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Abstract

In the screening of actinomycetes’ culture filtrate for inhibitor of adenosine deaminase, a novel inhibitor was found

in a cultured broth of strain J-144K. The optimum conditions for the adenosine deaminase inhibitor production from

the isolated strain J-144K were evaluated. This strain showed the maximum yield of adenosine deaminase inhibitor
when grown at pH 7.0 and 30C for 60 hours in the medium of 1.0% dextrose, 0.5% yeast extract, 0.5% peptone

and 0.1% KH.PO, under the aerobic condition. Through the activated charcoal extraction, methanol fractionation,

Dowex 50 H* X-8 ion exchange column chromatography, Dowex Cl~ X-8 ion exchange column chromatography,

and Sephadex G-15 gel filtration procedures, this inhibitor was purified with three materials.
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) #)(Table 1, B)oll o]4dte] 30Tl 747t WIS o
2 adenosine deaminase A&A AAFF Ao Algs}
%t} Adenosine deaminase A&A 44 FEEU ¥
10ml®] adenosine deaminase X814 A4 ¥ A|(Table
1, O E2FFE 1930l HEH L, 30CHA 29U
=gl (Vision Co. LTD, 220rpm))3dte] 1 wj 445
S 422 adenosine deaminase A EEE FHFAUL
1 o] o)A adenosine deaminase A&l $58 J-
144K F55 Adste) 2 Age] FAFFZ AHSIAT

Table 1. Compositions of media for cultivation

A. Medium for isolation of Actinomycetes

Soluble starch 1.0 %
K.HPO, 0.05%
NH,CI 0.05%
Agar 1.8 %
pH 7.0

B. Stock culture medium
Dextrose 1.0 %
Yeast extract 01 %
Meat extract 01 %
Pepton 0.2 %
Agar 1.8 %
pH 7.5

C. Adenosine deaminase inhibitor production medium
Dextrose 1.0 %
Yeast extract 0.2 %
Meat extract 0.2 %
Peptone 02 %
KH:PO, 0.05%
MgCl; © 6H.0 0.01%
pH 7.3

D. Adenosine deaminase production medium
Dextrose 0.5 %
Peotone 05 %
Yeast extract 1.0 %
NH.Cl 05 %
pH 7.0
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Dowex 50 H* X-8 column chromatography
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Dowex 1 CI~ X-8 column chromatography

34 FRTFE FE3] Y3142 Dowex 1 ClI° X-8 co-
lumn(2X 45cm) o] Dowex 50 H* X-8 column® AHA
FEY BAEYS T 3A FRFE AFAT
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Sephadex G-15 gel filtration chromatography

3AFFSFE $53] BY3A17! Sephadex G-15 gel fil-
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gl 30CoA 60A17F Hejdd F AAE(3,000
rpm X 20mins) ko] A& AFEA oz NHEHE FH3to
7+ gaqd 92 2SI Table 29149 2ol &
42992 arabinose, dextrose, maltose, xylose & A&
B AL S5 AsfA ARE e on, 2% A3
A Aol 71 L dextroses LYo AP
Lactose®] 7% FA S A5 ST ot AA A4 e
oj & A z3FH

(=]
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% 0.2% peptone W4l &) 742 Gd& & - 77] Ao
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Table 2. Effect of carbon sources on the production of

adenosine deaminase inhibitor

Inhibitory activity

Carbon source Growth

(units/ml)
Arabinose ++ 19,266.0
Cellobiose + 6,205.5
Dextrose + 20,500.0
Fructose + 7.619.2
Inositol +/- 4,857.0
Inulin +/- 9,276.0
Lactose ++ 5,861.7
Maltose ++ 17,348.0
Mannitol +/- 8,877.0
Raffinose +/- 8,058.0
Saccharose + 9,554.0
Sorbose + 5,468.1
Trehalose +/- 9,211.0
Xylose ++ 18,375.0
Basal only +/- 1,889.0

+/— . Poor, + : Normal, ++ . Good

Each carbon source was added to the basal medium co-
ntaining 0.2% Yeast extract, 0.2% Meat extract, 0.2%
Peptone, 0.05% KHzPO,, and 0.01% MgCl. - 6H.O(pH
7.3). Seed culture(3ml) was inoculated into a 500ml
shaking flask containing 100ml of medium and cultiva-
ted at 30T, for 60 hours on a reciprocal shaker.

