unkn-14 799 N15 2409 24 66 |0.814
BO6 | FAM |RPLPO| Unkn-14 799 N15 2524 24 66 |0.814
BO7 | FAM |EPLFPO| Unkn-19 211 N135 2745 27.20 |0.3538
BOS | FAM |EPLP0O| Unkn-19 811 N135 2693 27.20 |0.358
BO2 (| FAM |RPLPO| Unkn-25 BOS N15 2706 27.13 |0.109
B10 | FAM |RPLPO| Unkn-23 8035 N135 2721 27.13 |0.109
Ell | FAM |EPLFP0| Unkn-31 216 N13 28.48| 290.10 | D.886
BEl2z | FAM |EPLP0O| Unkn-31 216 N13 2973 29.10 | D.886
COl | FAM |RPLPO| Unkn-03 D01 T13 2595 26.10 |0.210
C02 | FAM |RPLPO| Unkn-03 001 T13 2625 26.10 |0.210
C03 | FAM |FEPLFP0| Unkn-09 002 T13 253.34| 25.29 |0.076
Co4 | FAM |EPLPO| Unkn-09 002 T13 25.24| 25.29 |0.076
COs | FAM |RPLPO| Unkn-15 799 T13 2517 25.15 |0.038
Coe | FAM |RPLPO| Unkn-15 799 T13 2512 | 25.15 |0.038
CO7 | FAM |REPLPO| Unkn-20 811 T13 2434 2418 |0.217
C0s8 | FAM |EPLP0O| Unkn-20 811 T13 2403 24.18 |0.217
Co9 (| FAM |RPLPO| Unkn-26 BOS5 T13 2499 25.15 |0.222
C10 | FAM |RPLPO| Unkn-26 803 T13 2531 25.15 |0.222
C11 | FAM |RPLPO| Unkn-32 816 T13 2753 27.88 | D462
C12 | FAM |EPLP0O| Unkn-32 816 T13 2820 27.88 |D.462
D01 (| FAM |RPLPO| Unkn-04 001 T+MN15 26.05 | 26.23 |0.256
D02 | FAM |RPLPO| Unlkn-04 001 T+MN13 26.42 | 26.23 |0.256
D03 (| FAM |RPLPO| Unkn-10 002 T+N135 2430 2478 |0.541
DO4 (| FAM |EPLPO| Unkn-10 002 T+N13 2516 24.78 |0.541
D05 | FAM |RPLPO| Unkn-16 799 T+N15 2511 2476 |0.498
DOs | FAM |RPLPO| Unkn-16 799 T+N15 2441 2476 |D.498
D07 | FAM |REPLPO| Unkn-21 811 T+M13 28 56| 28.61 |0.020
D08 | FAM |EPLPO| Unkn-21 811 T+NN13 2867 | 28.61 |0.020
DO2 (| FAM |RPLPO| Unkn-27 805 T+N15 26.11 | 26.19 |0.109
D10 | FAM |RPLPO| Unkn-27 805 T+NM135 2627 | 26.19 | 0.109
D11 | FAM |EPLPO| Unkn-33 816 T+NM13 2574 | 25.75 |0.010
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Well | Fluor | Target | Content Sample Cqg Cq Cq
Mean | Std.

Dev
D12 | FAM |RPLPO| Unkn-33 816 T+N135 2373|2575 (0.010
EO1l | FAM |EPLPO| Unkn-05 001 Wis 27.72| 28.22 (0.710
EO2 | FAM |EPLPO| Unkn-05 001 via 2872 2822 (0.710
EO2 | FAM |EPLPO| Unkn-11 002 Wi1s 25323 25.27 (0.030
El4 | FAM |EPLPO| Unkn-11 002 W13 2330 25.27 (0.030
E0S | FAM |EPLPO| Unkn-17 799 715 2534|2507 (0.3381
Edo | FAM |EPLPO| Unkn-17 799 715 24 81| 2507 (0.381
EO7 | FAM |EPLPO| Unkn-22 811 W15 25.68| 25.69 (0.012
EO2 | FAM |EPLPO| Unkn-22 811 W15 25.69| 25.69 (0.012
ED9 | FAM |EPLP0O| Unkn-28 805 V13 28.17| 27.97 |0.280
E10 | FAM |EPLP0O| Unkn-23 305 V13 27.77] 2797 |0.280
Ell | FAM |EPLP0O| Unkn-34 316 W13 20.90| 26.95 |0.081
E12 | FAM |RPLPO| Unkn-34 816 W13 27.01| 26.95 |0.081
FO1 | FAM |EPLFPO| Unkn-06 001 Z15 26.55 | 26.30 (0.261
FO2 | FAM |EPLPO| Unkn-06 001 Z135 26.18| 26.36 (0.261
FO3 | FAM |EPLP0O| Unkn-12 002 Z15 25.39| 28.52 | 4.424
FO4 | FAM |EPLPO| Unkn-12 002 Z15 3163 28.52 (4.424
FO7 | FAM |RPLPO| Unkn-23 811 Z15 2347|2348 |0.015
FO2 | FAM |EPLPO| Unkn-23 311 Z15 2349|2348 (0015
FO9 | FAM |EPLPO| Unkn-29 805 Z15 25.09| 25.08 (0.024
F10 | FAM |EPLP0O| Unkn-29 803 Z15 25.06| 25.08 |0.024
F1l1 | FAM |EPLP0O| Unkn-33 816 Z15 2723 27.22 (0037
F12 | FAM |EPLP0O| Unkn-33 816 Z15 27.19| 27.22 | 0.037
GO01 | FAM |RPLPO | Pos Ctrl-36 804 PC 25.12) 25336 (0.337
G02 | FAM | EPLPO | Pos Ctrl-36 204 PC 253.59| 25336 (0.337
G033 | FAM |EPLPO| NTC-37 H2O N/A | 000 |0.000
G04 | FAM |EPLPO| NTC-37 H2O N/A | 000 | 0.000
G053 | FAM |EPLPO| NTC-33 H2O N/A | 0.00 | 0,000
G0o | FAM |EPLPO| NTC-33 H2O N/A | 0.00 | 0,000
GO7 | FAM |RPLPO| Unkn-39 |Pooled MC 10ng (27 86( 28.01 |0.225
G038 | FAM |EPLPO| Unkn-39 |Pooled MC 10ng (2817 [ 28.01 |0.225
G029 | FAM |EPLPO| Unkn-40 |Pooled MC 13ng | 28.45( 28.29 |D.226
10 | FAM |EPLP0O| Unkn-40 |Pooled MC 13ng|28.13( 28.29 |D.226
G11 | FAM |EPLP0O| Unkn-41 | Pooled MC Sng | 2847 28,46 | 0,009
G12 | FAM |REPLPO| Unkn-41 | Pooled MC 5ng | 2845 2846 | 0.009

Gene Expression

Target Names

Name | Full | Reference Auto Efficiency
Name Efficiency
RPLFPO | RPLPOD False Yes 100.0%
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Run Setup

Plate Display

RPLPO 60d.pcrd
2013/08/21 12:43 PM

1

2

3

4

5
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Quantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
Mean | Std
Dev
ADL ( FAM |FEPLPO| Unkn-01 001 Se0 2408 24.21 |0.189
AD2 [ FAM |EPLPO| Unkn-01 001 S60 2435 2421 |D.189
AD3 [ FAM |REPLPO| Unikn-07 002 S60 23.49| 2370 | D.295
AD4 [ FAM |EPLPO| Unkn-07 002 S60 2391 2370 |0.295
ADS [ FAM |EPLPO| Unkn-13 790 560 2373 23.54 |0.259
AD6 | FAM |EPLPO| Unkn-13 To0 560 2336 23.54 |0D.239
AD7 [ FAM |EPLPO| Unkn-13 811 560 2497 2479 |D.253
ADS [ FAM |EPLPO| Unkn-13 211 560 2461 | 2479 |D.253
AD9 [ FAM |REPLPO| Unkn-24 205 S0 24.80( 2493 |D.189
AlD [ FAM |EPLPO| Unin-24 805 560 2507 | 2493 |0.189
All (| FAM |EPLPO| Unikn-30 816 360 26.35| 26,42 |D.102
Al2 [ FAM |REPLPO| Unkn-30 216 360 26.49| 26.42 | 0.102
B0l | FAM |FEPLPO| Unkn-02 001 Ned 2500 25.18 |0.233
BOZ | FAM |EPLPO| Unkn-02 001 Ned 2536 25.18 |0.233
BO3 | FAM |FEPLPO| TUnikn-03 002 Ned 26.38 | 26.87 |D.4135
BO4 | FAM |EPLPO| Unkn-03 002 Nel 2717 | 26.87 |D.415
BOS | FAM |FEPLPO| Unkn-14 Too MNel 26.24| 26.52 |0.3935
BOo | FAM |RPLPO| Unkn-14 799 MNel 26.80| 26.52 |0.395
BO7 | FAM |REPLPO| TUnkn-19 211 Ned 2403 2416 |D.186
BOS | FAM |EPLPO| Unkn-19 211 Ne0 2429 24 16 |D.186
BO9 ( FAM |FEPLPO| Unkn-23 205 Ne0 2435 2447 |0.171
B10 ( FAM |RPLPO| Unkn-23 205 NeD 2459 2447 |0.171
Ell (| FAM |FPLPO| Unkn-31 216 Ned 25534 2575 |D.286
BEl12 ( FAM |FPLPO| Unkn-31 216 Ned 25395 2575 |0.286
C01 ( FAM |FRPLPO| Unkn-03 001 Teo 2436 24.29 | 0.100
C0Z ( FAM |RPLPO| Unkn-03 001 Teo 2422 24.29 | 0.100
C03 [ FAM |EPLPO| TUnikn-09 002 TeO 2518 2478 |D.568
C04 | FAM |EPLPO| Unkn-09 002 Teo 24 38| 2478 |0.568
C05 ( FAM |EPLPO| Unkn-13 799 Te0 2462 24.31 |0.427
Co6 ( FAM |RPLPO| Unkn-13 799 Te0 2401 24.31 |0.427
CO7 | FAM |RPLPO| Unkn-20 811 TeD 2596 | 26.04 |0.109
CO03 | FAM |RPLPO| Unkn-20 811 Te0 26.12 | 26,04 |0.109
C09 ( FAM |RPLPO| Unkn-26 805 Toe0 2717 2701 |0.226
C10 ( FAM |EPLPO| Unkn-26 805 Teo 26.85| 27.01 |0.226
Cl11l (| FAM |RPLPO| TUnkn-32 816 Ted 2598 | 26.06 |D.116
C12 [ FAM |EPLPO| Unkn-32 816 Te0 26.14| 26060 |D.116
D01 | FAM |RPLPO| Unkn-04 001 T+INoO 2406 24.35 |0.412
D02 [ FAM |RPLPO| Unkn-04 001 T+INeO 2404 2435 |0.412
DO3 | FAM |RPLPO| Unkn-10 002 T+Ned 2458 2443 |D.208
D04 [ FAM |EPLPO| Unkn-10 002 T+MNol 2428 24.43 |0.208
D05 | FAM |EPLPO| Unkn-16 790 T+MNoel 2404 24.13 |0.117
DOo ( FAM |ERPLPO| Unkn-16 799 T+MNoel 2421 24.13 |0.117
DO7 | FAM |REPLPO| Unkn-21 311 T+NoeO 25.44| 2547 |D.031
D08 | FAM |EPLPO| Unkn-21 211 T+No0 25.49| 2547 |0.031
D09 ( FAM |RPLPO| Unkn-27 805 T+NoO 2045 26.27 |0.250
D10 ( FAM |EPLPO| Unkn-27 805 T+INoO 26.10| 26.27 |0.2530
D11 (| FAM |EPLPO| TUnkn-33 816 T+NoeO 26.14 | 26,02 |D.179
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
D12 | FAM |RPLPO| Unkn-33 816 T+Na0 2589|2002 (0.179
EO1l | FAM |EPLPO| Unkn-05 001 %e0 24.19| 2419 (0.003
EO2 | FAM |EPLPO| Unkn-05 001 %e0 24.19| 2419 (0.003
EO3 | FAM |EPLPO| Unkn-11 002 Vel 2376|2394 (0.233
E04 | FAM |EPLPO| Unkn-11 002 Vel 2412|2394 | 0.253
EO: | FAM |EPLPO| Unkn-17 799 Zo0 2425|2427 (0.034
Edo | FAM |EPLP0O| Unkn-17 790 Zol 24.30) 2427 |0.034
EO7 | FAM |EPLP0O| Unkn-22 311 Vel 2451|2470 (0.268
EO2 | FAM |EPLPO| Unkn-22 511 Vel 24 89| 2470 (0.268
ED9 | FAM |EPLP0O| Unkn-28 203 Vel 2373|2393 |0D.293
E10 (| FAM |RPLPO| Unkn-28 805 Vel 2414|2303 |0.203
Ell | FAM |RPLPO| Unkn-34 816 Vel 2338|2535 (0.04e
E12 [ FAM |EPLPO| Unkn-34 816 Vel 2331|2535 (0046
FO1 | FAM |EPLPO| Unkn-06 001 Z£60 24.49) 2447 (0.036
FO2 | FAM |EPLPO| Unkn-06 001 Zed 24.44| 2447 (0.036
FO3 | FAM |EPLPO| Unkn-12 002 Z60 24.59| 2437 (0.306
FO4 | FAM |EPLPO| Unkn-12 002 Zel 24 16| 2437 (0.306
FO7 | FAM |EPLP0O| Unkn-23 811 Ze0 2404 | 2492 | 0.397
FO2 | FAM |EPLPO| Unkn-23 811 Ze0 25.20| 2492 | 0.397
FO9 | FAM |EPLPO| Unkn-29 2303 Ze0 27.13| 27.26 |0D.192
F10 | FAM |EPLP0O| Unkn-29 203 Zel 27.40| 27.26 |0.192
F11 | FAM |RPLPO| Unkn-35 816 Zo0 26.12| 25.87 [0.3535
F12 | FAM |EPLP0O| Unkn-33 816 Zal 25.62| 253.87 (0.335
G01 | FAM |EPLPO | Pos Ctrl-36 304 PC 2508 ) 2488 (0.284
G02 | FAM |EPLPO | Pos Ctrl-36 304 PC 24 68| 2488 (0.284
GO3 | FAM |EPLPO| NTC-37 H2O N/A | 0.00 |0.000
G04 | FAM |EPLPO| NTC-37 H2O N/A | 000 | 0.000
G053 | FAM |EPLPO| NTC-33 H2O N/A | 0.00 | 0,000
G06 | FAM |EPLPO| NTC-33 H2O N/A | 0.00 | 0,000
GO7 | FAM |EPLPO| Unkn-39 |Pooled MC 10ng | 2718 ( 27.09 |0.127
G038 | FAM |EPLP0O| Unkn-39 | Pooled MC 10ng | 27.00( 27.09 |0.127
G09 | FAM |EPLPO| Unkn-40 |Pooled MC 153ng|27.19| 27.18 |0.019
G10 | FAM |RPLPO| Unkn-40 |Pooled MC 15ng|27.16( 27.18 |0.019
11 | FAM |EPLP0O| Unkn-41 | Pooled MC 5ng (22806 2858 |0.113
512 | FAM |EPLP0O| Unkn-41 | Pooled MC Sng (2850 2858 |0.113

Gene Expression

Target Names

Name | Full | Reference Auto Efficiency
Name Efficiency
RPLPO | EFLFPOD False Yes 100.0%
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Run Setup

Plate Display

RPLPO 90d.pcrd
2013/08/21 12:44 PM
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Quantification Data

Well | Fluor | Target | Content Sample Cqg Cq Cq
Mean | Std
Dev
A0l | FAM |RPLPO| Unkn-01 001 590 24 28 24.42 | 0.205
AD2 | FAM |EPLFP0| Unkn-01 001 =90 2457 24.42 |0.205
AD3 | FAM |RPLPO| Unkn-08 ooz 590 2382 | 23.88 |0.089
ADL [ FAM |REPLPO| Unkn-08 002 590 2395 23.88 |0.0292
A0S | FAM |EPLPO| Unkn-15 799 500 24 68 | 24.27 | 0.5367
ADs | FAM |RPLPO| Unkn-15 799 500 23 87| 24.27 | 0.567
AD7 | FAM |REPLPO| Unkn-21 811 390 2331 23.13 |0.256
ADE | FAM |EPLFPO| Unkn-21 211 390 2293 23.13 |0.256
AD9 [ FAM |EPLPO| Unkn-28 805 590 2547|2532 |0.212
AlD | FAM |EPLPO| Unkn-28 205 390 2517 2532 |0.212
All | FAM |EPLFPO| Unkn-35 216 390 2570 25.660 |D.061
Al2 | FAM |RPLPO| Unkn-35 216 590 2561 25.66 |0.061
BOl | FAM |RPLPO| Unkn-02 001 Moo 2437 2437 |0.012
BOZ | FAM |EPLFPO| Unkn-02 001 ™90 24 38| 24.37 |0.012
BO3 | FAM |RPLPO| Unkn-09 002 Moo 2411 | 2407 |D.063
BO4 | FAM |EPLPO| Unkn-09 002 Moo 2402 | 2407 | D.063
BOS | FAM |EPLFPO| Unkn-16 799 N9 2512 24.67 |0.643
BOo | FAM |EPLPO| Unkn-16 79O N90 2421 2467 |0D.643
BO7 | FAM |EPLFPO| Unkn-22 211 o0 2526 25.392 |0.183
BOE | FAM |EPLFPO| Unkn-22 211 o0 2552 2539 |0.183
BO2 (| FAM |RPLPO| Unkn-29 205 No0 24.40( 24 36 |D.038
B10 | FAM |RPLPO| Unkn-29 805 o0 2431 24 36 |0D.038
Ell | FAM |EPLPO| Unkn-36 216 No0 2474 2446 |0.401
Bl2 | FAM |RPLPO| Unkn-36 216 N90 2418 2446 |0.401
C01 | FAM |EPLPO| Unkn-03 001 T9O 24 50| 24,86 |0.503
C0z | FAM |EPLFPO| Unkn-03 001 T90 2521 24.86 |0.505
CO03 (| FAM |RPLPO| Unkn-10 002 T90 2497 | 2493 | 0.045
Co4 (| FAM |EPLFPO| Unkn-10 002 T90 2490| 2493 |0D.045
C0s | FAM |EPLPO| Unkn-17 799 T20 25.01 | 25.02 |0.009
CO6 | FAM |RPLPO| Unkn-17 799 T90 25.02 | 25.02 | 0D.009
CO7 | FAM |RPLPO| Unkn-23 811 T90 2403 2413 |0.139
C0s8 | FAM |EPLPO| Unkn-23 811 T90 2423 2413 |0.139
Co9 ( FAM |RPLPO| Unkn-30 805 T90 26035 26.31 |0.047
C10 (| FAM |EPLPO| Unkn-30 805 T90 2628 26.31 |0.047
C11 | FAM |EPLFPO| Unkn-37 816 T90 253.20( 25.12 |0.119
C12 | FAM |RPLPO| Unkn-37 816 T90 2503 25.12 |D.119
D01 (| FAM |EPLFPO| Unkn-04 001 T+M90 24 60| 2468 |0.112
D02 (| FAM |EPLPO| Unkn-04 001 T+N90 2476 24.68 |0.112
D03 (| FAM |RPLPO| Unkn-11 002 T+MN90 2432 24.10 |0.314
Do4 | FAM |EPLPO| Unkn-11 002 T+MN90 23 88| 24.10 |0.314
D05 | FAM |EPLPO| Unkn-18 79O T+IN90 2412 | 2395 |0.233
DO6 | FAM |RPLPO| Unkn-18 799 T+N90 2379 2395 |0.233
D07 | FAM |EPLPO| Unkn-24 811 T+N20 2383 2394 |D.146
DOg (| FAM |RPLPO| Unkn-24 811 T+MN20 2404 2394 |0.146
D02 (| FAM |RPLPO| Unkn-31 805 T+MN90 25538 2554 |0.037
D10 | FAM |EPLPO| Unkn-31 205 T+N90 25.50( 25.54 |0.057
D11 | FAM |EPLP0O| Unkn-38 816 T+N90 27.29| 27.01 |0.397
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WWell | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 (| FAM |RPLPO| TUnkn-38 8l6 T+IN9O 26.73 | 27.01 (0397
EOD1l (| FAM |RPLPO| TUnkn-05 001 “oo 24 59| 2443 |D.2
EDZ | FAM |RPLPO| TUnkn-05 001 “ea 2427 2443 (0.
EO3 | FAM |RPLPO| TUnkn-12 002 e 24 35 24.32 (0.
E04 | FAM |RPLP0| TUnkn-12 002 o0 2429 24.32 (0.
EOS | FAM |RPLPO| TUnkn-19 799 Zo0 24 38 24.32 (D,
EDo | FAM |RPLPO| TUnkn-19 799 Zo0 24 26| 24.32 | 0.
EO7 | FAM |RPLPO| TUnkn-25 211 o0 2535 25.22 (0.
EOD2 | FAM |RPLPO| TUnkn-25 211 Woo 2509 2522 | 0.
ED9 | FAM |RPLPO| TUnkn-32 305 o0 24 35( 2440 (0.
El10 | FAM |RPLPO| TUnkn-32 3035 WoO 24.45( 2440 (0.
Ell | FAM |RPLPO| TUnkn-39 816 o0 2521 25.23 (0.
El12 | FAM |RPLPO| TUnkn-39 816 W90 2526 25.23 (0.
FO1 | FAM |RPLPO| TUnkn-06 001 Zo0 24 13 24.57 (0.
FO2 | FAM |RPLP0O| TUnkn-06 001 Z90 2500 ( 24.57 (0.
FO3 | FAM |RPLPO| TUnkn-13 002 Zo0 24.10| 2392 |D.2
FD4 | FAM |RPLPO| TUnkn-13 002 Zo0 2374 | 2392 |D.
FO7 | FAM |RPLPO| TUnkn-26 811 Zo0D 24 88 ( 25.05 | O.
FO8 | FAM |RPLPO| TUnkn-26 811 Z90 2523 25.05 (0.
FO9 [ FAM |RPLPO| TUnkn-33 203 Z90 2409 2413 (0,055
F10 | FAM |RPLPO| TUnkn-33 203 Z90 24 16| 24.13 (0,055
Fl11 | FAM |RPLPO| TUnkn-40 316 Z90 2527 | 25.60 | 0406
F12 | FAM |RPLPO| TUnkn-40 816 Z90 2593 | 25.60 | 0400
GO01 | FAM |RPLP0O| Unkn-07 001 MC 24 70| 24.70 | 0.004
G02 | FAM |RPLPO| TUnkn-07 001 MC 24 70| 24.70 | 0.002
GO03 | FAM |RPLPO| TUnkn-14 002 MC 24 24 2412 (0.160
GD4 | FAM |RPLPO| TUnkn-14 002 MC 2401 | 24.12 (0160
GO0S | FAM |RPLPO| TUnkn-20 Too MC 24 41| 24 46 (0077
GD& | FAM |RPLPO| TUnkn-20 ToO MC 24 52| 24 .46 (0077
GO7 | FAM |RPLPO| TUnkn-27 211 MC 23 32| 2343 (0.162
GDE8 | FAM |RPLPO| TUnkn-27 811 MC 23 55| 2343 (0.162
GD9 | FAM |RPLPO| TUnkn-34 805 MC 24 29 24 .44 (0215
G110 | FAM |RPLP0O| TUnkn-34 805 MC 2459 24.44 (0.2135
Gll1l | FAM |RPLPO| TUnkn-41 816 MC 24 83| 2402 | D.130
G12 (| FAM |RPLPO| TUnkn-41 816 MC 2502 ( 2492 |D.130
HO1 | FAM | RPLFPO | Pos Crrl-42 804 PC 25 26| 25.12 (0.205
HO2 | FAM | RPLPO | Pos Ctrl-42 304 PC 24 97 25.12 | 0.205
HO3 | FAM | REPLPO NTC-43 HIO N/A 0.00 (0.000
HO4 | FAM | EPLPO NTC-43 H2IO N/A 0.00 (0.000
HOS | FAM | EPLFO NTC-44 H2IO N/A 0.00 (0.000
HODo | FAM | EPLPO NTC-44 H2XOQ N/A 0.00 | 0.000
HO7 | FAM |RPLPO| TUnkn-45 |(Pooled MC 13ng |27.38 (| 27.80 | 0.598
HOE | FAM |RPLPO0| TUnkn-45 |(Pooled MC 15ng |28.22( 27.80 ( 0.598
HO9 [ FAM |RPLP0O| TUnkn-46 |Pooled MC 10ng (2731 | 27.45 (0.203
H10 | FAM |RPLP0O| TUnkn-46 |Pooled MC 10ng |27.59 | 27.45 (0.203
Hil | FAM |RPLPO| TUnikn-47 Pooled MC Sng | 28.60 | 28.64 | 0.058
H12 (| FAM |RPLP0O| TUnkn-47 Pooled MC Sng | 28.68 | 28.64 | 0.058

Gene Expression

Target Names

Name Full |Reference Auto Efficiency
Name Efficiency
RPLPO | RPLPOD False Yes 100.0%
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SDHA 15d.pcrd
2013/08/21 12:51 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 11 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
001 S15|001 815|002 S15|002 S15(799 S15|799 515|811 S15|811 515|805 S15|805 S15|816 S15|816 S15

B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
001 N15|001 N15{002 N15|002 N15| 799 N15| 799 N15|811 N15|811 N15(805 N15|805 N15|816 N15|816 N15

C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
001 T15|001 T15{002T15|002T15|799 T15|799T15|811T15|811T15(805T15|805T15|816 T15|816 T15

D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
001 001 002 002 799 799 811 811 805 805 816 816
T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15

E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
001 V15001 V15|002 V15|002 V15|799 7215|799 Z15|811 V15|811 V15 |B05 V15| 805 V15|816 V15|816 V15

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
SDHA | SDHA | SDHA | SDHA SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
001 215|001 215|002 Z15|002 Z15 811715811215 (805 715|805 215|816 Z15|816 Z15

G| Pos-36 | Pos-36 | NTC-37 | NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA | SDHA
804 PC | 804 PC| H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

Quantification

Amplification

10

10

RFU

10

10

ANk
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Quantification Data

Well | Fluor | Target Content Sample Cq Caq Cq
Mean | Std.
Dev
A0l | FAM | SDHA | Unkn-01 ool 5135 3033 | 3047 (0197
AD2 | FAM | SDHA | Unkn-01 001 515 3061 | 3047 (0197
AD3 | FAM | SDHA | Unkn-07 o0z 515 3304 32.84 (1.140
AD4 | FAM | SDHA | Unkn-07 o0z 515 3203 32.84 (1.140
A0S | FAM | SDHA | Unkn-13 799 515 32 58| 32.29 (0404
Ao | FAM | SDHA | Unkn-13 Joo 515 32.01 | 32.29 | 0.
AD7 | FAM | SDHA | Unkn-18 811 515 3280 3257 (0O
ADE | FAM | SDHA | Unkn-18 811 515 32.34| 32.57 (0.320
AD9 | FAM | SDHA | Unkn-24 805 515 N/A | D.OO (0000
Al0 | FAM | SDHA | Unkn-24 305 515 N/A | D00 (0,000
All | FAM | SDHA | Unkn-30 2la 515 3273 | 32.84 (D157
Al2 | FAM | SDHA | Unkn-30 2la 515 3295 | 32.84 (0157
B0l | FAM | SDHA | Unkn-02 001 N135 290.51| 2975 (0.351
BOZ | FAM | SDHA | Unkn-02 001 N135 3000|2975 (0331
BO3 | FAM | SDHA | Unkn-08 002 N15 31 56| 31.72 (0226
BO4 | FAM | SDHA | Unkn-08 002 N15 31 88| 31.72 (0226
BOS | FAM | SDHA | Unkn-14 799 N15 31.29| 31.24 | 0.062
BO6 | FAM | SDHA | Unkn-14 799 MN13 31.20|( 31.24 | 0062
BO7 | FAM | SDHA | Unkn-19 311 W13 32.58| 3279 (0288
BOE | FAM | SDHA | Unkn-19 811 W13 3299 3279 (D288
EBO9 | FAM | SDHA | Unkn-25 305 MN15 3541|3517 (0335
E10 | FAM | SDHA | Unkn-25 305 MN15 3494|3517 (0.335
Ell | FAM | SDHA | Unkn-31 216 N15 33.53| 3354 (0014
BEl12 | FAM | SDHA | Unkn-31 216 N15 33.55| 3354 (0014
C01l | FAM | SDHA | Unkn-03 001 T15 3062 | 3051 (0.148
C02 | FAM | SDHA | Unkn-03 001 T15 3041 3051 (0.148
C03 | FAM | SDHA | Unkn-09 D02 T15 30.54 | 3058 (0D.033
Co4 | FAM | SDHA | Unkn-09 D02 T15 3062 | 3058 (D033
C0S | FAM | SDHA | Unkn-135 790 T15 31.83| 31.33 (D.699
Coe | FAM | SDHA | Unkn-135 790 T15 30.84 | 31.33 (D.699
C07 | FAM | SDHA | Unkn-20 811 T15 3205 31.74 (0430
C02 | FAM | SDHA | Unkn-20 811 T15 31.43| 31.74 (0430
Co9 | FAM | SDHA | Unkn-26 805 T15 33 84| 33.84 (0001
C10 | FAM | SDHA | Unkn-26 805 T15 33 84| 33.84 (0001
Cl11 | FAM | SDHA | Unkn-32 81la T13 3382 | 33.87 (0083
C12 | FAM | SDHA | Unkn-32 81a T13 3393 | 33.87 (0.083
D01 | FAM | SDHA | Unkn-04 001 T+IN135 3205 31.71 (D482
D02 | FAM | SDHA | Unkn-04 001 T+IN135 31.37| 31.71 (D482
DO3 | FAM | SDHA | Unkn-10 002 T+IN15 31.05| 3056 (0687
D04 | FAM | SDHA | Unkn-10 002 T+IN15 3008 | 3050 | 0.087
DOS | FAM | SDHA | Unkn-16 T7o0 T+MN15 34 35| 34.33 (0019
D06 | FAM | SDHA | Unkn-16 T7o0 T+MN15 34 32| 3433 (0019
DO7 | FAM | SDHA | Unkn-21 811 T+IN15 i5.63| 3553 (0.142
DO8 | FAM | SDHA | Unkn-21 811 T+IN15 3543 | 3553 (0D.142
D09 | FAM | SDHA | Unkn-27 805 T+IN13 3337|3349 (0172
D10 | FAM | SDHA | Unkn-27 805 T+IN135 3361|3349 (0172
D11 | FAM | SDHA | Unkn-33 81a T+IN135 31.71| 31.69 (0022
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
D12 | FAM | SDHA | Unkn-33 816 T+N13 3168 31.69 (00022
EO1 | FAM | SDHA | Unkn-05 001 Wi1a 31.16| 31.36 |0D.289
EO2 | FAM | SDHA | Unkn-05 001 W1is 31.57| 31.36 |0D.289
EO3 | FAM | SDHA | Unkn-11 002 W13 3002 ) 30011 (0.128
E04 [ FAM | SDHA | Unkn-11 002 Wia 3020 30011 (0.128
E05 | FAM | SDHA | Unkn-17 799 7135 3195|3143 (0733
E06 | FAM | SDHA | Unkn-17 799 715 3091 31.43 |0.733
EO7 | FAM | SDHA | Unkn-22 811 W13 3233 | 32.39 (0063
E02 | FAM | SDHA | Unkn-22 811 W13 32.44) 3239 (0063
E09 | FAM | SDHA | Unkn-28 803 W13 3426|3396 (0422
E10 | FAM | SDHA | Unkn-28 803 W13 3360|3306 (0422
Ell | FAM | SDHA | Unkn-34 816 W13 31.39| 3197 (0.103
El12 [ FAM | SDHA | Unkn-34 8lo W13 3204|3197 (0.103
FO1 | FAM | SDHA | Unkn-06 001 Z13 29.44 | 29 86 (0.603
FO2 | FAM | SDHA | Unkn-06 001 Z13 30.29| 2986 | 0.6035
FO3 | FAM | SDHA | Unkn-12 002 Z13 30.30| 30.50 (0.273
FO4 | FAM | SDHA | Unkn-12 002 7135 30,69 | 30.50 |0.273
FO7 | FAM | SDHA | Unkn-23 811 Z13 3029 30.32 |08
FO2 | FAM | SDHA | Unkn-23 811713 3035 3032 (0048
FO2 | FAM | SDHA | Unkn-29 803 Z13 3206| 31.84 (0306
F10 | FAM | SDHA | Unkn-29 805 Z13 3163 31.54 (0306
F11 | FAM | SDHA | Unkn-35 BleZ13 31.30| 31.33 (00045
F12 | FAM | SDHA | Unkn-33 816213 3136 31.33 (0045
GO01 | FAM | SDHA | Pos Ctrl-36 E04 PC 2094 29908 |0.057
G02 | FAM | SDHA | Pos Ctrl-36 804 PC 3002 | 2998 |0.057
G03 | FAM | SDHA | NTC-37 H2O N/A | 000 | 0,000
G04 | FAM | SDHA | NTC-37 H2O N/A | D00 | 0,000
G053 | FAM | SDHA | NTC-38 H2O N/A | D00 | 0,000
Gl6 | FAM | SDHA | NTC-38 H2O N/A | D00 | 0,000
GO7 | FAM | SDHA | Unkn-39 | Pooled MC 10ng | 3195 | 31.600 (0486
GO0g | FAM | SDHA | Unkn-39 |Pooled MC 10ng | 31.26| 31.60 (0.486
G0% | FAM | SDHA | Unkn-40 |Pooled MC 13ng | 32.05 | 32.34 (D412
=10 | FAM | SDHA | Unkn-40 |Pooled MC 13ng | 32.64 | 3234 |0.412
=11 | FAM | SDHA | Unkn-41 | Pooled MC 5ng | 3301 33.14 |0.183
12 | FAM | SDHA | Unkn-41 | Pooled MC 5ng | 3327 | 33.14 |0.183

