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Abstract

By the treatment of several mutagens, a number of 5—guanylic acid producing mutants from 5’-xan-

thylic acid were obtained from Brevibacterium ammoniagenes ATCC 6871. The indispensencable genetic

characters of the mutants were adenine requirement, lack of GMP-reductase and mutation to adenosine

resistance from adenosine sensitiveness.

Main product from 5'-xanthylic acid by strain BA-17-2 was 5'-guanulic acid, and was isolated in a

crystalline form by the use of anion exchange resin, Duolite 102 D.

The isolated crystalline was identified as 5'-guanylic acid by means of paper chromatography, ultrav-

jolet absorption spectra, and infrared absorption spectrum.
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0.3 %, MgS0:-7H;0 0.3 %, CaCly-2H;0 10 mg/L,
FeSO,- TH,0 10 mg/L, ZnSO4-7H,0 1 mg/L, MnS-
04-4H;0 1 mg/L, L-cystein 20 mg/L, Ca-D-pant-

othenate 10 mg/L, thiamine-HCl 5mg/L, biotin

30 pg/L, urea 0.2 %, casamino acid, vit. free 0.1
%8 3 AuA (minimal medium; MM) & 834
.

i Fuljx] = glucose 10 %, K HP; 1 %, KHPOq
1%, MgSOs7H0 1%, CaCly-2H,O 0.01 %,
FeSO,-7H;0 10 mg/L, MnSQ4-4H0 2mg-L, yeast
extract 0.1 %, casein hydrolysate 0.1 9%, Biotin

30 pg/L, adenine 30.mg/L, urea 0.6 % (pH 8.5)
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Fig.1. Process of Auxotroph Isolation
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3 Lederbergd] relicat} U®o] wa}t purine & %
LFFE F39+.

- (4) XMP—aminase activitye] EHE

iRz o) A 48 A7k A gl Fsle] A Tl %
4 g 5000xgol A 587} AR FAE 2
©.3 Moyed & Magasanik®] #3 49o] w}2} XMP
aminase A9 & A+t

— 128 —
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BA-17(ad;” GMPred;” AR")

M / M
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Fig.2. Derivation of XMP-aminase Producing
Mutants.
Inside of parenthesis indicates genot-
ype of mutants, M; the process of mo-
nocolony isolation.

Table 1. Ezyme Activity of Various Mutants

XMP-  GMPred
Strain Genotype aminase uctacse

activity  activity
Wild type — 0.01 —0.34
U-10134 ad", AR, 0.013 —0.25
N-1765 ad-, ARs 0.012 —0.25
D-21439 ad™, GMPred—, ARs 0.02 —0.08
M-47 ad~, GMPred~, ARs (.19 —0.05
BA-17 ad~, GMPred~, AR* (.68 ~0.04
BA-17-2 ad~, GMPred~, AR (.98 -0. 004
BA-17-2 ad~, GMPred~, AR (.96 —0. 004

*]. XMP-aminase acfivity was determined acco-
rding to the method® in materials and
methods of this paper. The results repersent
the increase in optical density at 290myge.

*2. GMP-reductase activity was determined by

the method of Nogami et al@®®. The results

represent the decrease in optical density

at 290 my.
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Fig.3. Growth Response of Strain BA-17-2. A B A 8

Cultivation was carried out for 24 hrs
at 30°C in minimal medium () and
suppleﬁxented medium with 30 mg/L of
adenine (II)

QO—QO; adenine, @—@; adenosine,
X—x; AMP, A—A; GMP’

A7 4 A o)A adenosineo] 1} AMP 2 GMPsf

N AEANE B $E A N FAdE

9loju], E-3] XMP-aminase activity7} -2 #o]
FE0] adenosineo] v} AMP o] &8} AEA S E
£ ube BA-17-2& A ¥ & A gE AL
Y] o]a] g 4Ao] XMP-aminase activitys} Z-&

Solven!s

Fig. 4. Paperchromatograms of the Converted’
Substances from 5'-XMP by Strain BA
-17-2.
Solvent A; Iso-Bu. acid-1N NH,OH--
Acetic acid (10:5:1)
B; Dioxane-IsoPrOH-HCI-
HO (45:45:1:15)

