
I— I

H OT  ETH ANOL

A 20°» suspension of cholesterol in ethanol was made and heated gently over 

a f 1ame.

DMSO

______

:

A I"* solution ol DMSO was prepared in sterile water to which 0. 1"0 cho­

lesterol was added.

S O L U B IL IZ IN G  C HO LES TER OL  BY S O N IC A T IO N

>

An aqueous suspensicr ot cholesterol was p>-spared and homogenized by 

sonication for approximately 1 minute.

-----

DISPERSAL OF R - S IT O S T E R O L  AND S TI GM AS T ER OL

Aqueous solutions of 0.1°, of eu<;li of these phytosterols were homogenized 

by sonicat ion for approx'mately 1 minute.

37



2 . 2 . ‘1.2 PREPAR ATI ON OF SODIUM BENZ OATE AND  

H Y D R O X Y B E N Z O A T E

Both ot these were prepared as 10°,, stocks in sterile water. They were both 

autor. laved before use.

2 . 2 . 4 . 3  SODIUM T A U R O C H O L A T E

This was soluble in water. A !0“o stock was prepared with sterile water 

mid was autoclaved before uso. The final concentration of sodium 

taurocholate used in this work was 0.02°u.

2 . 2 . 5  L IQ U ID  C UL TUR ES

All glass flasks used for liquid cultures .r nocardioform bacteria were 

filled with distilled water and autuclaved prior to use, in order to re­

move any detergent remaining from the washing procedure. Liquid cultures 

wore sot up for testing the suitability of each of the carbon sources 

mentioned in 2.1.8, These cultures consisted of 5m1 of m nimal media A



without agar and glucose. Tho desired concentratIon of the appropriate 

carbon source w.is added to tho cultures together witli a loopful of tho 

organism of interest. K l f a m p i H n  was addod to a final concentration of 

20yg/inl in order to olimlnato contaminant growth. Those cultures were 

incubated at 2t>°C on a shaker until growth was observed.

2 . 2 . 6  PRE PAR ATI ON OF M N !M ‘ " 'A  PLATES

Minimal media was prepared as described in 2.1.2.2 with the exclusion of 

glucose. The desired concentration of the appropriate carbon source was 

added to a sterile glass test tube Into which freshly autoclaved minimal 

media was poured. The contents of tho tube were mixed and transferred into 

a sterile plastic petti dish. Plates were allowed to harden and wore dried 

overnight nt !/°C. rach petri dish contained approximately 22ml of mjdia.

2 . 2 . 7  ISO LA TIO N  OF PHAGE TO RE USED FOR T Y P I N G

A quantity of soil was collected from tl.e Johannesburg area. From this, 

lg was added to 20ml of T2 and was incubated at 2t°C  on a shaker for 6
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hours. A f t o r this t ime the soil was centrifuged (it 15 000 rpm for 15 

minutes. The supernatant was removed and filter sterilized.

The organism 14Kri7 was incubated overnight in 5m 1 of T2 at 26°C. When this 

had grown up, 1ml ol the overnight culture was spun down In an oppendorf 

tube and resuspended In 1ml of T2.

The following were added to sterile glass tubes:

+ Tube - Tube

lml T2

20ul 14897

lml soil supernatant

2iii I T 2 . 

2Cp1 148K7

To each tubt 2m 1 ol top agar was added, the contents mixed and then poured 

m t o  TYMC plates (2 1.^.7). After growth at 2o°C, the plates wore checked 

to determine the number of plaqi.is. Kach piique was removed from the TYMC 

plate with j  st i » If flat edged toothpick and placed in 1 OOp 1 of T2, 

vortexod briefly then shaken it 2»°C for 1 hour in order to release the 

pha>:<‘ Aft-r -.huKing, the eppendorf tubes wi re centrifuged for 1 minute 

snd thi supernatant trair.ferred to a new storilo oppendorf tube.

