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Guanine deaminase(Guanine aminohydrolase; E.C.
3.5.4.3) A=A T 50d 0] A9k (Schmidt, 1932)
oty = Htk, RBAGRE S oUW, 2 BH
=3 Rk ozA Rid=m . v F Hd8 &
o EHEL A A4 GDAMEH-] BEE - 2tz
T, BE7A oAl olase L S8 Mg
A MaFwe et dopd Ad Filwh

2, A F(Rakosky, 1955), &% (Roush, 1954), of &
(Roy, 1966), L f% %(Kumar et al, 1965, 1972;
Currie et al., 1967) %<4 GDAjLMEo] HFEs o, &
FrRE) FEEV AR EE R 52 glod, A &K
ek gAE A, 24, AAd8 FKiEke M = GDA
kel A8 Ze=A g2 w4, offs, #Hi, g2
B Ee RERE 493 2& EES 2o F2 o9l
o AL THFEFET 244 BHE o], F BF, KEB
A vlaAd GDATEHe] wod, o4& zAdM
ihtke]l 53] vlvldicb RoE et wfepdq o]y @
GDAMEM: Y dfMEE S HEEBe ER2E o &
He o] Adsds e &9 o (Han, 1971).

GDA¥ =7% purine RALHY LA 2AM gua-
nine% Jfaminofk 3}o] xanthinee @ A A7) o=
xanthineo| xanthine oxidased & JKfEo 2z {UH
He A2 =25 F3dct. EE guanined
229] -7} salvage pathway% &3 nucleotided] T4
B FIAs71 = =4, 9 xanthinee 2 ik
] dE) —FEgE Yoo Az A=A B
ol ek, whetA FEMRHICE ERS =4, ol d
A & 228 GDAS ififkel weele o gsle &
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WRREA Fdoal i
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Aold, #ist 2 & APdA GDAZ AL wow g
= AAoldd (Currie et al., 1967).

v AEd vpelZo] ofF GDAS) RS 35
EolA B AAels 2 BEFENAR ddAr @
Bigo] Qe14, Bzl &= 259 GDAY HiHEL
EolZ WEFES H¥aA A4 BHE &9
2 A (Park & Kimm, 1976; Kimm, 1976), poly-
acrylamide gel B E1xBhi:k & o) 852 GDAK B xan-
thine oxidase® couple¥o 24 formazanil oo o
27 4 A WY AL, oeld Are 4L o
SRhezs, AFAA H6AF Fd 42 GDAY
isoenzyme®y ERXBIHKE WAz geon, o5 2
isoenzymeZ} 8159 H{bRH HHS AEdd nowm
28 ol YA LA GDAs 3 2F AL EE
¢ B> HAYA) wnd e vl

B A

1. MEEHE

Agd EEAGA fHEE A % 200~250g9 Spra-
gue-Dawleyffie] A7 & Q¢ Tl Argsigl e,
Guanine, xanthine, hypoxanthine, nitro blue tetra-
zolium (NBT), phenazine methosulfate (PMS), tetra-
methylethylene diamine(Temed), xanthine oxidase
(X0), guanosine-5"-monophosphate (GMP), guano-
sine-5'-diphosphate(GDP), guanosine triphosphate
(GTP)%& Sigma (St. Louis, Mo., U.S.A.) &t
W

acrylamide %

tris-(hydroxymethyl)aminomethane(Tris),
N,N-methylene-bis-acrylamide =
Merck(Darmstadt, Germany) k@, =9 ¢ A
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k& Kanto(Tokyo, Japan)&it#leag AHgshaleh,
2. BF homogenate &%

REIES DEists A4 dA44 FA H& 4
Z8lo] WY 0.25M sucrosedoe] o] 912 AA
4 nlE 12 Potter-Elvehjem homogenizerel %7
o] & AW ¥ F 20%(w/v) homogenated HE3
o},

