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TABLE 1r>: COMPARISON BE'IVEEN NT'Ci MUTAGENESIS OK AN

EXPONENTIALLY GROWING 01 1.11 kl- AND A STATIONARY 

PHASE CULTURE OK 14887-1

GROWTH PHASE OK PERCENTAGE AUXOTROPHS

CULTURE

Exponentia1ly 1.58%

growing culture

Stationary phase 0.32%

culture

The mutageni/ed exponentIn 1 ly grow1 ng cultures yielded more auxotrophs 

than the stationary phase cultures. Tho former cultures yielded more 

colonies on TYA plates after mutagenesis. Exponentially growing cultures 

of 14887-1 were therefore preferably used in subsequent mutageneses.
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2.G .2  ETH Y L  METHANE 3UL PHONATE (EMS)

Tlio i.oncenti it Ion ol EMS and the time of exposure to this mutagen was 

varied in .111 ittempt to obtain optimum numbers of mutants. The efficiency 

of mutagenesis was assayed by the production of auxotrophs.



TAbLE lb: EFFECT OK VARY.'SO CONCENTRATION OF F'lfi AM)

EXPOSURE TIME ON EXPONENTIALLY GROWING ri'LTURES 

OF 1488 7 - 1

CONC. OF 

EMS

EXPOSURE

TIME

HOUR!?

it COLONIES 

PATCHED

# OF

AUXOTROPHS

PERCENT

5* 

fa O 2 642 0 0

1% 2 566 0 0

1% 1 508 5 0.98%

1% 3 112 0 0

V -  Number Exposure of an exponentially growing culture of 14887 to 1°, 

KMS for 1 hour give the best frequency of auxotrophs .

3 . 6 . 3  U L T R A V IO L E T  L IG HT ( U . V . )

One very successful round of mutagenesis using U.V light a a mutagen, 

yielded 0.50% auxotrophs. This mutagenesis, however was never success­

fully repeated and the reason for this fai’ure was unexplained. It ap-
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pe n i'll tlmt tho U.V *-as causing killing resulting In very few, if any 

len «-s growing up on the plates. This moans of mui agenesis was not 

pursued any further.

3 . 6 . 4  Av 4E ORANGE AND E T H I D I U M  BROMIDE

Viii ag<>nesos using .nridine orange and ethldium bromide as mutagens were 

’ m i - e s s ful. The effect >f various concentrations of tho mutagens on

• ! • ■ growth of 14887 wore re;or<led. Acridino orange caused severe killing

ii a concent ration of lu^/ml. Growth was not o!>;- . ved above a concon - 

’.ratioti of 30yg/ml of ethidium bromide.

3.7 THE ENRICHMENT PROCEDURE

- alternative procedure of obtaining sodium taurocholato mutants, de- 

ribed in 2.2.8,5 yielded 5 auxotrophs (1,59%) and 10 possible sodium 

t iiirocholata mutants (2.56°,.). These 19 mutants had a substantially re* 

>lucerI ability to utilize sodium taurocholato and tho other st-itols as sole 

arbon sources, os compared to tho growth of the wild type. Soo 3.8.2



An experiment was carried out in order to compare the enrichment procedure 

to NTG mutagenesis alone. The fo.lowing rosults were obtait.od.
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TABLE 17: COMPARISON OK NTG NUTAGF.NESIS + ENRICHMENT WITH 

NTG MUTAGENESIS ALONE

TYPE OF MUTAGENESIS PERCENTAGE AUXOTROP.IS

# PATCHED # AUXt•ROPH PERCENT

NTG mutagenesis 112 1 0.89%

NTG c;utagenosis +

1 round enrichment

314 5 1.59%

The i-iiri .hm«nt pi jceduro is <1 superior method of obtaining auxotrophs when 

compared to NTG ''utagenosis alone.

3 .8  M U T A N TS  O D T A I N F D

A total of 9938 colonies were patch-cl after mutagenesis, including these 

obtained by the enrichment procedure. Of this total o> were mutants with 

r iduced or no ability to utilze the carbon sources. KD1 was the only 

mutant -hat was totally unable to utilize any of the carbon sources tested
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with tin' exception of glucose. (See Table- 19). This is referred to as a 

c.Ip .in mutant.

3 .8 . 1  AUXOTROPHS

I the o mut.ints, '>8 were auxotrophs. These auxotrophs may prove valuable 

for tut -1 r • • w ;rk in mapping the 14887-1 chromosome.

01 those 38 iixotrophs, 15 were tested for growth requirements by spotting 

onto minimal media plates containing either adenine, B1 or one of the 

amino acids.

\
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KEY: ADE = Adenine PRO = Proline ARG = Argenine TRYP = Tryptophan 

HIS = Histidine VAL ISO = Valine + Jaoleucine LEU = Leucine

3 . 3 . 2  MU TAN TS O B T A I N E D  TROM THE ENR IC HM EN T PROCEDURE

Three rounds of tin? enrichment procedure described in 2.2.8.5 were carried 

out on a mutagenized culture of 14887-1. After the second round of 

enrichment, 19 colonies, patched onto minimal media, 0.02"o sodium 

taurocholate p ates, were identified r i possible mutants. These candi­

dates were streaked to single colonies. A spot test was done on a TYA 

plate and a series of minimal media plates containing the carbon sources 

of interest.