A lawn of cells of each o. • organisms, 14H87, 4277, 12674 and 446 were 

grown up on TYMC places. They were prepared as follows; 

lml of T2 + 20y1 organL.m + 2ml lop agar poured onto TYMC plates and 

incubated at ?6°C,

Once the lawn had grown up, each of the plaques prepared above were 

spotted onto the top agar In lOyl aliquots. The plates wore incubated at 

2b°C and observed for clearing in the lawn.
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In order to determine the divalent Ion requirement of each of the re­

sulting phages, an aliquot, of each was spotted onto a lawn of 1488 7, 

prepared as above, on TYA, TYM C , TYC and TYM plates (2.1.2.3 -2.1.2.8).

The title of .1 phage specific, for 14887, namely K3 (See Results Table 10) 

was increased. The K3 phage was removed from the TYC plate with a sterile 

fl.it edged toothpick and placed into 0.5ml TYC. This was vortexed briefly 

and shak it 2fc°C for 1 hour to release the phage from the agar. The phage 

was centrifuged for 1 minute and tin1 lysate placed in 2ml TYC together 

with 2)ul of 14887 in a glass tube. Top agar was added and the contents 

o! the tube poured is a top layer onto a TYC plate. After 1 days growth 

it 2b°C the top igar was allowed to melt at 42°C, collected, centrifuged 

at 12 000 rpm for 10 minutes and the phage lysate recovered. The procedure

u.is repeated and the resulting ph.ige lysate filter sterilized and kept 

at 4“:: for the identification of 14887.

Controls witlout phage lysates were also prepared.
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2 . 2 . 8  MUTAG ENE SIS

2 . 2 . 8 .  I MUTAG ENE SIS  USING NTG AND EMS AS MUTAGENS

The rif.impicin derivative, oi 14SK7 (14887-1) was grown up lu 5ml of T2 

until it readied log phase, which was determined by observation only. The 

mutagens NTG and EMS and tin* respective buffers worn made up as described 

in 2.1.4.5 and 2.1.“.

A 1ml aliquot ol the culture was centrifuged for a few seconds. The cells 

were wished in the respective buffers, namely lml of the Tris HC1 pH 8 

buffer for cells to lie mutagen iisnd with NTG and lml of tho Tris 1IC1 pH 7 

buffer lor tho cells to bo mutagunizod W i’h EMS.

The washed tells were <.*»'trIfugod again. if NTG was used as a mutagen, 

the pel leied cells were resuspended in 0.9ml buffer + 0.1ml NTG, hence a 

final concentration of 1 0 0 iig/ml.

If EMS w;s used as a mutigon, the pelleted cells were restr.pended in lml 

of 1". EMS for 2“„ EMS). The tesusponded cells were placed ..t .')7°C for 2 

hours, •»< 1 1• which t In- colls wer* centrifuged briefly for 10 seconds, 

washed with sterile water and recenti ifuged. The supernatant was dis­

carded and the pellet resuspendod in lOOyl of T 2 . A volume of 5ml of T2 

was added to a sterile flask treated as described in 2 .2 .5 , to which tho 

10 0 1 of T2 was added. Kifamptcin to a final concentration of 20jig/ml was 

also added to the flask to prevent contaminant growth. The cultures wore 

allowed to "outgrow" at 2b°C with agitation. Once tho culture was turbid 

an a 1 iquot was sonicated for 5 seconds to reduce clumping. This sonicated

I
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culture was diluted in T2 to 10 ami lOQjil of this dilution was plated 

mito TYA plates. The plates wei" incubated at 2t'°C.

P A T C H I N G

When single colonies ! id grown up on the TYA plates, those were "patched" 

onto a series of plates using sterile flat edged toothpicks. A total of

1 1 .! c ilonies per p 1 . i t w e r e  patched. The plates used to assay for mutants 

were, in order ol patching:

1) A minimal media place with no idditloria carbon source, In order to 

detect iig.ii 'Ve'nmtants ;

i A minimal media plate with the addition of the appropriate carbon 

souri.it to di'te t muiants unable to utilize the carbon source;

i A minimal modi i plate with glu w.e to detect luxotroph production which 

was a mrans of assaying the mutagenesis 

4) A TYA plate as a control.