Gene Expression

Target Names

Name | Full |Reference Auto Efficiency
Name Efficiemcy
SDHA [ SDHA False Yes 100.0%
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Run Setup

Plate Display

SDHA 60d.pcrd
2013/08/21 12:52 PM

1

2

3

4

5

6

7

8

9

10

n

12

A| Unk-1
SDHA
001 S60

Unk-1
SDHA
001 S60

Unk-7
SDHA
002 s60

Unk-7
SDHA
002 s60

Unk-13
SDHA
799 SB0

Unk-13
SDHA
799 S60

Unk-18
SDHA
811 860

Unk-18
SDHA
811860

Unk-24
SDHA
805 S60

Unk-24
SDHA
805 SBO

Unk-30
SDHA
816 S60

Unk-30
SDHA
816 S60

B| Unk-2
SDHA
001 N60

Unk-2
SDHA
001 N60

Unk-8
SDHA
002 N60

Unk-8
SDHA
002 N60

Unk-14
SDHA
799 N60

Unk-14
SDHA
799 N60

Unk-19
SDHA
811 N60

Unk-19
SDHA
811 N60

Unk-25
SDHA
805 N60

Unk-25
SDHA
805 N60

Unk-31
SDHA
816 N60

Unk-31
SDHA
816 N60

C| Unk-3
SDHA
001 TE0

Unk-3
SDHA
001 T60

Unk-9
SDHA
002 T60

Unk-9
SDHA
002 T60

Unk-15
SDHA
799 T60

Unk-15
SDHA
799 TEO

Unk-20
SDHA
8117160

Unk-20
SDHA
811 T60

Unk-26
SDHA
805 T60

Unk-26
SDHA
805 T60

Unk-32
SDHA
816 TGO

Unk-32
SDHA
816 T60

D| Unk-4
SDHA
001
T+NG0

Unk-4
SDHA
001
T+NEB0

Unk-10
SDHA
002
T+NGO

Unk-10
SDHA
002
T+NG0

Unk-16
SDHA
799
T+NG0

Unk-16
SDHA
799
T+NG0

Unk-21
SDHA
81
T+NGO

Unk-21
SDHA
81
T+NG0

Unk-27
SDHA
805
T+NG0

Unk-27
SDHA
805
T+NGO

Unk-33
SDHA
816
T+NG0

Unk-33
SDHA
816
T+NGBO

E| Unk-5
SDHA
001 ve0

Unk-5
SDHA
001 V60

Unk-11
SDHA
002 v60

Unk-11
SDHA
002 V60

Unk-17
SDHA
799 760

Unk-17
SDHA
799 760

Unk-22
SDHA
811 V60

Unk-22
SDHA
811Vv60

Unk-28
SDHA
805 V60

Unk-28
SDHA
805 VB0

Unk-34
SDHA
816 V60

Unk-34
SDHA
816 V60

F| Unk-6
SDHA
001 Z60

Unk-6
SDHA
001 Z60

Unk-12
SDHA
002 Z60

Unk-12
SDHA
002 Z60

Unk-23
SDHA
811 760

Unk-23
SDHA
811760

Unk-29
SDHA
805 Z60

Unk-29
SDHA
805 760

Unk-35
SDHA
816 Z60

Unk-35
SDHA
816 Z60

G| Pos-36
SDHA
804 PC

Pos-36
SDHA.
B804 PC

NTC-37
SDHA
H20

NTC-37
SDHA
H20

NTC-38
SDHA
H20

NTC-38
SDHA
H20

Unk-39

SDHA

Pooled
MC
10ng

Unk-39

SDHA

Pooled
MC
10ng

Unk-40

SDHA

Pooled
MC

15ng

Unk-40
SDHA
Pooled
MC
15ng

Unk-41
SDHA
Pooled
MC 5ng

Unk-41
SDHA
Pooled
MC 5ng

Quantification

10

10

RFU

10

10

Amplification
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Cluantification Data

Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
ADL | FAM | SDHA | Unkn-01 001 Sel 31.11| 3096 (0.218
AD2 | FAM | SDHA | Unkn-01 001 Se0 30.80( 3096 (D.218
AD3 | FAM | SDHA | Unkn-07 002 S60 3043 | 30,44 (0,020
AD4 | FAM | SDHA | Unkn-07 00z S60 3046 | 3044 (0.020
ADS | FAM | SDHA | Unkn-13 799 560 31.27( 31.31 (D.059
AD6 | FAM | SDHA | Unkn-13 799 S60 31.35| 31.31 (0,059
AQ7 | FAM | SDHA | Unkn-18 811 Se0 31.17| 31.20 (0,051
ADE | FAM | SDHA | Unkn-18 811 Se0 31.24| 31.20 (0.051
AD29 | FAM | SDHA | Unkn-24 205 Sel 30,57 | 3066 (D.123
AlD | FAM | SDHA | Unkn-24 805 560 3075 | 3006 (0.123
All | FAM | SDHA | Unkn-30 816 Sel 3193 ( 31.90 (D.044
Al2 | FAM | SDHA | Unkn-30 816 S60 31.87( 31.90 (D.044
EOl | FAM | SDHA | Unkn-02 001 MNed 3061 | 30.93 (D.449
EBO2 | FAM | SDHA | Unkn-02 001 Med 31.25( 3093 (D.449
EO3 | FAM | SDHA | Unkn-03 002 Med 31.87| 3199 (0.1735
EO4 | FAM | SDHA | Unkn-03 002 Med 32.12| 31,99 (0.1735
BOS | FAM | SDHA | Unkn-14 799 Mol 30.78 | 3097 (D.269
BO6 | FAM | SDHA | Unkn-14 709 Mel 31.16( 3097 (D.269
BO7 | FAM | SDHA | Unkn-19 211 MNed 3095 | 31.03 (0.106
EBO2 | FAM | SDHA | Unkn-19 811 Mol 31.10( 31.03 (D.106
EO9 | FAM | SDHA | Unkn-25 203 MNed 3032 | 30,31 (0.00D4
E10 | FAM | SDHA | Unkn-25 805 Nod 3031 | 30.31 (0.004
Ell | FAM | SDHA | Unkn-31 216 Mol 31.11| 31.12 (D.O14
BEl12 | FAM | SDHA | Unkn-31 216 Mol 31.13| 31.12 (D.014
C01 | FAM | SDHA | Unkn-03 001 TeD 3002 | 30.57 (0076
C02 | FAM | SDHA | Unkn-03 001 TeD 3051 | 30,57 (0O76
C03 | FAM | SDHA | Unkn-09 002 TeD 3029 | 3040 (0.155
C04 | FAM | SDHA | Unkn-09 002 TG0 3051 | 3040 (D135
C05 | FAM | SDHA | Unkn-15 799 TeD 31.25| 31.72 |0.653
C0& | FAM | SDHA | Unkn-15 799 TeD 32.18| 31.72 |0.653
C07 | FAM | SDHA | Unkn-20 311 Ted 3209|3221 (0.164
CO08 | FAM | SDHA | Unkn-20 311 TeO 32.32| 3221 (D.164
C0% | FAM | SDHA | Unkn-26 303 Tel 3303 33.03 (D012
C10 | FAM | SDHA | Unkn-26 203 Tel 3304|3303 (0012
C11 | FAM | SDHA | Unkn-32 816 Tol 31.19| 31.52 (0468
C12 | FAM | SDHA | Unkn-32 316 Tel 31.86| 31.52 (D468
D01 | FAM | SDHA | Unkn-04 001 T+MNed 30.13| 30.18 (0,070
D02 | FAM | SDHA | Unkn-04 001 T+MNed 30,23 | 30.18 (D.070
D03 | FAM | SDHA | Unkn-10 002 T+MNed 30,12 | 30016 (0052
D04 | FAM | SDHA | Unkn-10 002 T+MNed 30,19 30.16 (0052
D05 | FAM | SDHA | Unkn-16 799 T+N60 31.60( 31.60 | D.0DO
D06 | FAM | SDHA | Unkn-16 799 T+IN60 31.60( 31.60 | D.0DD
DO7 | FAM | SDHA | Unkn-21 811 T+Ne0 3199 31.82 (D.247
D08 | FAM | SDHA | Unkn-21 211 T+MNed 31.04| 31.82 (0.247
D09 | FAM | SDHA | Unkn-27 8305 T+MNed 32.25| 32.17 (0.121
D10 | FAM | SDHA | Unkn-27 205 T+MNeO 3208|3217 (0121
D11 | FAM | SDHA | Unkn-33 216 T+MNe0 31.25| 31.27 (0,030
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Well | Fluor | Target| Content Sample Cq Cq Cq
MhMean | Std.

Dev
D12 | FAM | SDHA | Unkn-33 816 T+MNe0 31.29| 31.27 (0030
EO1 | FAM | SDHA | Unkn-05 001 Vel 30.20) 2998 (0306
E02 | FAM | SDHA | Unkn-05 001 Vel 2976 | 2998 | 0.306
EO3 | FAM | SDHA | Unkn-11 002 Vel 10.70| 20.81 |0.146
E04 [ FAM | SDHA | Unkn-11 002 Vel 2091 | 29.81 |0.146
E05 | FAM | SDHA | Unkn-17 799 Zal 3138|3149 (0.138
E0o | FAM | SDHA | Unkn-17 799 Zal 31.60) 31.49 (0.138
EO7 | FAM | SDHA | Unkn-22 811 Vel 31.06| 31.06 (0.001
E02 | FAM | SDHA | Unkn-22 811 Va0 3106| 31.06 (0.001
E09 | FAM | SDHA | Unkn-23 805 Vel 2058 29.74 | 0.224
E10 | FAM | SDHA | Unkn-28 803 Vel 2090| 29074 |0.224
Ell | FAM | SDHA | Unkn-34 81a Vel 30.72 | 3051 (0297
El12 [ FAM | SDHA | Unkn-34 816 Vel 30.30) 3051 (0.297
FO1 | FAM | SDHA | Unkn-06 001 Ze0 1076 2965 |0.154
FO2 | FAM | SDHA | Unkn-06 001 Za0 20.55| 29.65 |0.154
FO3 | FAM | SDHA | Unkn-12 002 Za0 30.82) 3058 (0344
FO4 | FAM | SDHA | Unkn-12 002 Ze0 3034 ) 3058 (0344
FO7 | FAM | SDHA | Unkn-23 311 Zo0 31.79) 31.44 (0494
FOs | FAM | SDHA | Unkn-23 811 Za0 31.09) 31.44 (0494
FO° | FAM | SDHA | Unkn-29 805 Za0 3279 32.68 (0.133
F10 | FAM | SDHA | Unkn-29 805 Ze0 32.57| 32.68 (0153
F1l1 | FAM | SDHA | Unkn-33 8le Zal 31.59) 3144 (0D.218
F12 | FAM | SDHA | Unkn-33 816 Za0 31.29| 31.44 |0.218
G01 | FAM | SDHA | Pos Ctrl-36 804 PC 31.01| 31.01 (0.003
G02 | FAM | SDHA | Pos Ctrl-36 804 PC 31.01| 31.01 (0.003
G03 | FAM | SDHA | NTC-37 H2O N/A | D.0OD | 0,000
G04 | FAM | SDHA | NTC-37 H2O N/A | D.00 | D.000
G035 | FAM | SDHA | NTC-38 H2O N/A | D.0O | 0,000
G06 | FAM | SDHA | NTC-38 H2O N/A | D.0O | 0,000
G07 | FAM | SDHA | Unkn-39 | Pooled MC 10ng | 31.52| 31.51 |0.013
GOS8 | FAM | SDHA | Unkn-39 | Pooled MC 10ng | 31.50| 31.51 |0.013
G09 | FAM | SDHA | Unkn-40 |Pooled MC 13ng | 3262 | 32.41 |0.292
=10 | FAM | SDHA | Unkn-40 |Pooled MC 13ng | 32.20| 32.41 |0.292
=11 | FAM | SDHA | Unkn-41 | Pooled MC Sng | 3296 33.07 (0.160
12 | FAM | SDHA | Unkn-41 | Pooled MC Sng |33.19) 33.07 (0.160

Gene Expression

Target Names

Name | Full |Reference Auto Efficiency
Name Efficiency
SDHA [ 3SDHA False Yes 100.0%

159



APPENDICES

Run Setup

Plate Display

SDHA 90d.pcrd
2013/08/21 12:52 PM

1

2

3

4

5

6

7

8

9

10

1

12

A| Unk-1
SDHA
001 S80

Unk-1
SDHA
001 S90

Unk-8
SDHA
002 S80

Unk-8
SDHA
002 S90

Unk-15
SDHA
799 S90

Unk-15
SDHA
799 S90

Unk-21
SDHA
811590

Unk-21
SDHA
811580

Unk-28
SDHA
805 S90

Unk-28
SDHA
805 S90

Unk-35
SDHA
816 S90

Unk-35
SDHA
816 S80

B| Unk-2
SDHA
001 NSO

Unk-2
SDHA
001 N90

Unk-9
SDHA
002 N80

Unk-9
SDHA
002 NSO

Unk-16
SDHA
799 N90

Unk-16
SDHA
799 NSO

Unk-22
SDHA
811 N90

Unk-22
SDHA
811 NGO

Unk-29
SDHA
805 N90

Unk-29
SDHA
805 NS0

Unk-36
SDHA
816 NSO

Unk-36
SDHA
816 N90

C| Unk-3
SDHA
001 T90

Unk-3
SDHA
0017190

Unk-10
SDHA
002790

Unk-10
SDHA
002 T90

Unk-17
SDHA
799 T90

Unk-17
SDHA
799 790

Unk-23
SDHA
811790

Unk-23
SDHA
811190

Unk-30
SDHA
805 T90

Unk-30
SDHA
805 T90

Unk-37
SDHA
816 T90

Unk-37
SDHA
816 T90

D| Unk-4
SDHA
001
T+N90

Unk-4
SDHA
001
T+N90

Unk-11
SDHA
002
T+NS0

Unk-11
SDHA
002
T+N90

Unk-18
SDHA
799
T+NS0

Unk-18
SDHA
799
T+N90

Unk-24
SDHA
811
T+N90

Unk-24
SDHA
811
T+NS0

Unk-31
SDHA
805
T+N90

Unk-31
SDHA
805
T+NS0

Unk-38
SDHA
816
T+N90

Unk-38
SDHA
816
T+NS0

E| Unk-5
SDHA
001 v80

Unk-5
SDHA
001 Va0

Unk-12
SDHA
002 v80

Unk-12
SDHA
002 Va0

Unk-19
SDHA
799 790

Unk-19
SDHA
798 790

Unk-25
SDHA
811Va0

Unk-25
SDHA
811Vv80

Unk-32
SDHA
805 Va0

Unk-32
SDHA
805 V80

Unk-39
SDHA
816 Va0

Unk-39
SDHA
816 V80

F| Unk-6
SDHA
001 Z90

Unk-6
SDHA
001290

Unk-13
SDHA
002 Z90

Unk-13
SDHA
002 790

Unk-26
SDHA
811790

Unk-26
SDHA
811790

Unk-33
SDHA
805 790

Unk-33
SDHA
805 790

Unk-40
SDHA
816 790

Unk-40
SDHA
816 790

G| Unk-7
SDHA
001 MC

Unk-7
SDHA
001 MC

Unk-14
SDHA
002 MC

Unk-14
SDHA
002 MC

Unk-20
SDHA
799 MC

Unk-20
SDHA
799 MC

Unk-27
SDHA
81T MC

Unk-27
SDHA
811 MC

Unk-34
SDHA
805 MC

Unk-34
SDHA
805 MC

Unk-41
SDHA
816 MC

Unk-41
SDHA
816 MC

H| Pos-42
SDHA
804 PC

Pos-42
SDHA
B804 PC

NTC-43
SDHA
H20

NTC-43
SDHA
H20

NTC-44
SDHA
H20

NTC-44
SDHA
H20

Unk-45

SDHA

Pooled
MC
15ng

Unk-45
SDHA
Pooled
MC
15ng

Unk-46

SDHA

Pooled
MC

10ng

Unk-46
SDHA
Pooled
MC
10ng

Unk-47
SDHA
Pooled
MC 5ng

Unk-47
SDHA
Pooled
MC 5ng

Quantification

10

10

RFU

10

10

Amplification

<N dd:&.iac;_ ST

10
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Quuantification Data

Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
A0l | FAM | SDHA | Unkn-01 001 590 31.42| 31.24 |D.232
AD2 | FAM | SDHA | Unkn-01 001 590 31.06| 31.24 |0.252
AD3 | FAM | SDHA | Unkn-03 0oz 590 30.37| 30.27 |0.139
AD4 | FAM | SDHA | Unkn-03 0oz 590 30.17 | 30.27 |0.139
ADS | FAM | SDHA | Unkn-15 799 390 2922 2939 | 0.232
AD6 | FAM | SDHA | Unkn-15 799 00 29 55| 2930 |D.232
AD7 | FAM | SDHA | Unkn-21 811 590 20.72| 2061 |D.151
ADE | FAM | SDHA | Unkn-21 811 590 20.50| 29.61 |D.151
AD9 | FAM | SDHA | Unkn-28 205 590 31.42| 31.29 |D.182
AlD | FAM | SDHA | Unkn-28 205 590 31.16| 31.29 |D.182
All | FAM | SDHA | Unkn-35 816 590 31.04| 31.16 |D.169
Al2 | FAM | SDHA | Unkn-35 8le 590 31.28| 31.16 |D.169
B0l | FAM | SDHA | Unkn-02 001 ™No0 30.54| 3042 |D.166
BO2 | FAM | SDHA | Unkn-02 001 ™90 30.30| 30.42 |D.166
EBO3 | FAM | SDHA | Unkn-09 002 o0 2021 | 20 .40 |0.260
BO4 | FAM | SDHA | Unkn-09 002 ™90 20.58| 29 40 |0.260
BOS | FAM | SDHA | Unkn-16 7o0 No0 3098 | 31.05 |0.094
BO& | FAM | SDHA | Unkn-16 799 N90 31.12| 31.05 |0.024
BO7 | FAM | SDHA | Unkn-22 811 ™90 31.04| 31.28 |0.345
BOE | FAM | SDHA | Unkn-22 811 NoO0 31.53| 31.28 |0.345
BO?2 | FAM | SDHA | Unkn-29 805 MO0 2081 | 20900 |0.129
BE10 | FAM | SDHA | Unkn-29 2805 No0 30.00| 2990 |0.129
Ell | FAM | SDHA | Unkn-36 2la MNo0 30,65 | 30.31 |0.475
El2 | FAM | SDHA | Unkn-36 81la N9oO 2997 | 30.31 |0.475
C01 | FAM | SDHA | Unkn-03 001 T90 30.75| 30.82 |0.097
C02 | FAM | SDHA | Unkn-03 001 TS0 30.89| 30.82 |0.097
C03 | FAM | SDHA | Unkn-10 002 T90 30.30| 30.44 |0.201
C04 | FAM | SDHA | Unkn-10 002 T90 30.58| 30.44 |D.201
05 | FAM | SDHA | Unkn-17 799 T90 30.59 | 30.80 | D.301
C0& | FAM | SDHA | Unkn-17 799 T90 31.01| 30.80 |D.301
C07 | FAM | SDHA | Unkn-23 811 T90 2983 | 30.11 |0.397
C08 | FAM | SDHA | Unkn-23 311 T90 30.39| 30.11 |0.397
C09 | FAM | SDHA | Unkn-30 205 T90 31 46| 31.50 |0D.047
C10 | FAM | SDHA | Unkn-30 305 T90 31.53| 31.50 |0D.047
C11 | FAM | SDHA | Unkn-37 316 T90 31.07| 31.25 |0.265
C12 | FAM | SDHA | Unkn-37 316 T90 31.44| 31.25 |0.265
D01 | FAM | SDHA | Unkn-04 001 T+N20 2983 | 30.17 | D485
D02 | FAM | SDHA | Unkn-04 001 T+NoO 30.51 | 30.17 |D.485
D03 | FAM | SDHA | Unkn-11 002 T+No0 29.30| 29.23 |D.100
D04 | FAM | SDHA | Unkn-11 002 T+MN20 29.16| 29.23 |D.100
D05 | FAM | SDHA | Unkn-18 700 T+NoO 2000| 30.01 |D.154
D06 | FAM | SDHA | Unkn-18 799 T+MNo0 30.12| 30.01 |D.154
DO7 | FAM | SDHA | Unkn-24 811 T+N20 30.00| 2989 |0.145
D08 | FAM | SDHA | Unkn-24 811 T+N20 20.79| 20 89 |0.145
D09 | FAM | SDHA | Unkn-31 805 T+NoO 31.04| 31.18 |0.207
D10 | FAM | SDHA | Unkn-31 805 T+MN20 31.33| 31.18 |0.207
D11 | FAM | SDHA | Unkn-38 816 T+N20 32.11| 32.11 |0.0D6
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Well | Fluor | Target Content Sample Cq Coq Cq
Mean | Std.

Dew
D12 | FAM | SDHA Unkn-38 21le T4+N90 32.11| 32.11 | 0DJODG
EO1 | FAM | SDHA Unkn-035 001 w90 2975 | 29.69 | 0.0338
ED2 | FAM | SDHA Unkn-035 001 w90 2963 | 29.69 | 0.033
EO3 | FAM | SDHA Unkn-12 002 we0 30.49| 30.53 | 0.059
E04 | FAM | SDHA Unkn-12 002 wo0 30.58 | 30.53 | 0.059
EOS | FAM | SDHA Unkn-19 799 Z90 3044 | 30047 | 0,040
ED6 | FAM | SDHA Unkn-19 799 Z90 30.50| 30.47 | 0.040
EO7 | FAM | SDHA Unkn-25 211 WWo0 31.07| 30.89 | 0.259
ED8 | FAM | SDHA Unkn-25 211 wo0 30.70| 30.89 | 0.259
ED9 | FAM | SDHA Unln-32 83035 o0 2009 2087 (0.319
El0 | FAM | SDHA Unkn-32 305 Vo0 2064 | 2087 (0.319
Ell | FAM | SDHA Unkn-39 816 W90 30.30| 30.32 | 0017
El12 | FAM | SDHA Unkn-39 816 W90 3033 | 30.32 | 0017
FOl1 | FAM | SDHA Unln-06 001 Z90 29 88| 29.72 | 0.230
FD2 | FAM | SDHA Unlkn-06 001 Z90 2956 | 29.72 | 0.230
FO3 | FAM | SDHA Unkn-13 002 Z90 2070 | 29.57 |0.177
FD4 | FAM | SDHA Unin-13 002 Z90 20.45| 29057 |0.177
FO7 | FAM | SDHA Unkn-26 811 Z90 30.80| 30.61 | 0.262
FD8 | FAM | SDHA Unkn-26 811 Z90 3043 | 3061 | 0.262
FD9 | FAM | SDHA Unkn-33 803 Z90 30.05| 30.03 | 0.021
F10 | FAM | SDHA Unkn-33 8035 £90 30.02 | 30.03 | 0.021
Fl11 | FAM | SDHA Unkn-40 816 £90 31.14| 30.79 | 0.499
F12 | FAM | SDHA Unkn-40 816 £90 30.43 | 30.79 | 0.499
GOD1 | FAM | SDHA Unln-07 001 MC 27.48| 27.31 | 0.244
GD2 | FAM | SDHA Unin-07 001 MC 2713 | 27.31 |0.244
GD3 | FAM | SDHA Unitn-14 002 MC 26.72| 26.75 | D.044
GD4 | FAM | SDHA Unkn-14 002 MC 26.78| 26.75 | 0.044
GO0S | FAM | SDHA Unkn-20 TOO MC 28 98| 2010 | 0.169
GDo | FAM | SDHA Unlkn-20 TOO MC 2922| 2010 | 0.169
GO7 | FAM | SDHA Unkn-27 811 MC 28 85| 2895 (D.141
GD8 | FAM | SDHA Unkn-27 811 MC 2905 2595 (0.141
GD9 | FAM | SDHA Unkn-34 805 MC 2918 | 2930 (D.172
G110 | FAM | SDHA Unln-34 305 MC 29043 | 2030 (D.172
Gl1l | FAM | SDHA Unlkn-41 216 MC 28 34| 28.37 | D040
G112 | FAM | SDHA Unlkn-41 216 MC 28 40| 28.37 | 0D.040
HO1 | FAM | SDHA | Pos Crrl-42 204 PC 31.18| 31.37 |0D.273
HOD2 | FAM | SDHA | Pos Ctrl-42 204 PC 31.57| 31.37 |0.273
HO3 | FAM | SDHA NTC-43 H2O NrA 0.00 | 0.000
HOD4 | FAM | SDHA NTC-43 H2O N/A 0.00 | 0.000
HOS | FAM | SDHA NTC-44 H2O N/A 0.00 | 0.000
HODo | FAM | SDHA NTC-44 H2O N/A 0.00 | 0.000
HO7 | FAM | SDHA Unkn-45 | Pooled MC 15ng | 31.87 | 31.41 [ 0.6535
HOS | FAM | SDHA Unkn-45 | Pooled MC 15ng | 3094 | 31.41 [ 0.6535
HOS | FAM | SDHA Unkn-46 | Pooled MC 10ng | 32 82 | 32.83 (0,013
HI10 | FAM | SDHA Unkn-46 | Pooled MC 10ng | 32 84 | 32.83 (0.013
H11 | FAM | SDHA Unlkn-47 Pooled MC Sng | 32.62 | 32.56 | 0.08a
H12 | FAM | SDHA Unlkn-47 Pooled MC 5ng | 32.50| 32.56 | 0.08&

Gene Expression

Target Names

MName Full |Referemce Anto Efficiency
MName Efficiency
SDHA | SDHA False Yes 1D0.0%:
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BMP2 15d.pcrd
2013/08/21 12:58 PM

Run Setup
Plate Display
1 2 3 4 5 6 7 8 9 10 11 12
A| Unk-1 Unk-1 Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 8515|001 515|002 S15|002 S15|799 S15(799 S15|811 515|811 515|805 515|805 S15(816 S15(816 S15
B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
0071 N15|{001 N15|002 N15|002 N15({ 799 N15(799 N15|811 N15|811 N15|805 N15(805 N15(816 N15|816 N15
G| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 715|001 T15|002T15|002 T15|799T15(799 T15|811 T15|811 T15(805T15|805T15(816 T15(816 T15
D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BEMP2 | BMP2 | BMP2
001 001 002 002 799 799 an a1 805 805 816 816
T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15
E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 V15|001 V15002 V15002 V15| 799 715|799 Z15|811 V15811 V15|805V15(805 V15816 V15|816 V15
F| Unk6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
BMP2 | BMP2 | BMP2 | BMP2 BMP2 | BMPF2 | BMP2 | BMP2 | BMP2 | BMP2
001 Z15|001 215|002 Z15|002 Z15 811 Z15(811 Z15|805 215|805 Z15|816 Z15|816 Z15
G| Pos-36 | Pos-36 | NTC-37 | NTC-37 | NTC-38 | NTC-38 | *Unk-39 | *Unk-39 | *Unk-40 | *Unk-40 | *Unk-41 | *Unk-41
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
804 PC | 804 PC| H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC MC 5ng | MC 5ng
10ng 10ng 15ng 15ng
H
Quantification
4 Amplification
10
10°
=
o
o
10
10’ \
(O SNSRI Mt
0 10 20
Cycles
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CQluantification Data

WWell | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.
Drew

ADL | FAM | BEMP2 Unkn-01 001 515 3340 | 332.05 |0.494
AD2 | FAM | BMP2 Unkn-01 001 515 3270 | 33.05 |0.494
AD3 | FAM | BMP2 Unkn-07 002 515 30.37 | 30.55 |0.245
AD4 | FAM | BMP2 Unkn-07 002 515 30.72 | 30.55 | 0.245
ADS | FAM | BMP2 Unkn-13 790 515 20, 881 (0342
ADa | FAM | BMP2 Unkn-13 799 5135 28.57 | 28.81 (0342
ADT | FAM | BMP2 Unkn-18 811 5135 3244 2.37 |0.099
ADE | FAM | BMP2 Unkn-18 811 5135 32.30 | 32.37 | 0.099
AD9 | FAM | BMP2 Unikmn-24 BOS 5135 36.31 | 36.91 |0.847
Ald | FAM | BMP2 Unikn-24 805 515 37.50| 36.91 |0.847
All | FAM | BMP2 Unikn-30 816 515 36.03 | 35.45 |0.827
Al2 | FAM | BMP2 Unikn-30 816 515 34 86| 35.45 |0.827
BOl | FAM | BMP2 Unikn-02 001 15 3327 | 33.23 |0.054
BOZ2 | FAM | BMP2 Unikn-02 001 15 3319 | 3323 |0.054
BO3 | FAM | BMP2 Unkn-03 00z IN15 3207 | 31.73 |0.485
BO4 | FAM | BMP2 Unkn-03 00z IN15 31.39| 31.73 |0.485
BOS | FAM | BMP2 Unkn-14 T N13 3076 | 31.00 |0.329
BOo | FAM | BMP2 Unkn-14 T N13 31.23| 31.00 |0.329
BO7 | FAM | BMP2 Unkn-19 811 N15 35 37| 3578 |0.591
BOS | FAM | BMP2 Unkn-19 811 N15 3620 | 3578 |0.591
BO9 | FAM | BMP2 Unkn-25 805 W15 N/A 0.00 | 0000
BlO | FAM | BMP2 Unkn-25 805 W15 N/A 0.00 | 0000
Bll | FAM | BMP2 Unkn-31 Bl IN15 MN/A 0.00 | 0000
Bl2 | FAM | BMP2 Unkn-31 Bl IN15 36.41 | 36.41 | 0.000
Col | FAM | BMP2 Unikn-03 ool T1S 36.41 | 36.41 | 0.000
Coz | FAM | BMP2 Unikn-03 ool T1S MN/A 0.00 | 0000
C03 | FAM | BEMP2 Unln-09 00z T1S 34.87 | 34.90 |0.048
Co4 | FAM | BEMP2 Unln-09 00z T1S 3494 | 34,00 |0.048
C0oS | FAM | BEMP2 Unkn-15 Too T15 3198 | 32.32 |0.470
Coo | FAM | EMP2 Unkn-15 Too T15 32.65 | 32.32 |0.470
CO7 | FAM | EMP2 Unlon-20 211 T13 20,62 | 29.44 |0.250
CO0s | FAM | BMP2 Unkn-20 211 T15 2927 | 29.44 |0.250
Co9 | FAM | BMP2 Unkn-26 805 T1S 34 86| 353.27 |0.587
C10 | FAM | BMP2 Unkn-26 805 T1S 35.69 | 35.27 |0.587
Cl1 | FAM | BMP2 Unkn-32 216 T15 36.73 | 35.64 | 1.550
C12 | FAM | BMP2 Unlkn-32 216 T13 34 54| 353.64 |1.550
D01 | FAM | BMP2 Unkn-04 |001 T+IN13 |35.12 | 34.48 (0,904
D02 | FAM | BMP2 Unkn-04 |001 T+IN13 | 33.84 | 34 48 (0904
D03 | FAM | BMP2 Unkn-10 |002 T+IN13 |37.50| 37.535 (0.069
DD4 | FAM | BMP2 Unkn-10 |002 T+N15 |37.60| 37.55 (0.069
D05 | FAM | BMP2 Unkn-16 TOO T+MN15 | 34.64 | 35.253 (0834
DDa | FAM | BMP2 Unkn-16 TOO T+IN15 | 35.82 | 35.25 (0.8534
DO7 | FAM | BMP2 Unkn-21 811 T+IN15 | IN/A 0.00 | 0000
D08 | FAM | BMP2 Unkn-21 811 T+IN15 | 39.21 | 39.21 | 0.000
D09 | FAM | BMP2 Unkn-27 805 T+IN15 | 37.17 | 3090 (0381
D10 | FAM | BMP2 Unkn-27 805 T+IN15 | 30.04 | 30.90 (0381
D11 | FAM | BMP2 Unkn-33 8160 T+IN15 | 33.47 | 33.30 (0.159
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dev