3. Guanine deaminase®] IB4-iE8LE

8] 9lzko] defxl AZN homogenateZ 105, 000X
g2 1AEL 4°ClA ELsHiads o F4=
AL veln o E@Ese 49

a) Ammonium sulfateo] & & @

9 ke ammonium sulfated 7}3le] 50% 2 2
MESE 3 & 10,000xg=Z 2087 A # 3 A .
A714 A& WEHE 94 vEa o hifgd oA
ammonium sulfate® 7}3}e] 80%E3E ol FEHI
Fo] 10,000x g2 2083 QA2 gt oA =
LEES vE 2 2 EHTE A9 kehae 0.02
M phosphate 9t 2 (pH 7.2)e] £ ¢le] GDAS] EN#T
= e dus.

b) #HT

o] ohzte] EAKTE 4+E-L 0.02M phosphatet4-4 (pH
7.2)¢] B0W:HIE ot EH L Fol o] F A 10,000xg
2 207K ROaENd 2 LiEE GDAY ENg
Blez ke

c¢) DEAE-cellulose column chromatography

0.05M NaClZE &4He+ 0.02M phosphate 159
(pH 7.2)2.2 Zffjol o] 24 22§ DEAE-cellulose
9] column(l.5cm x30cm)ol] §lollA Zvi® FEiroH
£ fififelz &7 7+ L density gradient S o] &8
BHIE. £ 0.05M NaCle& 44535 0.02M phos-
phate ©% 4 (pH 7.2) 500ml%} 0.35M NaCl-g& &75sh
% 0.02M phosphate &9 (pH 7.2) 500mlZ NaCl
density?] gradient® ulE¢lev olzH FHh"E &9
< 12mly 8 S#lez rel HREEAH. A 4l
H3ld GDAY iEHY EHES A2 44,5
R 61 FEE Pt Apglez Atz A1, 1R
129l ZEle el BA#le = Agen, #26,27,28
299 304 5EE P CHMez F& Rl

4. AR =RE

9)¢] chromatographyel 4 o2& BT 5 JHe] o 3¢
280nmel A o] SEAEENE S £ GDA IEE
Mo Fae e S ddeidE vlz) Kjeldahlome-
try2 BEBESES 2A34% £MiFF albumind Ei#
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Bgro 2 Aw LowryE(1951)d =gt HAEE E&
3ot
5. GDA2| BRIz %

GDAS) JEHME L guanineo] xanthinel 2 T
o GE BKEY HLE FRHE FEZIHS g
7ol A g,

of & AMEMEIERY o F Kumar$(1965)9) Jyjkdl
w2t Tris 150 pmole(pH 8.0), guanine 1.5 pmole
g H&{EHS 24 = 0.1mM A 0.5mle Akt
o #Ee 2d BREMAER 2mls}t HESgd. &
4 28 guanined Yoz ARAgz HEaRE
W) &4 wub 30°Cel A 1084 A 6047} incubate
g o 10%(w/v) HCIO; 1mlE 7letd E4RES A
AAZet o $4E MmiHHEENY o LA FF
G2 20 HAE F 245nmol A BEES 54354
o}, o]® pHi: & 3 1~27} =34,

4H HERE DAFERENERS BRE Tot 10%
perchloric acid% mA7tzte] A4S WiEAD o
guanine S 7}ghA o] Zgket.

HERd A8 EHmERS BRXEHLE Tz

-+ Absorbance

B S

230 250 270 290
Wavelength, nm

Fig. 1. Scanning profile of guanine (25uM) and
xanthine (25uM) at pH 1~2 over the wave-
length range from 210 nm to 300 nm res-
pectively.

Guanine (-——-) and xanthine (—) were
prepared respectively in the perchloric acid
solution, the concentration of which was
equivalent to that of the diluted enzyme
assay system for the measurement of UV-
ahsorbance. Each preparation was scanned
on the same chart paper.
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A 1 20l A F3% guanines} xanthined] molar extine-
tion coefficient®] #£8(7.2x10° at 245nm) & o] &3}
o] xanthineo 2 W#3 guanined molef& A A&
g ks ERel RAFBENMERY HRS HESR
¢ &g 721} UV-spectrophotometer(Pye Unicam
Co., England) 9 {€i#8 cell housing(30°C)sl 4] incu-
batest A Al zkel W& WkEEe MAE pH 8.040A
A &Aadch o] Hikd4 10mm cuvetted A}E
o WEHHIERY BKRE T spectrophotometerd] &
AHAE.0F Y222 Imm microcuvetted A2 3§
ez kgL F40 sledA S 2 &
42 KmfE-¢ F3171 $16td ¥& F =9 guanined:
ALY 9o 10mmY cuvettes ALEdtgch @3
A2l RE wieb o] $& Fx9 guanine(50
#M) 7} xanthine(50pM)& pH 8.0¢] 4 scansle] 7zt
2| molar extinction coeficientZ Fatgdwl vl ZERB
9 ael & 250nmel A shg A4 3.627F H A, o F
o] &3t guanineo] xanthinee 3 @i molelt %
A Ak st et
FAHAY g9 18724 1 pmoleg] guanined

