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Inhibition of Adenosine Deaminase by Actinomycins. Kyoung-Ja Kim* and Sung-Jin Cho. Department
of Life Science, Soonchunhyang University, Onyang, P.O. BOX 37, Chungnam, 336-600, Korea — Adenosine
deaminase inhibitor was extracted from culture broth of Strepfomyces sp. strain V-8 with ethylacetate. The
ethylacetate extract showed the characteristic UV absorption spectrum of actinomycins at 440~450 nm. The
ethylacetate extract was compared with respect to inhibitory behavior against adenosine deaminase from calf
intestinal mucosa with actinomycin D, -C complex and actinomycin V. The K, values for actnomycin D, -C
complex, and actinomycin V against adenosine deaminase were determined to be 9.9X10 5 M, 9.6x10°°
M and 9.3X10 ® M, respectively. The K; value for the ethylacetate extract of culture broth against adenosine
deaminase was determined to be 57X10 ® M. The kinetic parameters of actinomycin D, -C complex, -V
and ethylacetate extract of culture broth for adenosine deaminase were as follows:I5;,=1.5X10"°* M (actinomy-
cin D), 2.7X 10 * M (actinomycin C complex), 3.5X107° M (actinomycin V), 89X 107° M (ethylacetate extract
of culture broth). The adenosine deaminase was inhibited noncompetitively by ethylacetate extract of culture
broth as well as by actinomycin D, -C complex and actinomycin V.
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Fig. 1. Deamination of adenosine by adenosine deaminase.
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Fig. 2. UV Spectrum of CSE-1-133-23 (1 mg/20 m/ etha-
nol).
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Fig. 3. Structure of actinomycin D.
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Fig. 4. Relation of growth and adenosine deaminase inhibi-
tion activity.
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Fig. 5. Double reciprocal plot of adenosine deaminase reac-
tion in the presence of CSE-1-133-23,
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Fig. 6. Determination of K, value of actinomycin D.
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Fig. 7. Double reciprocal plot of adenosine deaminase reac-
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Fig. 8. Determination of K; value of CSE-1-133-23.

ral configuration2 adenosine?] transition state inter-
mediate TF2} A}, ribose2} deoxyribose moie-
ties7} adenosine deaminase-coformycin #3292 <F
Aol 7lodsts Aoz delA ok e & ¥He-2
50%7} A=+ inhibitord] FEe]B2® V,/V,7} 1/2
2= V,/Vi7b 27v 2 o 9] inhibitore) FEE Fehgic)
Actinomycin C, actinomycin V&} actinomycin D¢ Is
= 27k 2.7X10°M, 35X107°M3} 15X10°M=
vlebytch, Streptomyces sp. V-84 A A=l adenosine
deaminase A A I,= 89X10°°M<al 7Zle g e}
wtr}. Type of Inhibition(19)-3 =AYat A3}, Streptomy-



ces sp. V-84 AyAF H-2]% adenosine deaminase

A A A+= actinomyecin D, C complex %

actinomycin

Ve} 7to] calf intestinal mucosa®] adenosine deami-
nase®l| ™ &}ed noncompetitive inhibitions 3= 7.2

2 vepudchFig. 6, 8).

10

FHuEH

. Poplack, D.G., S.E. Sallen. G. Rivera. J. Holcenberg.

S.B. Murphy, J. Blatt, JM. Lipton, P. Venner, D.L.
Glaubiger, R. Ungerlecider and D. Johns. 198]. Phase
I Study of 2’-Deoxycoformycin in Acute Lymphoblas-
tic Leukemia. Cancer Res. 41: 3343-3346.

. Hanvey, J.C., J.K. Hardman. RJ. Suhadolnik and D.C.

Baker. 1984. Evidence for the conversion of adenosine
to 2'-Deoxycoformycin by Sweptomyces antibioticus.
Biochemistry 23. 904-907.

Siaw. M.F.E. and M.S. Coleman. 1984, Ir vitro Meta-
bolism of deoxycoformacin in human T lymphoblas-
toid cells. J Biol. Chem. 289(15). 9426-9433.

Lofters, W., M. Campell, W.N. Gibbs and B.D. Che-
son. 1987. Deoxycoformycin therapy in adualt T-Cell
leukemia. Lymphoma. Cancer 60: 2605-2608.

