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A Study on the Guanine Aminohydrolase in the Tissue of Occipital Lobe of Dog Brain
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Fig. 1. A typical Lineweaver-Burk plot of the GDA
obtained from occipital lobe of dog brain
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Table |. Initial velocity of the crude GDA preparation obtained from the occipital lobe of dog brain,

with various concentrations of guanine,

substrate concentrations(mM) | 0.150 0.2¢5 0.373 0. 450 1 0.750 0. 900 1.350
activities (unit/ml) ' C.218 0. 247 0.377 0,435 0.483 0. 479 0.500
Table . Urea denaturation of the activity of present GDA.
urea conc. (M) 0 | 0.7 1.4 2.8 4.2 5.6 7.0
PP 0. 305 0.2¢8 0.254 0.225 0. 160 0. 094 0. 036
activity (unit/m) | (10037} (87.9) (€3.3) (73.8) (52.5) (30.8) (11.8)
" Takle [. Heat stability of GDA at 50°C
1ce:
- Incutaticn period er |
E {min) J (4 30 | 70 i 120
3 Eragb ' 0578 0.551 0471 0.413
g‘ . (1CC%)| (86.2) (&2 2); (V2. 1)
% e Frz® | 0.526] 0.522 0.450 0.4%5
= + albumin C(100%) (98.7)1{ (EB.])i (82.2)
E 1) Erz. solution: Buffer(0.02M Tris buffer pH
= &.0)=11
2) Enz. solution: Albumin(7g/100ml)=1i:1
o R Vo Vo R . R TR
urec, i 3. pH2| g%
Fig. 2. Urea denaturation of the present GDA as

expressed on the basis of inhibited percen—
tage.
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Fig. 8. pH-activity profile of the present GDA.
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Table V. Activity of GDA as a function of pH.

pH
activity (unit/ml)

5.0
0.203

4.0
0. 051

0.334

10.0
0.363

8.0 8.4
0.479; 0.464

9.0

7.0 ’ 7.6
0.428

0.479,  0.471

Table V. Effect of enzyme concentration on initial
velocity of GDA.

Enz. .
concentration 1 2 4 8

A 0.D. 0,025’ 0.048 0.900, 0©.127

* Folds of enzyme concentrations

A g FRe Yol A E 228 F2 ¥ F7Hd det
A = initial velocity 7} o] ¥ 2R A} kinetic study
+ T 4 98 AdstE AT Z3 A0.D.7F 0.100
o]stl A-FelAlmke] Fhedlm 2 o]l 4E AR
d] 2] 5} = initial velocity & H.olx A ¢pvs}si=t
ol & HAMAIA F33] & & Uk

5. 27jol2e] 3%

F7el &l GDA & ®w]A]= G FAZ] HehH
1mM 2 MgCl:¢} 0.1mM 2] CaCl, CuSOsu MnCle,
FeCl;, FeCly, pb-acetate, HgCl;,, COCl; ¥ KCN %
% incubation mixture ¢] figli GDA rE& 5] ©v]
A 9E AT

o] % CN™& u]%3}e] o428} o] e offd 9%
& 7lAA ol EH v, Thak Mgtte] o 10%9 Mk
A4E M geH Hgtt2 A9 100%4] Ehdsas 2
# sk vk

olgtZ e Aste Kumar 599 #3s Fa8+,

x10°
80.0.
[felelg S
100

8ol
80
a0p
201

. 1 1 1 L
e} | 2 4 8
fold of concentration of GC A&,

Fig. 4. Effect of enzyme concentration on the
AO0.D., showing no kinetic study can be
possible beyond 0,100 of AQ.D.

A 9le] fil EAof dfg Frloleel e A
58 ok ¢ giglth

6. Mitochondria S#j2! T

Kumar 5] 2 o @ ZAzx4 2aIAR
o] A2l 5,000~15000xg 1A ¥ = & mito-

ot 700~5,000Xg Ateldl ¥ =
2w ez

chondria 4] +=
B mitochondria = natural inhibitor &
» syl e
A B AT o1z 7 mitochondria A4« =t
9l 22§ natural inhibitor 7} Zx]§telsd GDA 58
o BHaf 2AT Adlmz AY ¥ FEIEAGA
o] 2] &}t inhibitor & E£AE FH 7] sl o7 dx
9l= ¥l GDA #lfAdl ot »lE] 43l8]F & mitochondria
A ubgAda ArekT o EEEMES SAEsigw
ub oo gl WL E AY BET F gk
b A Al E5gzAq4 42 K mitochon-
dria ¥ 3= 72 =275 22 natural inhibitor 7}