— Absorbance
o
[ ]
[%)]

L L] R | A L

230 250 270 2190

Wavelength, nmo

Fig. 2. Scanning profile of guanine (50xM) and
xanthine (50uM) at pH 8.0 over the wave-
length range from 210 nm to 300 nm res-
peciively.
Guanine(*—-) and Xanthine{—) were pre-
pared respectively in 0. 16M Tris buffer, pH
8.0, which were scanned on the same chart

paper.,

xanthine2 2 BE#A 7 =d 243 434 E 1 unit
2 E&oHg e
6. Acrylamide gel BEXNiZE ¥ GDAR &

Acrylamide gel T#ikEI& Smith(1968) o] =
g} Al shod el e 271% 7.5ecm x 0. 5em(1.D.)
9l % gel& 7.5% acrylamide$}t 0.2% bisacrylamide
2 wtsglen AR gel ¥ spacer gele iy,

HEAREEA 2 BURYe  0.5% Dbromphenol
blue& 4 4idl: 40% sucrosed <& 2:198 AwAEH=E
EREE e 234 e what 10pl~50p19
AEE gelslel fiffglz ool Wi At BHE
g 27 & st geldl Eol7AA Axe EFE
2mA9 EHET FAATG G55 geld Seista &5
mAY FAFHE s2AGAE JEst gel Foz whady
4F 10E7A o1 FlE A il

TR Eo] ¥ 73 isozymed #f-2 xanthine
oxidaseZ coupledts] formazanfZ S o] £3sle] NBT
F 2RAA EuAd Yot

I GDAE 2244 71 flavoprotein® 4 &9l xanthine
oxidases} Al d ez [KlEslo RS LRI vl
ol PMS% i/l 23t NBTE HA2&EIHE for-
mazanZEE 27 AE Wdz ddd. 5 54
e ude Edadd g5 Fe ERe= GDA ¥
BERS Edt.

3.0mM guanine 0. 5ml
0.1M Tris buffer, pH 8.0 2. 0ml
400mg NBT/100ml 0.3ml
50mg PMS/100ml 0. 1m!
1.0 unit xanthine oxidase/ml 0.1ml

w R 3.0ml

GDAE Rufaslr] Sl3te] MA@l BIF sl=xt
g A g o) &5td gelE gelFlA wiel Tmm(H
)% 10cmifoll &7l GDA 94-89-% gelo] 43
A7 =& A3 FE o2 30°Coll4] 5 A7} incubatedls
24 89

KRB &R

1. GDAZEMRT
A 1 x4 B%Eo] pH 1~29 4 2] guanines} xan-
thinesl MR o] = 245nmoll 4 7} F# 4 = molar
extinction cocficient 7. 20 x 10%] ¢l o}, Kumar(1965)
9 Wlez GDAY FEHS 2FgH s o FEET
o] &3 guanineo| xanthineo 2 Wi#d pmoled2
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A Aeked GDAS iEE-S XA 86l
g8 A 25eA B uvkebgo] pH 8.0 A9 gua-
nines} xanthined] WXE Aol & 250nmelA 7}3#
A] molar extinction coefficient #}o] & 3.62x10°¢ &
B33 gleow o9 #MRE olfste] guanined
xanthineo 8 @3 1 gmole-d A 4T ez GDAY
iEME 1unit2 A2 Aeld.
2. 23 BF GDAY 4% X polyacrylamide
gel WE kS Ol 26 isoenzyme?|
#2 IF=2 ¢ homogenated A EA | HFRtEs#
4 ammonium sulfatez 4 ¥ 3315 50%°14 80% %
sasle B A2 BTt ol & =HA &4 DEAE-
cellulose column chomatography®& ¢4, NaCl9] con-
centration gradient2 ¥ GDAZ HAoWMET 2
F= A1E 2 A 3x¢ e, =3 GDAREHE poly-
acrylamide gel bed 4o} A xanthine oxidasest couple
@ formazan)ifEo 24 Pag Axde A4ES%
t}. Z J|¥ homogenatedl 4] & GDA isoenzyme pattern
o] 349 bandz vhebykel., A1 bande 3 & stAA
o, A 2, A3 band: <zt Ay etz B A
o] homogenate® ammonium sulfate® G4 44
A= 2]/l e bandz WARE ] EfEged,
& DEAE-cellulose column chromatography<l £} 3¢