D12 | FAM | BMP2 | Unkn-33 | 816 T4+N153|33.25|33.36 (0.159
EO1 | FAM | BMP2 | Unkn-035 001 W13 |36.33|33.28 |1.516
EO02 | FAM | BMP2 | Unkn-05 001 W13 |34.20(35.28 |1.516
EO03 | FAM | BMP2 | Unkn-11 002 %13 |35.13|35.29 |0.196
E04 | FAM | BEMP2 | Unkn-11 002 %13 |3543|35.29 |0.196
EO0S | FAM | BMP2 | Unkn-17 79O FZ15 |3494| 3459 |0485
EO6 | FAM | BMP2 | Unkn-17 700 F15 |34.23|34.59 |0.485
EO7 | FAM | BMP2 | Unkn-22 811 W13 |3541|35.74 |04356
EO8 | FAM | BMP2 | Unkn-22 811 W13 |36.060|35.74 |0.436
E0%9 | FAM | BMP2 | Unkn-23 805 V13 |37.32|37.21 |0.158
E10 | FAM | BMP2 | Unkn-28 805 %13 |37.10(37.21 |0.158
Ell | FAM | BMP2 | Unkn-34 Ble V13 |34.38|3347 1279
E12 | FAM | BMP2 | Unkn-34 Ble W13 |32.57|3347|1279
FO1 | FAM | BMP2 | Unkn-06 001 Z15 |32.67|32.51 |0.224
FO2 | FAM | BMP2 | Unkn-06 001 Z15 | 3230|3251 |0224
FO3 | FAM | BMP2 | Unkn-12 002 Z£15 |33.53| 3299|0770
FO4 | FAM | BMP2 | Unkn-12 002 Z15 |3245(|3290 |0.770
FO7 | FAM | BMP2 | Unkn-23 811 Z15 |29.54(29.62 |0.121
FO2 | FAM | BMP2 | Unkn-23 811 15 |29.71(29.62 |0.121
FO9 | FAM | BMP2 | Unkn-29 803 £15 |35.86( 33.50 |0.516
F10 | FAM | BEMP2 | Unkn-29 803 £15 |35.14(33.50|0.51e6
F11 | FAM | BMP2 | Unkn-33 8l £15 |36.21 (3345 |1.077
F12 | FAM | BMP2 | Unkn-33 8l £15 |34.69( 3345 |1.077
GO1 | FAM | BMP2 | Pos Ctrl-36| S04 PC | 32523194 (0824
G02 | FAM | BMP2 | Pos Ctrl-36| S04 PC | 3136|3194 (0824
GO3 | FAM | BMP2 | NTC-37 H2O N/A | D.00 (0000
G04 | FAM | BMP2 | NTC-37 H2O N/A | 0.00 (0000
GO5 | FAM | BMP2 | NTC-38 H2O N/A | 0D.00 (0000
Gho | FAM | BMP2 | NTC-38 H2O N/A | 0.00 (0000

Gene Expression

Target Names

Name | Full |Reference Auto Efficiency

Name Efficiency
BEME2 | EMP2 False Tes 100.0%
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BMP2 60d.pcrd
2013/08/21 12:59 PM

Run Setup
Plate Display
1 2 3 4 5 6 7 8 9 10 n 12
A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 S60 |001 S60|002 S60|002 S60|799 S60|799 S60(811 S60 (811 S60 |805 S60|805 S60|816 S60|816 S60
B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
007 N60 001 N60|002 N60|002 N60| 799 N60| 799 N60|{811 N60 (811 N60 |805 N60|805 N60|816 N60| 816 N60
C| Unk3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 T60 |001 T60 | 002 TE0 | 002 T6O| 799 TGO | 799 TE60|811 T6O |811 T60 | 805 T6O | 805 T60 | 816 T6O| 816 TEO
D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 001 002 002 799 799 811 81 805 805 816 816
T+NG0 | T+N60 | T+N60 | T+N60 | T+N60 | T+N60 | T+N60 | T+N60 | T+N60 | T+N60 | T+NE60 | T+N60
E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 V60 |001 V60 | 002 V60 | 002 V60| 799 260|799 Z60|811 V60 |811 V60 | 805 V60 | 805 V60 |816 V60| 816 VBO
F| Unk6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
BMP2 | BMP2 | BMP2 | BMP2 BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 Z60 |001 260|002 Z60 | 002 Z60 811 260|811 Z60 | 805 Z60 | 805 Z60 (816 Z60| 816 Z60
G| Pos-36 | Pos-36 | NTC-37 | NTC-37 | NTC-38 | NTC-38 | *Unk-39 | *Unk-39 | *Unk-40 | *Unk-40 |*Unk-41 | *Unk-41
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
804 PC | 804 PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC |MC 5ng | MC 5ng
10ng 10ng 15ng 15ng
H
Quantification
4 Amplification
10
10°
=
o
[+ 4
10
10
0 10 20
Cycles
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CQluantification Data

Viell | Fluor | Target Content Sample Cq Cq Cq
hlean | Std.
Dev
AD1 | FAM | EMP2 Unicn-01 001 S5al 34.74 | 35.01 |D.389
AD2 | FAM | EMP2 Unkn-01 001 Sa0 35.20 | 35.01 |0.389
AD3 | FAM | EMP2 Unlkn-07 00z Sl 33.20 | 32.87 | D.007
AD4 | FAM | EMP2 Unlkn-07 00z Sl 3Z2.44 | 32.87 | D.0O7
ADS | FAM | EMP2 Unkn-13 TOO Sal 3273 | 32.63 |0.134
ADo | FAM | BEMP2 Unkn-13 799 560 32.54 | 3203 |0.134
ADT | FAM | EMP2 Unkn-13 211 S5a0 34.84 | 34.02 |0.302
ADE | FAM | EMP2 Unkn-13 211 S5a0 34.41 | 3402 |0.302
AD9 | FAM | EMP2 Unkn-24 205 5ol 34.45 | 3491 |0.041
AlD | FAM | BEMP2 Unkn-24 205 560 35.36 | 3491 |D.641
All | FAM | BEMP2 Unkn-30 816 5ol 38.55 | 37.90 |0.842
Al2 | FAM | BEMP2 Unkn-30 816 5ol 37.30 | 37.90 |0.842
EOl | FAM | EMP2 Unlkn-02 001 Nel 34.88 | 34.80 |0.119
EOZ | FAM | EMP2 Unlkn-02 001 Ne0 34.71| 34.80 |0.119
BO3 | FAM | EMP2 Unkn-03 002 Ne0 3690 | 36.533 |0.516
EBOD4 | FAM | BEMP2 Unkn-03 002 Nel 36.17 | 36.33 |0.516
BOS | FAM | BEMP2 Unkn-14 79O INo0 3291 | 33.19 |0.392
BOo | FAM | BEMP2 Unkn-14 79O INo0 3347 | 33.19 |0.392
BO7 | FAM | EMP2 Unkn-19 811 Ne0 3225|3243 0249
BOS | FAM | EMP2 Unkn-19 811 N0 3260|3243 0249
BO9 | FAM | BEMP2 Unkn-25 205 N0 34.69 | 34.63 |0.091
B10O | FAM | BMP2 Unkn-25 205 Nl 34.56 | 34.63 |0.091
Ell | FAM | EMP2 Unkn-31 816 N0 35.50 | 35.04 |D.656
Bl12 | FAM | EMP2 Unkn-31 816 N0 3457 | 3504 |D.6356
C01 | FAM | EMP2 Unikn-03 001 Ted 33,42 | 33.48 |0.089
Coz | FAM | BEMP2 Unkn-03 001 Ted 33.54 | 33.48 |0.089
C0o3 | FAM | EMP2 Unkn-09 002 Ted 3200 | 31.71 |0.536
CD4 | FAM | BEMP2 Unkn-09 002 Ted 31.33 | 31.71 |0.536
C0os | FAM | EMP2 Unkn-15 799 Ted 32.27 | 33.14 |1.230
CDa | FAM | BEMP2 Unkn-15 799 Ted 3401 | 33.14 |1.230
Co7 | FAM | EMP2 Unikn-20 211 TeO 34.51 | 34.01 |O.7O7
C0Os8 | FAM | EMP2 Unicn-20 211 TeO 33.51 | 34.01 |O.7O7
Co9 | FAM | EMP2 Unikn-26 205 TeO 35153 | 3568 (07534
C10 | FAM | EMP2 Unkn-26 805 TeO 36.21 568 (0754
C11l | FAM | EMP2 Unkn-32 2l Ted 35.08 S.60 (0732
C12 | FAM | EMP2 Unkn-32 216 Ted 36.12 53.60 (0732
D01 | FAM | EMP2 Unkn-04 (001 T+IN6O | 3437 | 3445 (0113
D02 | FAM | EMP2 Unkn-04 (001 T+IN6O |34 53 | 3445 (0113
D03 | FAM | EMP2 Unkn-10 (002 T+IN6O|32.22 | 31.97 (0353
D04 | FAM | EMP2 Unkn-10 (002 T+NeO|31.72 | 31.97 (0353
D05 | FAM | EMP2 Unkn-16 790 T+MNe0 | 3549 | 3590 (0577
Doa | FAM | EMP2 Unkn-16 790 T+MNe0 | 36.30 | 3590 (0577
DO7 | FAM | EMP2 Unkn-21 811 T+IN6D | 33.22 | 33.39 (0533
DOE | FAM | EMP2 Unkn-21 811 T+IMNoO | 3397 | 33.539 |0.533
D09 | FAM | EMP2 Unikn-27 805 T+MNe0 | 35.25 | 36.71 | 2.066
D10 | FAM | EMP2 Unikn-27 BOS T+MNe0 | 38.17 | 36.71 | 2.066
D11 | FAM | EMP2 Unikn-33 816 T+MNe0 | 35.32 | 36.23 (1.284
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Well [ Fluor | Target | Content Sample Cq Cq Cqg
Mean | Std.
Dev
D12 | FAM | BMP2 | Unkn-33 | 816 T+N6e0|37.14 | 36.23 (1284
EOl | FAM | BMP2 | Unkn-05 001 Vel |3391(3474 |1.647
EO2 | FAM | BMP2 | Unkn-05 001 Vel 3358|3474 |1.647
EO? | FAM | BMP2 | Unkn-11 002 Vel |32.77(32.85 |0.113
EM | FAM | BMP2 | Unkn-11 002 Wved |32093(32835 |0.113
E0: | FAM | BMP2 | Unkn-17 700 Fo0 | 3201|3292 |0.020
E0o | FAM | BMP2 | Unkn-17 Too FeO | 3203|3292 0020
EO7 | FAM | BMP2 | Unkn-22 811 %ol |33.57(34.36 0691
ED2 | FAM | BMP2 | Unkn-22 811 Vel |34.85(34.36 |0.691
E0? | FAM | BMP2 | Unkn-23 805 Weld |34.83|34.80|0070
El10 | FAM | BMP2 | Unkn-28 805 Vel |34.73|34.20 |0.070
Ell | FAM | BMP2 | Unkn-34 816Wel |34.09(3405 |0.3356
E1Z | FAM | BMP2 | Unkn-34 816WVed |35.20( 3495 |0.336
FOl1 | FAM | BMP2 | Unkn-06 001 Z60 | 34.58 | 34.68 |0.146
FO2 | FAM | BMP2 | Unkn-06 001 Ze0 | 34.79 | 3468 |0.146
FO3 | FAM | BMP2 | Unkn-12 002 Ze0 | 32.67(33.19 |0.745
FO4 | FAM | BMP2 | Unkn-12 002 Ze0 |33.72(33.19 |0.745
FO7 | FAM | BMP2 | Unkn-23 811 Z60 | 35.20( 34.85 |0.505
FO3 | FAM | BMP2 | Unkn-23 811 Zo0 | 34.49( 34,85 |0.505
F09 | FAM | BMP2 | Unkn-29 805 FZe0 | N/A | 0.00 (0.000
F10 | FAM | BMP2 | Unkn-29 805 260 | N/A | 0.00 (0.000
Fl1l | FAM | BMP2 | Unkn-33 816 Z60 |34.77 | 35.03 |0.357
F12 | FAM | BMP2 | Unkn-35 816 Z60 |35.28 | 35.03 |0.357
GO01 | FAM | BMP2 |Pos Ctrl-36| S04 PC | 35.33| 3309 (0343
GO2 | FAM | BMP2 |Pos Ctrl-36| S04 PC | 3484|3309 (0343
GO3 | FAM | BMP2 | NTC-37 H2O N/A | 0.00 |0.000
GD4 | FAM | BMP2 | NTC-37 HIO N/A | 000 |0.000
GO5 | FAM | BMP2 | NTC-38 H2O N/A | 0.00 |0.000
Gh& | FAM | BMP2 | NTC-382 HIO N/A | 000 |0.000
Gene Expression
Target Names
Name | Full |Reference Auto Efficiency
MName Efficiency
BEMP2 | EMP2 False Yes 100.0%
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BMP2 90d.pcrd
2013/08/21 01:00 PM

Run Setup
Plate Display
1 2 3 4 5 6 7 8 9 10 1 12
Al Unk-1 Unk-1 Unk-8 | Unk-8 | Unk-15 | Unk-15 | Unk-21 | Unk-21 | Unk-28 | Unk-28 | Unk-35 | Unk-35
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMF2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 S90 (001 S90 (002 S90 002 S90|799 S80 (799 S90|811 S90|811 S90|805 S90| 805 S90 (816 S90| 816 S80
B| Unk-2 | Unk-2 | Unk-9 | Unk-9 | Unk-16 | Unk-16 | Unk-22 | Unk-22 | Unk-29 | Unk-29 | Unk-36 | Unk-36
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
007 N90|001 N90| 002 N0 | 002 N90| 799 NS0 | 799 N90|811 N90|811 N90 (805 N90|805 N90 816 N90|816 N90
C| Unk-3 | Unk-3 | Unk-10 | Unk-10 | Unk-17 | Unk-17 | Unk-23 | Unk-23 | Unk-30 | Unk-30 | Unk-37 | Unk-37
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 790|001 790|002 T90 | 002 T90| 799 T90 (799 790|811 T90|811 T90 (805 790|805 T90 | 816 TS0 | 816 TI0
D| Unk4 | Unk4 | Unk-11 | Unk-11 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-31 | Unk-31 | Unk-38 | Unk-38
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 001 002 002 799 799 81 an 805 805 816 816
T+N90 | T+HNOD | T+NS0 | T+N90 | T+N90 | T+N90 | T+N90 | T+NS0 | T+N90 | T+N90 | T+N90 | T+N90
E| Unk-5 | Unk-5 | Unk-12 | Unk-12 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-32 | Unk-32 | Unk-39 | Unk-39
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 V90 (001 V90 [ 002 V90 | 002 V90| 799 Z90 (799 Z90|811 V90 |811 v90 | 805 V90 | 805 V90 |816 V90| 816 V30
F| Unk-6 | Unk-6 | Unk-13 | Unk-13 Unk-26 | Unk-26 | Unk-33 | Unk-33 | Unk-40 | Unk-40
BMP2 | BMP2 | BMP2 | BMP2 BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
007 Z90 (0017 Z90 002 Z90 | 002 230 811 290|811 Z90 {805 Z90 | 805 Z90 | 816 290|816 Z90
G| Unk-7 | Unk-7 | Unk-14 | Unk-14 | Unk-20 | Unk-20 | Unk-27 | Unk-27 | Unk-34 | Unk-34 | Unk-41 | Unk-41
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
001 MC | 001 MC | 002 MC | 002 MC | 799 MC | 799 MC | 811 MC | 811 MC | 805 MC | 805 MC | 816 MC | 816 MC
H| Pos-42 | Pos42 | NTC43 | NTC-43 | NTC-44 | NTC-44 | *Unk-45 | *Unk-45 | *Unk-46 | *Unk—46 | *Unk-47 | *Unk-47
BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2 | BMP2
804 PC (804 PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC 5ng | MC 5ng
15ng 15ng 10ng 10ng
Quantification
4 Amplification
10
10°
=
[T
14
10
10’ e
0 10 20
Cycles
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Quuantification Data

WWell | Fluor | Target Content Sample Cq Cq Cq
hlean | Std.
Dew
ADL | FAM | BEMP2 Unkn-01 001 590 38.24 | 36.87 | 1.934
AD2 | FAM | BMP2 Unkn-01 001 590 3550 | 30.87 | 1.934
AD3 | FAM | BMP2 Unkn-08 002 590 35.63 | 35.65 |0.025
AD4 | FAM | BMP2 Unlkn-03 00z 590 35.06 | 35.65 |0.025
ADS | FAM | BMP2 Unkn-15 790 590 3398 | 33.73 |0.356
ADa | FAM | BMP2 Unkn-15 790 500 3348 | 33.73 |0.356
ADT | FAM | BMP2 Unikn-21 811 590 3333 | 33,49 |0.222
ADE | FAM | BMP2 Unkn-21 811 590 3364|3349 222
ADY | FAM | BMP2 Unkn-28 805 590 37.04 | 37.09 | 0084
Al0 | FAM | BMP2 Unkn-28 805 S90 37.15 | 37.09 |0.084
All | FAM | BMP2 Unkn-35 816 S90 36.11 | 36.20 |0.122
Al2 | FAM | BMP2 Unkn-35 816 S90 36.28 | 36.20 |0.122
BOl | FAM | BEMP2 Unkn-02 001 N90 35.62 | 34.82 |1.133
BOZ2 | FAM | BMP2 Unlkn-02 001 N90 3402 | 34.82 |1.133
BO3 | FAM | BMP2 Unlkn-09 00z IN90 335 34.15 |0.853
BO4 | FAM | BMP2 Unlkn-09 00z IN90 3473 | 34.15 |0.853
BOS | FAM | BMP2 Unkn-16 790 o0 33.66 0.985
BOo | FAM | BMP2 Unkn-16 790 IN90 35.05 0.985
BO7 | FAM | BMP2 Unkn-22 811 N90 35.13 0.135
BOS | FAM | BMP2 Unkn-22 211 N90 35.32 | 35.22 |0.135
BO9 | FAM | BMP2 Unlkn-20 805 90 3696 | 37.07 |0.156
Bl10O | FAM | BMP2 Unlkn-20 805 90 37.18 | 37.07 |0.156
Bll | FAM | BMP2 Unlkn-36 216 N90 35.64 | 36.00 |0.513
Bl2z | FAM | BMP2 Unlkn-36 216 N90 36.36 | 36.00 |0.513
Col | FAM | BMP2 Unikn-03 o001 T9O 3420 | 36.15 |2.735
Coz | FAM | BMP2 Unikn-03 o001 T9O 38.10 | 36.15 |2.735
03 | FAM | BMP2 Unlkn-10 o0z T9O 3350 | 33.34 |0.219
C04 | FAM | BMP2 Unlkn-10 o0z T9O 33.19| 33.34 |0.219
0> | FAM | BMP2 Unkn-17 99 T90 36,05 | 30.12 |0.099
Coo | FAM | BMP2 Unkn-17 99 T90 36.19 | 30.12 | 0.099
Co7 | FAM | BMP2 Unkn-23 211 T9O 3397 | 33.34 |0.891
COs | FAM | BMP2 Unkn-23 211 T9O 3271 | 33,34 |0.891
Coo | FAM | BMP2 Unikn-30 203 T90 35 80| 36.48 0965
C10 | FAM | BMP2 Unikn-30 203 T90 37.16| 36,48 |0.965
C11 | FAM | BMP2 Unlkn-37 21e T9O 37.61 | 37.28 |0.467
C1z | FAM | BEMP2 Unkn-37 216 T9O 3695 | 37.28 |0.467
D01 | FAM | BMP2 Unkn-04 |001 T+INO0O | 3597 | 34.05 | 1.804
D02 | FAM | BMP2 Unkn-04 |001 T+INOO|33.33 | 34.05 | 1.804
D03 | FAM | BMP2 Unkn-11 |002 T+IN90|32.62 | 32.41 (0.293
D04 | FAM | BMP2 Unkn-11 |002 T+N90|32.20| 32.41 (0.293
D05 | FAM | BMP2 Unkn-18 TOO T+MN90 | 3545 | 35.82 (0522
DDa | FAM | BMP2 Unkn-18 79O T+MN90 | 36.19 | 35.82 (0.522
DO7 | FAM | BMP2 Unkn-24 | 811 T+IN90 | 34.74 | 34.61 (0181
D02 | FAM | BMP2 Unkn-24 | 811 T+IN90 |54 48 | 34,61 (0181
D09 | FAM | BEMP2 Unkn-31 05 T+IN90 | 536.85 | 37.10 (0432
D10 | FAM | EMP2 Unkn-31 05 T+IN90 | 53740 | 37.10 (0432
D11 | FAM | EMP2 Unkn-38 16 T+MN90 | 3007 | 38.02 | 1.483
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Well (| Fluor | Target Content Sample Cq Cqg Cq
Mean | Std.
Drew
D12 | FAM | BMP2 Unkn-38 |216 T+N20| 3697 | 38.02 | 1. 483
E0O1 | FAM | BEMP2 Unlen-035 001 wvod |34.33)]35.31 |1.375
EO2 | FAM | BMP2 Unkn-035 001 voo 3628|3331 |1.375
E0O2 | FAM | BMP2 Unkn-12 ooz wed |3552)] 35341 |01el
E4 | FAM | BMP2 Unkn-12 ooz woed |3529)| 35341 |01el
EO0: | FAM | BMP2 Unkn-19 Too FoOo |37.70| 36.79 [ 1.285
EDo | FAM | BEMP2 Unkn-19 Joo Faoo 3588 | 36.79 (1.285
EO7 | FAM | BMP2 Unkn-23 211Wo0 |37.08| 36.22 (1221
EOE | FAM | BMP2 Unkn-235 211 Wo0 |3536| 3622 (1221
EO02 | FAM | BMP2 Unkn-32 205 Wo0 |35.22| 3484 (0538
El10 | FAM | BMP2 Unkn-32 205 Wo0 |3446| 3484 (0538
Ell | FAM | EMP2 Unln-39 816 Vo0 37.31 )| 36.54 (1.088
El12 | FAM | EMP2 Unlon-39 816 Vo0 3577 | 36.534 (1.088
FOl1 | FAM | BEMP2 Unlen-06 001 Zo0O |35.70| 3542 (0405
FO2 | FAM | BMP2 Unlen-06 001 Zo0 | 35.13 | 3542 (0405
FO3 | FAM | EMP2 Unkn-13 002 Z90 | 34.332| 33.89 (0622
FO4 | FAM | BMP2 Unkn-13 002 Z90 | 33.45| 33.89 (0622
FO7 | FAM | BMP2 Unkn-26 811 Z90 |34.91 | 34.94 (0.039
FO2 | FAM | BMP2 Unkn-26 811 290 |34.97 | 34.94 (0.039
FoOo | FAM | BMP2 Unkn-33 205 ZoO |36.28| 36.22 (0.096
Fi0 | FAM | BMP2 Unkn-33 205 ZoOo |36.153 | 36.22 (0.096
F11 | FAM | BMP2 Unkn-40 8le Z90 |36.07 | 3591 (0227
F12 | FAM | BMP2 Unkn-40 8le Z90 |35.753| 3591 (0227
G001 | FAM | BEMP2 Unlkn-07 001 MC 3807 | 38.12 |0.067
G002 | FAM | EMP2 Unlen-07 001 MC 38.17 | 38.12 (0.067
GO3 | FAM | BEMP2 Unlen-14 00z MC 3862 | 37.88 | 1.047
G044 | FAM | BMP2 Unlen-14 00z MC 37.14 | 37.88 | 1.047
GOS | FAM | BMP2 Unlkn-20 790 MC 3688 | 37.17 |0416
Gio | FAM | BMP2 Unkn-20 7o0 MC 3747|3717 |0.416
GO7 | FAM | BMP2 Unkn-27 811 MC 3533|3593 |0851
GOs | FAM | BMP2 Unkn-27 811 MC 3653|3393 |0851
G09 | FAM | BEMP2 Unlon-34 805 MC 36.12 | 35.71 (0582
G10 | FAM | BMP2 Unkn-34 205 MC 3529|3571 |0.582
G111 | FAM | BMP2 Unkn-41 g8la MC 3732|3801 |0975
G12 | FAM | BMP2 Unkn-41 g8la MC 38.70| 38.01 |0975
HO1 | FAM | EMP2 | Pos Ctrl-42 204 PC 3704 | 37.80 | 0215
HO2 | FAM | EMP2 | Pos Ctrl-42 304 PC 3795 | 37.80 (0215
HO3 | FAM | BEMP2 NTC-432 H2O N/A | 0.00 |0.000
HO4 | FAM | BMP2 NTC-432 H2O N/A | 0.00 |0.000
HOS | FAM | BEMP2 NTC-44 H2O N/A | 0.00 |0.000
HOS | FAM | BMP2 NTC-44 H2O N/A | 0.00 |0.000
Gene Expression
Target Names
MName | Full | Reference Auato Efficiency
Name Efficiency
BEMP2 | EMP2 False Yes 100.0%
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TGF-b3 15d.pcrd
2013/08/21 01:03 PM

Run Setup
Plate Display

1 2 3 4

5

6

7

8

9

10

m

12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7

TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3
001 S15|001 515|002 S15|002 S15

Unk-13
TGF-b3
799 S15

Unk-13
TGF-b3
799 515

Unk-18
TGF-b3
811815

Unk-18
TGF-b3
8115815

Unk-24
TGF-b3
805515

Unk-24
TGF-b3
805 S15

Unk-30
TGF-b3
816 515

Unk-30
TGF-b3
816 S15

B| Unk-2 | Unk-2 | Unk-8 | Unk-8

TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3
001 N15|001 N15/002 N15|002 N15

Unk-14
TGF-b3
799 N15

Unk-14
TGF-b3
799 N15

Unk-19
TGF-b3
811 N15

Unk-19
TGF-b3
811N15

*Unk-25
TGF-b3
805 N15

Unk-25
TGF-b3
805N15

Unk-31
TGF-b3
816 N15

Unk-31
TGF-b3
816 N15

C| Unk-3 | Unk-3 | Unk-9 | Unk-9

TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3
001 T15|001 T15{002T15|002 T15

Unk-15
TGF-b3
799 T15

Unk-15
TGF-b3
799T15

Unk-20
TGF-b3
811 T15

Unk-20
TGF-b3
811 T15

Unk-26
TGF-b3
805T15

Unk-26
TGF-b3
805T15

Unk-32
TGF-b3
816 T15

Unk-32
TGF-b3
816 T1S

001 001 002 002

D| Unk-4 | Unk-4 | Unk-10 | Unk-10
TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3

T+N15 | T+N15 | T#N15 | T+N15

Unk-16
TGF-b3
799
T+N15

Unk-16
TGF-b3
799
T+N15

Unk-21
TGF-b3
811
T+N15

Unk-21
TGF-b3
811
T+N15

Unk-27
TGF-b3
805
T+N15

Unk-27
TGF-b3
805
T+N15

Unk-33
TGF-b3
816
T+N15

Unk-33
TGF-b3
816
T+N15

E| Unk-5 | Unk-5 | Unk-11 | Unk-11
TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3
001V15|001 V15(002 V15|002 V15

Unk-17
TGF-b3
799 715

Unk-17
TGF-b3
798715

Unk-22
TGF-b3
811 V15

Unk-22
TGF-b3
811V15

Unk-28
TGF-b3
805V15

Unk-28
TGF-b3
805 V15

Unk-34
TGF-b3
816 V15

Unk-34
TGF-b3
816 V15

F| Unk-6 | Unk-6 | Unk-12 | Unk-12
TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3
001 215|001 215|002 215|002 Z15

Unk-23
TGF-b3
811715

Unk-23
TGF-b3
811715

Unk-29
TGF-b3
805715

Unk-29
TGF-b3
805715

Unk-35
TGF-b3
816 Z15

Unk-35
TGF-b3
816 Z15

804 PC | 804 PC| H20 H20

G| Pos-36 | Pos-36 | NTC-37 |NTC-37
TGF-b3 | TGF-b3 | TGF-b3 | TGF-b3

NTC-38
TGF-b3
H20

NTC-38
TGF-b3
H20

Unk-39

TGF-b3

Pooled
MC
10ng

Unk-39

TGF-b3

Pooled
MC
10ng

Unk-40

TGF-b3

Pooled
MC

15ng

Unk-40

TGF-b3

Pooled
MC
15ng

Unk-41
TGF-b3
Pooled
MC 5ng

Unk-41
TGF-b3
Pooled
MC 5ng

Quantification

10
10°
=
uw
o
10°
1  '\
10 t -‘k‘-\..w““ ZEPAST
0 10

Amplification
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Quuantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.
Dev
ADL [ FAM | TGF-b3 | Unkn-01 D01 515 32.14 | 3202 |0.172
AD2 [ FAM | TGF-b3 | Unkn-01 001 515 31.89 | 32.02 |0.172
AD3 [ FAM | TGF-b3 | Unkn-07 D02 515 30,65 | 30.71 |0.093
AD4 [ FAM | TGF-b3 | Unkn-07 D02 515 30.78 | 30.71 |0.093
ADS [ FAM | TGF-b3 | Unkn-13 799 515 2062|2949 |0.178
ADo [ FAM | TGF-b3 | Unkn-13 799 515 2037 | 29.49 |0.178
AD7 [ FAM | TGF-b3 | Unkn-18 811 515 31.71 | 31.80 |0.129
ADS [ FAM | TGF-b3 | Unkn-18 811 515 31.89 | 31.80 |0.129
AD9 [ FAM | TGF-b3 | Unkn-24 B80S 515 3373|3371 |0.054
AlD [ FAM | TGF-b3 | Unkn-24 805 515 3367|3371 |0.054
All [ FAM | TGF-b3 | Unkn-30 816 515 3211|3216 |0.071
Al2 [ FAM | TGF-b3 | Unkn-30 816 515 3221|3216 |0.071
BO1l | FAM | TGF-b3 | Unkn-02 001 N15 30.66 | 30.64 |0.023
BO2 [ FAM | TGF-b3 | Unkn-02 001 N15 30.62 | 30,64 |0.023
BO3 [ FAM | TGF-b3 | Unkn-08 002 N15 20 38| 29078 |0.573
BO4 | FAM | TGF-b3 | Unkn-08 002 N15 30.19 | 29.78 |0.573
BOS | FAM | TGF-b3 | Unkn-14 799 N15 31.04 | 3096 |0.120
BOo | FAM | TGF-b3 | Unkn-14 799 N15 30.87 | 3096 |0.120
BO7 | FAM | TGF-b3 | Unkn-19 811 N15 3143|3146 |0021
BOS | FAM | TGF-b3 | Unkn-19 811 N15 3148|3146 |0021
B10 | FAM | TGF-b3 | Unkn-23 805 N15 39 46 | 39 40 | 0.000
BEll | FAM | TGF-b3 | Unkn-31 3l6 N15 33.00| 33.89 |0.408
B12 | FAM | TGF-b3 | Unkn-31 816 N15 3418 | 33.89 |0.408
CO1 | FAM | TGF-b3 | Unkn-03 D01 T15 30.70 | 30.72 |0.021
CO2 [ FAM | TGF-b3 | Unkn-03 D01 T15 30.73 | 30.72 |0.021
CO3 | FAM | TGF-b3 | Unkn-09 002 T15 30.33 | 30.34 |0.013
CO4 [ FAM | TGF-b3 | Unkn-09 002 T15 30.33 | 30.34 |0.013
CO5 | FAM | TGF-b3 | Unkn-13 799 T15 3108 | 31.22 |0.194
CO6 | FAM | TGF-b3 | Unkn-13 790 T15 31.35| 3122 |0.194
CO7 | FAM | TGF-b3 | Unkn-20 811 T15 2300|2836 |0.512
C0O3 | FAM | TGF-b32 | Unkn-20 811 T1>5 28.73|28.36 |0512
C09 ( FAM | TGF-b3 | Unkn-26 805 T15 31.13| 31.19 |0.091
C10 | FAM | TGF-b3 | Unkn-26 805 T15 31.25|31.19 |0.091
C11 [ FAM | TGF-b3 | Unkn-32 816 T15 31.31 | 31.49 |0.262
C12 [ FAM | TGF-b3 | Unkn-32 816 T15 3108 31.49 |0.262
D01 | FAM | TGF-b3 | Unkn-04 001 T+N13 30.51 | 30.52 | 0.007
D02 [ FAM | TGF-b3 | Unkn-D4 001 T+N13 30.52 | 30.52 |0.007
D03 [ FAM | TGF-b3 | Unkn-10 002 T+N13 28.83 | 28.94 |0.157
DO4 [ FAM | TGF-b3 | Unkn-10 002 T+N13 2005 | 28.94 |0.157
D05 [ FAM | TGFEF-b3 | Unkn-16 799 T+N13 31.56 | 31.50 |0.073
DODo [ FAM | TGF-b3 | Unkn-16 799 T+N13 31.45|31.50 |0.073
DO7 | FAM | TGF-b3 | Unkn-21 E11 T+N13 35.10| 35.54 |0.628
DOS | FAM | TGF-b3 | Unkn-21 811 T+N13 3598 | 35.54 |0.628
D09 [ FAM | TGF-b3 | Unkn-27 B05 T+N13 3169 31.46 |0.327
D10 [ FAM | TGF-b3 | Unkn-27 BOS T+N13 31.23 | 31.46 |0.327
Di1 | FAM | TGF-b3 | Unkn-33 8le T+N13 30.20 | 30.38 |0.260
D12 [ FAM | TGF-b3 | Unkn-33 Ble T+N13 30.57 | 30.38 |0.260
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dev
EOl1 | FAM | TGF-b3 | Unkn-03 001 V13 31.10| 31.08 |0.020
E02 | FAM | TGF-b3 | Unkn-03 001 V13 31.07 | 31.08 |0.020
E03 | FAM | TGF-b3 | Unkn-11 002 vis 3006 | 29099 | 0.096
E04 | FAM | TGF-b3 | Unkn-11 002 v1s 2093|2999 |0.0%
EO0S | FAM | TGF-b3 | Unkn-17 790 715 2055|2953 |0021
EO6 | FAM | TGF-b3 | Unkn-17 790 715 2052 (2953|0021
EO7 | FAM | TGF-b3 | Unkn-22 811 V13 31.87 | 31.63 |0.350
EO8 | FAM | TGF-b3 | Unkn-22 811 V135 31.38 | 31.63 (0350
E0% | FAM | TGF-b3 | Unkn-28 805 V13 3384 | 33.09 | 1.001
E10 | FAM | TGF-b3 | Unkn-28 805 V13 32.34 | 353.09 | 1.001
Ell | FAM | TGF-b3 | Unkn-34 Ble V13 31.63|31.75 |0.166
E12 | FAM | TGF-b3 | Unkn-34 8le V13 31.87 | 31.75 |0.1606
FOl | FAM | TGF-b3 | Unkn-06 001 Z15 2097 (2985 |0.176
FO2 | FAM | TGF-b3 | Unkn-06 001 Z15 2072|2985 |0.176
FO3 | FAM | TGF-b3 | Unkn-12 002 Z15 29.66 | 29.533 |0.187
FoO4 | FAM | TGF-b3 | Unkn-12 002 Z15 2039 (29 53 |0.1587
FO7 | FAM | TGF-b3 | Unkn-23 811 Z15 28.67 | 28.68 |0.018
FO2 | FAM |TGF-b3 | Unkn-23 811 Z15 28.70| 28.68 |0.018
FO9 | FAM | TGF-b3 | Unkn-29 B05 Z15 3315 | 32.78 (0530
F10 | FAM | TGF-b3 | Unkn-29 805 Z15 3240 32.78 (0530
F11 | FAM | TGF-b3 | Unkn-33 816 Z15 31.29| 31.25 |0.066
Fi12 | FAM | TGF-b3 | Unkn-33 816 Z15 31.20) 31.25 |0.066
G01 | FAM | TGF-b3 | Pos Ctrl-36 8 PC 28.37 | 28.48 |0.157
G02 | FAM | TGF-b3 | Pos Ctrl-36 24 PC 2859 | 28.48 |0.157
G03 | FAM | TGFE-b3 | NTC-37 H2O N/A | 0.00 (0000
G04 | FAM | TGF-b3 | NTC-37 H2O N/A | 0.00 (0000
G05 | FAM | TGF-b3 | NTC-38 H2O N/A | 0.00 (0000
GOoe | FAM | TGF-b3 | NTC-38 H2O N/A | 0.00 |0.000
GO7 | FAM | TGF-b3 | Unkn-39 |Pooled MC 10ng | 32.76 | 32.75 |0.011
G083 | FAM | TGF-b3 | Unkn-39 |Pooled MC 10ng | 32.75 | 32.75 |0.011
G09 | FAM | TGF-b3 | Unkn-40 |Pooled MC 15ng|33.060| 33.16 (0.140
G10 | FAM | TGF-b3 | Unkn-40 |Pooled MC 15ng|33.26| 33.16 (0.140
G11 | FAM | TGF-b3 | Unkn-41 | Pooled MC 3ng |32.04 | 33.04 (0.134
G12 | FAM | TGF-b3 | Unkn-41 | Pooled MC 3ng |33.13| 33.04 (0.134

