Appendix A:

Media:

Luria Broth (LB) (Sambrook et al, 1989) (Biolab):
Tryptone Extract 1g
Yeast 05¢
NacCl 05¢g
dH;0 100 mi

Tryptone soy broth (TSB) (Biolab):
Trytone Soy Broth media 39
dH.0 100 ml

Difco Middlebrook 7H9 (Broth):

7H9 powder 0.5222 g
Glycerol 0.555 ml
dH;0 100 ml
*Supplements (For 20ml M. smegmatis mc*155 cultures):
25% Tween 80 40 pl

25% Glucose Stock 1.6 ml
25% NacCl 680 ul

Difco Middlebrook 7H10 (Agar):

7H10 powder 0.5222 g
Glycerol 0.555 ml
dH;0 100 ml
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SOB media (Sambrooket al. 1989)

Bacto tryptone 0g2
Shake till dissolved
Bacto yeast 59
NacCl 0.5¢g
250mM KClI 10m

250mM KCI [ 0.93g to 50ml dH20, adjust pH to 7 wi&N NaOH(0.2ul) and adjust

volume to 1 litre and autoclave for 20 minutes.]

Before use add 5ml of 2MMgCI2 [3.8g MgCI2 + 18ml2iB}, adjust to 20m| dH20

and autoclave for 20 minutes]

Buffers:

PIPES Buffer (200mmol)

CaCl2.2H20 20.2g

Glycerol 150 ml

dH20 (made up to 1000ml)

Filter sterilise the buffer and store at 4°C.

TAE Buffer (50%) (Sambrook et al, 1989)

Tris Base 242 g

Glacial acetic acid 57.1ml

*0.5M Na, EDTA (pH8.0) 100 mi

dH,0 (made up to 1000 ml)

*0.5M Na; EDTA (pH.8.0) :

Na, EDTA 186.1g

dH0 800 ml

NaOH (Use to adjust pH to 8.0)



Solution I:

50mM glucose

25mM Tris. Cl (pH =8)

10mM EDTA (pH=8)

Autoclave for 15 minutes and store at 4 °C

Solution Il (freshly prepared):

0.2N NaOH
1% SDS

Solution Il (3M potassium and 5M acetate):

*5M potassium Acetate (Autoclaved)
Glacial Acetic acid
sdHO

Store at 4°C.

*3M Potassium Acetate
Sodium Acetate

pH with glacial acetic acid
dH20

Autoclave to sterilise

60 ml
11.5 ml
28.5 ml

49.075¢g
7.0
(make up to 100ml)
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Appendix B:

16s rDNA sequence of the soil isolate and the Pseudonadaceae sequence :
GACGCTGGCGGCAGGCCTTAACACATGCAAGTCTAGCGGATGACGGGAGATC
TCCTTGATTCAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAI GG
GGGACAACGTTTCGAAAGGAACGCTAATACCGCATACGTCCTACGGGAGAAGC
AGGGGACCTTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCTANTG
GTGAGGTAATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATATC
AGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGG
AATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAABAG
GTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCAGTAAGCTAARCCT
TGCTGTTTTGACGTTACCGACAGAATAAGCACCGGCTAACTCTGTGCCAGAGCC
GCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCEGGC
GTAGGTGGTTCGTTAAGTTGGATGTGAAAGCCCCGGGCTCAACCTGGGAAGSCA
TCCAAAACTGGCGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGAGC
GGTGAAATGCGTAGATATAAGGAAGGAACACCAGTGGCGAAGGCGACCACAGG
ACTGATACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGARCC
CTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGAATCCTTGAGATTT
AGTGGCGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGCCGCAARTA
AAACTCAATGAATTGACTGGGTCCGCACAACGGTGAGCATGGGTTAATTC@ACCA
CCCGAAAATCG
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Table 10: Scores obtained from the BLASTn search &ém the NCBI database using the

16s rDNA sequence of th®seudomonas isolate

Bacteria from Genbank Bit score E value
database

Pseudomonas putida GB-1f 1616 0.0
Pseudomonas putida F1* 1616 0.0
Pseudomonas entomophila 1616 0.0
L48***

Pseudomonas putida 1611 0.0
KT2440*

Pseudomonas fluorescens 1539 0.0
PfO-1**

Pseudomonas fluorescens Pf- 1413 0.0
5****

Pseudomonas aeruginosa 1411 0.0
PAQL1***

Bit scores and E values of the comparison betwieerl6s rDNA sequence of the soil isolate and the
Pseudomonadaceae sequence database on NCBI. Tier get used for the amplification of 16S
rDNA were as follows U1392R (5'-ACG GGCGGT GTG TR{g-(Lane et al1991; Ferriset al,0
1996; McGarveyet al, 2004) and Bac27F(5'-AGA GTT TGA TCM TGG CTC AG{3fagakiet al,
2003; McGarveyet al, 2004). The stars indicate strains that are aastito bioremediation (*),

biodegradation (**), pathogenic traits (***) afdosurfactants (****).