&
=l
=S

=3
=3
-

Enzyme activity(unit/ml)

i
=
=

J

Absorbance of protein at 280 am

| N
Y“""/A
10 =

60 80

[1] 20
Fraction nunber

Fig. 3. Elution pattern from a DEAE-cellulose col-

umn of rat liver 105,000Xg supernatant
guanine deaminase.

The column(l.5cm x30cm) was eluted
with sodium chloride concentration gradient
which was formed by mixing 500ml of 0.02M
phosphate buffer, pH 7.2 containing 0.05M
NaCl with 500ml of 0.02M phosphate buffer,
pH7.2 containing 0.35M NaClL
——: Absorbance of protein at 280nm of

each fraction (12ml)
.—. : Guanine deaminase activity of each
fraction (12ml)

a b c d e

Fig. 4. Polyacrylamide gel electropherogram of gua-

nine deaminase isoenzymes of rat liver

a: 105,000 X g supernatant

b: (NH;),S04-salting-outed (50~80%) frac-
tion

¢! Fraction A from the DEAE-cellulose
column

b: Fraction B from the DEAE-cellulose
column

¢: Fraction C from the DEAE-cellulose
column

After dialysis, all samples were subjected

to electrophoresis.

Yol d ABCH#E 77 Wl = & polyacylamide gel
electrophoresisdt 4 2 B4 %= CB.A 7#l9 <4
9 o.v, o] 5& homogenated gel electrophresisA] )
& =) ABCFHF vay dXsHgew, BC 4
#le vz Adselz JEskA] g digld.

weta] A AEL JF GDAS DEAE-cellulose column
chromatography$} polyacrylamide gel electrophore-
sis?] AT 7 isoenzymee] 3719 H#fez vyl
AL Fed st 7 GE9 5E84 54 HEEA.
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Table 1. Partial purification of guanine deaminase from rat liver

Volume Total

Total Specific activity

Recovery
Purification Step activity protein Purification
(ml) (unit) (mg) (unit/mg of protein) (%)
Supernatant of 20% homogenate
(105,000 x g for 1 hour) 62.5 20.7 1150 0. 0180 100 1.00
50~8(0% saturated
(NH,):S04-precipitates 8.20 16.5 388 0. 0425 80.1 2.36
Dialyzed, centrifuged supernatant 15.0 15.6 364 0. 0429 75.3 2.38
DEAE-cellulose column chromatography:
Fraction A 36 1.50 38.7 0.0387 7.2 2.15
Fraction B 36 1.38 14.4 0.0958 6.7 5. 32
Fraction C 60 1.22 17.3 0. 0705 59 3.92

2 A= W GDAMHE A N4 GDA Bk
ol W¢ Az, % GDAS MKEL homoge-
nate®] ammonium sulfate(50~80%)3 M o2 80.1
%, TAF 75.3%9 .21}t DEAE-cellulose column
chromatography %ol = 438 A, 7.2%, 2# B, 6.7
%, 8 C, 5.9%%Ac. ¥ RBEES GDAY ML
e 2 u] @ ot B DEAE-cellulose column chromato-
graphy ¥ &%, ammonium sulfate® 4} 2 2 o} ¥
7 iE Frhs A S8l A 2154, &8 B
5.32¢, Z#l C 3.92v) 9l o},

