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Abstract

For the production of Nucleic acid derivatives by microorganisms, adenineless mutants were

induced from Bacilius subtilis with the mutagens,

ultraviolet rays and diethylsulfate. And

total strains of 62 adenineless mutants were isolated.

These mutants were found to have an ability of accumulating u. v. absorbing substances in

the culture broth. They were analyzed to be hypoxanthine,

uracll, and other unknown

compound by means of two dimensional thin layer chromatography, u.v. absorption spectra,

and L R, absorption spectrum.

Mutant BS-137 was screend out to accumulate hypoxanthine, which was isolated from the
culture broth through activated carbon column and recrystallize from cold water.

The effect of the medium compositions on hypoxanthine accumulation were examined for the
mutant BS-137. Glucose appeared to be the best carbon source, but molasses could be substitute

for it, NaNO; and yeast extract were especalliy good sources of nitrogen.
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Table 1 Media For Auxotroph Isolation

Media Minimal | Complete
Components medium | medium
NH,C! 0.5% " 0.5%
NH,NO, 0.1 0.1
MgSO0,-7H,0 0.01 0.01
K;HPO, 0.3 0.3
KH,PO, 0.1 0.1
Dextrose 0.1 0.1
Casamino Acid(Vit. free) 0.03 0.03
CaCl, 1 mg/Li 1 mg/L
Trace element soln *! 1 ml/L 1 ml/L
Adenine-HCl — 20 mg/L
(Agar) (2%) (2%)

pH  was adjust to 7.0 after sterilization with 5N

NaOH.

*1 Trace element soln.: Na,B,0; 88mg, ZnSO,
800 mg, MnCl, 72mg, FeCl; 790mg, CuCl,
270 mg, (NH,);MoO, 37 mg, Dist. water 1L

At adenineEURBARKE 530 A ek
Hu(complete medium) @ FA 55 (minimal medi-
um) & Table 13 #t} 58 BREE adenine
HCl ¢ 20mg/1.L. A 7FEl nutrient agar¥l =] o] 1
zoig, BREY 202 AN Aokl A
S1 EEREe R BESSHE Table 29 7o},

Table 2 Media For Fermentation

Fermentation medium
Peptone 0.5% | KH,PO, 0.2%
Meat ext. 0.5 MgSO,-7H,O 0.05
Glucose (.5 | FeSO,-7H,0 0.001
NaCl 0.25 | MnSO,-7H,0 0. 001
ZnSO,-7H,0 0.001

Seed medium

Basal
Medium

Glucose 5%

NH,Cl1 0.4
(NH,),S0, 0.4
Urea*! 0.4
Peptone 0.5
Yeast ext. 0.3

pH 7.0

pH was adjusted to 7.0 after sterili;;tign with
5N NaOH.
*1 Sterilized separately.
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B. subtilis

Minimal medium

| incubate for 8hr. at 30°C (200 rpm)
U.V. irradiation

| 60, 120, 180 sec.
Minima] medium

| incubate for 4hr. at 30°C (200 rpm)
Penicillin G. treatment
200 incubate for 6hr. at 30°C (200 rpm)
unit/ml
Complete agar medium

| replica method

. . \\
Minimal agar Complete agar

Auxotrophs
Fig. 1 Process of Auxotroph Isolation (Scheme I)

B. substilis

Sporulation medium

incubate for 5 days at 30°C

cell, weshed 3 times with 0.85% NaCl
soln.

Heat treatment

‘ for 20 min. at 80°C
Spore suspension

1X10°7 cells/ml of minimal medium
U. V. irradiation

| 60. 120. 180 sec.

Minimal medium
f incubate for 8hr at 30°C (200 rpm)
heat treat for 20 min. at 80°C
Complete agar medium

replica method

J/ -
Minimal agar Complete agar

Auxotrophs
Fig. 2 Process of Auxotroph Isolation (Scheme II)

B. subtilis

Minimal medium
l incubate for 8hr. at 30°C (1X10°7
cells/ml)
D.E.S. treatment
D.E.S. for 1-4hr. at 30°C in phosphate
conc. 0.64%; buffer pH 7.0
Cell, washed 3 times with minimal medium

Hypertonic minimal medium
incubate for 4hr. at 30°C (200 rpm)
Penicillin G treatment
800 unit/ml|incubate for 90 min. at 30°C
Cell, washed 3 times with 0.85% NaCl soln.