o mxe dade 9% HESIC Table 3o YEH
A go] A3 EE 7124 dH FELY e
sodium nitrate’} F9] 4337 AsjgAe] v|IH FzT
238 Ytk $7134988 2714 o 2¥st
A7V 4% 0.5% peptoned} 0.5% yeast extract® &4
of HAHE o 7 G5 F AHEHS e olE E
ageoz Hdsgc

2197

AA g4 vHE 4E FII9FY F¥S AR
& oln] BAY 2 FAAYLE AAE 1.0% dextrose,
0.5% yeast extract, 0.5% peptones E 3t 7|2Hj~
ol 2% FIIERE 01% HEE Avste A F43%
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Table 3. Effect of nitrogen sources on production of adenosine deaminase inhibitor

Inhibitory activity

Nitrogen source Concentration( %) Growth .
(units/ml)

Ammonium sulfate 1.0 +/= 5,112
Malt extract 1.0 + 14,316
Meat extract 1.0 ++ 14,901
Peptone 1.0 + 15,876
Potassium nitrate 10 + 7,092
Sodium nitrate 1.0 + 10,720
Urea 1.0 + 8,692
Yeast extract 1.0 + 17,037
Meat extract 0.5

+ Peptone 0.5 ++ 19,857
Yeast extract 0.5

+Peptone 0.5 * 23,524
Meat extract 0.3

+ Yeast extract 0.3 ++ 22,026
+ Peptone 0.4

Basal only +/- 6,757

+/—= " Poor, + : Normal, ++ : Good
Each nitrogen source was added to the basal medium containing 1.0 % Dextrose, 0.05% KH,PO,, and 0.01% MgCl,
6H,0 at pH 7.3. The culture conditions are the same as Table 2.

Table 4. Effect of inorganic saits on production of adenosine deaminase inhibitor

Inhibitory activity

Inorganic salt Concentration (%) Growth L
(units/ml)

CaCl, 0.1 + 13,004
CoCl; * 6H.O 0.1 + 15,262
CuSO, * 5H,0 0.1 + 12,065
FeCl, * 6H.0 0.1 + 16,501
HgSO, 0.1 + 14,231
KCIO.1 0.1 + 18,924
KH,PO, 0.1 ++ 24,895
MgCl; * 6H,0 0.1 + 15,272
MnCl; « 4H.0 0.1 + 17,326
NaCl 0.1 + 19,203
ZnS0, * TH,0 0.1 + 16,306
KH,PO, 0.5

+MgCls * 6H;0 05 - 28,274
KH,PO, 0.5

+7nSO, * TH,0 05 i 22,329
Basal only + 17,069

+ : Normal, -+ + : Good.
Each inorganic salt was added to the basal medium containing 1.0% Dextrose, 0.5% Yeast extract, and 0.5% Peptone
(pH 7.3). The culture conditions are the same as Table 2.
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AN e AEFH. Table 49149+ 2o] KCl, KH,PO,,
NaCl 5 37Hl& ws} 2714 o3y F7d78 23
3] H7HIE W A T4 AsBA] vy %5
d3E Jepddth o] FolME AsjgAo] 718 ¥& 0.1
% KH.PO.E F71¢ez Hesa

=&t pH

ool WiAz4 & HES AYE EUE iAo 2w
pHZ AdA B4 nXe 9 HEFI] d8 1.0%
Dextrose, 0.5% Yeast extract, 0.5% Peptone, 0.1% KH
POLE 71EW X 23l wix]g] 28 pHE 4-10 7AA #
AHez 283 ohg 30CHA 60413t NEtujatgch
1 A% Table 59 vebd A} 2ol pH 7.0824A 714
¢ ANGAHE Yeidh

Table 5. Effect of initial pH of medium on the produc-
tion of adenosine deaminase inhibitor

=5 20~50C ¥9l9 xda wgstd AENE 7
E3 A3 Table 691419} 2o} 30CA 714 &2 A
A4S Yehfo] o] 255 adenosine deaminase A3 A
S AT A e dsct

7|

FATEFY AA Aol A 5U1FY 9%E HE
&7 93t 500ml FE FeksAe) WAE 50mloiA
200ml7HA] H7hste] A €4S ST Table 794
B dle} go] wiXE 100m! A7t P& | 71F B A
A& Jehidler, somiE F7E e 433 ¥
& AGA S el B FAFFE 2779 2UoA
adenosine deaminase A AE 2t} E&Hog i3l

Aoz At E At

Table 7. Effect of aeration on the production of adeno-

sine deaminase inhibitor

Inhibitory activity

Initial pH Final pH (units/ml)
4.0 4.5 1,962.4
5.5 7.2 15,524.0
7.0 7.2 22,919.6
8.5 6.9 17,391.2

10.0 9.0 3,546.6

The culture medium is the same as Table 8. Thc pH of
medium was adjusted with 1.0 N HCl and 1.0 N NaOH
prior to sterilization. The culture conditions are the same
as Table 2.

