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ABSTRACT

In attempts to obtain IMP Producting strains, Brevibacterium ammoniagenes ATCC 6872 was

treated with N.T.G. Adenine-guanine requiring mutants were obtained from Brevibacterium ammo-
niagenes ATCC 6872, and then a strain of them was selected for production of IMP and named
Brevibacterium ammoniagenes No. 3(ade’, gu’). The production of IMP by Brevibacterium ammoniage-

nes No. 9 was about 3mg/mé for 4 day of culture. The optimal concetration of adenine and guanine

was 150mg,/mg.
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Fig. 1. Metabolism of purine nucleotide.

Abbre. PRPP;
PRA ;

5— phosphoribosypyrophosphate
5— phosphoribosypylamine

AICAR: 5-—amino—4— imidazole carbo-
xamide ribotide
FAICARP ; 5— formamide—4— imidazole

carboxamide ribotide

IMP : Inostne—5 —monophosphate,
XMP : Xanthosine—5 — monophosphate
GMP : Guanosine—5 monophosphate,
SAMP ; Succino—adenosine  monophos-
phate

AMP ; Adenosine—5*monophosphate,
Gu 5 Guanine, GR ; Guanosine
Ad : Adenine, AR : Adenosine,
sine, Hx ; Hypoxanthine

XR : Xanthosine, Xa ; Xanthine

Enzymes; ( 1)AICAR formyltransferase,

IR ; Ino-

(2)
IMP cyclohydrase

R4 EQ YA

(3)IMP dehydrogenase, (4)GMP
synthetase, (5)GMP reductase

(6 )SAMP synthetase, ( 7 )SAMP ly-
ase, ( 8)AMP deaminase

( 9 )Nucleotidase, (10)Nucleosidase,
(11) Pyrophosphorylase
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Fig. 2. Genetic block of IMP Producer and XMP
Producer mutants.
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Brevibacterium ammoniagenes ATCC 6872E N.T.
G. (N—methyl—N — nistro— nitrosoguanidine) ]
g sle] 5—IMPS 4£RkEo|l ¥ Brevibacterium
ammoniagenes No. 9(ade, gu)-& Ao} ¥ HAF
AF&-3F ot
(QiEbsam X BBHE

Brevibacterium ammoniagenes ATTC 68722 -]
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phosphate buffer 8948 F& &3l ool
20~307f X F A3t 2~33] A A,
£EIAT ol HIE T2 sty ¢A

Table 1.Media for Auxotroph Isolation and Fermentation

Seed medium(%)

Minimal medium(g/#)

Complete(Fermentation)medium(9/£)

glucose 2 glucose

peptone 1 (NH,),SO,

yeast extract 1 KH.PO,

NaCl 0.3 K.HPO,

pH 80 MgSO,7H,0
CaCl;2H:0
FeSO,7H.0
ZnSO,7H0
MnCl.4H0
Cysteine
thiamine

Ca-D-pantothenate
*urea

biotin

pH

20.0 100.0
3.0 30
1.0 10.0
3.0 10.0
0.3 10.0

10mg 0.1
10mg

1mg

1mg

20mg

5mg 5mg
10mg 10mg
20 6.0
30u9 30ug
7.0 8.0

*; autoclaved seperately
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Nutrient agar slant

’

seed medium for 24hr at 30C

0.9%NaCl

wash and cell suspension

for 30 min at room
temperature

NTG treatement

Nutrient agar plate  for 48 hr at 30T

|

Replica

SN\

Complete medium Minimal medium

Fig. 3. NTG treatment and isolation of mutants.
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Table 2.Growth Response of Mutants

FRAFGYGAA)

Hom A2dA of 128k M F FF=Lu9
FYE RAY A FREEE FH3A 01N
HCIZ 1H 3%3% ¥ spectrophotometer(Hitachi
model) 250nmell A &ty EE3H T

B AFEHE L Fdel 01N HCIE 3
FHF mste] WA S FHIA I F HF3) 3
43} spectrophotometer 660nmN 4 FHAEE
233

HR 3 EE

(D)Bre. ammoniagenes ATCC 68722 FE| 3UQ
T4 HHolFe| S8
Bre. ammoniagenes ATCC 68722 - E] adenine
guanine FU T4 HolF o HEte APy
o3l NTGAH 2ldt] table 22149k #©°] purine
A71E g HiAmANA Zhzt RERES A
HHESIth ol FE EE wiRlN KESHD,
purine 874 H|F(Pur)E adenine® guanine
ZF o= & ZEAT g v R o) M= A Asl Ao
adenine EX# HolF(ade) = adenined ¥HiNE
X)), adenine® guanine ETF EkiE wo| 3
(ade, gu)¥ adenine™ guanine T} #pndt uj
Aol z+2t K RIATh B RAY A3 9o
HolFE 21278 F 24, adenine F¥ T4 ®o
57} 318, guanine B %274 Wl F7} 148k,
purine %274 WolF7t 150888k, adenine®t

Addition growth

Phenotype C Ad+MM Gu+MM Ad+Gu+MM none
Wild type + + + + +
Ade + + - + -
Gu + - + + —
Ade,Gu + - - + -
Pur + + + + -
+ 5 growth, — 5 no growth

MM ! minimal medium,

C : complete medium
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Fig. 4. IMP fermentation of Brevibacterium

ammoniagenes No. 9(ade’, gu).
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Fig. 5. Effect of adenine and guanine concentration
on IMP accumulation by Brevibacterium
ammoniage nes No. 9.

The mutant was cultured in fermentation
medium containing 50u9, 100pg, 150, 200
and 300 pg/mf of adenine and guanine.

Cultivation was carried out at 30T for

The mufant was cultured in fermentation
medium with a reciprocal shaker at 30T.

IMP: @@, Hx:; B—W cell growth: A—A

4days, with a reciprocal shaker.

IMP; — @, Hx: H—R
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