Gene Expression

Target Names

Name Full |Reference Auto Efficiency
Name Efficiency
TGE-b3 | TGF-b3 False Yes 100.0%
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Run Setup

Plate Display
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Quantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.
Dev
AD1 | FAM | TGF-b3 | Unkn-01 D01 560 2087|2964 (0321
AD2 | FAM | TGF-b3 | Unkn-01 001 560 2041|2964 0321
AD3 | FAM | TGF-b3 | Unkn-07 D02 560 2041|2930 |0.156
AD4 | FAM | TGF-b3 | Unkn-07 D02 560 29.19 | 29.30 |0.156
ADS | FAM | TGF-b3 | Unkn-13 799 Sa0 2895 | 28.61 |0.483
ADo | FAM | TGF-b3 | Unkn-13 799 560 28.20 | 28.61 |0.483
AD7 | FAM | TGF-b3 | Unkn-13 511 560 30.73 | 30.95 |0.309
ADE | FAM | TGF-b3 | Unkn-18 511 560 31.17 | 3095 |0.309
ADS | FAM | TGF-b3 | Unkn-24 805 560 3045 | 30.11 | 0477
AlD | FAM | TGF-b3 | Unkn-24 805 560 2977 | 30.11 (0477
All | FAM | TGF-b3 | Unkn-30 816 560 30.16 | 30.34 | 0253
Al2 | FAM | TGF-b3 | Unkn-30 816 560 30.52 | 30.34 |0.255
BOl | FAM | TGF-b3 | Unkn-02 D001 N0 30.89 | 30.94 |0.067
BOZ | FAM | TGF-b3 | Unkn-02 001 Naeo 3098 | 30.94 |0.067
BO3 | FAM | TGF-b3 | Unkn-08 D02 N60 32.33 | 32.25 |0.109
BO4 | FAM | TGF-b3 | Unkn-08 D02 N60 32.17 | 32.25 |0.109
BOS | FAM | TGF-b3 | Unkn-14 799 MNe0 28.29 | 28.38 |0.126
BO& | FAM | TGF-b3 | Unkn-14 799 Ne0 28.47|28.38 |0.126
BO7 | FAM | TGF-b3 | Unkn-19 811 NeO 30.37 | 30.42 |0.068
BOS | FAM | TGF-b3 | Unkn-19 811 NeO 3047 | 30.42 | 0068
BO9 | FAM | TGF-b3 | Unkn-23 805 Ne0 20 76| 29.61 (0205
B10 | FAM | TGF-b3 | Unkn-23 805 Ne0d 2047 | 29.61 |0.205
Bll | FAM | TGF-b3 | Unkn-31 816 NeOD 30.18 | 30.12 |0.092
Bl12 | FAM | TGF-b3 | Unkn-31 816 Ne 30,05 | 30.12 |0.092
CO1 | FAM | TGF-b3 | Unkn-03 D01 TaO 30.21 | 30.15 |0.082
C02 | FAM | TGF-b3 | Unkn-03 D01 TaO 3009 | 30.15 |0.082
CO03 | FAM | TGF-b3 | Unkn-09 D02 TaO 2050|2948 (0022
C04 | FAM | TGF-b3 | Unkn-09 D02 TaO 2047 | 2948 (0022
CO05 | FAM | TGF-b3 | Unkn-13 799 Tal 27.74 | 2769 0072
C06 | FAM | TGF-b3 | Unkn-13 799 Tal 27.64 | 27.69 0072
C07 | FAM | TGF-b3 | Unkn-20 811 TaO 3049 | 30,68 |0.269
CO8 | FAM | TGF-b3 | Unkn-20 811 TeO 30.87 | 30.68 |0.269
C09 | FAM | TGF-b3 | Unkn-26 805 TaO 31.54 | 31.30 |0.344
C10 | FAM | TGF-b3 | Unkn-20 805 TaO 31.05 | 31.30 | 0344
C11 | FAM | TGF-b3 | Unkn-32 816 TaO 3044 | 3030 | 01135
C12 | FAM | TGF-b3 | Unkn-32 816 TaO 30.28 | 30.36 |0.115
D01 | FAM | TGF-b3 | Unkn-04 001 T+INGD 28.10| 28.14 |0.018
D02 | FAM | TGF-b3 | Unkn-04 001 T+INGD 28.13 | 28.14 |0.018
D03 | FAM | TGF-b3 | Unkn-10 002 T+INGD 20541 29.76 (0311
D04 | FAM | TGF-b3 | Unkn-10 002 T+INGD 2998 | 29.76 (0311
D05 | FAM | TGF-b3 | Unkn-16 799 T+ING0D 32.41 | 32.37 |0.050
DDo | FAM | TGF-b3 | Unkn-16 790 T+INGD 32.34 | 32.37 |0.050
DO7 | FAM | TGF-b3 | Unkn-21 511 T+INoD 3047 | 3046 |0.014
D02 | FAM | TGF-b3 | Unkn-21 811 T+INGD 3045 | 3040 | 0014
D09 | FAM | TGF-b3 | Unkn-27 E05 T+INoD 30.38 | 30.38 |0.003
DI10 | FAM | TGF-b3 | Unkn-27 805 T+INoD 30.39 | 30.38 |0.003
D11 | FAM | TGF-b3 | Unkn-33 816 T+IN6D 30.35 | 30.15 (0282
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Well [ Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dew
D12 | FAM | TGF-b3 | Unkn-33 816 T+MNoe0 29093 | 30.15 (0282
E01 | FAM | TGF-b2 | Unkn-03 001 Vo0 28.74 | 28.74 |0.008
E02 | FAM | TGF-b2 | Unkn-03 001 Vo0 28.73 | 28.74 |0.008
EO3 | FAM | TGF-b3 | Unkn-11 002 Vo0 2886 28.73 |0.188
EM | FAM |TGF-b3 | Unkn-11 002 Vo0 28.539|28.73 |0.188
E0: | FAM | TGF-b2 | Unkn-17 700 Zal 25.63 | 28.59 (0053
Edo | FAM | TGF-b3 | Unkn-17 799 Za0 2853|2859 (0.058
EO7 | FAM | TGF-b3 | Unkn-22 811 Vol 2091|2996 |0.072
E03 | FAM | TGF-b2 | Unkn-22 811 Vol 3001 | 2996 |0.072
ED® | FAM | TGF-b3 | Unkn-23 805 Vol 23.80) 2895 |0.203
E10 | FAM | TGF-b3 | Unkn-28 8035 Vel 2009|2895 |0.203
Ell | FAM | TGF-b3 | Unkn-34 816 Vol 2033 (29.49 (0204
El12 | FAM | TGF-b2 | Unkn-34 816 Vel 2063|2949 (0204
FO1 | FAM | TGF-b3 | Unkn-06 001 Za0 2049 (2065 (0228
FO2 | FAM | TGF-b3 | Unkn-06 001 Za0 2081|2965 |0.228
FO3 | FAM | TGF-b3 | Unkn-12 002 Za0 2013 29.16 |0.033
F04 | FAM | TGF-b2 | Unkn-12 002 Z&0 2018 | 29.16 (0.0335
FO7 | FAM | TGF-b3 | Unkn-23 811 Za0 3064 | 3046 |0.258
FO3 | FAM | TGF-b2 | Unkn-23 811 Za0 30.28 | 30,40 |0.258
F09 | FAM | TGF-b2 | Unkn-29 805 Za0 32.62)32.81 |0.266
F10 | FAM | TGF-b3 | Unkn-29 805 Za60 32900 32.81 |0.266
F11 | FAM | TGF-b3 | Unkn-33 816 Za0 3009 | 30.04 |0.076
F12 | FAM | TGF-b2 | Unkn-33 816 Za0 2003 ) 30.04 |0.076
01 | FAM | TGF-b3 | Pos Ctrl-36 804 PC 28312841 |0.141
G02 | FAM | TGF-b3 | Pos Ctrl-36 804 PC 28512841 |0.141
G03 | FAM | TGE-b3 | NTC-37 HXIO N/A | 0.00 |0.000
04 | FAM | TGF-b3 | NTC-37 HIO N/A | 0.00 |0.000
G05 | FAM | TGEF-b3 | NTC-38 H2O N/A | 0.00 |0.000
G06 | FAM | TGF-b3 | NTC-38 H2O N/A | 0.00 |0.000
G07 | FAM | TGE-b3 | Unkn-39 |Pooled MC 10ng | 32.77 | 32.61 (0229
G028 | FAM | TGF-b3 | Unkn-39 |Pooled MC 10ng |32.453 | 32.61 (0229
0% | FAM | TGF-b3 | Unkn-40 |Pooled MC 15ng |32.86 | 33.08 (0309
10 | FAM | TGF-b3 | Unkn-40 |Pooled MC 15ng|33.30( 33.08 (0309
=11 | FAM | TGF-b3 | Unkn-41 | Pooled MC 5ng | 3323 33.37 (0453
12 | FAM | TGF-b3 | Unkn-41 | Pooled MC 3ng | 33901 | 33.37 (0483

Gene Expression

Target Names

Name Full |Reference Aunto Efficiency
Name Efficiency
TGE-b3 | TGF-b3 False Yes 100.0%
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Run Setup

Plate Display
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Quantification Data

WWell | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.
Drew
AD1l | FAM | TGF-b3 | Unkn-01 D01 590 30.14 | 30.55 |0.578
AD2 | FAM | TGF-b3 | Unkn-01 001 3590 3093 | 30.55 |0.578
AD3 | FAM | TGF-b3 | Unkn-08 002 590 30049 | 30.38 |0.163
AD4 | FAM | TGF-b3 | Unkn-08 002 590 3026 | 30.38 |0.163
AD5 | FAM | TGF-b3 | Unkn-15 799 590 2000|2991 |0.001
ADs | FAM | TGF-b3 | Unkn-13 799 590 2001 | 2991 |0.001
A07 | FAM | TGF-b3 | Unkn-21 811 590 2039|2930 |0.119
ADE | FAM | TGF-b3 | Unkn-21 811 590 2022|2030 |0.119
AD9 | FAM | TGF-b3 | Unkn-28 805 590 30.14 | 29.81 (0474
Al0 | FAM | TGF-b3 | Unkn-28 305 590 2047 | 29.81 (0474
All | FAM | TGF-b3 | Unkn-35 516 590 30.83 | 30.84 |0.011
Al12 | FAM | TGF-b3 | Unkn-35 816 590 3085 | 30.84 |0.011
BOl | FAM | TGF-b3 | Unkn-02 D01 NS9O 2941 | 2945 |0058
BO2 | FAM | TGF-b2 | Unkn-02 D01 N90 29.50| 2945 |0.058
BO3 | FAM | TGF-b3 | Unkn-09 002 M990 2803|2000 |0.107
ED4 | FAM | TGF-b3 | Unkn-09 002 MN90 20008 | 29.00 | 0.107
BOS | FAM | TGF-b2 | Unkn-16 799 N0 30017 | 30.24 | 0.107
BO6 | FAM | TGF-b3 | Unkn-16 799 IN90 30.32 | 30.24 | 0.107
BO7 | FAM | TGF-b3 | Unkn-22 811 N9O 3032 | 30.46 | 0.103
BOS | FAM | TGF-b3 | Unkn-22 811 N9O 3054 | 30.46 | 0.103
BO9 | FAM | TGF-b3 | Unkn-29 805 N9O 2883 | 28.75 |0.142
Bl10 | FAM | TGF-b3 | Unkn-29 205 N0 28.63 | 28.75 |0.142
Bll | FAM | TGF-b3 | Unkn-36 216 N90 2943 | 29 56 |0.185
Bl12 | FAM | TGF-b3 | Unkn-36 216 IN90 2069 | 29 56 |0.185
C01 | FAM | TGF-b3 | Unkn-03 D01 T9O0 30.11 | 30.05 | 0.086
C02 | FAM | TGF-b3 | Unkn-03 D01 T9O0 2999 | 30.05 |0.086
C03 | FAM | TGF-b3 | Unkn-10 002 T9O 300153 | 30.33 | 0.256
Co4 | FAM | TGF-b3 | Unkn-10 002 T90 3051 | 30.33 |0.256
C0S | FAM | TGF-b3 | Unkn-17 790 T90 31.24 | 31.24 |0.002
C06 | FAM | TGF-b2 | Unkn-17 799 T90 31.24 | 31.24 |0.002
Co07 | FAM | TGF-b3 | Unkn-23 211 T9O 3000 | 31.11 |0.296
C0s5 | FAM | TGF-b3 | Unkn-23 811 T9O 31.32 | 31.11 |0.296
C0o9 | FAM | TGF-b3 | Unkn-30 805 T9O0 3036 | 30.24 |0.173
C10 | FAM | TGF-b3 | Unkn-30 805 T9O0 30012 | 30.24 | 0173
C11 | FAM | TGF-b3 | Unkn-37 816 T9O 30011 | 30.51 |0.566
C12 | FAM | TGF-b3 | Unkn-37 216 T90O 3091 | 30.51 |0.566
D01 | FAM | TGF-b3 | Unkn-04 001 T+IN90 2073 | 29.64 |0.124
D02 | FAM | TGF-b3 | Unkn-04 001 T+IN90 20.56 | 29.64 |0.124
D03 | FAM | TGF-b3 | Unkn-11 002 T+IN90 29.42 | 29 .54 |0.167
Do4 | FAM | TGF-b3 | Unkn-11 002 T+IN90 2066 | 29 54 |0.167
DOS | FAM | TGF-b3 | Unkn-18 799 T+IN20 28300 | 28.89 |0.017
Doo | FAM | TGF-b3 | Unkn-18 799 T+IN20 28.87 | 28.89 |0.017
DO7 | FAM | TGF-b3 | Unkn-24 811 T+IN90 30082 | 30.74 | 0.109
DOs | FAM | TGF-b3 | Unkn-24 811 T+IN90 30.67 | 30.74 |0.109
D09 | FAM | TGF-b3 | Unkn-31 805 T+IN9O0 30.16 | 30.07 |0.129
D10 | FAM | TGF-b3 | Unkn-31 805 T+IN9O 2098 | 30.07 |0.129
D11 | FAM | TGF-b3 | Unkn-38 816 T+IN9O 31.01|31.10 |0.124
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Well | Fluor | Target Content Sample Coq Cqg Cqg
Nlean | Std.
Drew
D12 | FAM | TGF-b2 | Unkn-22 S81le T+IN90 31.19( 21.10 (0124
EOD1l | FAM | TGF-b2 | Unikn-03 001 vo0 2000 (28920 (0144
EOD2 | FAM | TGF-b3 | Unkn-03 001 V20 2380 2890 (0.144
ED3 | FAM |TGF-b3 | Unkn-12 002 V90 29, 2048 |0.0a1
E | FAM |TGF-b3 | Unkn-12 002 V90 20 53 | 29 48 |0.061
E0: | FAM |TGF-b3 | Unkn-19 790 Zo0 30.73 | 2006 (0168
EOo | FAM | TGF-b3 Unkn-19 Too Fao 30.54 | 2000 |0.168
EO7 | FAM | TGF-b3 Unkn-25 811 v90 30.80 | 20.7a |0.054
ED2 | FAM | TGF-b2 | Unkn-25 211 W90 30.72 | 20.76 |0.054
E0D | FAM | TGF-b2 | Unkn-32 205 o0 20 18 | 29.23 |0.059
E10 | FAM | TGF-b2 | Unkn-32 205 Vo0 2027 9.23 |0.059
Ell | FAM | TGF-b3 | Unkn-30 216 Vo0 20.63 | 29.63 |0.005
E12 | FAM | TGF-b3 | Unkn-39 216 W90 20 64 9.63 |0.005
FO1l | FAM | TGF-b3 | Unkn-06 001 Z90 209 24 15 |0.128
FD2 | FAM | TGF-b2 | Unkn-06 001 Z90 29 06 15 |0.128
FO3 | FAM | TGF-b3 Unkn-13 D02 Z90 20 21 895 |0.365
Fo4 | FAM | TGF-b3 Unkn-13 D02 Z90 28.69 | 2895 |0.365
FO7 | FAM | TGF-b3 Unkn-26 811 Z90O 30.11 | 20.12 | 0005
FDO2 | FAM | TGF-b2 | Unkn-26 211 Zo90 30.12 | 20.12 (0005
FO9 | FAM | TGF-b2 | Unkn-23 205 Z90 30.11 9.50 | 020
F10 | FAM | TGF-b2 | Unkn-323 205 Z90 2800 | 29.50 |0.860
F11 | FAM | TGF-b3 | Unikn-40 216 Z90 30.25 | 20.27 (0029
F12 | FAM | TGF-b3 | Unkn-40 216 Z90 30.29 | 20.27 (0029
GD1 | FAM | TGF-b3 | Unkn-07 001 MC 31.27 | 21.06 (0289
G002 | FAM | TGF-b3 | Unkn-07 001 MC 30.80 | 21.06 (0259
03 | FAM | TGF-b3 Unikn-14 oD2 MC 30.57 | 3091 |0.47G
G044 | FAM | TGF-b3 Unikn-14 oD2 MC 31.24 | 2091 |047G
GOS | FAM | TGF-b2 | TUnkn-20 Too NMC 3237|2227 (01358
GD&e | FAM | TGF-b2 | Unkn-20 790 MC 3218 22.27 (0138
GO7 | FAM | TGF-b2 | Unkn-27 811 MC 3027 | 20.86 (0578
GO0E | FAM | TGF-b3 | Unkn-27 811 MC 20 45| 29 86 |[0.578
G092 | FAM | TGF-b3 | Unkn-34 305 MC 3037 | 20.38 (0D.O18
G10 | FAM | TGF-b2 | Unkn-34 305 MC 3040 20.38 (0018
G111 | FAM | TGF-b3 | Unkn-41 Sla MC 3060 | 20.71 (0.147
12 | FAM | TGF-b3 Unikn-41 816 MC 30.81 | 20.71 |0.147
HO1 | FAM | TGF-b3 | Pos Crrl-42 304 PC 28.01 | 27.78 |0.330
HO2 | FAM | TGF-b2 | Pos Ctrl-42 204 PC 27.54 | 27.78 (0330
HO3 | FAM | TGF-b32 NTC-43 H2O MSA 0.00 |0.0D0
HD4 | FAM | TGF-b32 NTC-43 H2O MrA 0.00 | 0000
HOS | FAM | TGF-b32 NTC-44 H2O MsA 0.00 | 0000
HO& | FAM | TGF-b3 NTC-44 H2O MNiA 0.00 | 0000
HO7 | FAM | TGF-b23 | Unkn-43 |Pooled MC 15ng|33.25 | 23.18 (0097
HOS | FAM |TGF-b2 | Unkn-43 |Pooled MC 15ng|33.11 | 23.18 (0097
HO2 | FAM | TGF-b3 | Unkn-46 |Pooled MC 10ng | 32.22 | 22.34 (0162
H10 | FAM | TGF-b3 Unin-46 Pooled MC 10ng | 32.45 | 32 34 |0.162
H11l | FAM | TGF-b3 Unikn-—47 Pooled MIC Sng | 34.02 [ 33.839 |0.183
H12 | FAM | TGF-b2 | Unkn-47 Pooled MC S5ng |33.77 | 23.80 (0.183
Gene Expression
Target Names
MName Full Reference Aunto Efficiency
MName Efficiency
TGE-b3 | TGF-b3 False Yes 100.0%:
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Collagen IV 15d (2).pcrd
2013/08/21 01:09 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 n 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv nlv nlv nlv niv nlv n v nlv nlv nlv nlv
001 S15|001 S15|002 S15|002 S15(799 $15(799 515|811 S15|811 515|805 S15|805 515|816 S15|816 S15

B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v niv niv nlv niv niv niv n v nlv niv n v niv
001 N15|001 N15|002 N15|002 N15|799 N15|799 N15|811 N15|811 N15(805 N15|805N15|816 N15|816 N15

C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
nlv niv niv nlv niv nlv niv nlvV niv nlv niv niv
001 T15|001 T15|002 T15(002T15|799 715|799 T15|811T15(811 T15 (805 T15|805T15|816 T15|816 T15

D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv nlv nlv nlv nlv nlv n v nlv nlv nlv nlv
001 001 002 002 799 799 811 811 805 805 816 816
T+N15 | T#N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15 | T+N15

E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
nlv niv nlv nlv niv nlvV niv nlvV niv nlv niv niv
001 V15|001 V15|002 V15 (002 V15|799 Z15|799 Z15|811 V15(811 V15 (805 V15|805 V15|816 V15| 816 V15

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
Collage | Collage | Collage | Collage Collage | Collage | Collage | Collage | Collage | Collage

n v nlv nlv nlv nlv n v nlv nlv n v nlv
001 Z15|001 215|002 Z15|002 Z15 8112715|811 215|805 Z15(805 715|816 Z15|816 Z15

G| Pos-36 | Pos-36 | NTC-37 [NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv niv nlv niv niv niv n v nlv niv n v niv
804 PC | 804 PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC bng | MC 5ng
10ng 10ng 15ng 15ng

Quantification

Amplification

RFU
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Quantification Data

Well | Fluor Target Content Sample Cq Cq Cq
Mean | Std.

Dev
ADL | FAM | Collagen IV | Unkn-D1 001 5135 25.36| 2543 |0.093
AD2 | FAM | Collagen IV | Unkn-D1 001 5135 25.30| 2543 |0.093
AD3 | FAM | Collagen IV | Unkn-07 002 5135 24.33| 2440|0053
AD4 | FAM | Collagen IV | Unkn-07 002 5135 24.45| 2449 |0.035
ADS | FAM | Collagen IV | Unkn-13 799 515 23.62| 23.57 |0o.O70
AD6 | FAM | Collagen IV | Unkn-13 799 515 23.52| 23.57 |0o.Oo70
AD7 | FAM |Collagen IV | Unkn-18 811 3135 30,31 3062 |O.155
ADS | FAM | Collagen IV | Unkn-18 811 513 30,73 3062 |0.153
AD9 | FAM | Collagen IV | Unkn-24 805 5135 3494|3508 |0.193
Al10 | FAM | Collagen IV | Unkn-24 805 515 3521|3508 |0.193
All | FAM | Collagen IV | Unkn-30 816 3135 25.63]| 25.77 |0.191
Al2 | FAM | Collagen IV | Unkn-30 816 513 2590 2577 |0.191
BO1 | FAM | Collagen IV | Unkn-D2 001 N13 25.85]| 2578 |0.O092
BOZ | FAM | Collagen IV | Unkn-02 001 N13 2372 25.78 |0.092
BO3 | FAM | Collagen IV | Unkn-08 00z N135 25.32| 2540 |0.100
BO4 | FAM | Collagen IV | Unkn-0D8 002 N13 25.47| 2540 |0.106
BOS | FAM | Collagen IV | Unkn-14 790 N15 24.14| 2415|0013
BO6 | FAM | Collagen TV | Unkn-14 700 N15 24.16| 24.15 |0.013
BO7 | FAM | Collagen IV | Unkn-19 811 N15 24.03| 2460 |0.037
BOS | FAM | Collagen IV | Unkn-19 811 N13 24.69| 24.66 |0.037
BO9 | FAM | Collagen IV | Unkn-23 805 N15 2994 2993 |0.016
Bi10 | FAM | Collagen TV | Unkn-23 805 N135 2002|2003 |00l
Bll | FAM |Collagen IV | Unkn-31 Ele N13 27.80| 2792 |0.0°0
B12 | FAM | Collagen IV | Unkn-31 Bl6 N13 2798 2792 |0.090
CO1 | FAM | Collagen IV | Unkn-D3 001 T15 25.71| 2574 |0.039
C02 | FAM | Collagen IV | Unkn-D3 001 T13 25.77| 25.74 |0.030
C03 | FAM | Collagen IV | Unkn-09 002z T15 25.27| 25.21 |0.089
CD4 | FAM | Collagen IV | Unkn-09 0oz T13 2314 2521 |0.089
CO05 | FAM | Collagen IV | Unkn-13 799 T15 25.39| 25.57 |0.021
C06 | FAM | Collagen TV | Unkn-13 799 T15 25.36| 25.57 |0.021
C07 | FAM | Collagen IV | Unkn-20 811 T15 2362|2371 |0.123
CO3 | FAM | Collagen IV | Unkn-20 811 T15 2379 2371 |0.123
C09 | FAM | Collagen IV | Unkn-26& 805 T15 28.12] 28.14 |0.040
C10 | FAM | Collagen TV | Unkn-26 805 T15 28.17| 28.14 |0.040
C11 | FAM | Collagen I'V | Unkn-32 816 T13 26.35| 26.65 |0.129
C12 | FAM | Collagen I'V | Unkn-32 816 T13 26.74| 26.65 |0.129
DO1 | FAM | Collagen IV | Unkn-D4 001 T+N13 26.34| 26.35 |0.023
D02 | FAM | Collagen TV | Unkn-D4 001 T+N13 26.37| 26.35 |0.023
D03 | FAM | Collagen IV | Unkn-10 002 T+N13 25.14| 2516 |0.023
D04 | FAM | Collagen IV | Unkn-10 002 T+N13 25.17| 2516 |0.023
D05 | FAM | Collagen IV | Unkn-16 790 T+N15 26.10| 2608 |0.022
D06 | FAM | Collagen TV | Unkn-16 700 T+N13 26.07 | 26.08 |0.022
DO7 | FAM | Collagen IV | Unkn-21 811 T+N13 28.69| 28.69 |0.003
DO38 | FAM | Collagen IV | Unkn-21 811 T+N13 28.69| 28.69 |0.003
D09 | FAM | Collagen IV | Unkn-27 BOS5 T+N13 2809 2817 |0.107
D10 | FAM | Collagen IV | Unkn-27 805 T+N13 28.24| 28.17 |0.107
D11 | FAM | Collagen IV | Unkn-33 816 T+N13 26.11| 26.17 |0.083
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Well | Fluor Target Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 | FAM | Collagen IV | Unkn-33 816 T+N13 26.23] 26.17 |0.083
EO01 | FAM | Collagen IV | Unkn-035 001 W13 27.05) 2696 |0.113
E02 | FAM | Collagen IV | Unkn-035 001 W13 26.88] 2696 |0.113
E03 | FAM | Collagen IV | Unkn-11 002 W13 2426] 2435 |0.174
E04 | FAM | Collagen IV | Unkn-11 002 W13 2451) 2435|0174
EO0S | FAM | Collagen IV | Unkn-17 799 Z15 23,56 23.58 |0.03a
E06 | FAM |Collagen IV | Unkn-17 799 Z15 23,01 23.58 |0.03a
EO7 | FAM | Collagen IV | Unkn-22 811WV13 23.37) 2544 |0.087
EO08 | FAM |Collagen IV | Unkn-22 811 W13 253.50) 2544 |0.087
E09 | FAM | Collagen IV | Unkn-28 805 V13 2509 2581 |0.169
E10 | FAM |Collagen IV | Unkn-28 805 V13 2593] 2581 |0.169
Ell | FAM |Collagen IV | Unkn-34 8l6 V13 25.13] 2520 |0.097
E12 | FAM |Collagen IV | Unkn-34 8l6WV13 23.27) 2520 |0.097
FO1 | FAM | Collagen IV | Unkn-0& 001 Z135 24.58] 2465 |0.093
FO2 | FAM | Collagen IV | Unkn-06 ool Z15 2471 2465 |0.093
FO3 | FAM | Collagen IV | Unkn-12 oo Z15 25.75)25.72 10.046
FO4 | FAM | Collagen IV | Unkn-12 002 Z15 25092572 |0.040
FO7 | FAM | Collagen IV | Unkn-23 811 Z15 23.62] 23.66 |0.053
FO2 | FAM |Collagen IV | Unkn-23 811 Z15 23.70] 23.66 |0.053
FO9 | FAM | Collagen IV | Unkn-29 803 Z15 23.81] 2584 |0.041
F10 | FAM | Collagen IV | Unkn-29 803 Z15 25872584 |0.041
Fi11 | FAM |Collagen IV | Unkn-33 816 Z15 26.39] 26.56 |0.238
F12 | FAM |Collagen IV | Unkn-33 gl6 Z15 26.72] 26.56 |0.238
G01 | FAM | Collagen IV | Pos Ctrl-36 304 PC 26.49] 26.53 |0.057
G02 | FAM | Collagen IV | Pos Ctrl-36 304 PC 26.37] 26.53 |0.057
G03 | FAM | Collagen IV | NTC-37 H2O N/A | 0.00 |0.000
GO4 | FAM | Collagen IV | NTC-37 H2O N/A | 0.00 |0.000
GO05 | FAM | Collagen IV | NTC-38 H2O N/A | 0.00 |0.000
G06 | FAM | Collagen IV | NTC-38 H2O N/A | 0.00 |0.000
GO7 | FAM | Collagen IV | Unkn-39 (Pooled MC 10ng | 32.76| 32.81 |0.067
G038 | FAM | Collagen IV | Unkn-39 | Pooled MC 10ng | 32,83 | 32.81 |0.067
G09 | FAM | Collagen IV | Unkn-40 |Pooled MC 15ng | 33.16| 33,12 |0.049
G10 | FAM | Collagen IV | Unkn-40 |Pooled MC 15ng | 33.00| 33.12 |0.049
G11 | FAM | Collagen IV | Unkn-41 | Pooled MC 3ng | 36.63 | 360.84 |0.203
G12 | FAM |Collagen IV | Unkn-41 | Pooled MC 3ng | 37.03 | 36.84 |0.293
Gene Expression
Target Names
Name Full Name |Reference Auto Efficiency
Efficiency
Collagen I'V | Collagen IV False Yes 100.0%
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Collagen IV 60d.pcrd
2013/08/21 01:11 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 i 12

A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv nlv nlv niv niv nlv n v nlv nlv nlv niv
001 S60|001 S60 | 002 S60|002 S60|799 S60 | 799 S60|811 S60|811 S60 | 805 SEO 805 S60 (816 S60|816 S60

B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv niv nlv niv niv niv n v niv niv nlv niv
007 N60|007 N60|002 NEO |002 N60 | 799 N60 | 799 N60|811 N60|811 N60 | 805 N60 805 N60 |816 N60|816 N60

C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv nlv nlv nlv niv nlv n v nlv nlv nlv niv
001 T60 | 001 T60 | 002 T60 | 002 T6O | 799 T60 | 799 TE0|811 T60 | 811 T60 | 805 T6O |805 T60 | 816 TE0D | 816 T60

D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv niv nlv niv niv niv n v niv niv nlv niv
001 001 002 002 799 799 811 811 805 805 816 816
T+N60 | T+NB0 | T+N60 | T+HN60 | T+N60 | T+N60 | T+N60 | THN60 | T+N60 | T+N60 | T+NE0 | T+N60

E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv nlv nlv nlv niv nlv n v nlv nlv nlv niv
001 Vv60|001 ve0 | 002 VB0 |002 V60 | 799 Z60 | 799 Z60|811 V60 |811 V60 | 805 VED | 805 VB0 | 816 VB0 | 816 VB0

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
Collage | Collage | Collage | Collage Collage | Collage | Collage | Collage | Collage | Collage
nlv nlv nlv nlv niv nlv nlv niv nlv niv
001 Z60|001 Z60 | 002 Z60 | 002 Z60 811 260|811 Z60 | 805 Z60| 805 Z60 (816 Z60| 816 Z60

G| Pos-36 | Pos-36 | NTC-37 |[NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage | Collage
n v nlv nlv nlv nlv niv nlv n v nlv nlv nlv niv
804 PC | 804 PC | H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC |MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

H

Quantification

Amplification

RFU
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Quantification Data

Well | Fluor Target Content Sample Cq Cq Cq
MhMean | Std.