g Aoz #HEHY
7. Xanthine 3! hypoxanthine 2| Q&

GDA 13-4 AHE9] xanthine 3} o} &3 =2 f-x44l
hypoxathine %o ALZHMIHB S-S b &£, <&
7l LDH 7} pyruvate o] &4 A= %o -?i‘-°] 7+
% Agstgdd o) olvRl 4AEE A Ressh

ol gt A2 Al 7 glek AHRA mFo] GDAE

SFRe AEGAZL LDH « glel A Ay B85
Bggol obd& & + Asizh

8. GDA 2| BER&

Krishnan 3} = FFe]F-=}E0]» % I 85
0 zlz A 1ol A= wTEEH: GDA 7} DEAE-cellulose
column e} 4 ¥d3 A= v} A, B ii§ isoenzyme &
2 Yol xns nadla 25 A-GDA S} allesteric ¢l
® 4éte B-GDA &= non-allosteric o] &} s}9 A<}
A HRAAE ol 7L allosterism HME WA
$18led 5= guanine A= HAFE, HEE
Rel A = ik El e sigmoid o] ¢ HAerE AR
sl vl

FEWA A 2Ro) iR AL, AYAL hyper-

— 179 —




GDA activity
unit/m!

050

025

1 1 L
Q.9 1.0 1.5
Guamine, mM

Fig. 5. Initial velocity and Vmax of GDA with the
substrate, showing a typical hyperbolic
relation(A), an allosteric cocperativity(C)
without GTP, and abelishment of it with
GTP. (B)
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Crude preparation of the guanine aminohydrolase
was obtained from the occipital lobe tissue of dog

brain by means of salting-out with ammonium sul-
fate, and the enzymatic properties were observed
with the following conclusions.

(1) The Ky value of the crude GDA toward the
substrate, guanine, was 0.26mM.

(2) The GDA was highly heat-stable, and inacti-
vated by urea and guanidine-HCI, the magnitude of
the inhibition by the latter being more prominant
than the former.

(3) The GDA had a single and broad spectrum of
its pH-versus activity profile, ranging from pH 7.0
to 9.0.

(4) Among the inorganic ions examined, Caf,
Cu*t, Mn**, Fet*, Fet**, Pb*, Cott, CN~ displayed
no effect on the GDA activity, whereas Hgt showed
100% and Mgt about 10% inactivation of the
enzyme.

(5) There was no evidence of the presence of the
natural inhibitor of the present GDA in the mito-
chondrial fraction of the tissue of the occipital lobe
of dog brain, and of product inhibition by xanthine
and hypoxanthine as well.

(6) There was an indication of possible allosteric
property in the present preparation of GDA with
GTP as its positive modifier against the alleged
cooperative phenomenon.

REFERENCES

1) £83; Guanine Deaminase 2] Hphol Bilc; BH
SEEEBE, 1, 5-25(1974)

2) Talwar, G.P., Goel, B.K., Manscor, M., &
Panda, N.C.; Guanase aclivity in brain; J.
Neurochem., 8, 310-311 (1961)

3) Kumar, K.S., Tewari, K.K., & Krishnan,
P.S.; Guanine-deaminase activity in rat brain
and liver; Biochem., J.. 95, 797-802 (1965)

4) Kumar, K.S., Sitaramayya, A. & Krishnan,
P.S. s Guanine deaminase in rat liver and mouse
liver and brain; Biochem., J., 128, 1079-1088
(1972)

5) Schmidt, G.; Z. Physiol. Chem., 208, 185,
(1932) In S.W. Kimm: Guanine deaminase 3)
Aol BRI, HRSBEBEEIE, 1, 5-25 (1974

6) Schittenhelm, A.: Z. Ph.iol. Chem., 63, 289,
(1209) In S. W. Kimm: Guanine deaminase 2
Pt IR, EWODIBERML, 1, 5-25 (1974)

7) Knights, E.M., Jr.. Whitchouse, J.L., Hue,
A.C. & Santos, C.L.; Serum guanase determi-

— 182 —




8

9

10

11

12

13

14

15

16

17

18

19

20

Pt

el

=

)

)

)

)

)

)

)

)

)

=

nation: A liver-function test; J. Lab. Clin.
Med., 65, 355-360 (1965)

Levine, R., Hall, T.C., and Harris, C.A.;
Guanase activity in normal and neoplastic human
tissue; Cancer, 16, 269-272(1963)

Block, W.D. & Johnson, D.V.; Studies of the
enzymes of purine metabolism in skin, I. Guanase
activity of rat skin; J. Biol. Chem., 43, 43-48
(1955)

Hershko, A., Wind, E., Razin, A. & Mager,
B.;
mammalian red blood cells; Biochem. et Biophys.
Acta, 71, 609-260(1963)

Rokosky, J., Jr. & Beck, J.V.:. Guanase deg-
radation by Clostridium acidiurici, I. Evidence
for the presence of guanase; J. Bact., 69, 563~
565(1955)

Roy, J.E.; Lingcod muscle guanine deaminase;
Canad. J. Biochem., 44, 1093-1098(1966)
Pierre, L.

