TABLE

15: COMPARISON BETWEEN NIG MUTAGENESIS OF AN

PHASE CULTURE OF 14887-1

GROWTH PHASE OF

CULTURE

PERCENTAGE AUXOTROPHS

EXPONENTTALLY GROWING CULTURE AND A STATIONARY

b—
Exponentially 1.58%
growing culture
,
Stationary phase 0.32%
culture
The mutagenized exponentially growing cultures yielded more auxctrophs b
‘»'.
than the stationary phase cultures. The former cultures yielded more
»
colonies on TYA plates after mutagenesis. Exponentially growing cultures
of 14887-1 were therefore preferably used in subsequent mutageneses. i
>
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3.6.2 ETHYL METHANE SULPHONATE (EMS)

The concentration of EMS and the time of exposure to this mutagen was :
-
e
varied in an attempt to obtain optimum numbers of mutants. The efficiency -r"i

of mutagenesis was assayed by the production of auxotrophs.
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TABLE 16: EFFECT OF VARYING CONCENTRATION OI' I''tS AND
EXPOSURE TIME ON EXPONENTTALLY GROWING TULTURES

QF 14887-1

CONC. OF EXPOSURE| # COLONIES| # OF PERCENT
EMS TIME PATCHED AUXGTROPHS
HOURS
2% 2 642 0 0
1% 2 566 0 0
1% 1 508 5 0.98%
1% 3 112 0 0

¥ # = Number Exposure of an exponentially growing culture of 14887 to 1%

EMS for 1 hour gdve the best frequency of auxotrophs .

3.6.3 ULTRAVIOLET LIGHT (U.V.)

One very successful round of mutagenesis using U.V light 4. a mutagen,

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

fully repeated and the reason for this fai'ure was unexplained. Tt ap-
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peared that the U,V was causing killing resulting in very few, if any
lon s growing up on the plates. This means of muragenesis was not
} sned any further,
3.6.4 Al {E ORANGE AND ETHIDIUM BROMIDE
Mutageneses using acridine orange and ethidium bromide as mutagens were
essful, The effect of various concentrations of the mutagens on
srowth of 14887 were recorded. Acridine orange caused severe killing
i concentration of lug/ml. Growth was not obscrved above a concen=
»f 30ug/ml of ethidium bromide.
3.7 THE ENRICHMENT PROCEDURE
ilternative procedure of obtaining sodium taurocholate mutants, de-=
bed in 2.2.8.5 yielded 5 auxotrophs (1.59%) and 19 possible sodium
rocholate mutants (2.56%). These 19 mutants had a substantially ro-

v b

on sources, as compared to the growth of the wild type. See 3.8.2

ihility to utilize sodium taurocholate and the other storvls as sole

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

to NTG mutagenesis alone. The fo.lowing results were obtained.
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TABLE 17: COMPARISON OF NTG MUTAGENESIS + ENRICHMENT WITH

NTG MUTAGENESLS ALONE

TYPE OF MUTAGENESIS PERCENTAGE AUXOTROPHS

== SUSR——————

# PATCHED # AUXCUTROPH| PERCENT

NTG mutagenesis 112 1 0.89%

NTG mutagenesis + 314 1.59%

(%3 )

1 round enrichment

The enrichment procedure is a superior method of obtaining auxotrophs when

compared to NTG rutagenesis alone.

3.8 MUTANTS OBTAINED

A total of 9938 colonies were patched after mutagenesis, including these
obtained by the enrichment procedure. Of this total 65 were mutants with
reduced or no ability to utilze the carbon sources. KD1 was the only

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

clean mutant.

3.8.1 AUXOTROPHS

Of the 65 mutants, 38 were auxotrophs. These auxotrophs may prove valuable
for future work in mapping the 14887-1 chromosome.

Of these 38 auxotrophs, 15 were tested for growth requirements by spotting
onto minimal media plates containing either adenine, Bl or one of the

amino acids.
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TABLE

18: REQUIREMENTS OF 15 OF THE 38 AUXOTROPHS

MUTANT

TYPE

REQUIPEMENT OF AUXOTROPH

ADE

ARG

HIs

LEU

PRO

TRYP

VAL

IS0

NTG

NTG

NTG

NTG

NTG

NTG

NTG

NTG

NTG

NTG

it ittt et i ittt it I . i
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KEY: ADE = Adenine PRO = Proline ARG = Argenine  TRYP = Tryptophan

HIS = Histidine VAL IS0 = Valine + (soleucine LEU = Leucine

3.8.2 MUTANTS OBTAINED 'ROM THE ENRICHMENT PROCEDURE

g
§
%

Three rounds of the enrichment procedure described in 2.2.8.5 were carried
out on a mutagenized culture of 14887-1. After the second reund of

enrichment, 19 colonies, patched onto minimal media, 0.02% sodium

taurocholate plates, were identified »3 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

3 »
of interesc.
»
The majority were hypersens.tive to 0.02% sodium taurocholate. "rowth of
all candidates was very poor on 0.01% cholesterol, stigmasterol and ¥
*
e

B-sitosterci compared to growth of the wild type 14887. Only one colony
eppeared to be 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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One

Rifadspr. yielded 5 auxotrophs out of 314 patched colonies. The require-

ments of these auxotrophs was not determined.