Dev
ADI | FAM | Collagen IV | Unkn-01 001 Se0 25.17| 2520 | 0040
AD2 | FAM | Collagen IV | Unkn-01 D01 560 25.23]| 25.20 |0.040
AD3 | FAM | Collagen IV | Unkn-07 002 560 2449 24 40 |0O.129
AD4 | FAM | Collagen IV | Unkn-07 002 560 24.31| 2440|0129
ADS | FAM | Collagen IV | Unkn-13 799 560 24.7a6| 24.69 |0.097
ADS | FAM | Collagen IV | Unkn-13 799 560 24.63| 24.69 |0.097
AD7 | FAM | Collagen IV | Unkn-18 811 560 25.96| 26.00 | 0.049
ADS | FAM | Collagen IV | Unkn-18 811 560 26.03 | 26.00 | 0.049
AD9 | FAM | Collagen IV | Unkn-24 2035 560 25.27| 25.28 |0.014
Al0 | FAM | Collagen IV | Unkn-24 2035 560 25.20]| 25.28 |0.014
All | FAM | Collagen IV | Unkn-30 816 560 26.38| 26.65 |0.100
Al2 | FAM | Collagen IV | Unkn-30 816 560 26.72| 26.65 |0.100
BO1 | FAM | Collagen IV | Unkn-02 001 NeD 2457 24.47 |0.145
EBOZ | FAM | Collagen IV | Unkn-02 001 INeD 24.37| 24.47 |0.143
BO3 | FAM | Collagen IV | Unkn-08 002 NeD 25.46| 25.43 |0.033
BO4 | FAM | Collagen IV | Unkn-08 D02 NeD 2541|2543 |0D33
BOS | FAM | Collagen IV | Unkn-14 799 Ned 26.22| 26006 |0.221
BO6 | FAM | Collagen TV | Unkn-14 790 Nel 2590| 26.06 |0.221
EBO7 | FAM |Collagen IV | Unkn-19 811 Ne0 25.24| 25.27 |0.D42
BOS | FAM | Collagen IV | Unkn-19 811 N60 25330 2527 |0.042
BO9 | FAM | Collagen IV | Unkn-23 305 Ne0 2501|2495 |0.078
B10 | FAM | Collagen IV | Unkn-23 8205 Ne0 24900| 2495 |0.078
Bill | FAM | Collagen IV | Unkn-31 816 N60 26.10| 26.10 | 0.003
El12 | FAM |Collagen IV | Unkn-31 216 Ne0 2o.11| 20.10 | 0.003
CO01 | FAM | Collagen IV | Unkn-03 001 Teo 25.30| 25.56 |0.093
C02 | FAM | Collagen IV | Unkn-03 001 Teo 25.63| 25.56 | 0093
C03 | FAM | Collagen IV | Unkn-09 002 TeO 2532 2526 |0.094
CD4 | FAM | Collagen IV | Unkn-09 002 TeO 25319 2526 |0.094
C05 | FAM | Collagen IV | Unkn-13 790 TeO 23.79] 23.79 |0.007
C06 | FAM | Collagen IV | Unkn-13 799 TeO 23 80| 23.79 |0.007
C07 | FAM | Collagen IV | Unkn-20 811 TeO 25.63| 2559 |0.057
CO03 | FAM | Collagen IV | Unkn-20 811 TeO 2555|2559 |0.057
C09 | FAM | Collagen IV | Unkn-26 805 TeO 2701 26.85 |0.220
C10 | FAM | Collagen IV | Unkn-26 805 TeO 26.70| 26.85 |0.220
Cl11 | FAM | Collagen IV | Unkn-32 816 TeO 2597 2609 |0.175
C12 | FAM | Collagen IV | Unkn-32 816 TeO 26022 2609 |0.175
D01 | FAM | Collagen IV | Unkn-D4 001 T+NeD 2435 24 .33 |0.D22
D02 | FAM | Collagen IV | Unkn-04 001 T+NaD 24.32| 2433 |0.022
D03 | FAM | Collagen IV | Unkn-10 002 T+INeD 2516|2508 |O.117
D04 | FAM | Collagen IV | Unkn-10 002 T+INeD 24991 2508 |0.117
D05 | FAM | Collagen IV | Unkn-16 799 T+NaD 31.72| 31.48 |0.340
D06 | FAM | Collagen IV | Unkn-16 799 T+NaD 31.24] 3148 |0.340
DO7 | FAM |Collagen IV | Unkn-21 211 T+INe0 26.22] 20.24 |0.022
DOE | FAM | Collagen IV | Unkn-21 211 T+INe0 26.25]| 20.24 |0.022
D09 | FAM | Collagen IV | Unkn-27 805 T+IN60 2613 26.15 |0.004
D10 | FAM | Collagen IV | Unkn-27 805 T+Ne0 26.14| 26.15 |0.004
D11 | FAM | Collagen IV | Unkn-33 816 T+N6O 25.95| 2599 |0.054
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Well | Fluor Target Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 | FAM |Collagen IV | Unkn-33 &16 T+INaO 2603 2599 |0.054
EO1 | FAM | Collagen IV | Unkn-03 001 Vel 2309) 2501 |0.113
EO2 | FAM |Collagen IV | Unkn-03 001 Vel 2493|2501 |0.113
EO3 | FAM | Collagen IV | Unkn-11 002 Vel 2419 24,18 |0.019
E04 | FAM | Collagen IV | Unkn-11 002 Vel 2417|2418 |0.019
EO3 | FAM |Collagen IV | Unkn-17 700 Ze0 2468) 2554 |1.217
E06 | FAM |Collagen IV | Unkn-17 799 Zo0 2040|2554 |1.217
EO7 | FAM |Collagen IV | Unkn-22 811 Vel 2498|2491 |0.108
EO2 | FAM |Collagen IV | Unkn-22 811 Vel 2483|2491 |0.108
E09 | FAM |Collagen IV | Unkn-28 205 Vel 2416|2424 |0.118
E10 | FAM |Collagen IV | Unkn-28 205 Vel 2433124240118
Ell | FAM |Collagen IV | Unkn-34 8le Vel 23.01)25.04 |0.051
E12 | FAM |Collagen IV | Unkn-34 gle Vel 23.08) 25.04 |0.051
FO1 | FAM |Collagen IV | Unkn-06 001 Ze0 23.71) 2571 |0.009
F02 | FAM | Collagen IV | Unkn-06 001 Ze0 23.70) 25.71 |0.009
FO3 | FAM |Collagen IV | Unkn-12 002 Zel 23372528 |0.120
F04 | FAM |Collagen IV [ Unkn-12 002 Ze0 23.20) 25.28 |0.120
FO7 | FAM | Collagen IV | Unkn-23 811 Ze0 25.90| 2592 |0.029
FO8 | FAM |Collagen IV | Unkn-23 811 Ze0 2394|2592 |0.029
F09 | FAM | Collagen IV | Unkn-29 805 Zo0 3234|3239 |0219
Fi0 | FAM |Collagen IV | Unkn-29 805 Zo0 3223|3239 |0219
Fi1 | FAM |Collagen IV | Unkn-33 g8le6 Zo0 26.01| 26.06 |0.068
Fi2 | FAM |Collagen IV | Unkn-33 8l6 Ze0 26.11| 26.06 |0.068
G01 | FAM | Collagen IV | Pos Ctrl-36 204 PC 24.37| 24,30 |0.090
G02 | FAM | Collagen IV | Pos Ctrl-36 804 PC 2424|2430 |0.090
G03 | FAM |Collagen IV | NTC-37 H2O N/A | 0.00 |0.000
G04 | FAM |Collagen IV | NTC-37 H2O N/A | 0.00 |0.000
G053 | FAM |Collagen IV | NTC-38 H2O N/A | 000 |0.000
G066 | FAM |Collagen IV | NTC-38 H2O N/A | 000 |0.000
GO7 | FAM |Collagen IV | Unkn-39 | Pooled MC 10ng | 30.85 | 30.90 |0.077
G083 | FAM |Collagen IV | Unkn-3%9 | Pooled MC 10ng [ 30.96| 20.90 |0.077
G0% | FAM |Collagen IV | Unkn-40 | Pooled MC 13ng | 31.13] 31.31 |0.251
10 | FAM |Collagen IV | Unkn-40 | Pooled MC 13ng ( 31.49] 31.31 |0.251
G11 | FAM |Collagen IV | Unkn-41 | Pooled MC 3ng [ 31.39| 31.48 |0.122
512 | FAM |Collagen IV | Unkn-41 | Pooled MC 5ng [ 31.36| 321.48 |0.122
Gene Expression
Target Names
Name Full Name |Reference Auto Efficiency
Efficiency
Collagen I'V | Collagen IV False Yes 100.0%
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Run Setup

Plate Display

Collagen IV 90d.pcrd
2013/08/21 01:12 PM

1

2

3

4

5

6

7

8

9

10

L

12

A| Unk-1
Collage
niv
001 s90

Unk-1
Collage
n v
001 S90

Unk-8
Collage
niv
002 S90

Unk-8
Collage
n v
002 s90

Unk-15
Collage
niv
799 S90

Unk-15
Collage
niv
799 S90

Unk-21
Collage
niv
811590

Unk-21
Collage
n v
811590

Unk-28
Collage
nlv
805 S90

Unk-28
Collage
niv
805 S90

Unk-35
Collage
nlv
816 S90

Unk-35
Collage
niv
816 S90

B| Unk-2
Collage
nlv
001 NS0

Unk-2
Collage
niv
001 NSO

Unk-9
Collage
nlv
002 NS0

Unk-9
Collage
niv
002 N90

Unk-16
Collage
niv
799 NS0

Unk-16
Collage
nlvV
799 NS9O

Unk-22
Collage
niv
811 NS0

Unk-22
Collage
nlvV
811 N90

Unk-29
Collage
niv
805 N90

Unk-29
Collage
nlv
805 N90

Unk-36
Collage
niv
816 N90

Unk-36
Collage
nlv
816 N90

C| Unk-3
Collage
niv
001 T90

Unk-3
Collage
n v
001 T90

Unk-10
Collage
nlv
002 T90

Unk-10
Collage
n v
002 T90

Unk-17
Collage
nlv
799 T90

Unk-17
Collage
n v
799 T90

Unk-23
Collage
nlv
811T90

Unk-23
Collage
n vV
811 T90

Unk-30
Collage
nlv
805 T90

Unk-30
Collage
nlv
805 T90

Unk-37
Collage
nlv
816 T90

Unk-37
Collage
nlv
816 T90

D| Unk-4
Collage
niv
001
T+N30

Unk-4
Collage
n v
001
T+NS0

Unk-11
Collage
nlv
002
T+N3S0

Unk-11
Collage
n v
002
T+N3S0

Unk-18
Collage
nlv
799
T+N90

Unk-18
Collage
n v
799
T+N90

Unk-24
Collage
niv
811
T+N90

Unk-24
Collage
n vV
811
T+NS0

Unk-31
Collage
nlv
805
T+N30

Unk-31
Collage
nlv
805
T+NS0

Unk-38
Collage
nlv
816
T+MN30

Unk-38
Collage
nlv
816
T+N9S0

E| Unk-5
Collage
niv
001V90

Unk-5
Collage
n v
001 Va0

Unk-12
Collage
nlv
002 V90

Unk-12
Collage
n v
002 Va0

Unk-19
Collage
nlv
799790

Unk-19
Collage
n v
799 790

Unk-25
Collage
niv
811Vva0

Unk-25
Collage
n vV
811Vv90

Unk-32
Collage
nlv
805 Va0

Unk-32
Collage
nlv
805 V90

Unk-39
Collage
nlv
816 Va0

Unk-39
Collage
nlv
816 Va0

F| Unk-6
Collage
niv
0017290

Unk-6
Collage
n v
001790

Unk-13
Collage
nlv
002790

Unk-13
Collage
n v
002 790

Unk-26
Collage
nlv
811790

Unk-26
Collage
n vV
811790

Unk-33
Collage
nlv
805 790

Unk-33
Collage
nlv
805790

Unk-40
Collage
nlv
816 790

Unk-40
Collage
nlv
816 790

G| Unk-7
Collage
niv
001 MC

Unk-7
Collage
n v
001 MC

Unk-14
Collage
nlv
002 MC

Unk-14
Collage
n v
002 MC

Unk-20
Collage
nlv
799 MC

Unk-20
Collage
n v
799 MC

Unk-27
Collage
niv
811 MC

Unk-27
Collage
n vV
811 MC

Unk-34
Collage
nlv
805 MC

Unk-34
Collage
nlv
805 MC

Unk-41
Collage
nlv
816 MC

Unk-41
Collage
nlv
816 MC

H| Pos-42
Collage
niv
804 PC

Pos-42
Collage
niv
804 PC

NTC-43
Collage
nlv
H20

NTC-43
Collage
n v
H20

NTC-44
Collage
nlv
H20

NTC-44
Collage
n v
H20

Unk-45
Collage
nlv
Pooled
MC
15ng

Unk-45
Collage
n vV
Pooled
MC
15ng

Unk-46
Collage
nlv
Pooled
MC
10ng

Unk-46
Collage
nlv
Pooled
MC
10ng

Unk-47
Collage
nlv
Pooled
MC 5ng

Unk-47
Collage
nlv
Pooled
MC 5ng

Quantification

10

10

RFU

10

10

Amplification
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Quantification Data

Well | Fluor Target Content Sample Cq Cq Cq
MhMean | Std.

Dev
AD1 | FAM | Collagen IV | Unkn-01 001 590 2536 25.42 |0.093
AD2 | FAM | Collagen IV | Unkn-D1 D01 590 2549 2542 10.095
AD3 [ FAM |Collagen IV | Unkn-02 002 590 2401 | 24.50 |0.028
AD4 [ FAM |Collagen IV | Unkn-08 002 590 2457|2459 |0.028
ADS | FAM |Collagen IV | Unkn-13 799 500 25.18]| 2528 |0.138
AD6 | FAM | Collagen IV | Unkn-135 790 500 2537|2528 |0.138
AD7 [ FAM |Collagen IV | Unkn-21 811 590 2508 | 25.04 | 0.049
ADS | FAM |Collagen IV | Unkn-21 811 590 2501 | 25.04 | 0.049
AD9 [ FAM |Collagen IV | Unkn-28 305 590 2338|2541 0043
AlD | FAM |Collagen IV | Unkn-28 305 590 2544 25.41 |0.043
All | FAM |Collagen IV | Unkn-33 816 590 25.530] 25.06 | 0.227
Al2 [ FAM |Collagen IV | Unkn-33 816 590 2582 25.66 |0.227
BO1 | FAM | Collagen IV | Unkn-02 001 N90 2516 25.14 |0.019
EBOZ | FAM |Collagen IV | Unkn-02 001 No0 25.13] 25.14 |0.019
EO3 [ FAM |Collagen IV | Unkn-09 002z 90 25.17| 2508 |0.133
BO4 | FAM |Collagen IV | Unkn-09 002 N0 2499 2508 |0.133
BOS | FAM |Collagen IV | Unkn-16 799 N90 2631 26.16 |0.214
BO6 | FAM |Collagen IV | Unkn-16 700 o0 2601 26.16 |0.214
EO7 | FAM |Collagen IV | Unkn-22 211 N90 25.35]| 2551|0051
BOS | FAM |Collagen IV | Unkn-22 811 N90 2547|2551 |00O51
BO9 [ FAM |Collagen IV | Unkn-29 805 N90 2499 2498 |0.012
Bi10D | FAM | Collagen IV | Unkn-29 205 W90 2497|2498 |0.012
Ell | FAM |Collagen IV | Unkn-36 816 N90 2505 25.07 |0.033
El1Z | FAM |Collagen IV | Unkn-36 816 N90 25.10| 25.07 |0.033
CO1 | FAM | Collagen IV | Unkn-03 001 ToO 26.67 | 26.65 |0.033
CO02 | FAM | Collagen IV | Unkn-03 001 ToO 26.63| 26.05 |0.033
CO03 [ FAM |Collagen IV | Unkn-10 002 ToO 2000 25.86 | 0.200
CO4 | FAM |Collagen IV | Unkn-10 0oz ToO 2572 25.86 |0.200
CO5 | FAM |Collagen IV | Unkn-17 799 T90 27.10| 27.10 | 0.003
C06 | FAM |Collagen IV | Unkn-17 790 ToO 27.11| 27.10 | 0.005
CO7 | FAM |Collagen IV | Unkn-23 811 T9O 2323|2523 |0.003
CO8 | FAM |Collagen IV | Unkn-23 811 T9O 2522 25.23 |0.003
C09 | FAM |Collagen IV | Unkn-30 805 T90 26.30| 26.33 |0.042
C10 | FAM | Collagen IV | Unkn-30 205 T9O 26.36| 26.33 |0.042
C11 | FAM |Collagen IV | Unkn-37 816 T9O 2561|2574 |0.183
C12 | FAM |Collagen IV | Unkn-37 816 T9O 2587|2574 |0.183
DO1 | FAM |Collagen IV | Unkn-04 001 T+N90 2628 26.31 |0.043
D02 | FAM | Collagen IV | Unkn-D4 001 T+N90 26.34| 26.31 |0.043
DO3 | FAM |Collagen IV | Unkn-11 002 T+N90 2537|2522 |0.202
D04 | FAM | Collagen IV | Unkn-11 002 T+N90 2508 25.22 |0.202
D05 | FAM |Collagen IV | Unkn-18 799 T+N290 2509 25.05 |0.062
D06 | FAM |Collagen IV | Unkn-18 790 T+No90 2500 25.05 | 0.062
DO7 | FAM |Collagen IV | Unkn-24 811 T+N90 2509|2510 |0.016
DO8 | FAM |Collagen IV | Unkn-24 811 T+N90 25.12| 2510 J0O.016
D09 [ FAM |Collagen IV | Unkn-31 805 T+N90 2574|2586 |0.162
D10 | FAM | Collagen IV | Unkn-31 305 T+N90 2597 25.86 |0.162
D11 | FAM |Collagen IV | Unkn-38 816 T+N90 2693 26.87 |0.082
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Well | Fluor Target Content Sample Cq Cq Cq

hIean | Std.

Dev

D12 | FAM | Collagen IV Unkn-38 816 T+N90 26.82 | 26.87 |0.082
EO1 | FAM | Collagen IV Unlen-05 0o1 wwoao 25.34 | 2529 10.075
EO2 | FAM | Collagen IV Unlen-05 0o1 wwoao 25.24 | 2520 10.075
EO02 | FAM | Collagen IV Unkn-12 002 “a0 25.28| 25.28 | 0.000D
E04 | FAM | Collagen IV Unkn-12 002 “a0 25.28| 25.28 | 0.000D
E0: | FAM | Collagen IW Unkn-19 Too Fod 27.07 | 27.31 |0.334
E0o | FAM | Collagen IV Unkn-19 Too Fod 27.535| 27.31 |0.334
EO7 | FAM | Collagen IW Unlkn-235 811 W90 2517 25.13 |0.058
EO08 | FAM | Collagen IV Unlkn-235 811 W90 2509 25.13 |0.058
EO09 | FAM | Collagen IW Unkn-32 205 oo 24.51 ) 2450 |1 0.119
El10 | FAM | Collagen IW TUnkn-32 205 Voo 2464 24 50 10.119
Ell | FAM | Collagen I%W Unkn-39 81 Vo0 25.85]| 2593 |0.123
El2 | FAM | Collagen I% Unkn-39 816 W90 26.02] 2593 |0.123
FO1 | FAM | Collagen I Unkn-0G 001 Zoo 249 24 900 | 0.062
FO2 | FAM | Collagen IV Unkn-06& 001 Zoo 2504 )| 24 99 | 0.062
FO3 | FAM | Collagen IV Unkn-13 002 Zoo 2445 2441 |0.063
FO4 | FAM | Collagen IV Unkn-13 002 Zoo 24 36| 24.41 | 0.063
FO7 | FAM | Collagen IV Unkn-2a 811 Zo0O 2517 25.19 | 0.023
FO2 | FAM | Collagen IV Unkn-2a 811 Zo0O 25.21) 25.19 | 0.023
FO9 | FAM | Collagen IV Umnlkn-33 805 Z90O 24 89| 24 94 | 0.064
F10 | FAM | Collagen IV Umnlkn-33 805 Z90O 24935 | 24 94 |1 0.064
F11 | FAM | Collagen IV Unlen-40 81e 290 26.21 | 26.25 | 0.069
F12 | FAM | Collagen IV Unlen-40 81e 290 26.30] 26.25 | 0.069
GO1 | FAM | Collagen TW Unkn-07 001 MC 2812 2814 |0O.034
GO2 | FAM | Collagen TW Unkn-07 001 MC 2817 2814 |0O.034
GO3 | FAM | Collagen IW Unkn-14 002 hC 27.55) 2751 |0.O57
504 | FAM | Collagen IW Unkn-14 002 MC 27.47 ) 27.51 |0.057
G035 | FAM | Collagen IW Unkn-20 799 MC 27.80 ] 2787 | 0.009
G0a | FAM | Collagen IW Unikn-20 799 MC 27.87 | 2787 |0.009
GO7 | FAM | Collagen IW Unkn-27 811 MC 27.18] 27.02 |0.225
G028 | FAM | Collagen IV Unkn-27 811 MC 26.86| 27.02 | 0.225
G029 | FAM | Collagen IV Unln-34 805 MC 26.72 | 26.74 | 0.037
G10 | FAM | Collagen IV Unln-34 805 MC 26.77| 26.74 | 0.037
G111 | FAM | Collagen IV Unln-41 816 MC 27.13) 27.19 | 0.082
G12 | FAM | Collagen IV Unln-41 816 MC 27.25) 27.19 | 0.082
HO1 | FAM | Collagen IV | Pos Cirl-42 304 PC 2468 | 2448 | 0.277
HO2 | FAM | Collagen IV | Pos Crrl-42 304 PC 24291 24 48 | 0.277
HO3 | FAM | Collagen IV NTC-43 H2O MNiA 0.00 | 0.000D
HO4 | FAM | Collagen IV NTC-43 H2O MNiA 0.00 | 0.000D
HOS | FAM | Collagen IW NTC-44 H2XO NSA 0.00 | 0.000
HOa | FAM | Collagen IW NTC-44 H2O MN/A 0.00 | 0,000
HO7 | FAM | Collagen IW Unkn-435 Pooled MC 13ng | 31.10) 31 06 | 0.050
HOS | FAM | Collagen IW Unkn-435 Pooled MC 15ng | 31.02 ) 31.06 | 0.050
HO9 | FAM | Collagen I Unkn-4a Pooled MC 10ng [ 31 .43 31.51 |0.049
H10 | FAM | Collagen IV Unkn-4& Pooled MC 10ng [ 31.353 | 31.51 |0.049
H11 | FAM | Collagen IV Unln-47 Pooled MC Sng | 31.534 | 21.77 |0.330
H12 | FAM | Collagen IV Unln-47 Pooled MC Sng | 32.01 ) 21.77 |0.330

Gene Expression
Target Names
MName Full Name | Reference Auto Efficiency
Efficiency
Collagen TV | Collagen IV Falze Yes 100.0%
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Noggin 15d.pcrd
2013/08/21 01:16 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 ih 12
A| Unk-1 | Unk-1 | Unk-7 | Unk-7 | Unk-13 | Unk-13 | Unk-18 | Unk-18 | Unk-24 | Unk-24 | Unk-30 | Unk-30
Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
001 S15|001 815|002 S15|002 S15|799 S15|799 S15|811 S15|811 515|805 S15|805 S15(816 S15|816 S15
B| Unk-2 | Unk-2 | Unk-8 | Unk-8 | Unk-14 | Unk-14 | Unk-19 | Unk-19 | Unk-25 | Unk-25 | Unk-31 | Unk-31
Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
001 N15|001 N15{002 N15|002 N15|799 N15|799 N15|811 N15|811 N15(805 N15|805 N15(816 N15|816 N15
C| Unk-3 | Unk-3 | Unk-9 | Unk-9 | Unk-15 | Unk-15 | Unk-20 | Unk-20 | Unk-26 | Unk-26 | Unk-32 | Unk-32
Moggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
001 T15|001 T15{002T15|002 T15|799 T15|799 715|811 T15|811T15(B05T15|805T15|816 T15|816 T15
D| Unk-4 | Unk-4 | Unk-10 | Unk-10 | Unk-16 | Unk-16 | Unk-21 | Unk-21 | Unk-27 | Unk-27 | Unk-33 | Unk-33
Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
001 001 002 002 799 799 811 811 805 805 816 816
T+N15 | T+N15 | T+N15 | THN15 | T+N15 | THN15 | T+N15 | T+N15 | T+N15 | T+N15 | THN15 | T+N15
E| Unk-5 | Unk-5 | Unk-11 | Unk-11 | Unk-17 | Unk-17 | Unk-22 | Unk-22 | Unk-28 | Unk-28 | Unk-34 | Unk-34
Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
001 V15001 V15|002 V15|002 V15|799 Z15|799 Z15|811 V15|811 V15 |B05 V15| 805 V15|816 V15|816 V15

F| Unk-6 | Unk-6 | Unk-12 | Unk-12 Unk-23 | Unk-23 | Unk-29 | Unk-29 | Unk-35 | Unk-35
Noggin | Noggin | Noggin | Noggin Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
001 Z15|001 Z15|002 Z15|002 Z15 8112715|811 215|805 Z15|805 7215|816 Z15|816 Z15

G| Pos-36 | Pos-36 | NTC-37 | NTC-37 | NTC-38 | NTC-38 | Unk-39 | Unk-39 | Unk-40 | Unk-40 | Unk-41 | Unk-41
Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin | Noggin
804 PC | 804 PC| H20 H20 H20 H20 | Pooled | Pooled | Pooled | Pooled | Pooled | Pooled
MC MC MC MC | MC 5ng | MC 5ng
10ng 10ng 15ng 15ng

H
Quantification
5 Amplification
10
10°
T
@ 10°
10
0 10 20
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CQluantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
Mean | Std.
Dev
ADL [ FAM |Noggin | Unkn-01 D01 515 3233 32.41 |0.1135
AD2 [ FAM |Noggin | Unkn-01 001 515 3250 32.41 |0.1135
AD3 [ FAM |Noggin | Unkn-07 002 515 32.24 | 32.01 |0.329
AD4 [ FAM | Noggin | Unkn-07 002 515 31.77 | 32.01 |0.329
ADS [ FAM |Noggin | Unkn-13 799 515 3090 30.70 |0.282
AD6 | FAM |Noggin | Unkn-13 799 515 30.50 | 30.70 |0.282
AD7 | FAM |Noggin | Unkn-18 811 515 36.16 | 36.08 |0.125
ADS | FAM |Noggin | Unkn-18 811 515 3599 | 36.08 |0.125
AD9 [ FAM | Noggin | Unkn-24 805 515 3794 | 37.54 |0.561
AlD [ FAM |Noggin | Unkn-24 805 515 37.14 | 37.54 |0.561
All [ FAM |Noggin | Unkn-30 8l6 515 32.66 | 32.73 |0.101
Al2 [ FAM |Noggin | Unkn-30 8l6 515 3280 32.73 |0.101
BO1l | FAM |Noggin | Unkn-02 001 N15 30.88 | 30,95 |0.109
BO2 | FAM |Noggin | Unkn-02 001 N15 31.03 | 3095 |0.109
BO3 | FAM |Noggin | Unkn-08 002 N15 32.16 | 32.02 |0.191
BEO4 | FAM |Noggin | Unkn-08 002 N15 31.89 | 3202 |0.191
BOS | FAM |Noggin | Unkn-14 790 N15 3287 | 3294 |0.097
BOo | FAM |Noggin | Unkn-14 790 N15 3301 | 3294 |0.097
BO7 | FAM |Noggin | Unkn-19 811 N15 33.13 | 33.48 |0.4388
BOS | FAM |Noggin | Unkn-19 811 N15 3382 33.48 |0.488
BO9 [ FAM |Noggin | Unkn-23 805 N15 31.82 | 31.75 |0.103
B10 | FAM |Noggin | Unkn-23 805 N15 31.68|31.75 |0.103
Ell | FAM |Noggin | Unkn-31 3l6 N15 36.51 | 36.46 |0.070
BEl12 | FAM |Noggin | Unkn-31 3l6 N15 36.41 | 36046 |0.070
CO1 | FAM |Noggin | Unkn-03 D01 T15 3330|3334 |00O51
CO02 | FAM |Noggin | Unkn-03 D01 T15 3338|3334 |00O51
CO3 | FAM | Noggin | Unkn-09 002 T15 31.63 | 31.48 |0.233
CO4 | FAM | Noggin | Unkn-09 002 T15 31.32 | 31.48 |0.233
o5 | FAM |Noggin | Unkn-13 799 T15 30.68 | 30.78 |0.133
Co6 | FAM |Noggin | Unkn-13 799 T15 30.87 | 30.78 |0.133
CO7 | FAM |Noggin | Unkn-20 811 T15 30.38 | 30.44 |0.091
C0O3 | FAM |Noggin | Unkn-20 811 T15 30.51 | 30.44 |0.091
C09 [ FAM | Noggin | Unkn-260 805 T15 3208|3296 |0.029
C10 [ FAM |Noggin | Unkn-26 805 T15 3204|3296 |0.029
C11 | FAM |Noggin | Unkn-32 816 T15 35.23 | 35.13 |0.137
C12 | FAM |Noggin | Unkn-32 816 T15 3504 | 35.13 |0.137
DO1 | FAM | Noggin | Unkn-04 001 T+N13 3278 | 32.88 |0.135
D02 | FAM | Noggin | Unkn-04 001 T+MN15 3297 | 32.88 |0.135
D03 | FAM |Noggin | Unkn-10 D02 T+N13 30,08 | 30.10 |0.031
D04 | FAM | Noggin | Unkn-10 D02 T+N13 30.12 | 30.10 |0.031
D03 | FAM |Noggin | Unkn-16 799 T+N13 3146 | 31.33 |00%9
D06 | FAM |Noggin | Unkn-16 799 T+N13 31.59| 31.533 |0.096
DO7 | FAM |Noggin | Unkn-21 811 T+N13 3479|3491 |0.171
D08 [ FAM |Noggin | Unkn-21 511 T+N13 3503|3491 |0.171
D09 [ FAM |Noggin | Unkn-27 805 T+N13 3312 35345 |0.437
D10 | FAM |Noggin | Unkn-27 805 T+N13 3374 35345 |0.437
Di1 | FAM |Noggin | Unkn-33 816 T+N13 31.31 | 31.27 |0.052
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Well [ Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 | FAM |Noggin | Unkn-33 816 T+N15 31.24(31.27 |0.052
EO0l | FAM |Noggin | Unkn-05 001 V135 3205 (31.68 |0.521
EO2 | FAM |Noggin | Unkn-05 001 V135 31.31(31.68 |0.521
E03 | FAM | Noggin [ Unkn-11 002 V13 31.74(31.52 (0310
EM | FAM | Noggin [ Unkn-11 002 V13 31.30( 31.532 (0310
E03 | FAM |Noggin | Unkn-17 700 F15 3032 | 30.30 |0.026
Edo | FAM |Noggin | Unkn-17 799 215 30.28 | 30.30 |0.026
EO7 | FAM |Noggin | Unkn-22 811 V13 31.83(3198 |0.213
E02 | FAM |Noggin | Unkn-22 811 V13 3213|3198 |0.213
ED® | FAM |Noggin | Unkn-28 803 V13 35.11 | 3509 (0013
El10 | FAM |Noggin | Unkn-28 805 V13 3508 | 35.02 (0015
Ell | FAM |Noggin | Unkn-34 8la V13 32413270 |0.498
E12 | FAM |Noggin | Unkn-34 8la V13 3312|3270 |0.498
FOl1 | FAM |Noggin | Unkn-06 001 Z£15 3143 (321.42 (0040
FO2 | FAM |Noggin | Unkn-06 001 Z15 31.39(31.42 (0.040
FO3 | FAM |Noggin | Unkn-12 002 Z15 3190 ( 31.90 (0.004
F04 | FAM |Noggin | Unkn-12 002 Z15 31.90( 31.90 (0.004
FO7 | FAM |Noggin | Unkn-23 811 Z15 30013 | 3009 |0.087
FOE | FAM |Noggin | Unkn-23 811 Z15 30,03 | 3009 (0057
F02 | FAM |Noggin | Unkn-29 805 Z15 3209|3214 (0073
F10 | FAM |Noggin | Unkn-29 805 Z15 32.19(32.14 |0.073
F11 | FAM |Noggin | Unkn-33 816 £15 3292 (33.17 |0.356
F12 | FAM |Noggin | Unkn-335 816 Z15 3342 (3517|0356
G01 | FAM | Noggin [ Pos Ctrl-36 804 PC 3086 | 30.81 (0.070
G022 | FAM | Noggin | Pos Ctrl-36 304 PC 3076 | 30.81 (0070
G03 | FAM | Noggin [ NTC-37 H2O N/A | 0.00 |0.000
G04 | FAM | Noggin | NTC-37 H2O N/A | 0.00 |0.000
GO5 | FAM | Noggin | NTC-38 H2O N/A | 0.00 |0.000
G06 | FAM | Noggin [ NTC-38 H2O N/A | 0.00 |0.000
G07 | FAM | Noggin | Unkn-39 | Pooled MC 10ng | 32.83 | 32.77 (0118
G028 | FAM | Noggin | Unkn-39 | Pooled MC 10ng | 32.69 | 32.77 (0118
G0% | FAM | Noggin | Unkn-40 |Pooled MC 15ng | 32.84 | 32.94 (0148
G10 | FAM | Noggin | Unkn-40 |Pooled MC 15ng | 3305 | 32.94 (0148
11 | FAM | Noggin [ Unkn-41 | Pooled MC 3ng |29.03 | 33.23 (5932
512 | FAM | Noggin | Unkn-41 | Pooled MC 3ng |37.42 | 3323 (5932