SPOT TESTS OR RLPLICA P LA T IN G

I . -s ible mut nits w h i c h  e x h i b i t e d  poor growth on the plates described in

2.2.8.1.1 were streaked to single colonies on TYA. A single colony re­

presenting the candidate mutant was mixed in a drop of sterile water in 

the female part of a replicator and was spotted onio the appropriate 

p lates.

A TYA, minimal media + glucose and a minimal media with no additional 

carbon source were always included in each spot test.
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Plates wore incubated it .’6 °C and observed for spots with little or no 

growt li

2 . 2 8 . 2  U L T R A V I O L E T  L IG H T  MUTAGENESIS

An overnight culture of 1*887*1 prepared is in 2.2.8. 1 was sonicated for

seconds to redm e clumping, This sonicated culture was diluted in

storiln H a0 to 10 . Drops oi liOyl of the 10 dilution ware placed in

i sterile p  tri dish and exposed ultraviolet li,;lit for 10 minutes, after

whii.h 1 i u 1 ol e.n.h drop u is pl.it *• I onto TYA and rilampicln (lSpg/ml)

-k
: liites. A control TYA Kifampii in plate of lOOul of the unexposcd 10 was 

set up.

The plates w r e  p i n e d  in i 1 ight tight container and incubated at 2o°C. 

Wien single colonies grew up they were patched as described previously 

and ai y . andldate mutants were che«.ked via the •• pot test described above.

2 . 2 . 8 . 3  MUTAGFNESIS USING A C R I D I N E  ORANGE AS A MUTAGEN

A lock solution oi acridlne orange was prepared as described in 2.1.9,3. 

\  iquld culture of ’>ml of T2 containing >iil of a stationary phase culture
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of 14887-1 was set up Lo which net id ine orange was added. Several dif­

ferent concentrations of tcridine orange were used namely 1 , 2, 3, 5, 10 

.'i1 20yg/ml. A control culture containing no mutagen was also included. 

The cultures were incubated at 2o°C with agitation.

2 . 2 . 8 4  MUTAGENESIS USING E T H ID IU M  BROMIDE AS A MUTAGEN

liquid .ulture was set up as iri 2 .2 .8 .3 except ethidium bromide was

• iiido-i using a stock solution described in 2. 1.9.4. The concentrations of 

ethidium bron de used were 10, 20 m d  30yg/ml. A control cnlturo without 

ethidium bromide was included. The cultures were incubated at 26°C wi h 

shaking.

2 . 2 . 8 . 5  THE E NR IC HM EN T  PROCEDURE FOR O B T A I N I N G  M U T A N T S

This procedure was based on that used for obtaining auxotrophs in 

E s c h e r ic h is  c o l i  which is known as the penicillin selection or auxotroph 

enrichment procedure. A modification of this procedure was used to select 

for auxotrophs and sodium taurocholate mutants.



O B T A I N I N G  AU XO TR OP HS  BY E N R IC H M EN T

A culture of 14S.S7-1 urown up in T2 was mutagenized using NTG as describes 

( 2 . 2 . 8 . 1 )

The culture, after mutagenesis was outgrow: in T 2 . In order to ol Cain 

auxotrophs, 1ml of the culture was washed twice with sterile d ' s d l l e d  

water and 0.1ml of this added to 5ml of minimal media containing glucose 

and rifampicin to a final concentration of 2 0 |ig/mi. Kifampicin was addtd 

to prevent contaminant growth. This culture was allowed to grow at 25°C 

with igitation for 24 hours. Ampicillin to a final concentration of

o ug n.l was added to the culture which was incubated at the same temper­

ature for a further 24 hours. An aliquot of (he culture was centrifuged, 

wast-ed with sterile water, diluted in water and lOOpl of the appropriate 

dilution plated on TYA plates. The single colonies which grew up were 

patched onto TYA and minimal media + glucose plates. This was the 

.•j. valent of one round of enrichment which was carried out in order to 

iti-imine the number of auxotrophs generated by this procedure compared 

to the numbers generated by the NTG mutagenesis alone described in 

2.2.8.1.

NTG mutagenesis was carried out simultaneously with the enrichment pro­

cedure so that a valid comparison could be. made.