Table 6.Effect of culture temperature on the prodution
of adenosine deaminase inhibitor

Cultivation Inhibitory activity

temperature(C) (units/ml)
20 8,204.6
30 25,009.0
40 10,613.7
50 7,208.1

The culture medium is the same as Table 8. Culture tem-
perature was adjusted to each temperature as indicated.

Y2
Adenosine deaminase A3]A] AJ2t A ufA] ol A wj ke

Volume of Inhibitory activity
medium (ml) (units/ml)
50 23,060
75 22,391
100 24,637
125 20,431
150 21,079
175 18,323
200 13225

The culture medium is the same as Table 8. The volume
of medium was adjusted to each volume as indicated.

Table 8. Optimum culture condition for the production

of adenosine deaminase inhibitor

Medium Dextrose 1.0%
Yeast extract 0.5%
Peptone 0.5%
KH,PO, 0.1%
pH 7.0

Culture temperature 30C

Culture time 60hours

Culture type Reciprocal (120Rev. X 6cm stroke)
100ml of medium per 500m! shaking flask
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Fig. 1. Effect of cultivation time on the cell growth and
production of adenosine deaminase inhibitor.
The culture medium is the same as Table 8. The
culture conditions are the same as Table 2.
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Methanol fractionation
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A& 842 19,754,000units A 21 v GG Ao g 5
&2 23.6% %k

Dowex 50 H* X-8 column chromatography

Methanol+£3% %38 A& Dowex 50 H* X-8 co-
lumn chromatography 3t 23} Fig. 29} Z& 4 Zpattern
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Fig. 2. Elution pattern of adenosine deaminase inhibitor
on Dowex 50 H* X-8 column chromatography.
Methano] extract of the culture broth of isolated
strain J-144K was applied to the Dowex 50 H*
X-8 column and eluted with distilled water. Co-
lumn dimesion was 2X45 cm and the flow rate
was 0.54ml/min with 20ml fraction.

Dowex 1 CI” X-8 column chromatography
Dowex 50 H* X-8 column chromatographyid &<
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5%A|2E Dowex 1 CI~ X-8 column chromatography &
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A FE deERIAY. 3 6WRE 228 7X9 4R
Y& ADLL, 23 36M%H 6674 848 S ADL
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Fig. 3. Elution pattern of adenosine deaminase inhibitor
on Dowex 1 ClI” X-8 column chromatography.
Column dimesion was 2/45 cm and the flow
rate of the eluent(0.5N NH,OH) was 0.54ml/
min with 20ml fraction.

Sephadex G-15 gel filtration

Dowex 1 CI” X-8 column chromatographyl| A @]
ADIIS] §2A5Z Sephadex G-15 gel filtration 3 23
Fig. 49} Zol 9U% peakd ¥& 4 U o|d ADL-
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ADI-II-1, ADLII-II2 w93tk ADI-II-13#% ADI-
-9 AsjEAHL 2 37,949units, 75,898unitsH2
o, s i #£8& 242 0.04% % 0.09% Atk

olds} o] Re|FF J-144K7} Ak AdAHE &
¥ £% 2 methanol fractionation, Dowex 50 H" X-8
column chromatography, Dowex 1 ClI” X-8 column ch-
romatography, Sephadex G-15 gel filtration®}8-& AHA
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et
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Fig. 4. Elution pattern of adenosine deaminase inhibitor
I(ADLD) on Sephadex G-15 column chromatog-
raphy.

Column dimesion was 2X75 cm and the flow
rate of the eluent(distilled water) was 0.46ml/

min with 3ml fraction.

ADI-T1-11
4 ADI-11-1

Activity (units/ml) X 10°

0 & ®- 8000 ‘ - POPS

S 25 45 65 85 105 125 145 165 185
Fraction No. (3ml/tube)

Fig. 5. Elution pattern of adenosine deaminase inhibitor
II(ADI-I) on Sephadex G-15 column chromato-
graphy.

Column dimesion was 2X75 cm and the flow
rate of the eluent(distilled water) was 0.46ml/

min with 3ml fraction.
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