Omura, S., N. Imamura, H. Kuga. and H. Ishikawa.
1985. Adechlorin, a new adenosine deaminase inhibi-
tor containing Chlorine. Production, [solation and
Properties. J. Antibiot. 38(8): 1008-1015.

Conner, J.D.. L. Sweetman, S. Carey, M.A. Stuckey
and R. Buchanan. 1974, Eftect of adenosine deami-
nase upon the antiviral Activity, In vitro of adenosine
Arabinoside for vaccinia virus. Antimicrob. Ag. Chemo-
ther 6(5); 630-636.

Agarwal, R.P. et ol 1977. Tight-Binding Inhibitor-IV.
[nhibition of adenosine deaminases by various Inhi-
bitors. Biochem. Pharm. 26: 359-367.

Cha, S.. R.P. Agarwal and R.E. Parks. 1975. Tight-bin-
ding Inhibitors-1I, Non-steady State nature of Inhibi-
tion of milk Xanthine Oxidase by Allopurinol and
Alloxanthine and of Human erythrocytic Adenosine
Deaminase by Coformycin, Biochem. Pharm. 24: 2187-
2197.

7=, =2k, 1994, A|Z9] adenoaine deaminase
inhibitor® A4tsls whidwe] ¥e] @ 54 oF3A]
38(3): 274-280.

Giblett, E.R. and J.E. Anderson. 1972, Adenosine dea-
minase deficiency in two patients with severely impai-

Actinomycins O 2[5t Adenosine Deaminase 2f <

1.

13.

14.

15.

16,

17,

18.

19,

20).

22.

23.

385

red cellular Immunity. The Lancet. Nov. 18: 1067-1069.
Bloth, A. 1978. Antimetabolites in cancer chemothe-
rapy: Past. Present and Future. in FEBS vol. 57
Skoda. J. and Langen. P. (eds) Pergamon press p.
163-313.

Twomey. 1.J. 1978. A Serum Inhibitor of Immune¢ Re-
gulation in Patients with Systemic lupus Erythemato-
sus. J. Clin. Invest. 62: 713-715.

Wabberg, G. 1975, Adenosine Inhibition of lymphoc-
yte-Mediated Cytolysis. Possible Role of Cyvclic Adeno-
sine Monophosphate. Science 187 957-959.

Plunkett, W. and S.S. Cohen. 1975, Two approaches
that increase the activity of analogs of adenosine Nu-
cleosides in animal Cells. Cancer Res. 35. 1547-1554.
Smyth, J.LF. and K.R. Harrap. 1975. Adenosine Deami-
nase acidity in leukemia. Br. J Cancer 3%: 544,
Ballet, IJ., Insel, R., Merler. E. and F.5. Rosen. 1976.
Inhibition of maturation of humman precusor lym-
phocytes by cotormycin, An inhibitor of the Enzyme
Adenosine Deaminase. J exp. med. 143: 1271.

Cha. S. 1976, Tight-binding Inhibitors-III. A new Ap-
proach for the determination of competition between
Tight-binding inhibitors and susbstrates-Inhibition of
Adenosine deaminase by colormycin. Biochem. Phar-
macol. 25: 2695-2702.

S-E. Cho. Y.M. Goo and K.J. Kim. Identification of
Actinomycins by high performance liguid chromatog-
raphy and Fast Atom Bombardment Mass Spectro-
metry. Arch. Pharm. Res.

Lepage, G.A.. LS. Worth, and A.P. Kimball. 1976.
Enhancement of the antitumer activity of arabinotu-
ranosyladenine by 2'-deoxycoformycin. Cancer Resea-
rch 36; 1481-1485.

Dearden. C.. E. Matutes, and D. Catovsky. 1991. Deco-
xycoformycin in the treatment of mature T-cell leu-
kaemias. Br. J Cancer 64: 903-906.

. Dixon. M. 1953, The determination of enzyme inhibi-

tor constants. Biochem. J. 55: 170-171.
Williams. B.B. and A.M. Lerner. 1975. Antiviral acti-
vity of an adenosine deaminase inhibitor: Decreased
replication of Herpes simplex virus. J. Infec. Diseases
131: 673-677.
Glazer. R.I. and M.C. Knode. 1984. Neoplanocin a,
A cyclopentenyl analog of Adenosine with Specificity
for inhibiting RNA methylation. J. Biol. Chem. 259
(21). 12964-12969.

(Received 10 December 1995)