Table 11: Solvents used for the extraction of diffent antibiotics (Tingyue. 2000)

Antibiotic Medium Solvent pH
Actinomycin Cake 1MeOH+2 methylene2.5
chloride
Adrianimycin Cake Acetone Acidic
Bacitracin Broth n-Butanol 7
Chloraphenicol Broth Ethyl acetate N-alkaline
Clavulanic acid Broth n-Butanol 2
Cycloheximid Broth Methylene chloride 3.5-5.5
Erthromycin Broth Amylacetate Alkaline
Fusidic acid Broth Methylisobutylketone 6.8
Griseofulvin Cake Butylacetae, mhylené&leutral
chloride
Macrolides Broth Methylisobutylketone Alkaline
ethyl acetate
Nisin Broth CHCI3+ sec-Oct.alc 4.5
Nisin Mash CHCI3 2
Oxytetracycline Broth 1 Butanol
Penicillin G Broth Butylacetate, 2
amylacetate
Salinomycin Cake Butyl acetate 9.0
Tetracycline Broth 1-Butanol
Tyllosin Broth Butylacetate,
amylacetate
Viginiamycin Broth Methylisobutylketone  Acidic
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Bglll (8775)
HindIII (8758)
Pst(8750)
Smal (7971)
Pstl(7964) BamHI(57)
HindII (7948) BamH1(69)
Bglll (7931)\! , ‘ M@@
Cld(7922) seqrev
EcaRI(7915) HindIII (782)
seq for Lux A
Psti(7154) ~__
Transposase Lux B
HindII (6635) pRiiSja
Byl (6315) ——  BamHI(2496)
inv erted repeat revj
Smal (5667)
inv erted repeat for /
Streptomym ; Kan for
BamHI(4955)  Pst(3631)
Ps(s54) Neomycin

Kan rev

Smal (4417)

Bleomycin

Figure 33: Restriction enzyme sites on plasmid pRl63a The restriction site map was
created using Vector NTI version 11 (InvitrogenheTrespective primer sites are shown in
green and the selectable marker region for kanamigcshown in red. One cutter restriction

enzyme sites are depicted in blue i.e EcoRl
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The following tables (Table 12-14) contain informabn obtained using New

England Biolabs incorporated, virtual digest program, Nebcutter.

Table 12: Predictive sizes of double restriction djest of Pst I-Bglll using

Nebcutter:

Fragment Ends

Balll-Pstl
Pstl-Bglll
Pstl-Pstl
Bglll-Pstl
Pstl-Pstl
Pstl-Bglll
Bglll-Pstl
Pstl-Bglll

INOO OB W DN

Coordinates|Length (bp)

8775-3630
4554-6314
3631-4553
6315-7153
7964-8749
7154-7930
7931-7963
8750-8774

3784
1761
923
839
786
77
33
25

Table 13: Predictive sizes of fragments form a resttion digest of Pst | using

Nebcutter:

Fragment Ends CoordinatesLength (bp)

OB~ WIN|PF

Pstl-Pst
Pstl-Pst
Pstl-Pst
Pstl-Pst
Pstl-Pst

8750-3630, 3809
4554-7153, 2600
3631-4553 923
7154-7963 810
7964-8749 786

Table 14: Predictive sizes of fragments from a resttion digest with Bglll using

Nebcutter

Fragment

1

Ends Coordinates

Bglll-
Bglll
Bglll-
Bglll
Bglll-
Bglll

Length
(bp)

8775-6314| 6468

6315-7930, 1616

7931-8774 844



Appendix C:

Table 15: Colony forming units of bacterial cultures incubated for a specific period
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Pseudom | Pseudomon

Bacillus Bacillus Staphylococ onas as putida
Strain DLS aureus Cus aureus Salmonella | putida 317 | dss2
Average cfu/ml 2.53E+09 | 1.08E+08 2.80E+12 4.20E+09 2.03E+09 1.72E+10
STD error of | 11015141
mean 09 101823377 | 1.13E+12 1907878403 | 351188458 | 28616079396
Required
dilution 1.00E+06 | 1.00E+06 1.00E+06 1.00E+06 1.00E+06 1.00E+06
Times to be
diluted 3 2 6 3 3 4
Hours
propagated 20 20 1.95E+01 195 23 23

M.

Strain Our isolate Nocardia M.fortuitum | smegmatis | Ecoli 29 Ecoli 32
Average
cfu/ml 5.47E+09 3.70E+09 9.77E+10 9.13E+08 3.30E+09 2.33E+09
STD Error of
mean 2203028219 | 2066397832 | 1.22E+16 272472629 | 700000000 | 4196682420
Required
dilution 1.00E+06 1.00E+06 1.00E+06 1.00E+06 1.00E+06 1.00E+06
Times to be
diluted 3 3 4.00E+00 2 3 3
Hours
propagated 22 22 20 20 20.5 20.5

Poisson Equation used for the calculation of reveion frequencies:

Frequency = h/N , h=In[ no. of revertants + sangite], N= cfu/ml =~ 0.1
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1.00E+17
1.00E+16 Qvernight cultures cfu/ml counts
1.00E+15
1.00E+14
1.00E+13 -
1.00E+12 -
1.00E+11 -
1.00E+10 -
1.00E+09 -
1.00E+08 -
1.00E+07
1.00E+06 -
1.00E+05
1.00E+04 -
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1.00E+01 -
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Figure 34: Graph depicting the average cfu/ml withstandard error of mean values of overnight
cultures of the respective environmental strains.