Gene Expression

Target Names

Name Full |Reference Auto Efficiency
Name Efficiency
Noggin | Noggin False Yes 100.0%
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Qluantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
MMean | Std.
Dev
ADL | FAM | Noggin | Unkn-01 D01 S60 3327 (3343 (0228
AD2 | FAM | Noggin | Unkn-01 001 S60 3359 (3343 (0228
AD3 | FAM | Noggin | Unkn-07 D02 S60 3241 (3232 (0.151
AD4 | FAM | Noggin | Unkn-07 D02 S60 32.62( 32.52 (0.151
ADS | FAM |Noggin | Unkn-13 799 560 31.42(31.27 (0.208
AD6 | FAM | Noggin | Unkn-13 799 560 31.12( 31.27 (0.208
AD7T | FAM | Noggin | Unkn-18 511 560 31.32( 31.57 (0343
ADE | FAM | Noggin | Unkn-13 511 560 31.81( 31.537 (0.343
AD9 | FAM |Noggin | Unkn-24 505 560 32.36( 32.20 (0.226
AlD | FAM | Noggin | Unkn-24 505 560 3204 32.20 (0.226
All | FAM |Noggin | Unkn-30 5l6 560 32.63 | 32.82 (0.259
Al2 | FAM | Noggin | Unkn-30 Ele 560 3300 ( 32.82 (0.259
BOl | FAM |Noggin | Unkn-02 001 Neo 3191 31.80 (0.156
BOZ2 | FAM |Noggin | Unkn-02 D01 N60 31.69 | 31.80 (0.156
BO3 | FAM | Noggin | Unkn-03 D02 N60 35.32( 36.28 [1.357
BO4 | FAM | Noggin | Unkn-03 D02 NGD 37.24 (| 36.28 [1.357
BOS | FAM |Noggin | Unkn-14 799 MNal 3092 31.17 (0.359
BO6 | FAM | Noggin | Unkn-14 799 N60D 3142 (3117 (0359
BO7 | FAM |Noggin | Unkn-19 811 N6D 31.02( 31.35 (0.466
BOS | FAM |Noggin | Unkn-19 811 NoD 31.68( 31.35 (D466
BO9 | FAM | Noggin | Unkn-23 8035 NGO 30.73 (| 30.66 (0.103
Bl10 | FAM |Noggin | Unkn-23 805 N60D 30.58 | 30.66 (0.105
Bll | FAM |Noggin | Unkn-31 816 N60D 31.35( 31.52 (0.240
BElZ2 | FAM |Noggin | Unkn-31 816 NoD 31.69( 31.52 (0.240
C01l | FAM | Noggin | Unkn-03 D01 Tal 32.88( 33.18 (0423
C02 | FAM | Noggin | Unkn-03 D01 TeO 3348 ( 33.18 (0425
C03 | FAM | Noggin | Unkn-09 D02 Tel 3300 32.78 (0.436
C04 | FAM | Noggin | Unkn-09 D002 TeD 32,47 32.78 (0.430
C05 | FAM | Noggin | Unkn-13 799 TaO 3109 31.12 (0039
C06 | FAM | Noggin | Unkn-13 790 Tal 31.14( 31.12 (0.039
C07 | FAM |Noggin | Unkn-20 211 TaD 3301 (| 32.89 (0.180
C0s8 | FAM | Noggin | Unkn-20 211 TeD 3276 (| 32.89 (0.180
Co9 | FAM | Noggin | Unkn-26 805 TaO 3554 (3545 (0132
C10 | FAM | Noggin | Unkn-26 205 TeO 3536 3545 (0132
Cl1l | FAM |Noggin | Unkn-32 216 TeD 35.34( 3490 (D017
C12 | FAM |Noggin | Unkn-32 216 TeD 3447 3400 (D017
D01 | FAM | Noggin | Unkn-04 001 T+MN60 33.14( 33.24 (0,143
D02 | FAM | Noggin | Unkn-04 001 T+N60 33,34 33.24 (0.143
D03 | FAM | Noggin | Unkn-10 002 T+N6D 33.72( 3347 (D340
D04 | FAM | Noggin | Unkn-10 002 T+N6D 33.23( 33.47 (D340
D05 | FAM | Noggin | Unkn-16 799 T+MN60 3066 | 30037 (0122
D06 | FAM | Noggin | Unkn-16 799 T+N60 3049 ( 30537 (0.122
DO7 | FAM | Noggin | Unkn-21 511 T+NeD 3228 ( 32.18 (0.141
DO | FAM | Noggin | Unkn-21 511 T+NeD 3208 ( 32.18 (0.141
D09 | FAM | Noggin | Unkn-27 803 T+MN60 32.26( 3471 (3.463
D10 | FAM | Noggin | Unkn-27 805 T+N60 37.16( 3471 (3.463
D11 | FAM |Noggin | Unkn-33 516 T+N6D 3358 33.35 |(0.326
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Well | Fluor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 | FAM |Noggin | Unkn-33 816 T+No0 3312|3335 |0526
EO1 | FAM |Noggin | Unkn-03 001 %60 3198|3207 |0.127
EO2 | FAM |Noggin | Unkn-03 001 Wel 3216|3207 |0127
EO3 [ FAM |Noggin | Unkn-11 002 Vol 31.060| 3140 |0.566
E04 [ FAM |Noggin | Unkn-11 002 Vo0 31.86| 3146 |0.566
E0: | FAM |Noggin | Unkn-17 799 Zal 30.33 | 30.35 |0.028
Edo | FAM |Noggin | Unkn-17 799 Za0 3037 | 3035 |0.028
EO7 | FAM |Noggin | Unkn-22 811 Vel N/A | 0.00 (0000
E02 | FAM |Noggin | Unkn-22 811 Vo0 32.63 | 32.63 (0.000
E0® | FAM |Noggin | Unkn-28 805 Vel 3191|3203 (0174
E1D0 | FAM |Noggin | Unkn-28 8035 el 3215|3203 (0174
Ell | FAM |Noggin | Unkn-34 816 Vol 3270|3293 |0322
El12 | FAM |Noggin | Unkn-34 816 Vel 3315|3293 |0322
FOl1 | FAM |Noggin | Unkn-06 001 Za0 3169|3195 |0361
FO2 | FAM |Noggin | Unkn-06 001 Za0 3220|3195 |0361
FO3 | FAM |Noggin | Unkn-12 002 Za0 31.13 | 31.16 |00O31
FO4 | FAM |Noggin | Unkn-12 002 Zal 31.20| 31.16 |00O51
FO7 | FAM |Noggin | Unkn-23 811 Za0 30.84 | 30.84 |0.000
FO2 | FAM |Noggin | Unkn-23 811 Za0 30.84 | 30.24 (0.000
FO9 | FAM |Noggin | Unkn-29 805 Za0 3308|3471 |1.031
F10 | FAM |Noggin | Unkn-29 805 Za0 35443471 |1.031
F11 | FAM |Noggin | Unkn-33 816 Zal 3206|3222 |0222
F12 | FAM |Noggin | Unkn-33 81l Zal 3238|3222 |0222
G01 | FAM |Noggin | Pos Ctrl-36 804 PC 3062 | 3056 | 0091
02 | FAM |Noggin | Pos Ctrl-36 804 PC 3049 | 3056 |0.091
G03 | FAM |Noggin | NTC-37 HXO N/A | 0.00 |0.000
G04 | FAM |Noggin | NTC-37 HXO N/A | 0.00 (0000
GO5 | FAM |Noggin | NTC-38 H2O N/A | 0.00 |0.000
G06 | FAM |Noggin | NTC-338 HXO N/A | 0.00 |0.000
GO7 | FAM |Noggin | Unkn-39 | Pooled MC 10ng | 3298 [ 32.84 |0.195
GOS8 | FAM |Noggin | Unkn-39 | Pooled MC 10ng | 32.71 | 32.84 |0.195
G09 | FAM |Noggin (| Unkn-40 |Pooled MC 15ng|33.26 | 33 .36 (0140
G10 | FAM |Noggin | Unkn-40 |Pooled MC 15ng|33.46| 33 36 (0.140
G11 | FAM |Noggin | Unkn-41 | Pooled MC 3ng | 3090 31.03 |0.191
G12 | FAM |Noggin | Unkn-41 | Pooled MC 3ng |31.17 | 31.03 |0.191

Gene Expression

Target Names

Name Full |Reference Aunto Efficiency
Name Efficiency
Noggin | Noggin False Yes 100.0%
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Run Setup

Plate Display
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Qluantification Data

Well | Fluor | Target Content Sample Cq Cq Cq
MMean | Std.
Dew
ADL | FAM |Noggin | Unkn-01 001 S90 3356|3362 (0093
AD2 | FAM | Noggin | Unkn-01 001 S90 3369|3362 (0093
AD3 | FAM | Noggin | Unkn-03 02 590 3211 (3199 (0.173
AD4 | FAM | Noggin | Unkn-03 002 S90 3186 (3199 (0173
ADS | FAM |Noggin | Unkn-13 790 590 3173 31.78 (0069
AD6 | FAM | Noggin | Unkn-13 790 S590 31.83( 31.78 (0069
AD7 | FAM | Noggin | Unkn-21 811 590 31.53( 31.85 (0443
ADS | FAM |Noggin | Unkn-21 811 S90 32.16( 31.85 (0443
AD9 | FAM | Noggin | Unkn-23 805 390 3302 ( 32.78 (0.334
AlD | FAM | Noggin | Unkn-23 805 390 32.54 (| 32.78 (0.334
All | FAM |Noggin | Unkn-33 8la S90 31.72( 31.81 (0.128
AlZ2 | FAM | Noggin | Unkn-33 81la 590 3190 31.81 (0.128
B0l | FAM |Noggin | Unkn-02 001 N90 32.57 | 32.60 (0.037
BO2 | FAM |Noggin | Unkn-02 001 N90 32.63 | 32.60 (0037
BO3 | FAM |Noggin | Unkn-09 002 N90 31.87( 31.81 (0079
BO4 | FAM | Noggin | Unkn-09 002 N9 31.76( 31.81 (0079
BOS | FAM | Noggin | Unkn-16 799 N30 31.80( 3192 (0.168
BO6 | FAM | Noggin | Unkn-16 799 N30 3204 ( 3192 (0.168
BO7 | FAM |Noggin | Unkn-22 211 N90 31.15 | 31.09 (0084
BOS | FAM |Noggin | Unkn-22 211 N90 31.03( 31.09 (D.084
BO9 | FAM | Noggin | Unkn-29 205 N20 31.19( 31.08 (O.148
B10 | FAM |Noggin | Unkn-29 205 N90 3093 31.08 (0.146
Bll | FAM |Noggin | Unkn-36 21e N90 31.84( 3195 (0.150
Bl2 | FAM |Noggin | Unkn-36 81la N0 3205 (3195 (0.150
C0l | FAM |Noggin | Unkn-03 001 T9O 30830 ( 3097 (0.248
C0Zz | FAM | Noggin | Unkn-03 001 TS9O 31.15 | 3097 (0.248
C03 | FAM | Noggin | Unkn-10 ooz ToO 31.87 | 31.60 (0D.289
C04 | FAM | Noggin | Unkn-10 ooz T9O 3146|3106 (0289
C05> | FAM | Noggin | Unkn-17 799 T90 3191 (3198 (0.098
Coo | FAM | Noggin | Unkn-17 799 TS9O 32.05(31.98 (0.098
C07 | FAM |Noggin | Unkn-23 811 T9O 3331|3323 (01135
CO03 | FAM | Noggin | Unkn-23 811 T9O 33.14( 33.23 (0.1135
C0o | FAM | Noggin | Unkn-30 205 TS9O 3400 ( 33.73 (D468
C10 | FAM | Noggin | Unkn-30 805 T9O 3340 ( 33.73 (D468
Cl11 | FAM |Noggin | Unkn-37 81e T90 3318 | 33.66 (0671
C12 | FAM | Noggin | Unkn-37 21e T9O 3413 33.66 (0671
D01 | FAM | Noggin | Unkn-04 001 T+IMN90 32.80( 32.62 (0.340
D02 | FAM | Noggin | Unkn-04 001 T+MN90 32.38 | 32.62 (0.340
D03 | FAM | Noggin | Unkn-11 002 T+MN90 3290 (3305 (0.081
D04 | FAM | Noggin | Unkn-11 002 T+IMN90 33.11( 3305 (D081
D05 | FAM | Noggin | Unkn-18 799 T+N90 31.21( 31.20 (0.018
D06 | FAM | Noggin | Unkn-13 799 T+N90 31.19( 31.20 (0016
DO7 | FAM | Noggin | Unkn-24 811 T+MN90 31.77( 31.70 (0.101
D08 | FAM | Noggin | Unkn-24 811 T+MN90 31.63( 31.70 (0.101
D09 | FAM | Noggin | Unkn-31 805 T+MN90 32.21( 32.51 (0.417
D10 | FAM | Noggin | Unkn-31 805 T+MN90 32.80( 32.51 (0.417
D11 | FAM |Noggin | Unkn-38 816 T+IN90 3455 35.03 (0672
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WWell | Fluor | Target Content Sample Cq Cq Cq
MMean | Std.
Dew
D12 | FAM | Noggin | Unkn-38 Sla T+MN20 35.50( 35.03 |0.672
EO1l | FAM | Noggin | Unkn-05 001 wron 32.51 | 32.28 |0.326
EO2 | FAM | Noggin | Unkn-05 001 won 32.05 | 32.28 |0.326
EO3 | FAM | Noggin | Unkn-12 002 won 3236 | 32.43 |0.096
E | FAM | Noggin | Unkn-12 002 o0 32.49( 32.43 |0.096
EOS | FAM | Noggin | Unkn-19 TO0 Foo 30.39 | 30.43 |0.054
ED6 | FAM | Noggin | Unkn-19 TOO Zoo 30.47 | 30.43 |0.054
EO7 | FAM | Noggin | Unkn-25 211 Wo0 31.39| 31.38 |0.009
EO2 | FAM | Noggin | Unkn-25 211 Wo0 31.32| 31.38 |0.009
EOD9 | FAM | Noggin | Unkn-32 2035 W90 3l.60 | 31.67 |0.024
E10 | FAM | Noggin | Unkn-32 205 Wo0 31.69 | 31.67 |0.024
Ell | FAM | Noggin | Unkn-30 21le Wod 3324|3316 |0.109
El12 | FAM | Noggin | Unkn-39 216 WonO 3309 | 33.16 |0D.109
FO1 | FAM | Noggin | Unkn-06 001 Zoo 3241|3249 |0.121
FD2 | FAM | Noggin | Unkn-06 001 Z90 3258|3249 |0.121
FO3 | FAM | Noggin | Unkn-13 o0z Zoo 31.75 | 31.85 |0.141
FD4 | FAM | Noggin | Unkn-13 o0z Zoo 3195 31.85 |0.141
FO7 | FAM | Noggin | Unkn-26 211 Zoo 31.09 | 31.06 |0.046
FD8 | FAM | Noggin | Unkn-26 811 Z90 31.03 | 31.00 |0.046
FD9 | FAM | Noggin | Unkn-33 205 Zoo 31.43(31.41 |0.027
F10 | FAM | Noggin | Unkn-33 205 Zoo 31.39( 31.41 |0.027
Fl11l | FAM | Noggin | Unkn-40 216 ZoO 32.37 | 32.52 |0.213
F12 | FAM | Noggin | Unkn-40 216 ZoO 32.67 | 32.52 |0.213
G01 | FAM | Noggin | Unkn-07 001 MC 3094|311 0243
GD2 | FAM | Noggin | Unkn-07 001 MC 31.28 (| 31.11 |0.243
GD3 | FAM | Noggin | Unkn-14 oD2 MC 31.57 (| 31.22 | 0.494
GD4 | FAM | Noggin | Unkn-14 002 MC 30.87 | 31.22 | 0.494
GO05 | FAM | Noggin | Unkn-20 799 MC 31.52| 31.59 |0.111
GDa | FAM | Noggin | Unkn-20 799 MC 31.67|31.592 |0.111
GO7 | FAM | Noggin | Unkn-27 811 MC 30.16 | 30.15 |0.023
G088 | FAM | Noggin | Unkn-27 811 MC 30.13 | 30.15 |0.023
G092 | FAM | Noggin | Unkn-34 205 MC 3140 31.39 |0.020
G10 | FAM | Noggin | Unkn-34 805 MC 31.38| 31.39 |0.020
Gll | FAM | Noggin | Unkn-41 816 MC 32.02 | 32.22 |0.290
G12 | FAM | Noggin | Unkn-41 816 MC 32.43 [ 32.22 |0.290
HO1 | FAM | Noggin | Pos Ctrl-42 804 PC 30.78 | 30.76 |0.023
HO2 | FAM | Noggin | Pos Ctrl-42 804 PC 30.74 | 30.76 |0.023
HO3 | FAM | Noggin NTC-43 H2O NiA 0.00 (0.000
HO4 | FAM | Noggin NTC-43 HIO NiA 0.00 (0.000
HOS | FAM | Noggin NTC-44 H2O NIA 0.00 (O0.000
HDo | FAM | Noggin NTC-44 H2O N/A 0.00 |0.000
HO7 | FAM | Noggin | Unkn-45 | Pooled MC 13ng | 33.44 | 33.24 |0.287
HOS | FAM | Noggin | Unkn-45 | Pooled MC 15ng | 33.04 | 33.24 |0D.287
HO9 | FAM | Noggin | Unkn-46 | Pooled MC 10ng | 3306 | 323.70 | 0363
H10 | FAM | Noggin | Unkn-46 | Pooled MC 10ng | 33.44 | 33.70 |0.363
H11l | FAM | Noggin | Unkn-47 Pooled MC Sng [31.52 | 32.04 |0.738
H12 | FAM | Noggin | Unkn-47 Pooled MC Sng |32.56 | 32.04 |0.738

Gene Expression

Target Names

Name Full Reference Anto Efficiency
MName Efficiency

Moggin | Noggin False Yes 100.0%
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Additional quantitative RT-PCR runs on new genes

Results Runx2 15days.pcrd
2013/08/21 01:20 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 m 12

A| Unk-1 | Unk-1 | Unk-2 | Unk-2 | Unk-3 | Unk-3 | Unk-4 | Unk4 | Unk-5 | Unk-5 | Unk-6 | Unk-6
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
1S15 | 1S15 | 2815 | 2S15 | 3S15 | 3815 | 4S15| 4515 | 5815|5815 | 6S15 | 6S15

B| Unk-7 | Unk-7 | Unk-8 | Unk-8 | Unk-9 | Unk-9 | Unk-10 | Unk-10 | Unk-11 | Unk-11 | Unk-12 | Unk-12
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
TN15 | TN15 [ 2N15 [ 2N15 | 3N15 | 3N15 [ 4N15 | 4N15 [ BN15 | 5N15 | 6N15 | 6N 15

C| Unk-13 | Unk-13 | Unk-14 | Unk-14 | Unk-15 | Unk-15 | Unk-16 | Unk-16 | Unk-17 | Unk-17 | Unk-18 | Unk-18
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 [ Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
1T15 [ 1T15 | 2T15 | 2T15 | 3T15 | 3T15 | 4T15 | 4T15 | 5T15 | 5T15 | 6T15 | 6T 15

D| Unk-19 | Unk-19 | Unk-20 | Unk-20 | Unk-21 | Unk-21 | Unk-22 | Unk-22 | Unk-23 | Unk-23 | Unk-24 | Unk-24
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 [ Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
TTNIS(1TTNI5|{2TNT15|2TNT5|3TN15|3TN15|4TN 154 TN15|5TN15|5TN15|6 TN 15 6 TN 15

E| Pos Pos Neg Neg Neg Neg Unk Unk Unk Unk Unk Unk

Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 [ Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2

PC 001 |PC0O01| H20 H20 H20 H20 |PMC15|PMC 15|PMC 10|PMC 10| PMC5 | PMC 5
15 15 15 15 15 15 15 15

@

Quantification

Amplification

10

10 VAFI 010 ,‘

RFU

LTSN

Cycles
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Cruantification Data

VWell | Flnor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
ADL | SYBE | Runx? | Unkn-01 1515 3227|3270 |0.611
AD2 | SYBE | Runx? | Unkn-01 15135 3314|3270 |0.611
AD3 | SYBE | Runx? | Unkn-02 23 15 2969 | 3001 | 0461
AD4 | SYBE | Runx? | Unkn-02 235 15 30.34 | 3001 | 0461
ADS | SYBE | Runx2 | Unkn-03 3315 30.27 | 3072 | 0O.042
Alo | SYBE | Runx2 | Unkn-03 3315 31.18 ]| 3072 | O.042
AD7 | SYBE | Runx? | Unkn-04 45 13 33.84 | 3388 | 0,061
ADS | SYBE | Runx? | Unkn-04 435 135 3392 ] 33 88 |0.061
AD9 | SYBE | Runx? | Unkn-05 33135 36.42 ] 36 52 |0.142
AlD | SYBE | Runx? | Unkn-05 33135 36.62 | 36.52 | 0.142
All | SYBER | Runx? | Unkn-06 63135 32.20] 32.54 | 0476
Al2 | SYBE | Runx2 | Unkn-06 63 13 32.88 ]| 3254|0476
BOl | SYBE | Runx? | Unkn-07 1IN 135 3301|3324 | 0323
BOZ | SYBE | Runx? | Unkn-07 1M 15 3347|3324 |0.323
BO3 | SYBE | Runx? | Unkn-03 2N 15 31.25]31.67 |0.581
BO4 | SYBE | Runx? | Unkn-038 215 3208|3167 |0.581
EOS | SYBE | Runx2 | Unkn-00 AN 15 30643145 | 1.138
BO6 | SYBE | Runx? | Unkn-09 3N 15 322513145 |1.138
BO7 | SYBE | Runx? | Unkn-10 4N 13 33.531 | 3391 |0.5a0
BO3 | SYBE | Runx? | Unkn-10 4N 15 34.30 ) 3391 |0.5a0
B0O9 | SYBE | Runx? | Unkn-11 SN 15 35.23 | 3526 | 0.049
Bi0 | SYBE | Runx? | Unkn-11 SN 15 35.29 | 3526 | 0.049
Bll | SYBE | Runx? | Unkn-12 6N 135 35.63 | 35.64 | 0,009
ElZ | SYBE | Runx2 | Unkn-12 6N 13 35.65 | 35.04 | 0,009
C0l | SYBE | Runx? | Unkn-13 1T15 32.39] 3255 |0.223
C0Z | SYBE | Runx? | Unkn-13 1TI15 32.70] 3255 |0.223
C03 | SYBE | Runx? | Unkn-14 2T 15 31.19 | 31.50 | 0441
C04 | SYBE | Runx? | Unkn-14 2T 15 31.81 | 31.50 | 0.441
C05 | SYBE | Runx? | Unkn-135 3T15 31.11 )| 31.38 |0.370
Cos | SYBE | Runx2 | Unkn-13 3T15 3164 31.38 |0.376
C07 | SYBE | Runx? | Unkn-16 4T 13 24 64| 24 88 |0.334
C03 | SYBE | Runx? | Unkn-16 4T 13 25.11 | 2488 |0.334
C0o9 | SYBE | Runx? | Unkn-17 ST13 2477124 86 |0.130
C10 | SYBE | Runx? | Unkn-17 S3T15 2495 24 86 |0.130
C1ll | SYBE | Runx2 | Unkn-13 aTl> 3248|3360 | 1.578
C1Z2 | SYBE | Runx2 | Unkn-13 eT 13 3471|3360 | 1.578
D01 | SYBE | Runx? | Unkn-19 1T 15 3202 ) 32 48 | 0.640
D02 | SYBE | Runx? | Unkn-19 1 TN 15 3293 ] 32 48 | 0.640
D03 | SYBE | Runx? | Unkn-20 2T 15 3324 | 3310 | 0.204
D04 | SYBE | Runx? | Unkn-20 2T 15 3296|3310 | 0.204
D05 | SYBER | Runx? | Unkn-21 3TN 15 3243 ]| 3282 | 0.548
DO | SYBE | Runx2 | Unkn-21 3TN 15 33.21 | 32.82 | 0.548
DO7 | SYBE | Runx? | Unkn-22 4T 13 30.75 | 3089 |0.190
D08 | SYBE | Runx? | Unkn-22 4T 13 31.02 | 30.89 |0.190
D09 | SYBE | Runx? | Unkn-23 ST 13 26. 533 | 2665 |0.170
D10 | SYBE | Runx? | Unkn-23 ST 15 26.77 | 2665 |0.170
D11 | SYBE | Runx2 | Unkn-24 e TN 15 33.20 )| 33.55 | 0.493
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Well | Flnor

Target

Content

Sample

Cq

Cq
Mean

Cq
Sitd.
Dev

D12 | SYBR

Runx?

Unkn-24

o TN 15

33.90

3355

0.493

ED0l | SYBR

Runx?

Pos Cirl

PCDO1 15

2564

2564

0.000

ED2 | SYBR

Runx?

Pos Cirl

PCDO1 15

2593

1593

0.000

EO3 | SYBR

Runx?

MNeg Ctrl

H20O

MNiA

0,00

0,000

El4 | SYBR

Runx?

Neg Cixl

H20

NrA

0,00

0,000

EO5 | SYBR

Runx?

MNeg Ctrl

H2O

NiA

0.00

0.000

E06 | SYBR

Runx?

Neg Citrl

H20O

NrA

0,00

0,000

EO7 | SYBR

Runx?

Unkn

PMC 15 15

34 46

3446

0,000

Runx?

Unkn

PMC 15 15

3426

3426

0,000

Runx?

Unkn

PMIC 10 15

3434

3434

0.000

E10 | SYBR

Runx?

Unkn

PMC 10 15

34.90

3400

0,000

Ell |SYBR

Runx?

Unkn

PMC 5 13

35.29

3529

0,000

E12 | SYBR

Runx?

Unkn

PMC 5 15

35.06

3506

0,000

Gene Expression

Target Names

Name | Full
Name

Reference

Auto
Efficiency

Efficiency

BFunx? | Ronx2

False

Yes

100.0%
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Results Runx2 60days.pcrd
2013/08/21 01:21 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 1 12

A| Unk-1 | Unk-1 | Unk-2 | Unk-2 | Unk-3 | Unk-3 | Unk-4 | Unk-4 | Unk-5 | Unk-5 | Unk-6 | Unk-6
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
1S60 | 1560 | 2S60 | 2S60 | 3S60 | 3S60 | 4560 | 4560 | 5S60 | 5S60 | 6S60 | 6S60

B| Unk-7 | Unk-7 | Unk-8 | Unk-8 | Unk-9 | Unk-9 | Unk-10 | Unk-10 | Unk-11 | Unk-11 | Unk-12 | Unk-12
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
TNGD | TNGD | 2N60 | 2N60 | ANGD | 3NG0D | 4NG0 | 4N60 | 5NG0 | NGB0 | 6NG0 | 6 NGO

C | Unk-13 | Unk-13 | Unk-14 | Unk-14 | Unk-15 | Unk-15 | Unk-16 | Unk-16 | Unk-17 | Unk-17 | Unk-18 | Unk-18
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
1T60 | 1T60 | 2T60 | 2T60 | 3T60 | 3T6B0 | 4T60 | 4T6B0 | 5T60 | 5T60 | 6T6B0 | 6 TEO

D| Unk-19 | Unk-19 | Unk-20 | Unk-20 | Unk-21 | Unk-21 | Unk-22 | Unk-22 | Unk-23 | Unk-23 | Unk-24 | Unk-24
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
TTNGO|[1TNGBO | 2TNGO (2 TNGO|3TNGD [3TNGD |4 TNGD 4TNGO|(5TNGBO|5TNGO |6 TNG0|6 TN 60

E| Pos Pos Neg Neg Neg Neg Unk Unk Unk Unk Unk Unk
Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2 | Runx2
PC 001 |PC 001 | H20 H20 H20 H20 |PMC 15|PMC 15|PMC 10| PMC 10| PMC5 | PMC 5

60 60 60 60 60 60 60 60
F
G
H
Quantification
P Amplification
10
/ /
/, /
10° - : W1/
- /
w
o
10°
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Cluantification Data

VWell | Fluor | Target | Content Sample Cq Caqg Caq
Mean | Std.