SELECTING SODIUM T A U R O C H O L A T E  M U T A N T S  BY E NR IC HM '  --

A culture of 14887-1 grown up in T2 was mutagenized as described in 

2.2.8.5.1. The culture was outgrown and linl of it was washed twice in 

sterile distilled H 20. A liquid culture of 5ml of minimal media without
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glucose but with the addition cf tho optimal concentration of sodium 

taurocholate was sot up to which 10 0 p 1 of tho washed culture ..is added. 

Ritampiein to a final concentration of (2t-u«/m 1) >.as also added for the 

same reason as in 2.2.8 .5. The culture was incubated at 2fe°C on a shaker 

overnight. The following day, the culture was centrifuged and the pellet 

washed with sterile water. The cells were added to a liquid culture of 

minimal media containing glucose and rifampir.in to a final concentration 

of 12‘.>ug/!:il). T ..nit ;• was incubated it 26°'’ and once it was turbid, 

the procedure i is repeated twice mo.e. After tilt* third round of enrichment 

the culture was wished, resuspended, diluted to single colonies, and 

plated i :.to TYA plates. Th* resulting single colonies were patched onto 

the series of plates described previously.

2 . 2 . 9  E X T R A C T I O N  OF DNA

2 . 2 . 9 .  I BULK E.coli  PLASMID P REP ARATI ON (Clewell  and Helinski ,  

1969)

A Sml lab + Amp preculture of E . c o l i XMM294 was grown overnight at. 37°C 

and used to inoculate a sterile flask of 250ml LB + ampicillin to a fina1 

concentration of (50yg/ml). The flask was incubated in a 37°C waterbath 

with agitation. When the culture had grown up the cells were pelleted at
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oOOOrpm for 10 minutes. Tin; supei liataut was poured off an'1 the pellet 

•■esi.spended at.d washed in 10m’ of cold TK. The cells were pelleted again 

by centrifuging it 6000rpm for 10 minutes. They were resuspendod in 2ml 

cold ucroso, 50mM Tris HC1 p H H . 0 . A lysozyme soli.' ion was made up

by dissolving lvsoz>me (lOing/ml) in lOmM Tris Hcl pllS.O. of which 0.25 

n.l w.s idled to the cells. This w.is swirled gently on ice for 15 minutes 

after which 0.25ml of 0.5M F.UTA pH8.0was added. The material was swirloc1 

gently for a further 5 minutes on ice. To promote lysis, 2.5ml of cold 

detergent solution (2 . 1.4.5) u.i.-. idded and the material swirled gently 

n n  i) lor U ’ minutes urti 1 parti.tl clearing occurred, at which stage the 

material was ••vpec.t->d to be highly viscous. A 45 minute centrifugation 

pari >rated it in OOOrpm. The supernatant was decanted off, the volume 

measured m d  C.95g of ('sCZ1 per ml of supernatant added. A short clearing 

-.pit w is done at 10 OOOrpm for 10 minutes to clear lipid after the CsCl 

addition. The cleared lysate was recovered and 0.1ml of ethidium bromide

1 fjmg.'m 1 ) per ml was idded. The refractive index was measured and adjusted 

to 1.392.

iterial was loaded into Quickseal ultracentrifuge tubes, balanced 

in pairs and sealed. The tubes were centrifuged for approximately 16 hours 

it «0 OOOrpm in a VTi 65.2 vertical rotor. The plasmid band was extracted 

f : om the Lube. This was reloaded with cesium chloride (lg/ml) and a second 

centrifugation w is performed in order to remove residual chron. soma 1 DNA. 

The plasmid band was extracted and decolourized by the addition of ap­

proximately the same volume of TK saturated butanol. This was mixed and 

centrifuged for 2-3 minutes. The top layer containing the ethidium bromide 

was removed The procedure was repeated until all the colour had ueen 

removed. The DNA was dialyzed against TK for approximately 4 hours and
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than transferred to oppendorI Lubes. The concentration of the DN'A was 

determined by spectrophotometric readings at 260n i.

