L 4

I S

R



~ -

. v




there is no report in the literature of cloning the genes for intercon-
verting steroids to pharmacologically important substances in the
nocardioform bacteria. This was the major aim of the work for this thesis.
Cloning of the genes would be by complementation of the appropriate
mutation, The first priority of this work therefore was to make mutants
incapable of utilizing the steroid of choice, such as cholesterol, as
he sole carbon source, Mutagenesis using mutagens such as N-methyl-N-
nitro=-N-nitrosoguanidine (NTG) and ultraviolet light would be carried out

in order to miuke these mutants. Mutagenesis would be assayed by auxotroph

production. Once mutants had been obtained, nocardioform chromosomal DNA

would be cloned into a suitable vector and transformed into these mutants.

ions would be observed on minimal media plates

such as cholesterol.
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A suitable cloning vector for nocardioform bacteria had to be developed.

e requirements for a good cloning vector were the following :

1. A replicon that was stably maintained in the organism. This requirement

was met by the replicon derived from the generalised transducing

.-

bacteriophage for Rhodococcus erythropolis, Qb.

y
2. A means of select g for the vector. This was achieved by the arsenic

(arsenate and arsenite) resistance determinant obtained from an unstable

genetic element in a nocardioform bacteria.

E.. . N Fy ¢ p . - ; ooy y > y
. Wi ) b. A means of selecting cloned fragments in the vector. The Escherichia
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-~y o coli suicide vector pEcoR251 is digested if DNA is not cloned in to the
Vo A E.coli endonuclease gene at the unique Bgl Il site. The presence of a \ (
repressor also turns off the transcription of the endonuclease hence
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Two types of transformations will be necessary, namely transformation
into the K.coli strain and the nocardioform mutant. It is essential to

optimize the conditions of transformation in order to obtain the maximum

numbeyr of transformants.

Once the gene/s had been cloned into the mutant the product resulting from
the degradation of the steroid of interest would have to be characterized.
lhis would be done by biochemical studies such as thin layer

chromatography.

[te auxotrophs obtained by mutagenesis could be used to carry out genetic

mapping of ti

e organism.
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2.1 MATERIALS

2.1.1 ORGANISMS

"

ORGANT SMS

Rhodococcus erythre ,"t'.’ 15

Rhodococcus equl

2.1.1.2 Escherichia coli
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.1.1.1 NOCARDIOFORM BACTERIA

STRAINS

ATCC 12674

01

ATCC 14887

14887 =1

KD 1

STRAIN

MM 294

ORIGIN

N.Ferriera

E.Dabbs

N.Ferreira

E.Dabbs

K.Downing

ORIGIN

E.Dabbs
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.3 PLASMIDS

4 VECTORS
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pDA27 pEcoR251 + pDA22 A.Daffey
pDA29 pDA27 4 chromosomal K.Downing

inwerts
pDASQ Plasmid from 12674 with E.Dabbs

with arsenic resistance '
:
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2.1.2 MEDIA.

Fog

. wgtha,

2:.1.2.1 A -~ N STOCK.

458,58 KoHPO,.3H,0

134,08 KH,PO,

25,0g tri sodium citrate = 2H,0
5g MgS0, = 7H,0

This was made up to 51 with distilled water., This stock was not autoclaved

but 10ml/1 chlorofern was added to prevent contaminant growth.

A - N STOCK WITHOUT CITRATE
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The A v stock without citrate was used most frequently for making min=

imal media to which various carbon sources were to be added. It was made
up as in 2.1.2.1 eliminating tri sodium citrate. This stock was Known

as A = N - citrate or ST3. The media used were the following:

2.1.2.2 MINIMAL MEDIA A (MM) (Hopwood. et al 1985)

Minimal media A was prepared in two separate Erlenmyer flasks , autoclaved ”
separately , then the contents of one flask transferred into the other f
flask
"N |
|
Flask 1 contained 1
100m1 A = N stock (see 2,1.1) 3 }
0
18 NH,C1 3

400ml Distilled H,0

S

\
Flask 2 contained
12-19g Agar Noble (Difco)
—)}; ;;lllu)m-
500ml H,0
This makes up 11 of media. ‘
Y g r 4 148 o ) ) y o4 3 "
iy ﬂ i Fhe glucose was usually left out of all minimal media when used in con=
Bl - e junction with other carbon sources and, if necessary, the required con= \
- s 1
b centration was added from a 20% stock of glucose.
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2:1:4:8 TYG

.1.2.10 LURIA BROTH

.1.2.11 LURIA AGAR

(LB)

(LA)
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2 2.12 REGENERATION MEDIA
i
2.1.3 ADDITIONAL GROWTH REQUIREMENTS FOR NOCARDIOFORM
BACTERIA
) 3.1 GLUTAMATE
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2.1.3.2 VITAMIN B1

2.1.4 BUFFERS

fi SODIUM ACETATE BUFFER npH 4.8
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2.1.4.2 TRIS EDIA DUFFER (TE) (Mamatis et al 1982)

COM Tris

10mM KDTA

2.1.-1.3 TRIS EDTA BUFFER PLUS 10", SDS

2.1.4.4 TRIS HCI WITH 10\, SUCROSE

10mM Tris HCI pH 8.0 with 10”. SDS

2.1.4.5 DETERGENT SOLUTION FOR DNA PREPARATION

0.25ml 20’ Triton X100
3.125ml1 0.5N EDTA pH 8
1.25ml IM Tris HCI pH 8.0

20.375ml sterile 1ijO







