Drew
AD] | SYBE | Funx? | Unkn-01 13 ai 2E05| 2827 (0301
AD2 | SYBRE | Runx? | Unkn-01 13 ai 28 48| 2827 (0301
AD3 | SYBE | Funx? | Unkn-02 25 al 26.37 | 2040 ( 0.040
ADd | SYBE | Runx? | Unkn-02 23 a0 26.43 | 2040 (01040
ADS | SYBERE | Runx? | Unkn-03 35 a0 253 98| 26.15 (0.239
ADe | SYBE | Runx? | Unkn-03 33 a0 26.32 | 2615 (0.239
AD7 | SYBR | Runx? | Unkn-04 4 5 al 31.33| 31.31 (0.039
ADE | SYBR | Runx? | Unkn-04 4 35 al 31.28| 31.31 (0039
AD9 | SYBERE | Runx? | Unkn-05 3 3 al 2740 | 27.53 | 0.178
Ald | SYBR | Runx? | Unkn-05 53 3 el 27606 | 27.53 (0178
All | SYBE | Funx? | Unkn-06 o S al 3178|3196 | 02406
Al2 | ESYBE | Funx? | Unkn-06 o S al 3213|3196 | 0.246
B0l | SYEBE | Runx? | Unkn-07 1 N al 27.29 | 2795 (0932
BOZ2 | SYBER | Runx? | Unkn-07 1 N al 2860 | 2795 | 0932
BO3 | SYBERE | Runx? | Unkn-08 2N al 2063 | 2988 | 0.354
BO4 | SYBERE | Runx? | Unkn-08 2N al 30.13 | 29858 | 0.354
BOS | SYBR | Runx? | Unkn-09 3N ol 2001 | 2933 (0456
BOo | SYBE | Funx? | Unkn-09 3N ol 2065 | 2933 (0456
BO7 | SYBE | Funx? | Unkn-10 4 N o0 22 49| 28 81 (0456
BOS | SYBERE | Funx? | Unkn-10 4 I o0 2013 | 2881 (0456
EBO9 | SYBE | Runx? | Unkn-11 3 IN al 30.820 | 30.70 | 0.048
Bl10 | SYBE | Runx? | Unkn-11 3 N al 30.73 | 3076 (00483
Ell | SYBE | Runx? | Unkn-12 a N el 3208 | 32.13 (0083
Bl2 | SYBR | Runx? | Unkn-12 e N ol 32.19| 32.13 (0083
COl | SYBRE | Funx? | Unkn-13 1T ol 26.07 | 20.03 (0059
CO2 | SYBE | Funx? | Unkn-13 1 Teld 2599 | 20.03 (0059
CO3 | SYBE | Funx? | Unkn-14 2T el 2540 | 2549 | 0.136
CO4 | SYBERE | Funx? | Unkn-14 2 T a0 2559|2549 (0.136
CO5 | SYBE | Runx? | Unkn-15 3T ol 2337|2567 (0.131
CoOe | SYBERE | Runx? | Unkn-15 3T al 2376|2567 (0131
CO7 | SYBR | Runx? | Unkn-16 4 T a0 28097 | 28.79 | 0.248
CO8 | SYBE | Runx? | Unkn-16 4 T a0 2862 | 28.79 | 0.248
Co9 | SYBRE | Runx? | Unkn-17 5T el 28.18 | 28.24 | 0,079
C10 | SYBE | Funx? | Unkn-17 3 T a0 229 | 2824 (0079
C11 | SYBE | Funx? | Unkn-18 o T al 35.74| 3355 | 3.089
C12 | SYBE | Funx? | Unkn-18 o T al 31.37 | 3355 | 3.089
D01 | SYBE | Runx? | Unkn-19 1 TN o 2E00 | 2787 (0.189
DO2 | SYBERE | Runx? | Unkn-19 1 TN a0 2773 27.87 | 0.189
D03 | SYBR | Runx? | Unkn-20 2 TN a0 2315 | 2518 (0043
DO4 | SYBR | Runx? | Unkn-20 2 TN a0 25321 | 2518 (0043
DOS | SYBRE | Runx? | Unkn-21 3 TN o0 24 81| 2517 (0509
DDo | SYBRE | Runx? | Unkn-21 3 TN o0 2553 | 2517 (0509
DO7 | SYBE | Funx? | Unkn-22 4 TN o 2802 | 27.84 (0247
DO2 | SYBE | Funx? | Unkn-22 4 TN o 27.67 | 27.84 (0247
D09 | SYBE | Funx? | Unkn-23 5 TN o0 30.20 | 30.14 | O.O83
D10 | SYBE | Runx? | Unkn-23 3 TN o0 30.08 | 30.14 (0083
D11 | SYBRE | Runx? | Unkn-24 e TN ol 31.42 ]| 31.76 (0472
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Fluor

Target

Content

Sample

Cq

Cq
Mean

Sid.
Dew

SYBR

Funx2

Unkn-24

6 TN 60

32.09

31.76

0472

SYER

Runx2

Pos Cirl

PC D01 &0

2692

2602

0,000

SYBR

Funx2

Pos Cirl

PC DO1 60

26.72

2672

0,000

SYBR

Funx2

MNeg Cirl

H2O

MNiA

0,00

0,000

SYER

Runx2

Neg Cirl

H2O

MNiA

0,00

0,000

SYBR

Funx2

Neg Cirl

H2O

MNrA

0,00

0,000

SYBR

Funx2

MNeg Cirl

H2O

MNiA

0,00

0,000

SYER

Funx?

Unkn

FMC 15 60

3478

3478

0.000

SYBR

Funx2

Unkn

FMC 15 60

33.72

3372

0,000

SYER

Funx2

Unkn

PMC 10 60

35.17

3517

0,000

E10

SYBR

Runx?

Unkn

PMC 10 60

3427

3427

0.000

Ell

SYBR

Funx2

Unkn

PMC 5 60

34.45

3445

0,000

E12

SYER

Runx2

Unkn

PMC 5 60

35.16

3516

0,000

Gene Expression

Target Names

MName

Full
Name

Reference

Aunto
Efficiency

Efficiency

Ruonx2

Runx?

False

Yes

100.0%
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Run Setup

Plate Display

Results Runx2 90days.pcrd
2013/08/21 01:24 PM

1

10

1

12

A| Unk-1
Runx2
1S90

Unk-1
Runx2
1S90

Unk-2
Runx2
2590

Unk-2
Runx2
2590

Unk-3
Runx2
35890

Unk-3
Rumx2
3590

Unk-4
Runx2
4590

Unk-4
Runx2
4590

Unk-5
Runx2
5590

Unk-5
Runx2
5590

Unk-6
Runx2
6590

Unk-6
Runx2
6S90

B| Unk-7
Runx2
TNS90

Unk-7
Runx2
TN 90

Unk-8
Runx2
2N90

Unk-8
Runx2
2N90

Unk-9
Runx2
INS0

Unk-9
Runx2
INS0

Unk-10
Runx2
4N90

Unk-10
Runx2
4N 90

Unk-11
Runx2
5N90

Unk-11
Runx2
5 NS0

Unk-12
Runx2
6N 90

Unk-12
Runx2
6 NS0

C | Unk-13
Runx2
1T90

Unk-13
Runx2
1T90

Unk-14
Runx2
2790

Unk-14
Runx2
2790

Unk-15
Runx2
3T90

Unk-15
Runx2
aTao

Unk-16
Runx2
4790

Unk-16
Runx2
4T90

Unk-17
Runx2
5T90

Unk-17
Runx2
5T90

Unk-18
Runx2
6T90

Unk-18
Runx2
6T90

D | Unk-19
Runx2
1TN 90

Unk-19
Runx2
1TN 90

Unk-20
Runx2
2TN 90

Unk-20
Runx2
2TN S0

Unk-21
Runx2
3TNS0

Unk-21
Rumx2
3TN90

Unk-22
Runx2
4TN 90

Unk-22
Runx2
4 TN 90

Unk-23
Runx2
5TN S0

Unk-23
Runx2
5TN90

Unk-24
Runx2
6 TN 90

Unk-24
Runx2
6 TN 90

E | Unk-25
Runx2
MC1

Unk-25
Runx2
MC 1

Unk-26
Runx2
MC 2

Unk-26
Runx2
MC 2

Unk-27
Runx2
MC 3

Unk-27
Runx2
MC 3

Unk-28
Runx2
MC 4

Unk-28
Runx2
MC 4

Unk-29
Runx2
MC 5

Unk-29
Runx2
MC 5

Unk-30
Runx2
MC 6

Unk-30
Runx2
MC 6

Runx2
PC 001
90

Runx2
PC 001
90

Runx2
H20

Neg
Runx2
H20

Runx2
H20

Neg
Rumx2
H20

Unk
Runx2
PMC 15
90

Unk
Runx2
PMC 15

90

Unk
Runx2
PMC 10
90

Unk
Runx2
PMC 10

90

Unk
Runx2
PMC 5

Unk
Runx2
PMC 5

90

Quantification

10

10

RFU

10

Amplification
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Cluantification Data

WWell | Flnor | Target | Content Sample Cq Cq Cq

MMean | Std.

Dewv
AD1 | SYBE | Runx? | Unlkn-01 1 590 2T 48| 27.47 (0DD12
ADZ2 | SYBE | Runx? | Unkn-01 1 590 2746 | 27.47 (0012
AD3 | SYBE | Runx? | Unlkn-02 2390 2o 72| 2o.04 (0114
AD4 | SYBE | Runx? | Unlkn-02 2390 Zoso| 2o.od4 (0114
ADS | SYBE | Runx? | Unkn-03 323590 2675 | 26.73 | DLOZ2T
Alo | SYBE | Runx? | Unkn-03 3390 2071 | 26.73 (0027
AD7 | SYBE | Runx? | Unkn-04 4 5 90 2018 ]| 2955 (0518
ADE | SYBE | Runx? | Unkn-04 4 5 90 2091 | 2955 (0518
AD9 | SYBE | Runx? | Unkn-035 >3 90 Z28.26| 28.04 (0540
AlD | SYBE | Runx? | Unkn-05 5390 2002 | 28.64 (0.540
All | SYBE | Runx? | Unkn-00 o 390 29.86 | 30.29 ( 0.e03
AlZ2 | SYBE | Runx? | Unkn-00 o 390 30.71 | 30.29 (003
B0l | SYBE | Runx? | Unkn-07 1 I4 90 2T 48| 27.82 (0483
EBOZ | SYEBE | Runx? | Unkn-07 1 I4 90 Z28.16| 27.82 (0483
BO3 | SYBE | Runx? | Unkn-03 2N 90 26.24 | 26.19 | 0.O7D
BO4 | SYBE | Runx? | Unkn-03 2N 90 26.13 | 26.19 | DLO7D
BOS | SYBE | Runx? | Unkn-09 2N 90 2040 2o.84 (0610
BOo | SYBE | Runx? | Unkn-09 2N 90 2T7.27 | 26.84 (0610
BO7 | SYBE | Runx? | Unkn-10 4 M 90 20 36| 29 86 | 0.708
BOS | SYBERE | Runx? | Unkn-10 4 N 90 30360 | 29 86 | 0.708
BO9 | SYBERE | Runx? | Unkn-11 SN o0 2002 | 29.51 | 0.698
Bl10 | SYBER | Runx? | Unkn-11 S5 IN 90 30.01 | 29.51 | 0.69E8
Bll | SYBE | Runx? | Unkn-12 &N 90 28 06| 28.14 (0114
Bl1Z2 | SYBE | Runx? | Unkn-12 &N 90 2823 ]| 28.14 (D114
Col | SYBE | Runx? | Unkn-13 1 T 90 2003 | 26.53 (0.708
C0Z2 | SYBER | Runx? | Unkn-13 1 To0 2703 | 26.53 (0.708
CO3 | SYBE | Runx? | Unkn-14 2 T 90 2701 | 27.16 | 0.205
Co4 | SYBE | Runx? | Unkn-14 2 T 90 27.30| 27.16 | 0D.205
C0S | SYBE | Runx? | Unkn-15 3T 90 26041 | 26.66 (0.353
Co6 | SYBE | Runx? | Unkn-15 3T 90 2091 | 26.66 (0.353
CO7 | SYBE | Runx? | Unkn-16 4 T 90 2509 | 2543 (0484
CO8 | SYBE | Runx? | Unkn-16 4 T o0 2378 | 25.43 (D484
CO9 | SYBE | Runx? | Unkn-17 5 To90 26.71 | 27.05 (0488
C10 | SYBE | Runx? | Unkn-17 5 To90 2740 27.05 (0488
Cl1l | SYBE | Runx? | Unkn-13 e T 90 25377 | 26.15 (0546
C12 | SYBE | Runx? | Unkn-18 e T 90 26.534 | 26.15 (0546
D01 | SYBE | Runx? | Unkn-19 1 TN 90 25309 | 2522 (0D.186
D02 | SYBE | Runx? | Unkn-19 1 TN 90 253.35| 25.22 (D.186
D03 | SYBE | Runx? | Unkn-20 2 TIN 90 2377 | 2595 | 0255
D4 | SYBE | Runx? | Unln-20 2 TN 90 26.13 | 2595 |0.255
D053 | SYBE | Runx? | Unkn-21 3 TN 90 2509 | 2527 (D259
D06 | SYBE | Runx? | Unkn-21 3 TN 90 2346 | 2527 (0239
DO7 | SYBE | Runx? | Unkn-22 4 TIN 90 253.34| 2545 (0134
D08 | SYBE | Runx? | Unkn-22 4 TIN 90 2336|2545 (0154
D09 | SYBE | Runx? | Unkn-23 3 TN 90 25374 | 2a.11 (0536
D10 | SYBE | Runx? | Unkn-23 3 TN 90 Za49 | 2a.11 (0536
D11 | SYBE | Runx? | Unlkn-24 6 TIN 90 2005|2920 | 0.212
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Well | Flnor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 | SYBR | Runx? | Unkn-24 | &€ TN 90 |29.35|2920|0.212
E01 | SYEBE | Runx? | Unkn-23 MC 1 3346 34.18 [ 1.029
E02 | SYBER | Runx? | Unkn-23 MC 1 3491|34.18 | 1.029
EO3 | SYEBR | Runx? | Unkn-26 MC 2 33.20| 3545 (0349
El4 | SYBE | Runx? | Unkn-26 MC 2 3369 3345 |0.349
E0S | SYBE | Runx? | Unkn-27 MC 2 342213443 | 0.293
ED6 | SYER | Runx? | Unkn-27 MC 3 34.63| 34.43 (D203
EO07 | SYEBR | Runx? | Unkn-28 MC 4 32.70)] 32.81 (0159
EO2 | SYBER | Runx? | Unkn-23 MC 4 3293|3281 (0109
E0D9 | SYER | Runx? | Unkn-29 MC 3 3426|3441 (0219
E10 | SYBER | Runx? | Unkn-29 MC 3 3457|3441 (0219
E1ll | SYBE | Runx? | Unkn-30 MC o 3434 3429|0071
E12 | SYER | Runx? | Unkn-30 MC & 34241 3429|0071
FO1 | SYBR | Runx2 | Pos Ctrl | BT 001 90 | 26.21 | 2621 | 0.000
FO2 | SYBR | Runx2? | Pos Ctrl | BT 001 90 | 27.07 | 27.07 | 0.000
FO3 | SYBE | Runx2 | Neg Ctrl H2O N/A | 0.00 | 0.000
FO4 | SYBR | Runx? | Neg Ctrl HIO MN/A | 0.00 |0.000
FO5 | SYBE | Runx? | Neg Ctrl H2O N/A | 0.00 | 0.000
FO6 | SYEBR | Runx? | Meg Ctrl HIO N/A | 0.00 |0.000
FO7 [ SYBE | Runx? | Unkn |[PMC 1590|3425 3425 |0.000
FoOg [ SYBR | Runx? | Unkn |[PMC 1590|3462 34,62 |0.000
FOo [ SYBE | Runx? | Unkn |(PMC 109035923592 |0.000
F10 [ SYBE | Funx? | Unkn |PMC 1090|3405 34.05 |0.000
F11 |SYBE | Runx? | TUnkn PMC 590 | 3444 34 44 | 0.000
F12 | SYBE | Runx? | Unkn PMC 590 | 34.87 ] 34,87 | 0.000
Gene Expression
Target Names
MName | Full | Reference Aunto Efficiency
Name Efficiency
Runx? | Runx? False Yes 100.0%
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Oc results 15days.pcrd
2013/08/21 01:27 PM

Run Setup
Plate Display
1 2 3 4 5 L] 7 8 9 10 n 12
A| Unk-1 | Unk-1 | Unk-2 | Unk-2 | Unk-3 | Unk-3 | Unk-4 | Unk-4 | Unk-5 | Unk-5 | Unk-6 | Unk-6
ocC oc oC ocC oC ocC ocC ocC oc oC ocC oC
1815 | 1S15 | 2515 | 2815|3815 | 3815|4515 | 4S15 | 5815 | 5815 | 6S15 | 6S 15
B| Unk-7 | Unk-7 | Unk-8 | Unk-8 | Unk-9 | Unk-9 | Unk-10 | Unk-10 | Unk-11 | Unk-11 | Unk-12 | Unk-12
[0]¥] oc 0oC ocC 0oC oC oC [0]¥] oc 0oC ocC 0oC
TN15 | IN15 | 2N15 | 2N15 | 3N15 | 3N15 | 4N15 | 4N15 | 5N15 | 5N15 [ 6N15 | 6N 15
C| Unk-13 | Unk-13 | Unk-14 | Unk-14 | Unk-15 | Unk-15 | Unk-16 | Unk-16 | Unk-17 | Unk-17 | Unk-18 | Unk-18
oc oc oc oc oc oc oc oc oc oc oc oc
1T15 | 1T15 | 2T15 | 2T15 | 3715 | 3T15 | 4T15 | 4T15 | 5T15 | 5T15 [6T15 | 6T15
D| Unk-19 | Unk-19 | Unk-20 | Unk-20 | Unk-21 | Unk-21 | Unk-22 | Unk-22 | Unk-23 | Unk-23 | Unk-24 | Unk-24
ocC oc oC ocC oC ocC ocC ocC oc oC ocC oC
TTNI15|{1TNI15|2TN15[2TN15(3TN15|3TN15|4TN15({4TN15(5TN15|(5TN15|6 TN 15|6 TN 15
E| Pos Pos Neg Neg Neg Neg Unk Unk Unk Unk Unk Unk
ocC oc 0C ocC 0oC ocC oC ocC oc 0C ocC 0oC
PC 001 |PCO001| H20 H20 H20 H20 |PMC 15|PMC 15 |(PMC10|PMC 10| PMC5 | PMC5
15 15 15 15 15 15 15 15
F
G
H
Quantification
4 Amplification
10
10° 0/
4
o / v,/
w y i
o 1/
7/
10°
)/
i,
J /
10" )\ )5 AN p2 2.
0 10 20 30 40
Cycles
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Cluantification Data

WWell | Fluor | Target | Content Sample Cq Cq Cq
MMean | Std.

Dev
ADL | SYBR oC Union-01 13515 3772 37.04 | 0959
AD2 | SYER o Unln-01 1315 30360 | 37.04 | 0950
AD3 | SYER oC Union-02 2315 3T7.535 | 37.12 | 0614
AD4 | SYEBR oC Union-02 2315 3008 | 37.12 | 0014
ADS | SYER oC Unin-03 3315 3004 | 360.50 |0.193
Aldo | SYBR o Unkn-03 3315 3036 | 30.50 | 0.195
ADT7 | SYBER o Unlon-04 4313 NiA 0,00 | 0.000
ADE | SYER o Unlon-04 4313 NiA 0,00 | 0.000
AD9 | SYER o Unln-035 3315 NiA 0,00 | 0.000
Al1D | SYER oOC Unkn-05 35315 /A 0,00 | 0.000
All | SYBR o Unkn-06 6313 3309|3503 | 0033
Al2 | SYBR o Unkn-06 6313 3496 | 35.03 | 0088
EBOl | SYER o Unlon-07 1IN 15 353.30| 35.70 | 0.570
BOZ | SYER o Unlon-07 1IN 15 30.11 | 3570 | 0.570
BO3 | SYER oC Unkn-038 2N 15 36.81 | 3668 |0.183
BD4 | SYER oOC Unkn-038 2N 13 36.55 | 3068 |0.183
BOS | SYEBR o Unkn-09 AN 15 3757 | 3752 | 0.06S
BOo | SYEBR o Unkn-09 AN 15 3748 | 37.52 | 0.0GS
BO7 | SYBR oC Unkn-10 4NN 15 3041|3735 | 1.332
BOS | SYER oC Unkn-10 4N 15 3820|3735 | 1.332
BO9 | SYER oC Unkn-11 SN 15 ITST| 3775|0253
B10 | SYER oOC Unkn-11 SN 13 3793 | 37.75 |0.253
EBll | SYBR oC Unkn-12 6N 15 3895 | 38.28 | 0.954
Bl1Z | SYBR oC Unkn-12 6N 15 3760 | 38.28 | 0.954
COl | SYBR oC Unkn-13 1T15 38.47 | 38.47 | 0.O0OD
C0Z | SYBR oC Unkn-13 1T15 /A 0,00 | 0.000
CO3 | SYBR oC Unin-14 2T15 3749|3740 |0.128
CD4 | SYBR oC Unkn-14 2T 15 3T7.31| 3740 |0.128
CoS> | SYBR oC Unkn-15 3T 15 36.58 | 36.85 | 0.384
Chs | SYBR oC Unkn-15 3T 15 37.12 | 36.85 | 0.384
COo7 | SYBR oC Unkn-16 4T 15 2799 | 28.13 | 0.200
C03s | SYBR oC Unkn-16 47T 13 2827 | 28.13 | 0.200
Co9 | SYBR oC Unkn-17 3T 13 27.80 | 27.79 | 0022
C10 | SYBR oC Unkn-17 3T 13 2777 | 2779 | 0022
Cl1ll | SYBR oC Unkn-13 aT 1> 3996 | 3996 | 0.000
C1Z2 | SYBR oC Unkn-18 aT 13 NiA 0,00 | 0000
D01 | SYBR oC Unkn-19 1 TN 15 3021 | 3921 | 0000
D02 | SYBR oC Unkn-19 1 TN 15 N/A D0.00 | 0000
D03 | SYBR oC Unin-20 2T 15 353531 | 3549|0018
Do4 | SYBR oC Unden-20 2T 15 35348 | 3549|0018
D05 | SYBR oC Unikn-21 3TN 15 36.30 | 36 22 | 0.108
Doa | SYBR oC Unlkn-21 3TN 15 36.15 | 36.22 | 0.108
DO7 | SYBR oC Unkn-22 4 TN 13 NiA 0,00 | 0000
D08 | SYBER oC Unkn-22 4T 15 N/A 0,00 | 0000
D09 | SYEBER oC Unkn-23 ST 15 30.03 | 29 86 | 0.247
D10 | SYBER oC Unikn-23 ST 15 20 68 | 29 86 | 0.247
D11 | SYBER oC Uniden-24 6 TN 15 3891|3902 |0.159
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‘Well | Fluor | Target | Content | Sample Cqg Cq Cqg
Mean | Std.
Dev

D12 [SYBR| OC |Unkn-24| &6TN 15 |39.14| 3902 |0.139
EO1l ([SYBR| OC Pos Cirl | PCO01 15 | 3091 | 3091 | 0,000
EOZ [SYBR| OC Pos Cirl | PCO01 15 | 30,32 | 30.32 | 0,000
EO3 [SYBR| OC Neg Cixl HXO NfA | 000 | 0.000D
EO4 [SYBR| OC Neg Cixl HXO NfA | 000 | 0.000D
EO5 [SYBR| OC Neg Cixl H2O N/A | 000 | 0.000
Ed6 [ SYBR| OC Neg Cixl H2ZO N/A | 000 | 0.000
EO7 [SYBR| OC Unkn |PMC 1515(37.23|37.23 |0.000
EOB [SYBR| OC Unkn |PMC 1515|3802 35.02 |0.000
E9 (SYBR| OC Unkn |PMC 1015 (37.85|37.85 |0.000
E1D0 [SYBR| OC Unkn |[PMC 10153 (37.14| 37.14 | 0000
Ell [SYBR| OC Unkn PMC 5 15 | 38.51 | 38.51 | 0,000
E1Z [SYBR| OC Unkn PMC 5 15 | 37.26| 37 26 | 0,000

Gene Expression

Target Names

Name | Full | Reference Auto Efficiency

Name Efficiency
ocC OC Falze Yes 100.0%
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Oc results 60days.pcrd
2013/08/21 01:27 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 1 12

A| Unk-1 | Unk-1 | Unk-2 | Unk-2 | Unk-3 | Unk-3 | Unk-4 | Unk4 | Unk-5 | Unk-5 | Unk-6 | Unk-6
oC oc oC ocC ocC oC ocC oC oc oC ocC ocC
1560 | 1560 | 2560 | 2560 | 3560 | 3S60 [ 4560 | 4560 | 5S60 | 5560 | 6560 | 6S60

B| Unk-7 | Unk-7 | Unk-8 | Unk-8 | Unk-9 | Unk-9 | Unk-10 | Unk-10 | Unk-11 | Unk-11 | Unk-12 | Unk-12
oC oc ocC oc oC ocC oC oC oc ocC oc oC
TNG60 | TN60 | 2N60 | 2N60 | 3N60 | 3N60 | 4N60 | 4N60 | 5N60 | 5N60 | 6N60 | 6 NG0

C| Unk-13 | Unk-13 | Unk-14 | Unk-14 | Unk-15 | Unk-15 | Unk-16 | Unk-16 | Unk-17 | Unk-17 | Unk-18 | Unk-18
oC ocC oC ocC oC ocC ocC oC oC oC ocC oC
1T60 | 1T60 | 2T6B0 | 2T6B0 | 3T60 | 3TBO | 4T60 | 4T6B0 | 5T60 | 5T60 | 6TED | 6 TEO

D| Unk-19 | Unk-19 | Unk-20 | Unk-20 | Unk-21 | Unk-21 | Unk-22 | Unk-22 | Unk-23 | Unk-23 | Unk-24 | Unk-24
0oC oC oC (o] OoC 0oC oC 0oC 0oC oC (o] OoC
TTNGO | 1TTNGO|2TNGD |2TNBO|(3TNGO|3TNGO|4TNBO|4TNGD|5TNGBO|5TN60 |6 TNGOD| 6 TN 60

E| Pos Pos Neg Neg Neg Neg Unk Unk Unk Unk Unk Unk
oc oc oc oc oC oc ocC oc oc oc oc oC
PC 001 |PC001| H20 H20 H20 H20 |PMC 15|PMC 15|PMC 10|PMC 10| PMC5 | PMC 5
60 60 60 60 60 60 60 60

o)

Quantification

Amplification

10
10° - 71
= //
u /
o
"
10° 7,
] /‘
1 § If/l /
107 + 5l S NN A AN LA R LT
0 10 20 30 40

Cycles
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CQluantification Data

Well | Flnor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dewv
ADl1 | SYBR o Unien-01 15 a0 3522|3503 (0.264
AD2 | SYER O Unlkn-01 1 35 a0 3485 35.03 (0.2604
AD3 | SYEBR O Unin-02 2360 33.537| 34.05 | 0.679
AD4 | SYER O Unin-02 2360 34.533| 34.05 | 0.679
ADS | SYBER o Unin-03 33560 3384|3592 |0.115
Aldo | SYBR O Unkn-03 3360 34.00] 3392 (0.115
AD7 | SYEBR O Unlen-04 4 = o0 30.60| 35,93 (0943
ADE | SYER O Unlen-04 4 = o0 353.26| 3593 (0943
AD9 | SYER O Unln-05 > 3 60 33.84| 33.78 (0.034
AlD | SYBER OC Unkn-05 5 3 60 33.72| 33.78 | 0D.0B4
All | SYBR O Unkn-00 o 3 o0 30.15 | 30.04 (0.148
Al2 | SYBR O Unkn-00 o 3 o0 35394 30.04 (0.148
EBOl | SYER O Unln-07 1 IM a0 38.24| 38.26 (0017
EBOZ | SYER O Unln-07 1M a0 38.27| 38.26 (0017
BO3 | SYER oOC Unkn-038 2N 60 NSrA 0,00 | 0.O00D
EBO4 | SYER OC Unkn-03 2N a0 NSA 0,00 | 0000
BOS | SYBR O Unlkn-09 2N o0 38.32 | 38.29 (0030
BOo | SYBR O Unlkn-09 2N o0 38.27 | 38.29 (0030
BO7 | SYBR oC Unkn-10 4 N al 34.59| 3485 (0.370
BOS | SYER oOC Unkn-10 4 N al 35.11| 34.85 (0.370
EBO9 | SYER oOC Unkn-11 S IN 60 36.61 | 37.15 (0.768
Bl10 | SYER OC Unkn-11 3N al 37.69| 37.15 (0.768
Ell | SYEBR oC Unkn-12 o N al 30.76| 3595 | 1.1406
El1Z | SYBR oC Unkn-12 o N al 3514|3595 | 1.1406
Col | SYBR oC Unkn-13 1T 60 31.35|31.25 (0.139
CoZ2 | SYBER oOC Unkn-13 1T o0 31.16| 31.25 (0.139
Co3 | SYBR oC Unin-14 2 T 60 3262|3272 |0.140
Co4 | SYBR oC Unkn-14 2 T 60 32.82 | 32,72 | 0.140
Co> | SYBR oC Unkn-15 3T 60 32.55| 32,49 | 0081
Cos | SYBR oC Unkn-15 3T 60 3244 | 3249 | 0081
Co7 | SYBR oC Unkn-16 4 T 60 34.81| 34.88 (0.103
CO8 | SYBR oC Unkn-16 4 T 60 3495| 34.88 (0.103
Co9 | SYBR oC Unkn-17 3 T 60 33.70| 35.77 | 0096
C10 | SYBR oC Unkn-17 5 T 60 35.84 | 35.77 |0.0%96
C11l | SYBR oC Unkn-13 6 T a0 37.89 | 3826 |0.526
C12 | SYBR oC Unkn-18 & T 60 3863|3826 (0526
D01 | SYBER oC Unkn-19 1 TN 60 353.536| 35.69 (0.183
DO2 | SYBR oC Unkn-19 1 TN 60 3382|3569 |0.183
D03 | SYBR oC Unlen-20 2 TN 60 3218|3204 (O0.191
DO4 | SYBR o Unden-20 2 TN 60 3191|3204 (0.191
DOS | SYBR o Unkn-21 3 TN 60 3200 31.98 | 0033
DO | SYBR oC Unkn-21 3 TN 60 3195|3198 | 0033
DO7 | SYBR oC Unkn-22 4 TN 60 3478 | 3437 (0570
DOE | SYER o Unkn-22 4 TN 60 33 97| 3437 |0.570
D09 | SYER o Unkn-23 3 TN 60 3.79| 35.06 |0.180
D10 | SYBR o Unkn-23 3 TN 60 353533 | 3566 (0.180
D11 | SYBR o Unlen-24 6 TIN 60 383 46| 38,80 (0481
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Well | Flunor | Target | Content | Sample Cq Cq Cq
Mean | Std.
Dev
D12 |SYBR| OC |Unkn-24| 6TN 60 |39.14| 3880 | 0481
E0l (SYBR| OC | PosCtl | PCO0L 60 | 30.61 | 30.61 | 0.000
EO2 (SYBR| OC | PosCtl | PCO0L 60 | 30.69 | 30.69 | 0.000
E03 ([SYBR| OC |Neg Cil H2O N/A | 0.00 | 0000
E04 (SYBR| OC |Neg Cird H2O N/A | 0.00 | 0000
EO0S |SYBR| OC |NegCtrl H2O NfA | D00 | 0000
ED6 (SYBR| OC |Neg Cul H2O N/A | D.00 | 0000
EO7 (SYBR| OC Unkn |PMC 1560|39.26| 39.26 |0.000
EO8 (SYEBR| OC Unkn |PMC 1560(38.31|38.31 |(0.000
E0D9 (SYBR| OC Unkn |(PMC 1060|33.10)| 38.10 | 0.000
E10 (SYBR| OC Unkn |(PMC 1060|3762 37.62 |0.000
Ell (SYBR| OC Unkn | PMC 560 (37.22|37.22 | D.000
El12 (SYBR| OC Unkn | PMC 560 |39.01( 39,01 | D.000
Gene Expression
Target Names
Name | Full | Reference Auto Efficiency
Name Efficiency
QC oC False Yes 100.0%
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Oc results 90days.pcrd
2013/08/21 01:34 PM

Run Setup
Plate Display

1 2 3 4 5 6 7 8 9 10 1 12

A| Unk-1 | Unk-1 | Unk-2 | Unk-2 | Unk-3 | Unk-3 | Unk-4 | Unk-4 | Unk-5 | Unk-5 | Unk-6 | Unk-6
ocC oc oc oC oC ocC oc oc oCc oC ocC oc
1S90 | 1S90 | 2S90 | 2590 | 3S90 | 3590 | 4S90 | 4590 | 5S90 | 5590 | 6590 | 6590

B| Unk-7 | Unk-7 | Unk-8 | Unk-8 | Unk-9 | Unk-9 | Unk-10 | Unk-10 | Unk-11 | Unk-11 | Unk-12 | Unk-12
0ocC ocC oC 0oC 0C oc ocC 0oC ocC oG oc OoC
TN90 | TNS0 | 2N90 | 2N90 | 3NS0 | 3NS0 [ 4NS90 | 4NS0 | NS0 | 5N90 | 6N90 | 6 NS0

C| Unk-13 | Unk-13 | Unk-14 | Unk-14 | Unk-15 | Unk-15 | Unk-16 | Unk-16 | Unk-17 | Unk-17 | Unk-18 | Unk-18
0oC ocC oC 0oC 0C ocC oC 0oC ocC 0C ocC OoC
1T90 | 1790 | 2790 | 2790 | 3T90 | 3TS0 | 47T90 | 4T90 | 5T90 | 5T90 [ 6T90 | 6 TS0

