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Abstract

An adenine-guanine doubless and g-alanine requiring mutant, D-1550-40, which had been
derived from Brevibacterium ammoniagenes ATCC 6872, produced a copious amount of xan-
thosine-5’-monophosphate (XMP)., The optimum concentration of adenine and guanine for
maximal accumulation of XMP was about 75 mg// and 100 mg/l for growth. Concentrations
higher than 100 mg/! of adenine and guanine inhibited cell growth and XMP accumulation
strongly. The inhibition, however, could be recovered by adding 100 #zg of biotin per liter or
0.3% of casamino acids to the culture solution.

' High concentrations of phosphate and magnesium salts (1.0 to 1.5%(w/v) in media) were
found to be indispensable for XMP accumulation, and the presence of manganese in the culture
medium stimulated both growth of cells and accumlation of XMP leaving 5 -inosinic acid
unaffected. The maximal accumulation of XMP reached to 60.5mg/l after 4 days of fermen-
tation which had been started with a medium containing 100 mg of adenine-guanine, 5mg of
MnSO,-H,O and 100 ug of biotin ger liter. The specific XMP synthesis(mg of XMP/mg of

cells) was increased with the increase of the cell growth rate.
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Effect of purine derivatives on growth
Cultivation was carried out for 24hr
at 30°C in minimal medium® supplem-
ented with various concentration of
purine derivatives: O3 adenine and
guanine, @; adenine and guanine supp-
lemented with hypoxanthine, A; AMP
and GMP, and A; adenosine and guan-
osine.
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Fig. 2. Effect of adenine-guanine concentration
"~ on growth and XMP accumulation
@; Cell growth (DCW, mg/ml) and
(O; relative concentration of 5 -XMP-
Na. in culture broth(%;)
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CONCENTRATION OF 'KHaPO4 & KaHPO4 ( % )

Fig. 3. Effect of phosphate and magnesiam
concentration on XMP accumulation
The concentration of MgSQO,-7H:0: O;
0.5%, @; 1.0% and A; 1.5%
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Fig. 4. Effect of Manganese concentration on
growth and XMP accumulstion
O; Cell growth(DCW, mg/ml) and @;
relative concentration of 5-XMP-Na, in
culture broth(%)
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Fig. 5. Effect of biotin concentration on growth

and XMP accumulation
The concentration of adenine-guanine :
O; 25mg/l, A375mg/l and 13100 mg/l
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Table 1. Effect of casamino acids on growth
and XMP accumulation

Concentration Relative Dry cell Relative
of adenine & conc. of weight conc. of
guanine casamino (mg/ml) XMP-Na,
(mg/D) acids (%)
(%)

0.0 14.6 17.4

0.1 18.3 35.2

23 0.3 17.2 55.0

0.5 14.1 40.3

1.0 13.9 36.2

0.0 18.5 74.2

0.1 20.3 88.3

75 0.3 26.2 100.0

0.5 27.1 96.0

1.0 25.9 85.6

0.0 10.4 50.3

0.1 11.7 66.1

100 0.3 17.4 77.8

0.5 23.2 96.0

1.0 24.0 94.5

Table 14 B u}8}zte] casamino acidi= biotin
o) Asksh o] FA A% 5-XMPE o) glo] Al ade
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5} guanineo] 2§ 5-XMP AA4A& & JrA % 4
A A} A F= o]+ biotin =& casamino acid F¢} o}
v] ;o Abe] BEERAUAHISIRESRS] R sty) = Fed Aoz
F&sq.
5-XMP w3 =o| magt
At A A =37F wiA] 4 L5 adenines} guanine & #7
100 mg/l, biotin 100 ug/l ¥ MnSO,-H,0 5mg/l &
YA 5-XMPE HEAA AAA ez L dEdFo
74 A¢azlg vl Fig 63 .
LEAL 19F AT ¢fd AT =2 F
8 gasHRA FEAel s AWEm, Hetq 5
~XMPE 44% Mk 60.5mg/ml 7} SAsge}. 5
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Fig. 6. Timecourse of XMP fermentation by

D-1550-40 strain

Fermentation medium : 209 glucose, 195
KH:PQ,, 1% K:HPO,, 1% MgS0;-7H,0,
1% (NH().SO,, 0.01% CaCl;-2H,0,
5 mg/l MnSO,-H,0, 10 mg/l FeSO,-7H,0,
1mg/l ZnSO.-7H,0, 5mg/l thiamine-
HCL} 5 mg/l g-alanine, 100 ug/l biotin
and 100 mg/l each adenine and guanine.
pH 8. 3 before autoclaving. Fermentation
was carried out aerobically for 4 days
at 30°C.

A Residual glucose(%), @; Accumula-
tion of 5'-XMP, A; XMP synthesizing
activity and (; Dry cell weight(mg/
ml).
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Brevibacterium ammoniagenes ATCC 6872 & W
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AHgste] BB SS BISBRES 4 4879 #
EfFAREE AEslgd. ’

5-XMP Effe] = 8% adenine W guanined K\
BEE 474 5mg/lolg ot AFd AT BEREE
o] mrh E& 100 mg/miol Y2 1 o] 4 FEAE
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5'-XMP %o A% A& zdsigcd. oy &
4} bioting 100 pg/! ¢] A+ A 748t A casamino acid
F 0.3% o4 Aoz wAE 4 glgid.

5~IMP w39l 799 nlarix] 2 &BRAKH ot
2 E8L 5-XMP S = 1.0~1.5%7 &ESY
o}
MnSO0.8] F =7t 0~5mg/lo] W kel A 7}t
wel #5431 5-XMP9] &4 .2 &5 g oy 1o
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