F3 25°Coll A A5 o2 AME paperchromato--
gram$ 2 Fig 49} v},
Isobutyric acid % BEHIA A+ 5-XMPs} 5'--
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GMP9} 780} 9831 %3] DioxaneF BHIHI
BE& Al-g3 A7 5-GMPe} 5-XMPo}e] = &3
TEE T4 99en, 5-XMPE o) 3-8 5'-GMP
2 A3 9= 5-GDPe 5-GTPY] spotr} £33
E2Z vgyrt 281} guanineo]i} guanosine =
& xanthosineo}t} xanthineo 29 L= A Y

< A9+t
(L}) Column Chromatography off oi8t =&|H

3
Dowex 1x2 (CI- type), 200~400 mesh®] ion
-exchange column chromatography®- o}-8-8-o) -4
BAES 9% A5 Fig 5904 Bt uig 7o
Fi~F59 peakst A= e}, o] 5 27+9) fraction
& E3 38t UV-absorption spectrumg ZAL3L 2
3 Table 264 3= uislzo] Fraction2 & 5'-
*GMP, Fraction 3-& 5-XMP=Z wgt}= v Fraction

}mom —~P4— 0 OIN HCL ’_M.OBN'**‘OZNHCH-—"{
Lol Hel O.1NNael

. .
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o>
T

o =20 30 45 50 &0 70
Tibe number

Fig.5. Column Chromatogram of the Converted

Substances from 5-XMP by Strain BA

-17-2.

The eluate was adjusted to pH 9.0
with sodium hydroxide and percolated
through a 25X3 cm column containing
150 ml of Dowex 1X8 (Cl7), 200~400

mesh resin at a rate of 10 ml/min.

.49 Fraction 5% 27 5-GDP € 5-GTPUL
-t & gir}, zEjy} Fraction 19 E4& 9%
& g, 449 =z XMPE ukgdd A5t
-3te] 30°CalA 30 £33 e QA ER S B F
& ARG 2%t} nal Table 33} 3t

10 mg/ml ] 3}e] 5-XMPo A AL H3& 5~
~-GMPz A% ged 19 5-GDP 2 5-GTP:
QAT AR 2ol A A 2R 4

Table. 2. UV Spectal Data of Fraction F» to Fs

Ef,‘,’f PH  Ane 250/260 280/260 280/250 Type

2 255
7 252
11 256

|
|

¥ 1.16 0.68  0.28 5-GMP

Fy ¢ 7 249,275 1.27 1.02 1.23 5-XMP
11 248,277

2 255

7 253 1.16
11 257

2 253
Fs {7 255 1.16

11 255

Fy 0.68 0.58 5-GMP

0.68 0.58 5-GTP

Table 3. Conversion of 5-XMP to 5'-GMP by
Strain BA-17-2.

Added 5-XMP Conv- Products (mg/mi}
5-XMP remaining ersion
(mg/ml) (mg/ml) rate 5'- 5'- 5
(%) GMP GD. GTP
5 0 100 5.1 0 0
10 0.1 99 10 0 0
15 0.3 98  14.8 trace trace
20 0.7 96.5 19-5 trace trace
Conversion broth
contrifuged at 3,000 rpm
for 20 min,
F 3
Supernatant Ppt

adjusted pllto 2.0
with HCI

Absorbed to activated chareoal
washed with 11,0, and eluated

with E1OII
Ehuate
conecntrated under reduced

pressure

Anion exchange resin, Duolite 102D
eluated with 0. 2N IICI-IT,0

Elate
adjusted pH to 7. 5 with NaOIl

concentrated under reduced prossuf-e
adjusted pli to 8. 6 with Ba(OH) .

GMP:Ba
¥a:S80,.

Grystalline, GMP ¢ Naz
Fig. 6. Isolation Procedure for Obtaining Cryst-
alline 5'-GMP.
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Fig.8. Infra-Red Spectrum of Crystalline 5'-
GMP Isolated from Converted Substances
of Strain BA-17-2.
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