3. EF HGDA Z 4rBle ghhay i

NaCl concentration gradient® DEAE-cellulose
column chromatographys] 4] 92 Zr#ig A W= GDA
SE(GHE A)Y BEFEN KERE tfe A5
Zol= o] & Hill plot2 #ifasle] A5(b)%% 9t
714 F% apparent Km 3h& 18xMo] dldh. Fulx
GDAZBI(FHB)e HHFhY REHE 24 = A6
(a) 5o [@u:stel o] Lineweaver-Burk plotz gl
atol AGb)E dict. AuHdl GDAGHAAE 4
BBAA S a2 A7@ S A7) LS Lt

0} O
S, Ja wgl}

allantoing, =8 ol guanine nucleotide?l GMP, GDP,
GTPE 7% 0.1mM7A 2] Fx2 GDA 34 234
Azbalel Wkl wk GDAS ififkel w]X) = e 3
T gl

£ =

Purine catabolism® {S#i3cE& BAEfCH S =48
= & HAEY deld, 53 GDA= guanined ol
WA A xanthineo 3 Fuffifhez AN oz
Al, purinefQi#iol 2lo]A4 o] v} “point of no return”
A3 wgE @Ested, A zAWA guanineo]
salvage pathway® &7l phosphoribosy! trans-
feraseg} guanineo] o ¥te] 4 §o}= F 93 FHLol .

2ol obg 7t = GDATEM: 9 49 ulA 5 i
b= A Kot & ek obvle}, T4 FHWERA  #
B A EEhd, 2 B eEy fitko] H et gy
A1 okA ¢}, Kalckar{1947)1} Roush & Norris(1950)
9] spectrophotometny®] 2] &F JuiE o 79 Hue &
Free(1965) ¢ Knight(1965)9] wuh# o]} Berthelot &

ol2] ¥ 43 AB.Co ByUBK HiEE Ardod 2 BES o] 47 Hfapk(Lee, 1969) 2.2 o A4del o7t
o S8 A: BESE 9 8d sigmoidal curved [ A4 5] o] Y},
MM S b el o] GDAS#Io) allostericdt HE S E3 z24J GDAS isoenzyme pattern 7 o} &

Iz d5E B F2 s, 34 MBS 48C
o) HHEEH KEEEAA = M 48] hyperbolic
8% 2 v Lineweaver-Burk plotd] 93 Kmffie 483
B7t 22:M, SEC7b 12pMe] R et
4. KBIAMBMN njxls GDA2| BE

#HE5S) GDAZL RMFAM#E] =1 EEe 7
B Rz -4 GDASl #iEH<]l xanthines}t NH,,
hypoxanthine =&=2 33z purine RHY BEW

B2 eIl er, AAF(Park & Kimm, 1976;
Kimm, 1976)2 ©¢lel & GDA$] isoenzyme pattern
& Wikt Al xanthine oxidaseE couplingA A
formazang F@Fez4 GDAZ Efsls Hpe
sz, QA2 polyacrylamide gel bedAfe 4
GDA isoenzyme® 8 & W[i{cegst. EAFqA 9
formazanut-§< 94 GDA isoenzyme pattern gel
bed ol A R AAE A g gdeov o5 5
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v
0,.05}F
0,03}
0.01f
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(5]
(a)
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S /
.‘i’? -0,3 /
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Km: 18 M log §
(b

Fig. 5. Substrate concentration-reaction velocity

relationship of Fraction A of rat liver gua-
nine deaminase.
(a): Substrate concentration versus reac-
tion velocity plot

(b): Hill plot

Fraction A was the first peak of guanine
deaminase activity eluted from the DEAE-
cellulose column.Substrate(S) was expressed
as the concentration of guanine in pmole
and the velocity(V) was expressed as the
absorbance decrease of guanine at pH 8.0
at 250 nm per 10 min.