2 2 . 9 . 2  DULK NOC AR DI OF OR M CHROMOSOMAL DNA PRE PARTION

The wo-.ardiofora organism 01, a derivative of 12674, was grown up in TY 

1°.. gly.ine it _b°C on a shaker. In order to ensure the. culture was not 

nated, i >ful the ilture was pi ited on a TYA plate and in­

cubated at 26°C.

C e l l s  were harvested bv centrifugflt'on at 6 OOOrpin for 15 minutes. The 

supernatant '* is poured off and the pellet resiispended in 10ml Tris I1C1 

with 10*, sucrose. A lysozyme solution of 50 - 100 mg lysozyme in 5ml Tris 

MCI + 10% sucrose was added and the suspension incubated at 37°C for 2 

nours in order to weaken ce'l walls. The cells were centrifuged for 15 

minutes at 12 000 rpm in i lcvw speed rotor. The supernatant was poured 

off and the pellet resiispended in fiml TK containing approximately 1-2 mg 

proteinase K to which 0.8ml TK + 10",, SUS was added. The material was in* 

f.ubated .it !7°C for 2 hours. It was then tiansferred to 50 Ti tubes and 

<.ontrifiige.il at 35 OOOrpm for 30 minutes to pellet the cell debris. The 

DNA solution was decanted off and the volume measured. An equal weight 

of C sC1 was added and dissolved. The DNA solution was centrifuged at 18 

OOOrpm for 15 minutes and was decanted off from under the scum which 

formed during centrifugation. The refractive index was measured and ad­

justed to 1.395 prior to addition of ethldium bromide. Approximately 0.6ml



of a lOmg/ml stock solution of ethidium bromide was added and tlie 

refractive index remeasured and adjusted to l.390. The material was loaded 

into Quickseal ultracentrifuge tubes, balanced in pairs and sealed. The 

tubes were centrifuged at 40 OOOrpm for approximately 12 hours. The 

•.hromosotal DNA band was removed and a ,-iocond CsCl run was not necessary. 

The DNA was de colon ’•fed with TE saturated bu'.anol as d> scribed in 2.2.9. 1 

aiul dialyzed against TF.. The concentration of DNA was measured using a 

spectrophotometer.

2 . 2 . 9 . 3  C A L C U L A T IN G  T HE DNA C O N C E N T R A T I O N

A Spectronic 601 spectrophotometer (Milton Roy Company) was used to obtain 

absorbance readings for the calculation of DNA concentration. A dilution 

of the dialyzed DNA was made in T E , usually a 1/100 dilution. All 

absorbance readings wore taken at 260nm using quartz cuvettes and a TE 

blank.

Tl.o concentration of the DNA in Ug/ml was calculated as follows:

A260 x dilution factor x 50
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2 . 2 . 9 . 4  PI aSMID  DNA ISO LA T IO N  OF E.colj  (Maniat is e t . a l  1982)

The bacterial cells were grown overnight in 5m 1 of I. B at 37 C with 

aeration o) which 1ml was harvested. The pellet was resuspended in 1 0 0 u 1 

of solution 1 (2.1.4.9.1) and allowed to stand at room temperature for 5 

minutes To this 200(11 of solution 2 (2.1.4.9.2) was added and mixed 

gently. The material was placed on ice for 5 minutes after which 130y 1 

precooled solution ) (1. 1.4.9.3) was ad-' m d  mixed gently. The material 

uas placed n ice for a further 5 minutes, centrifuged for 1 minute and 

the supernatant removed to a sterile eppendorf tube. One volu of 

isopinpflno1 was added to the supernatant which was allowed to stand at

• >m temperature tot > minutes. DNA was precipitated by centrifuging fo 

minutes. The pellet was wished with cold 95",, ethanol m d  centrifuged a 

,e aid time for > minutes. The pellet was dried at o0°C tor 15-20 minutes 

m d  roMispi nded in 12ul boiled TK buffer with r ibonuclease to a final

oi, entr.it ion ! 1 Img ml). It the plasmid was to be enzymatically digested 

then the dried to ilet was resuspended in 1 r>v 1 of medium buffer and 

rib.min.lease (final concentration of lmg/ml) and the appropriate concen­

tration of the restriction endonuclease Bgl II.


