Complete agar medium
replica method
. AN
Minimal agar Complete agar

Auxotrophs
Fig. 3 Process of Auxotroph Isolation(Schme III)



4. BEAZE

# 5% adenine TWARBEKS NR 18mms A
3ol MM oml 4 kst sl 2 30°C
oA 2647 AR ool MEoE At PR
28mme| Ag ol 3mle] BEEEHEME Yz BH
o 5%4 Este 30°Cold 7247 {RE(220
rpm)¥R &3 o,

5. EWMe SinAE

gl B A8 90~95°Col 4 1087 4A
St AR (6,000 r.p.moE 108718 4
598 $4F 249 ARE ALIHAH

1) Thinlayer chromatogram; E¥ie
2 A% Thin-layer plate$] o] 4] iso-propanol;
sat (NH,),SO;H,0=2:80:20 2 n-butanol;
acetic acid; H,0=2:1:12 B3 AJ4 F
F3-9 & gavb eyt vty

2) el Elciie 5 cellulose thin layer chro-
matograme] bt AGA FEEAE AR
pH 6.09] &5 q] 95°~100°CeollA] 147t F<E
£ AAA A F5FAE FAFEAD,

3) TRy TFAE A% o2 spotdn
BT A4 §545990F Tt 45 &
23] pH 6.0014 250muoiA] O.D. & &F38
hypoxanthine3 FERA 24 ZFAJT IZE&TFAdA
Aadale,

6. EFPe B Y FrE

T.L.C. 4 £ BEHE 522 93 ¥4
g Wkl g Fig.4. 9 ez A4¢ FHidx
Fo RS A4 St

Fermentation Broth
lheat 5 min. at 95°C
centrifuge 6,000 r. p.m. 15 min.

cellulose

i
Cells, etc. Supernantant
pH 2.0
absorption

Activated Charcoal
lwash with H,0
Elution
NH,OH : EtOH : H,0=
1:5:13
Evaporated to Dryness
below than 60°C

Extraction
lwith hot water pH 7.0
stand at 4°C
Crystalline-Hypoxanthine

Fig. 4 Isolation of Hypoxanthine from Culture
Broth.
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Fig.7 U.V. Absorption Spectra of Spot-1,2,3
produced by Adenineless Mutant of
B. subtilis Strain BS-137 (pH 6.0)
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Fig.9 Effect of Various Carbon Sources on

Hypoxanthine Accumulation,

O Medium: Basal Medium Plus NH,CI
2%, Yeast Ext. 0.5% and Carbon
Sources 5%

O Gu: Glucose, Su; Sucrose, La: Lactose,
SS: Soluble Starch
NaG: Na-D-Glutamate, Mo: Molasse
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Fig. 10 Effect of Various Nitrogen Sources on
Hypoxanthine Accumulation.
O Medium: Basal Medium Plus NHCI

2%, Glucose 5% and Nitrogen Sources
1%
O YE: Yeast Ext. PE: Peptone

ME: Meat Ext.

CA: Casamino Acid DY: Dry Yeast
C.S.L.: Corn Steep Liquor

pasyE o 24 & Fig. 9014 s.Euke} o] glucose
st ARsQon, Hift BEFOZX = yeast ext.
s} &gkor} yeast ext ol adenined] FraFol
o=@ yeast ext? Asleke] M3}sl hypoxan-
thine®] 24 o 0= A% 28 dast U+t

fEieeE o 2 4] = Fig. 113} o] NaNO, 2%
o)A 7}4 hypoxanthine &) &7 ko] TEokv}

20

(MG/ML)
o

—> Hx.
(o]

{ 1 e v oo Vil
inorganic Kitrogen Sources (2%)

Fig.11. Effect of Various Inorgamc (Ntroge.-
Sources on Hypoxanthine Accumulation.
O Medium: Basal medium plus Glucose
59% Yeast Ext. 0.5%
Nitrogen Sources 29%
I: NaNOQ, II : NH,CI III : (NH,),SO,
IV : NH,NO, V : (NH,)H,PO,
VI: (NH,),CO VII: NH,Cl 1% and
(NH,), CO 1%
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Fig.12 Time Course of Hypoxanthine Fermenta-
tion in B. subtilis BS 137.
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