Hie majority were hypersensitive to 0.02°o sodium taurocholate. Growth of 

all (.andMates was very poor on 0.01% cholesterol, stigmasterol and 

B-s i tosterc i compared to growth of the wild type 14887. Only one colony 

i.'ppeared to bo unable to utilize hyroxybenzoate.

All these candidates had a reduced ability to utilize the sterols and 

sodium taurocholate as compared * o the growth of the wild type. However 

no nonutilizing mutant of the above carbon sources was obtained.
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Otti' round of i>nr ichiuent in glucose of a NTG mutagonized culture of 14887 

Rif&spr. yielded  ̂ auxotrophs out of 314 patched colonies. The require­

ments ol these auxotrophs was not determined.

3 . 8 . 3  M U T A N TS  RESULTING FROM MUTAG ENE SIS,  EX C L UD IN G THE  

ENR ICHMENT  PROCEDURE

.-even mutants, excluding auxotrophs resulted trom the numerous rounds of 

mutagenesis. These had reduced ability or no ability to utilize the 

ittroli, sodium tauro holate and other carbon sources, as shown by a pot 

testing. The results of these spot tests are represented in table 19. 

Several taster growing colonies resulted from a NTG mutagenesis. These 

colonies were larger than tho root und appoared to grow up before the 

other colonies. One of these faster growers was identified as a 14887 

dorivitivt using the K3 phage. This was designated KI) 2. It was stored 

in glycerol at -80°C.
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TAILK 19: MUTANTS 0 

UTILIZE S' 

CARBON SO

MUTANTS A

WI LD +++

1 YPE

U.V1 4»++

M 1

U.V 4++

M 2

NTG
+++

KD 1

EMS 4++

M 4

EMS *f+-f

M 5

NTG +++

M 6

U.V *f++

M 7

1

A *= TYA

I) 3 MM + Glicoso 

C = MM + 0.02“„ Sodi 

I) = MM + 0.02°. Sodi 

E = MM + 0.01°,, Choi 

F = MM + r .or, St(>-i

■ 14887-1 WITH 

IT,KOI.S , SODIUM

c I ) E F

+ + + + + + +

+ + + + / - - + / -

4-
+ / -

-

+ + + +  / - - + / -

+ + +  / * • + / -

+ + + +  / - + / -

’ '  • 1 » . + +

mi taurocholau i + 

in laurocliol ate 

sterol

i. i n torol

■:i) ABILITY TO 

VIOLATE AND OTHER

II r j K

++ + +++ +

++ + +

i
- + +

++ + +4
=

++ + ++ +

++ + ++ +

++ - ++ +



V * ' -  

, *

■ . *. *

..

,  \
I

f '

/
4

U = MM + 0.01", p-s 1 tostorol 

H = MM + 0.2“,. Hydroxybenzoato 

I * MM + 0.2% Twoon 80 

J = MM + 2". Ethanol 

K = MM Stock 3

KEY: +++ Very good growth ++ Rood growth + Moderate growth +/- Slight 

js owth +/*- Vory s'ight growth',/As appeared on plate - No growtu

Mutant j was the only clean sodium taurocholate mutant that resulted. It 

was a nonut j 1. Izor of sodium taurocholato since it was able to grow on MM 

+ 0 .0 2 ‘o sodium taurocholate + glucose. It was also unable to utilize any 

-i the other . irbon sourcos shown in tabl.* I1) Including agar. This mutant 

was designated KD 1,

Mutants 2 and 7 were unable to utilize Tween 80 as solo carbon source. 

Mutant was also unable to utilize hydroxybenzoato.

Mi : in* mutants wore poor utilizers of cholesterol. Stigmasterol and 

(5-mitoairr'• 1 sot mod to bo used better than cholesterol.

The mutants can be grouped into 4 different classes namely:

1. KD 1

2. Mutant 7

j. Mut ints 4, 5 and b 

4. Mutants 1 and 2 -

The reversion frnquency of Kl) 1 was 0 .

The altered response of mutants KD 1 and 7 to sodium taurocholate was 

investigated. Liquid minimal media cultures were set up containing 1.20o
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glucose. The following volumes ol a 10", stock of sodium taurocholato were 

/iIso addod:

0.3u 1 )U V 3u! 1 0u 1 30nI lOOjil

Kach sot ol slt-rlle tubes was inoculated with one of tho following 

organ isms:

14887*1, KI) 1, Mutant 7

Tho sets of tubes were incubated at 26°C with aeration and optical density 

'i>) readings it a wavelength of 540nm wore taken immediately one .et 

allowed turbidity.

The results of the experiment are shown in Figure 3.



1488?

— i

I  (3W

M X  ■

1,1 Jp̂ 1' >1 r«• j.i f'si’iiL iiiou of Clio altor'id response of 

mut,inis KD 1 and 7 to sodium taurocholato
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Mat-nit 7 is hypersen,sit ive to sodl i.nuro<;holiito at a concentrntIon of

0 < OH "a (or 1 On 1 of a U)°„ stock in Sitil). There was no Inhibition of grow, . i 

ot either 1 iH<S7 or KI) I at 0 .0 2°, .sodium tanrocholato but there was at 

0.06%.

Thr optimum corn out rat ion of sodium tnurocholato for, Mutant 7 and KI) 1 

was determined. A similiar experiment to the one above was se.t upwitliout 

r ' i i c o s o .

'.he results are represented in figure 4

103



•*. 'i tpli i ��1 r*M ■ ■ t.it inn o f  tho optimum concentration o f

‘■odium t..iuru1.ho!.m> to r  nmi in i '.  Kl) 1 dud 7
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