3.8.3 MUTANTS RESULTING FROM MUTAGENESIS, EXCLUDING THE
ENRICHMENT PROCEDURE

Seven mutants, excluding auxotrophs resulted from the numerous rounds of
mutagenesis. These had reduced ability or no ability to utilize the
sterols, sodium teurocholate and other carbon sources, as shown by spot
testing. The results of these spot tests are rapresented in table 19,

Several faster growing colonies resulted from a NIG mutagenesis. These
colonies were larger than the rest and appeared to grow up before the
other colonies, One of these faster growers was identified as a 14887
derivative using the K3 phage. This was designated KD 2. It was stored

in glycerol at -80°C.
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TALLE 19: MUTANTS OF 14887-1 WITH REDUCED ABILITY TO
UTTLIZE STEROLS, SODIUM TAUROCHOLATE AND OTHER

CARBON SOURCES

MUTANTS| A B C|D E F G| H | JJ] K o
WILD | 4 R IR S + /=] A | ]+ %
1YPE by
U.v1 e R Y R N A I I Y CEN S 3
v 5 }
u.v At A b - SRR IR VAR IO I + 1
\1 "? ‘
NTG e 4 .y - - - - - - .
S
KD 1 ?
EMS R IS SN + /== +/=| +/=] ++| +| ++ =
M4 X 4
EMS R BT K /= /=] /=] ++| +| ++ + 5l
o
MS E :
NTG b | e+ + | +/- +/-] + Y BT e + » ‘
M6 )
r et l
u.v  ead Bk = 54 BETR CRTAN s 4 - e e B + |
\
M7 ‘
[ - ,’

A = TYA

BE=MM 4+ Glucose

C=MM + 0.02% Sodium tauvrocholate + glucose
D=MM 4+ 0.02% Sodium taurocholata

E=MM 4+ 0.01% Cholesterol

F=MM47.01% Stigmasterol
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MM + 0.01% B-sitosterol

H= MM+ 0,2% Hydroxybenzoate

[ = MM + 0.2% Tween 80

J = MM + 2% Ethanol

K = MM Stock 3

KEY: ++4+ Very good growth ++ Good growth + Moderate growth +/- Slight

s owth +/== Vary slight growth 4! As appeared on plate - No growth

Mutant 3 was the only clean sodium taurocholate mutant that resulted. It
was a nonutjlizer of sodium taurocholate since it was able to grow on MM
+ 0.02% sodium tavrocholate + glucose. It was also unable to utilize any
of the other carbon sources shown in table 19 including agar. This mutant
was designated KD 1,

Mutants 2 and 7 were unable to utilize Tween 80 as sole carbon source.
Mutant 2 was also unable to utilize hydroxybenzoate.

ill the mutants were poor utilizers of cholesterol. Stigmasterol and

f=sitostero] seemed to be used better than cholesterol.

!
The mutants can be grouped into 4 different classes namely:

-
1. KD 1 .
DO 9 -
2. Mutani 7 K

L&

N

5. Mutants &, 5 and 6

4, Mutants | and 2

The reversion froquency of KD 1 was 0,

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

investigated. Liquid minimal media cultures were set up countaining 1.2%

100

———

-y

i )




glucose. The following volumes of a 10% stock of sodium taurocholate were

also added:
0.3l 1ul 3ul 10ul 30ul 100ul

Fach set of sterile tubes was inoculated with one of the follewing

organisms:

14887=1, KD 1, Mutant 7

The sets of tubes were incubated at 26°C with aeration and optical density
(0D) readings at a wavelength of 540nm were taken immediately cne set

snowed turbidity,

The results of the experiment are shown in Figure 3.
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epresentation  of  the altered response of

1 and Hum taurocholate
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Mutant 7 is hypersensitive to sodi' © caurocholate at a concentration of
0.02% (or 10ul of a 10% stock in 5ml). There was no inhibition of grow.h
of either 14887 or KD 1 at 0,02% sodium taurocholate but there was at

0.06%.

The optimum concentration of sodium taurocholate for, Mutant 7 and KD 1
was determined. A similiar experiment to the one above was set up without
glucose,

“he results are representea in figure &
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