D| Unk-19 | Unk-19 | Unk-20 | Unk-20 | Unk-21 | Unk-21 | Unk-22 | Unk-22 | Unk-23 | Unk-23 | Unk-24 | Unk-24

TTNOO(1TTNGO|2TNO0D|2TNGO(3TNSO|3TNOO(4TNSD (4 TN OO (5TNOO|5TN90 |6 TNGOD|6 TN 90

E| Unk-25 | Unk-25 | Unk-26 | Unk-26 | Unk-27 | Unk-27 | Unk-28 | Unk-28 | Unk-29 | Unk-28 | Unk-30 | Unk-30
ocC oc oc oC oC ocC oc oc oCc 0oC ocC oc
MC 1 MC 1 MC2 | MC2 | MC3 | MC3 | MC4 | MC4 | MC5 | MC5 | MCB | MC#H

F| Pos Pos Neg Neg Neg Neg Unk Unk Unk Unk Unk Unk
oc ocC oC ocC 0C oc oC (o] ocC 0C oc 0oC
PC 001 |PC001 | H20 H20 H20 H20 |[PMC 15|PMC 15|PMC 10| PMC 10| PMC5 | PMC 5
90 90 90 90 90 90 90 90

Quantification

Amplification

10
10°
> /)
[ 7y,
o v/ /
0/
102 ] / /
//' /
/ / / /u )
/ /
W
101 N PSS 4 / & / i A
0 10 20 30 40
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Cluantification Data

WWell | Filnor | Target | Content Sample Cq Cq Cq
MMean | Std
Dew
AD1 | SYBR oC Union-01 1590 3347 | 3382 (050D
ADZ | SYEBR Lo - Unlkn-01 1590 34,18 | 3382 (0.500
AD3 | SYEBR OC Unlon-02 2390 3043 53073 (0410
AD4 | SYEBR OC Unlon-02 2390 3102|3073 (0410
ADS | SYBR oC Union-03 33590 3380|3374 (0083
ADo | SYBR Lo - Unkn-03 33590 3308|3374 (0,083
ADT | SYBR Lo - Unlon-04 4 590 342413409 (0.213
ADE | SYEBR Lo - Unlon-04 4 590 339413400 (0.215
AD9 | SYEBR Lo - Unlkn-05 >3 90 34 3313415 (0.258
AlD | SYBR O Unkn-05 5590 3397|3415 (0.258
All | SYBR Lo - Unkn-06 o390 3TV.21 | 37.49 (0.400
AlZ | SYBR Lo - Unkn-06 o390 3T T8 37.49 (0.400
EOl | SYEBR Lo - Unln-07 1IN 90 345313473 (0.281
EBOZ | SYEBR O Unln-07 1IN 90 3493|3473 (0.281
BO3 | SYBR oC Unkn-038 2N 90 323013241 (0.160D
BOD4 | SYBR O Unkn-038 2 N 90 3253|3241 (0160
BOS | SYBR Lo - Unlkn-09 AN 90 3447 | 3437 (0.142
BDo | SYBR Lo - Unlkn-09 AN 90 3427 | 3437 (0.142
BO7 | SYBR oC Unkn-10 4 N 90 3003|3612 (0.134
BOS | SYBR oC Unkn-10 4 N 90 362213612 (0.134
BO9 | SYBR oC Unkn-11 5 IN 90 38.14 | 3759 | 0.770
Bi0 | SYBR O Unkn-11 SN o0 37.05 ]| 3759|0770
Ell | SYBR oC Unkn-12 6 N 90 33713379 |0.114
EBl12 | SYBR oC Unkn-12 6 N 90 338713379 0114
COl | SYBR oC Unkn-13 1 T90 3160|3162 (0,029
C02 | SYBR oC Unkn-13 1 T90 3165|3162 (0,029
CO3 | SYBR oC Unim-14 2T 90 3225|3228 | 0.039
CD4 | SYBR oC Unkmn-14 2 T 90 3231|3228 | 0.039
Cos | SYBR oC Unkn-15 3T 90 31441 31.55 (0.152
Che | SYBR oC Unkn-15 3T 90 3166|3155 (0.152
Co7 | SYBR oC Unkn-16 4T 90 202112929 0116
COs | SYBR oC Unkmn-16 4 T 90 20 38| 2929 0116
Co9 | SYBR oC Unkn-17 5T 90 32753262 | 0192
C10 | SYBR oC Unkn-17 5T 90 32 48| 3262 | 0192
Cl1l | SYBR oC Unkn-13 a T 90 32,609 3293 | 0341
C12 | SYBR oC Unkn-18 a T o0 3317 3293 | 0341
D01 | SYBR oC Unkn-19 1T 90 30.24 | 3005 (0.269
D02 | SYBR oC Unlkn-19 1 TN 90 2985 | 30.05 | 0.269
DO3 | SYBR oC Union-20 2 TN 90 30.38 | 30.43 | 0.067
D04 | SYBR oC Union-20 2 T 90 3048 | 3043 | 0.0a67
DOS | SYBR oC Unkn-21 3TN 90 3050 31.00 | 0.707
DOa | SYBR oC Unkn-21 3TN 90 31.50]| 31.00 | 0.707
D07 | SYBR oC Unkn-22 4TI 90 30.533 | 30,53 (0,001
D08 | SYBR oC Unkn-22 4TI 90 30.533 | 3053 (0,001
D09 | SYBR oC Unkn-23 S TN 90 30.82 | 30.79 | 0051
D10 | SYBR oC Unkn-23 3 TN 90 30.75 | 3079 | 0051
D11 | SYBR oC Uniom-24 & TN 90 3701|3716 (0200
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Well | Flunor | Target | Content Sample Cq Cq Cq
Mean | Std.
Dev
D12 |SYBE| OC |Unkn-24| 6©TN90 |37.30)]37.16(0.200
EDl |SYBE| OC (Unkn-25 MC 1 N/A | 0.00 | 0.000
EO2 |SYBE| OC (Unkn-25 MC 1 3979 | 39.79 | 0.000
E03 |SYBE| OC (Unkn-26 MC 2 386073502 |0914
E04 |SYBE| OC (Unkn-26 MC 2 37.38| 38.02 (0914
EOS |SYBER| OC (Unkn-27 MC 3 N/A | 0.00 | 0.000
EDo |SYBE| OC (Unkn-27 MC 3 N/A | 0.00 | 0.000
EO7 |SYBE| OC (Unkn-23 MC 4 36.78| 36.58 |0.280
EO2 |SYBE| OC |Unkn-28 MC 4 36.38| 30.58 |0.280
E0% |SYBE| OC (Unkn-29 MC 3 39.50| 39.50 | 0.000
E1D0 |SYBE| OC (Unkn-29 MC 3 N/A | 0,00 | 0.000
Ell |SYEBE| OC |Unkn-30 MC 6 37.36| 37.03 (0473
El12 |SYBE| OC |Unkn-30 MC 6 36.69) 37.03 | 0473
FO1 |SYBE| OC Pos Ctrl | PC 001 90 [ 30.53 | 30.53 | 0.000
FO2 |SYBE | OC FPos Ctrl | PC 001 90 | 30,50 30.50 | 0.000
FO3 |SYBER| OC |[NegCird HIO N/A | 0.00 | 0.000
FD4 |SYBER| OC |[NegCird HIO N/A | 0,00 | 0.000
FO5 |SYBE| OC |NegCirl H2IO N/A | 0.00 | 0.000
FlOo |SYBE| OC |NegCirl HIO N/A | 0.00 | 0.000
FO7 | SYBE | OC Unkn [(PMC 1590)|33.20( 35.20 (0,000
FO3 |SYBER| OC Unkn [(PMC 1590)|37.600| 37.60 (0,000
FOo | SYBER | OC Unkn (PMC 1090)|37.47|37.47 (0,000
F10 | SYBE| ©OC Unkn (PMC 1090)|37.00( 37.00 (0,000
Fll |SYEBE| OC Unkn PMC 500 | 3205 | 33.05 | 0,000
Fl12 |SYBE| OC Unkn PMC 590 | 39 36| 3936 | 0.000
Gene Expression
Target Names
Name | Full [Reference Aunto Efficiency
Name Efficiency
oC OC False Yes 100.0%
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Results ALP 15days.pcrd
2013/08/21 01:36 PM

Run Setup
Plate Display

1 2 3 4

8

9

10

1

12

A| Unk-1 | Unk-1 | Unk-2 | Unk-2
ALPase | ALPase | ALPase | ALPase
1515 | 1515 | 2515 | 2515

Unk-3
Al Pase
3sis

Unk-3
ALPase
3s15

Unk-4
Al Pase
4515

Unk-4
Al Pase
4515

Unk-5
AlLPase
5515

Unk-5
AlLPase
5515

Unk-6
AlLPase
6S15

Unk-6
Al Pase
6515

B| Unk-7 | Unk-7 | Unk-8 | Unk-8
ALPase | ALPase | ALPase | ALPase
TN15 [ TN15 | 2N15 | 2N 15

Unk-9
Al Pase
3N15

Unk-9
ALPase
3N15

Unk-10
Al Pase
4N15

Unk-10
Al Pase
4N 15

Unk-11
AlPase
5N15

Unk-11
AlLPase
5N15

Unk-12
AlLPase
6N15

Unk-12
Al Pase
BN15

C| Unk-13 | Unk-13 | Unk-14 | Unk-14
AlLPase | ALPase | ALPase | ALPase
1T15 | 1T15 | 2T15 | 2T 15

Unk-15
AlPase
3T15

Unk-15
AlLPase
3T15

Unk-16
Al Pase
4T15

Unk-16
ALPase
4T15

Unk-17
AlPase
5T15

Unk-17
AlLPase
5T15

Unk-18
AlLPase
6T 15

Unk-18
Al Pase
6T15

D| Unk-19 | Unk-19 | Unk-20 | Unk-20
ALPase | ALPase | ALPase | ALPase
TTN15|1TN15|2TN15(2TN 15

Unk-21
AlLPase
3TN15

Unk-21
ALPase
3TN15

Unk-22
Al Pase
4TN 15

Unk-22
AlLPase
4TN 15

Unk-23
AlLPase
5TN15

Unk-23
AlLPase
5TN15

Unk-24
AlLPase
BTN 15

Unk-24
Al Pase
6TN 15

E| Pos Pos Neg Neg

ALPase | ALPase | ALPase | ALPase

PC 001 |PC 001 | H20 H20
15 15

Neg
Al Pase
H20

Neg
ALPase
H20

Unk
Al Pase
PMC 15

15

Unk
Al Pase
PMC 15

15

Unk
AlLPase
PMC 10

15

Unk
AlLPase
PMC 10

15

Unk
AlLPase
PMC 5

15

Unk
Al Pase
PMC 5
15

Quantification

10

RFU

10

Amplification

Cycles

30

40
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Qluantification Data

WViell | Flunor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dewv
ADl | SYBE | ALPase | Unkn-01 15135 2965 | 30,04 (0.555
AD2 | SYBE | ALPase | Unkn-01 15135 3043 | 30,04 (0.555
AD3 | SYBE | ALPase | Unkn-02 2513 2823 | 2801 |0.949
AD4 | SYBE | ALPase | Unkn-02 25135 2958 | 2891 |0.949
ADS | SYBE | ALPase | Unkn-03 35135 27 23| 27.62 (0.558
Al | SYBE | ALPase | Unkn-03 3513 28 02| 27.62 (D.558
ADT7 | SYBER | ALPase | Unlkn-04 45 135 3091 | 31.17 (D362
ADS | SYBER | ALPase | Unkn-04 45 135 3143 31.17 (D362
ADD | SYBE | ALPase | Unkn-035 35 13 3127 31.73 (0.641
Al1D | SYBER | ALPase | Unkn-05 5513 3218 | 31.73 (0O.641
All | SYBE | ALPase | Unkn-06 65 135 2877 | 28.89 (D.165
Al2 | SYBER | ALPase | Unkn-06 65 135 2900 | 28.89 (0.165
BOl1l | SYBE | ALPase | Unkn-07 1M 15 2820 | 28.660 | D.049
BOZ | SYBE | ALPase | Unkn-07 1M 15 2911 | 28.00 | D.049
BO3 | SYBE | ALPase | Unkn-03 2M 13 27 60| 27.89 | 0.409
BO4 | SYBE | ALPase | Unkn-03 2M 13 28.18 | 27.89 | 0D.409
BOS | SYBE | ALPase | Unlkn-09 3N 135 2711 | 2744 (0474
BO6 | SYBE | ALPase | Unkn-09 3N 15 2778 2744 (D474
BO7 | SYBER | ALPase | Unkn-10 4N 13 2899 | 2038 |0.5340
BOS | SYBR | ALPase | Unkn-10 4MN 13 209 7a| 2038 |0.546
BO9 | SYBE | ALPase | Unkn-11 SN 13 2043 | 2063 |0.281
Bl10 | SYBE | ALPase | Unkn-11 SN 13 29 83| 2063 |0.281
EBll | SYBE | ALPase | Unkn-12 6N 13 3008 | 30.37 (0.418
Bl1Z | SYBE | ALPase | Unkn-12 6N 13 3067 | 30.37 (0.418
C01 | SYBE | ALPase | Unkn-13 1T135 27 88| 28.13 (0.353
C0Z | SYBE | ALPase | Unkn-13 1T135 2838 | 28.13 (0.353
C03 | SYBER | ALPase | Unkn-14 2T 15 2775 27.71 (0048
C04 | SYBER | ALPase | Unkn-14 2T 15 2768 | 27.71 (0.048
05 | SYBE | ALPase | Unkn-13 3T 15 2082 | 27.05 (0.325
Coo | SYBE | ALPase | Unkn-13 3T 15 2728 | 2705 (0.325
CO7 | SYBE | ALPase | Unkn-16 4T 15 2569 | 2604 (0.492
CO03 | SYBE | ALPase | Unkn-16 4T 15 2639 | 2004 (0.492
C09 | SYBE | ALPase | Unkn-17 S5T13 25.30| 25.43 (0D.190
C10 | SYBE | ALPase | Unkn-17 S5T13 25537 | 25.43 (0.190
Cl1l | SYBE | ALPase | Unkn-138 6T 13 2032 | 2068 |0.515
C1Z2 | SYBER | ALPase | Unkn-18 o T 15 2005 | 2068 (0.515
D01 | SYBE | ALPase | Unkn-19 1 TN 15 28.33 | 28.70 | D.019
D02 | SYBE | ALPase | Unkn-19 1 TN 135 29.20)| 28.70 | 0.019
D03 | SYBR | ALPase | Unkn-20 2 TN 135 2802 | 28.03 (0.017
D04 | SYBER | ALPase | Unkn-20 2T 15 2804 | 28,03 (D017
D05 | SYBE | ALPase | Unkn-21 3TN 15 2752 27.77 | 0.347
D06 | SYBE | ALPase | Unkn-21 3TN 15 2801 | 27.77 |(0.347
DO7 | SYBE | ALPase | Unkn-22 4 TN 13 31.84| 31.87 | D039
D08 | SYBE | ALPase | Unkn-22 4 TN 135 3190| 31.87 | D039
D09 | SYBE | ALPase | Unkn-23 ST 135 20.260 | 26.47 (D.300
D10 | SYBE | ALPase | Unkn-23 ST 135 20608 | 20.47 | D.300
D11 | SYBER | ALPase | Unkn-24 o TN 135 2824 | 28.18 (D081
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Fluor | Target | Content

Sample

Cq

Std.
Dev

SYEBR | Al Pasze | Unkn-24

6 TN 15

23.12

28.18

0.081

SYBE | Al Pase | Pos Cirl

PCO01 15

28.16

28.16

0.000

SYBR | Al Pase | Pos Ctrl

PCO01 15

283.20

2829

0.000

SYBE | Al Pase | Neg Cirl

H2O

NrA

0.00

0.000

SYEBR | Al Pase | Neg Cirl

H2O

N/A

0.00

0.000

SYBE | Al Pase | Neg Cirl

H2O

NrA

0.00

0.000

SYBER | Al Pase | Neg Cirl

H2O

N/A

0.00

0.000

SYBE | Al Paze

Tnkn

FMC 15 13

3417

3417

0.000

SYBE | Al Pase

Tnlkn

PMC 15 15

327

3271

0.000

SYBE | Al Paze

Tnkn

FMC 10 15

3311

3311

0.000

E10

SYBE | Al Pase

Tnlkn

PMC 10 15

3427

3427

0.000

Ell

SYBE | Al Paze

Tnkn

FMC 5 15

34.40

34.40

0.000

E12

SYBE | Al Pase

Tnlkn

PMC 5 15

3507

3507

0.000

Gene Expression

Target Names

Name

Full
Name

Reference

Aunto

Efficiency

Efficiency

AT Pase

Al Pase

False

Yes

100.0%
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Run Setup

Plate Display

Results ALP 60days.pcrd
2013/08/21 01:37 PM

1

10

11

A Unk-1
AlLPase
1560

Unk-1
AlLPase
1560

Unk-2
AlPase
2560

Unk-2
AlLPase
2560

Unk-3
AlPase
3se60

Unk-3
ALPase
3560

Unk-4
Al Pase
4560

Unk-4
AlLPase
4560

Unk-5
AlLPase
58

Unk-5
AlLPase
5560

Unk-6
AlLPase
6 S 60

AlLPase
1N 60

Unk-7
AlLPase
1N 60

Unk-8
Al Pase
2N 60

Unk-8
AlPase
2NB0

Unk-9
AlPase
3N60

Unk-9
AlLPase
3NB0

Unk-10
AlLPase
4 N 60

Unk-10
AlLPase
4N 60

Unk-11
AlPase
5N 60

Unk-11
AlLPase
5N 60

Unk-12
AlPase
6N 60

C| Unk-13
Al Pase
1T60

Unk-13
AlPase
1T60

Unk-14
AlPase
2T60

Unk-14
AlPase
2T60

Unk-15
AlPase
3T60

Unk-15
AlLPase
3T60

Unk-16
Al Pase
4T60

Unk-16
AlLPase
4T60

Unk-17
AlLPase
5T60

Unk-17
AlLPase
5T6B0

Unk-18
AlLPase
6T60

D| Unk-19
AlLPase
1TN 60

Unk-19
AlLPase
1TN GO

Unk-20
AlPase
2 TN 60

Unk-20
AlLPase
2 TN 60

Unk-21
AlLPase
3TN B0

Unk-21
AlLPase
3TNEO

Unk-22
Al Pase
4 TN 60

Unk-22
AlLPase
4 TN 60

Unk-23
AlLPase
5TN 60

Unk-23
AlLPase
5 TN 60

Unk-24
AlLPase
6 TN 60

ALPase
PC 01
60

AlLPase
PC 001

Neg
AlPase
H20

Neg
AlLPase
H20

Neg
AlPase
H20

Neg
ALPase
H20

Unk
Al Pase
PMC 15

Unk
AlLPase
PMC 15

60

Unk
AlLPase
PMC 10

Unk
AlLPase
PMC 10

60

Unk
AlLPase
PMC5

@

Quantification

10

10

RFU

10

10

Amplification
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CQluantification Data

WWell | Flunor | Target | Content Sample Cq Cq Cq
hMean | Std.

Devw
ADL | SYBE | ALPase | Unkn-01 135 60 2718 | 27.43 | 0.330
AD2 | SYBER | ALPase | Unkn-01 15 60 27 68| 27.43 |0D.3530
AD3 | SYBE | ALPase | Unkn-02 25 a0 2639 | 26.00 [0.372
ADL | SYBE | ALPase | Unkn-02 235 60 2692 | 26,00 [0.372
ADS | SYBR | ALPase | Unkn-03 3 5 e0 2632 | 2044 (0180
ADa | SYBE | ALPase | Unkn-03 3 3 60 20537 26.44 (0120
AD7 | SYBER | ALFPase | Unkn-04 4 35 60 2803 | 27.94 (0,127
AD2 | SYBR | ALPase | Unkn-04 4 5 e0 27 85| 2794 (D127
ADY | SYBE | ALPase | Unkn-05 3 5 e0 2605 | 26.56 (D.722
AlD | SYBE | ALPase | Unkn-05 33 60 27.07 | 26.536 |0D.722
All | SYBR | ALPase | Unkn-06 @S el 2748 | 28.23 | 1.051
Al2 | SYBE | ALPase | Unkn-06 a5 el 2897 | 28.23 | 1.051
EBEOl | SYBE | ALPase | Unkn-07 1N o0 2721 | 27.10 |D.151
EOD2 | SYBE | ALPase | Unln-07 1IN o0 2099 | 27.10 (D.151
BO3 | SYBE | ALPase | Unkn-08 2N 60 28 22| 28.25 | 0.040
BD4 | SYBE | ALPase | Unlkn-08 2N 60 28 28| 28.25 | 0.040
BOS | SYBE | ALPase | Unlkn-09 3N 60 2724 | 27.70 | D641
BDo | SYBE | ALPase | Unkn-09 3N o0 2815 | 27.70 | D.641
BO7 | SYBER | ALPase | Unkn-10 4 M 60 2812 | 27.63 | D.699
BOS | SYBER | ALFPase | Unkn-10 4 M 60 2713 | 27.63 | 0.699
BO9 | SYBE | ALPase | Unkn-11 3N el 27 14| 2702 (DL17S
BlO | SYBER | ALPase | Unkn-11 5 N el 2090 27.02 [0.175
Ell | SYBE | ALPase | Unkn-12 o N 60 27.50| 28.18 | 0.939
Bl2 | SYBE | ALPase | Unkn-12 o N ol 28 85| 28.18 | D.9539
CO01l | SYBR | ALPase | Unkn-13 1T el 2075 | 26,64 (01537
C02 | SYBE | ALPase | Unkn-13 1 Te0 26.53 | 26.64 (0.157
C03 | SYBER | ALFPase | Unkn-14 2T el 2767 | 26.36 [ 1.830
CD4 | SYBR | ALPase | Unkn-14 2T el 2505 | 26.36 [ 1.830
COS | SYBE | ALPase | Unkn-15 3T el 2661 | 26.36 | 0.349
C05 | SYBER | ALPase | Unkn-15 3Ted 26.11 | 26.36 [ 0.349
C07 | SYBE | ALPase | Unkn-16 4 T el 2641 | 269 0719
COS | SYBE | ALPase | Unkn-16 4 T a0 2743 | 2692 (D719
C09 | SYBER | ALPase | Unkn-17 3T el 2643 | 26.76 (D.438
C10 | SYBE | ALPase | Unkn-17 3T el 2708 | 26.76 | 0.438
Cll | SYBE | ALPase | Unkn-18 o T el 2020| 26.49 (0411
C12 | SYBE | ALPase | Unkn-18 & T a0 26.78 | 26.49 |D.411
D01 | SYBE | ALPase | Unkn-19 1 TN o0 2586 | 26.00 (0.284
D02 | SYBE | ALPase | Unkn-19 1 TN o0 2026 | 26.00 (0.284
D03 | SYBR | ALPase | Unkn-20 2 T o0 24 51| 25.25 | 1.050
D04 | SYBR | ALFPase | Unkn-20 2 TN o0 2599 | 25.25 | 1.050
D0S | SYBE | ALPase | Unkn-21 3 TN o0 2580 | 23.76 | 0.057
DDG | SYBE | ALPase | Unkn-21 3 TN a0 25372 | 253.76 | 0,057
D07 | SYBE | ALPase | Unkn-22 4 T a0 246 | 26,66 (0.284
DOE | SYBER | ALPase | Unlkn-22 4 TN a0 2086 | 26,00 (0.284
D09 | SYBE | ALPase | Unkn-23 3 TIN a0 27.54| 27.63 |0.117
D10 | SYBE | ALPase | Unkn-23 3 TN a0 2771 | 27.63 [0.117
D11 | SYBER | ALPase | Unkn-24 & TN o0 26.41 | 2692 (D718
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Fluor | Target | Content

Sample

Cq

Mean

Std.
Dev

SYBE | AT Pase | Unkn-24

6 TN 60

2742

2692

0713

SYBE | ATl Pase | Pos Ctrl

PC 001 60

2329

2829

0.000

SYBR | AT Pase | Pos Ctrl

PC 001 60

2845

2845

0.000

SYBR | Al Pase | Neg Cirl

H2O

MNrA

0.00

0.000

SYBE | ATl Pase | Neg Cirl

H2O

NfA

0.00

0.000

SYBE | ATl Pase | Neg Cirl

H2O

NfA

0.00

0.000

SYBE | ATl Pase | Neg Ctrl

H2O

NfA

0.00

0.000

SYBR | Al Pase

Tnkn

PMC 15 60

3410

3410

0.000

SYBE | AT Pase

Tnkn

PMC 15 60

3380

3330

0.000

SYBE | AT Pase

Tnkn

PMC 1060

3378

3378

0.000

E10

SYBE | AT Pase

Tnlkn

PMC 10 60

3304

3304

0.000

El1

SYBR | Al Pase

Tnkn

PMC 5 60

3533

3533

0.000

E12

SYBE | AT Pase

Tnkn

PMC 5 60

3403

3403

0.000

Gene Expression

Target Names

MName Full

Name

Reference

Efficiency

Anto

Efficiency

AT Pazse | ALPaze

Falze

Yes 100.0%
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Run Setup

Plate Display

Results ALP 90days.pcrd
2013/08/21 01:38 PM

1

10

n

12

A| Unk-1
Al Pase
1590

Unk-1
AlLPase
1590

Unk-2
Al Pase
2590

Unk-2
AlLPase
2590

Unk-3
Al Pase
3590

Unk-3
AlLPase
3590

Unk-4
Al Pase
4590

Unk-4
Al Pase
4590

Unk-5
AlLPase
5590
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Qluantification Data

WWell | Filnor | Target | Content Sample Cq Cq Cq
Mean | Std.

Dev
ADL | SYBR | ALPase | Unkn-01 15 90 2697 | 27.21 (0.338
AD2 | SYBR | ALPase | Unkn-01 1590 2745 | 27.21 |D.338
AD3 | SYBR | ALPase | Unkn-02 25 90 27.01| 27.25 |0.336
AD4 | SYBER | ALPase | Unkn-02 25 90 27.49| 27.25 |0.336
ADS | SYBR | ALPase | Unkn-03 3 5 90 25.72| 26.25 |0.730
Al | SYBR | ALPase | Unkn-03 35 90 26.78| 26.25 |0.730
AD7 | SYBR | ALPase | Unkn-04 4 5 90 2731 | 27.47 |0.220
ADE | SYBR | ALPase | Unkn-04 4 5 90 2762 | 27.47 |0.220
AD9 | SYBR | ALPase | Unkn-05 55 90 27.01 | 27.34 | 0. 462
Al0D | SYBR | ALPase | Unkn-05 3 5 90 27.a7 | 27.34 | 0462
All | SYBER | ALPase | Unkn-06 @ 3 90 2738 | 27.90 |0.738
Al2 | SYBER | ALPase | Unkn-06 @35 90 2843 | 2790 |0D.738
BOl | SYBR | ALPase | Unkn-07 1IN 90 27.00| 27.16 (0231
BO2 | SYBR | ALPase | Unkn-07 1N 90 2732 | 27.16 |D.231
EO3 | EYBER | ALPase | Unkn-08 2 N 90 2511 | 25.88 | 1.098
BD4 | SYBE | ALPase | Unkn-08 2N 90 26.66| 25.88 | 1.098
BOS | SYBR | ALPase | Unkn-09 3N 90 2606 | 26.53 |0.673
BOg | SYBR | ALPase | Unkn-09 3N o0 27.01 | 26.33 |0D.673
EO7 | SYBR | ALPase | Unkn-10 4 N 90 2763 | 27,91 (0.385
BOS | SYBER | ALPase | Unkn-10 4 N 90 2818 | 27.91 (0.385
BO9 | SYBR | ALPase | Unkn-11 5 N 90 26360 | 26.87 |0.732
Bl10O | SYBR | ALPase | Unkn-11 SN o0 27.39| 26.87 |D.732
Ell | SYBER | ALPase | Unkn-12 a N o0 2605 | 26.48 |0.612
Bl2 | SYBER | ALPase | Unkn-12 a N o0 2691 | 26.48 |0.612
CO01l | SYBR | ALPase | Unkn-13 1 T20 25.53| 260.00 (0730
C02 | SYBR | ALPase | Unkn-13 1 To0 26.59 | 26. 0.750
C03 | SYBR | ALPase | Unkn-14 2T 90 26.12| 26.12 | 0D.0D2
CD4 | SYBR | ALPase | Unkn-14 2To0 26.11| 26. 0,008
COS | SYBR | ALPase | Unkn-15 3 To0 25.45| 25.85 |0.572
COg | SYBR | ALPase | Unkn-15 3 To0 2626 | 25.85 |0.572
C07 | SYBR | ALPase | Unkn-16 4 T 20 25.76| 26.10 |0.481
C03 | SYBER | ALPase | Unkn-16 4 T 20 26.44| 26.10 (0481
C09 | SYBR | ALPase | Unkn-17 5To0 2604 | 26.50 |0D.642
C10 | SYBR | ALPase | Unkn-17 5To0 2695 | 26.50 | 0.642
C11 | SYBR | ALPase | Unkn-18 a6 T 20 2526 | 25.946 | 0.987
C12 | SYBER | ALPase | Unkn-18 o T 20 26.65| 25.96 |0.987
D01 | SYBR | ALPase | Unkn-19 1 T 20 24 81| 25.37 | D.789
D02 | SYBR | ALPase | Unkn-19 1 T 20 25 92| 25.37 |0.789
D03 | SYBR | ALPase | Unkn-20 2 T 20 2543 | 25.73 | D.432
D04 | SYBER | ALPase | Unkn-20 2 TN 20 2604 | 25.73 |0.432
DOS | SYBR | ALPase | Unkn-21 3 TN 20 2572 | 25.83 |0D.155
D0Oa | SYBR | ALPase | Unkn-21 3 T 90 25 94| 25.83 |0.155
DO7 | SYBR | ALPase | Unkn-22 4 T 20 25336 | 25.532 |0.225
D02 | SYBR | ALPase | Unkn-22 4 TN 20 2568 | 25.52 |0.225
D02 | SYBR | ALPase | Unkn-23 5 TN 90 26.09| 26.58 | 0.693
D10 | SYBR | ALPase | Unkn-23 5 TN 20 27.07 | 26.58 | 0.693
D11 | SYBR | ALPase | Unkn-24 a6 T 20 2712 | 27.535 | 0D.609
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Well | Flnor | Target | Content | Sample Cq Cq Cq
MhMean | Std.
Dev
D12 [ SYBR | ALPase |Unkn-24 (| 6 TN 90 |27.98| 27.55 |0.609
EO1 | SYBR | ALPase | Unkn-235 MC 1 3338|3401 (D.885
EO2 | SYBR | ALPase | Unkn-235 MC 1 3463|3401 (D.885
EO02 | SYBE | ALPase | Unkn-26 MC 2 3345|3337 |0.124
EM | SYBE | ALPase | Unkn-26 MC 2 3328|3337 |0.124
E0: | SYBE | ALPase | Unkn-27 MC 3 3308|3358 (0.701
Edo | SYBE | ALPase | Unkn-27 MC 3 3407|3358 (0,701
EO7 | SYBERE | ALPase | Unkn-23 MC 4 31.58| 31.38 (D.231
EO2 | SYBERE | ALPase | Unkn-23 MC 4 31.18| 31.38 (D.231
ED9 | SYBR | ALPase | Unkn-29 MC 3 32.33| 3248 (D.211
El10 | SYBE | ALPase | Unkn-29 MC 3 32.63| 3248 (D.211
Ell | SYBE | ALPase | Unkn-30 MC 6 3345|3349 | 0.068
E12 | SYBR | ALPase | Unkn-30 MC & 33.54| 3349 | 0.068
FOl1 | SYBR | ALPase | Pos Ctrl | BBC 001 90 |27.14| 27.14 | 0.000
FO2 | SYBE |ALPase | Pos Ctrl | BC 001 90 |27.35 | 27.35 | 0.000
FO3 | SYBR | ALPase | Neg Ctrl H2O N/A | 0.00 |0.000
FO4 | SYBEE | ALPase | Neg Ctrl H2O N/A | 0.00 |0.000
FO3 | SYBE | ALPase | Neg Ctrl H2O N/A | 0.00 |0.000
FOo | SYBE | ALPase | Neg Cirl H2O N/A | 0.00 |0.000
FO7 | SYBE |ALPase | Unkn |PMC 1590|33.50( 33.50 [0.000
FO3 | SYBE |ALPase | Unkn |PMC 1590|33.05| 33.05 [0.000
FO9 | SYBE |ALPase | Unkn |PMC 1090|3357 33.57 (0,000
Fl0 | SYBE |ALPase | Unkn |PMC 1090|33.30( 33.30 |0.000
F1l1 [SYBR|ALPase| Unkn | PMC 390 |34.90| 34.90 |0.000
F12 [SYBR|ALPase| Unkn | PMC 390 |34.03| 34.03 |0.000
Gene Expression
Target Names
Nanwe Full |Reference Auto Efficiency
Name Efficiency
ATl Pase | AL Pase False Yes 100.0%
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