0. 04F /
0,02t
50 100
(8]
(a)
N
Y 1o
50
ad
P
<5 Km :zzpum O 3 To % 10-2
_1
(sl
(b
Fig. 6. Substrate concentration-reaction velocity
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relationship of Fraction B of rat liver gua-
nine deaminase
(a): Substrate concentration versus
tion velocity plot
(b): Lineweaver-Burk plot.
Fraction B was the second peak of
guanine deaminase activity eluted from the
DEAE-cellulose column. Substrate(S) was
expressed as the concentration of guanine
in pmole and the wvelocity (V) was
expressed as the absorbance decrease of
guanine at pH 8.0 at 250 nm per 10 min.

reac-




—Kimm et al.: Guanine Deaminase Isoenzyme—

v — ——
0,02
0.01
50 100
(s8]
(a)
100t
1
v
50
-5 0 5 1.0
Fm = [2pM 1
(8]
(b)

Fig. 7. Substrate concentration-reaction velocity
relationship of Fraction C of rat liver gua-
nine deaminase
(a): Substrate concentration versus reac-

tion velocity plot.
(b): Lineweaver-Burk plot.

Fraction C was the pooled one of fraction
number from 25 to 29, eluted from the
DEAE-cellulose column. Substrate(S) was
expressed as the concentration of guanine
in pmole and the velocity (V) was ex-
pressed as the absorbance decrease of
guanine at pH 8.0 at 250 nm per 10 min.

#jo] DEAE-cellulose column chromatography<l 2] 3k
FEis g 4Rt AR 83 F GDAE &)
[&® 37he] #lez vpeialeat s A& RN

=4 A5 4@elA §f GDA¥} DEAE-cellulose
column chromatography® 3719 $& oz F5 5
vt A4 Kumar§(1972)0] kx4 27
o 28 doiste A4 BRRS 28 Fogle
(1970 ¢ A AL K{stA DEAE-cellulose column
chromatography & %3 3719 £8& dsivd=z n=
st vh. =3 Bieber(1975)%F =49 HFE# GDAt
polyacrylamide geld7]dEc2 4719  isoenzyme
band® t}yolActz F389 o Lewisst Glantz
(1974) = Sephadex gel filtrations} polyacrylamide gel
electrophoresis% ¢]-&3ts] GDA»} isoenzymeo] ¢l
A 550,000 %9 B— peptided & FAa9 =}
2 AN E Kimm(1976) & Xanthine oxidase®
coupling] 715, NBT o4 INT(2-p-(iodophenyl)-
3-nitrophenyl-5-phenyl o] 23]
polyacryl amide gel bed4lo]4} 242 2 FGDA9
isoenzyme$ Humelgl & Emasivh. o2 @ GDA
isoenzyme patterne] o1& HIEH 225 2 439
Az v de] B9 GDAF multimolecularg ez 2
AR 754 & AMdtz glen ol Currie(19%67) %
o Ao dA gz gt

Kumar¥(1972)2 DEAE-cellulose column chro-
matography 2 719 iscenzyme$ R 23z gl&d o
% enzyme A% allosteric #rtke velye] 2 A
9 FEAYG & 42 ngev o Kuftie 5.3.M
2 FBIAS] Kulf 18M7 & 285 i dct. §id
EAYAA L H#tl Bk Co} allostericdl #4Ee et
WA el Kumar$9 enzyme Be} [—dlg o0 o
T 48l B Kuf7t 22sM2ZA enzyme B 20.Ms}
vl 2dte] @—¥ isoenzymes &1 se4d g ez
A=t

GDA¥ purine catabolism®] B A AF2)
WHEE P4%Es sldsle 9€2 =2, purine nu-
cleotide®] catabolic rateS ZzAd+d 298 982
stz gk, £2 GDAY #EH<l guanine®] nucleotide
2 HAKS <77 (Abrams, 1951; Brown et al.,
1949), GDAZgl 4HE<l xanthine 9 A nucleic acid,
=+ nucleotide2 THFEF ] Zoifte] Rzgss
3% e (Kelly et al., 1967; Pornales et al, 1965;

Mager et al,, 1967). 53] free guanineo] salvage

tetrazoluim) -

pathway® So]7t&dl & phosphoribosyl transferase
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(Korn et al., 1955; Kornberg et al, 1955), =+
nucleoside phosphorylase (Kalckar, 1947)¢] ] &<
Ay, oF ZAES GDASH ©l el X
guanineel o she] A& oA HE2, GDAZ A%
W dAzAsAS 2ad 9¥E delAgL A4
o] %} (Kumar et al., 1972).