Conversion on guanine fo hypoxanthine in

Guanase activity of the symbionts
and fat bodies of the cockreach, Leucophaea
maderae. ; Nature, 208, 666(1965)

Hodge, L.D. & Glassman, E.; Purine catadolism
tn Drosophila Melanogaster, II Guanine deami-
nase, inosine phosphorylase and adenosine dea-
minase activities in mutants with altered xanthine
dehydrogenase activities: Genetics 57, 571-577
{1967)

Kumar, S., Tewari, K.K. & Krishnan, P.S.;
Solubilization and partial purificaiion of parti-
culate guanine deaminase from rat brain; J.
Neurochem., 13, 1550-1552(1966)

B © Partial purtial purification and mole-
cular heterogeneity of guanine aminohydrolase
Jrom mouse liver and brain; Korean Cent. J.
Med., 17, 421-438(1969)

Kumar, 8., Tewari, K.K. & Krishnan, P.S.;
Partial purification of guanine deaminase inhi-
bitor from rat brain; J. Neurochem., 12, 1003-
1004(1965)

Kumar, S.; Guanine deaminase in developing
rat brain; Arch. Bfochem. Biophys., 130, 692-
694(1969)

Dawson, D.M.; Absence of guanine deaminase
Srom cevebellum: Neurology, 21, 621-626(1971)

Seegmiller, J.E., F. M., Kelley,
W.N.; Enzyme defect associated with a sex-
linked human neurological disorder and excessive
purine synthests; Science, 155, 1682-1684(1967)

Rosenblum,

21

22)

23)

24)

25)

26

Rt

27)

28)

29)

30)

31

32)

33

g

— 183 —

A%, &k HET, €A% EHESR S84
A& Guanine Deaminase 34 9 2 Isozyme ¢l
A AT olF, 10, 23-29(1967)

Lowry, O.H., Rosenbrough, N.J., Farr. A.L.,
Randall, R.].; Protein measurement with the
Folin phenol reagent; J. Biol. Chem., 193, 265-
275(1951)

Folin, 0. & Ciocalteau, V.: J. Biol. Chem., 73,
627(1927} from Data for Biochemical Research,
ed. by Dawson, R.M.C. ef al., Oxford(1968)
D 618.

Roush, A. & Norris, E.R.; Deamsination of 8-
azaguanine by guanase; Arch. Biochem., 29,
124-129(1950)

Al-Khalich; U. A. S., Aftimos. S., Susharrafieh,
S. & Khuri; N.N.; A method for the determi-
nation of plasma guanase on finger-tip blood;
Clin. Chem. Acta, 29, 381-384(1970)

Caraway, W.T.; Colorimetric determination of
serum guanase activity, Clin. Chem., 12, 187-
189(1966)
Biswas, B.B. & Abrasm, R.;
hypoxanthine from guanine in rat liver extracts;
Arch. Biochem. & Biophys. 92, 507-511(1961)
Roy, LLE. & Roy, K.L.; The mechanism and
specificity of guanine deaminase; Canad. J.
Biockem., 45, 1263-1269(1967)
Kumar, S., Josan, V., Sanger,
Tewari, K.K. & Krishnan, P.S,;
guanine deamingse and

Formation of

K.C.S.,
Studies on
its iuhibitors in rat
tissue; Biochem. ., 102, 691-704(1967)

M., Kalyankar, G.D. & Talwar,
G.P.; Biochem. Biophys. Acta, 77, 307(1963),
In Roy, LE.: Lingcod muscle guanine deami-
nase; Canad. J. Biochem., 44, 1093-1098(1966)
Kumar, K.S., Sitaramayya, A. & Krishnan,
P.S.; Modulation of Guanine
Biochem. [J., 131, 683-687(1973)
Josan, V. & Krishnan, P.S.; Regulation of rat
liver guanine aminohydrolase by GTP; Biochem.
Biophys. Res. Comm., 31, 299-302(1968)
Kumar, K.S. & Krishnan; A#n allosteric and a
non-allostric guanine deaminase isozyme in rat
supernatant; Bfiochem. Biophys. Res.
Comm., 39, 1087-1093(1970)

Sitaramayya, A. & Krishnan, P.S.: Allostesism
in yat brain supernatant guanine deamiase;
Biochem. Biophys. Res. 40, 565-569
(1979)

Mansoor,

Deaminase;

Iiver

Comm, ,