The standard deviation figures ff. fortuitumandE. coli were not of acceptable
values, however, they were only used for a crudienaton of colony forming units
of the cultures therefore there was no need formthéo be repeated.
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7783
7832
mL CHROVAT | D=77334 ) T
mL CHROWAT | D=77335 (4) CTGGAAA-

CGGGAAAGGTTCCGT TCAGGACGCTACTTGTGTATAAGAGTC
pRL1063a-Tn5 (7783)
CTGGAAAACGGGAAAGGT TCCGT TCAGGACGCTACTTGTGTATAAGAGTC
Consensus (7783) CTGGAAA
CGGGAAAGGT TCCGT TCAGGACGCTACTTGTGTATAAGAGTC
7833
7882
nl CHROVAT | D=77334 @ I
TTACTTTTTAGCTTGCCTKCTGGAACTACA
nl CHROVAT_| D=77335 (53) ASGCTCCAAGTAGCGAACCG --------
AGCAGGACTGGGCGGCGGECCA
pRL1063a-Tn5 (7833)
AGGTGAGTTATGTTGTTGCTTTACTTTTTAGCTTGCTTGCTGGAACTACA
Consensus (7833) A G T G CC
TTACTTTTTAGCTTGCCTGCTGGAACTACA
7883
7932
nl CHROVAT | D=77334 (31)
TTAGGTATTTGCEGGTATTGCTATTGTTYCAYGAATTCATCGATATCTAGA
nl CHROVAT_| D=77335 (94) -- AAGYGGICGGAC
AGT GCTCCGAGAACGGGT GCGCATAGAAAT- TGCA
pRL1063a-Tn5 (7883)
TTAGGTATTTGGEGGTATTGCTATTGT TACAGGAATTCATCGATATCTAGA
Consensus (7883)
TTAGGTATTTGGGGTATTGCTATTGT TACAGGAATTCATCGATATCTAGA
7933
7982
nl CHROVAT | D=77334 (81)
TCTCGAGCTCGCGAAAGCTTGCATGCCT GCAGGT CCCCGGCGATCGGTCT
nl CHROVAT_| D=77335 (140) TC-- AACGCATATAGCGCTAGCA- - - - -
GCACCCCATAGTG - - - - - ACT
pRL1063a- Tn5 (7933)
TCTCGAGCTCGCGAAAGCTTGCATGCCT GCAGGT CCCCEEG- ATCG- TCT
Consensus (7933) TCTCGAGCTCGCGAAAGCTTGCATGCCTGCAGGTCCCCGGEG
ATCG TCT
7983 8021
nml CHROVAT | D=77334 (131) TGCCTTGCTCGICSGIGATGWAC- - TTCACCAGCT- - - -
ml CHROMVAT | D=77335  (177) GGCGATGCT- GTCGGA- ATGGACGATTCTAGATCTCGAG
pRL1063a-Tn5 (7981) TGCCTTGCTCGTCGGTGATGTAC- - TT- - ACAGCTCGAA
Consensus (7983) TGCCTTGCTCGICGGTGATG AC TTC ACAGCTCGA

Figure 35: Sequence alignment of sequences attaindéde®m E. coli DH5a M1 clone.
Sequences attained from Ingaba biotech after sequgeaf clone M1 via the Sanger method.
Sequence alignment was done using Vectro NTI wverdi@ (trial version). Sequences

corresponded to each other from position 7783 8180
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Figure 36: ESI-MS spectra of fractionated crude extact sample diluted Fraction 5 for sample A.
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62
GG_Biopep_080318 12 10 (0.112) Cn (Cen,4, 50.00, Ar); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (10:12) TOF MS ES+
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Figure 37: ESI-MS spectra of fractionated crude extaict sample diluted Fraction 6 for sample A.



109

4
GG_Biopep_080318_13 9 (0.101) Cn (Cen,4, 50.00, Ar); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (9:12-2:3) TOF MS ES+
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Figure 38: ESI-MS spectra of fractionated crude extict sample Fraction 4 for sample A.
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GG_Biopep_080318_14 10 (0.112) Cn (Cen,4, 50.00, Ar); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (8:11) TOF MS ES+
- 409.1 x4 " 1.45e4
100
4251,
S
387.2
301.1
289.2
4261 |458.3 663.5
637.3
| 3172 4523
167.0 3383 516.3
2423
1 256.3 383.2 473.3 205 f64-5(685.4
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Figure 39: ESI-MS spectra of fractionated crude extact sample Fraction 5 for sample A.
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GG_Biopep_080318_15 10 (0.112) Cn (Cen,4, 50.00, Ar); Sm (SG, 2x3.00); Sb (1,40.00 ); Cm (10:12) TOF MS ES+
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Figure 40: ESI-MS spectra of sample blank for fradibnated crude extract samples.
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