wpetd] A AHEe GDAS AAzAY A P1A e o
& 7AExd vma $4 GDAES F4HEQ xan-
thinez} NHj; hypoxanthine, =81z %3] purine {{
#Y FAEQ
%9l GMP, GDP, GTP% #7 0.1mM7A8 ¥E=
GDAWrEA ol A 7hetel 2 gtAl <t GDAS kel & A
8 o g8 A= gkt 58 GTP7t GDAY allo-
sterismol ¢ 8% w] =} (Sitaramayya & Krishnan,
9702z MG & 2AgAE S Ax
s so A4l allosterism® R Fz AL 7
RA A Sol oA o ge Ptz A g ALR

bt

1 allantiong, =% guanine nucleotide

7 B

94 W27 A %ol homogenize &g, 105,
000 X g 1= 1% % ammonium sulfate® X&) k= 50% Ml
A 80%7A A& 2, A% §, DEAE-cellulose
column chromatographysl 4l NaClz =74tz ¥4
Azl Az 3708 iscenzymed ¥ & dgles, A 7
Al vtel polyacrylamide gel electrophoresis A ¢ 3}
o xanthine oxidaseis coupling4] 7] = NBT% {forma-
zane 2 A#AANE E4E ol &3] GDAWEEE 2
@A ke s S

o] % GDA A ‘iil% ;&E-‘g—ioﬂ o] gle] allosteric
3 EAE xo F b C %9-& non-allosteric
gued, BC, ’Eﬂt Kuf 7} Zhzb 22:M, 12uME
Aol 89l 2 v, polyacrylamide gel electrophoresisel
A% 2 migration& =7 @& EL£TOUd. =29
ool el maubgAed A el ¥ hypoxanthine
xanthine, NHa allantoin, GMP, GDT, GTP% & 0.1
mM3E sl o] 25 % A5 GDANG F¥& vIAA
29kt
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A Study on Staining, Determination and
Regulatory Mechanism of Guanine Deaminasc

Seung-Won Kimm*
Bou Yong Rhi**
Hong Keun Chung*

* Department of Biochemistry and
*x Department of Neurapsychiatry
College of Medicine, Seoul National University

For preparation of the iscenzymic forms of gua-
nine deaminase(GDA), the supernatant from rat
liver homogenate was subjected to salting-out, fol-
lowed by dialysis and DEAE-cellulose column chro-
matography. The fractions collected from the co-
lumn were pooled into Franction A, B and C ac-
cording to the chromatographic elution pattern.
To characterize the isoenzymic nature of each frac-
tion, the enzyme kinetic propertics were studied
and the isoenzymes were visualized on the polya-
crylamide gel after electrophoresis. The results
obtained are summarized as follows:

1. GDA isoenzymes were stained by coupling
with a flavoproetein, xanthine oxidase in the pre-
scnce of an elecron carrier, phenazine methosulfate
and nitro blue tetrazolium wkich in turn is reduced
to a water-insoluble dye, formazan.

2. Fraction A was the first-eluted peak of GDA
activities from the DEAE-cellulose column and was
separated into two meajor bands on the polyacryl-
amide gel after electrophoresis which showed slow
migration through the gel. The slowest-moving
band of Fraction A was not shown in the electro-
pherogram of the 105,000xg supernatant. Frac-
tion A showed a sigmoidal response to the substrate
concentration of guanine and its apparent Km value
was 18eM.

3. Fraction B was the second-eluted peak from
the column and was stained as a diffuse band on
the clectropherogram which showed intermediate

migration through the gel. Fraction B revealed a
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hyperbolic response to the substrate concentration
of guanine and its apparent Km value was 22uM.

4. Fraction C was the lastly eluted fractions from
the column and was separated into two diffuse
bands on the gel which showed the most rapid
migration through the gel. Fraction C revealed a
hyperbolic response to the substrate concentration
of guanine and its apparent Km value was 12pM.

5. All fractions were unaffected at 0.1mM con-
centration of xanthine, hypoxanthine, NHas, allan-
toin, GMP, GDP and GTP.

2 10 g 8
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