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On 5'-nucleotidase and its isoenzymes in liver tissue of rat

Agel et o shed & ol FoAGmAT L Pup e

2T 4% - W)

A 2

5-Nucleotidase (5’~ribonucleotide phosphohydrolase:
EC 3,1,3,5)= 7}% mononucleotide #A-2] ribose @
= deoxyribose?] A 5¥l BlAe] esterslyl HFELENS
7heEd sl & o) o (Heppel® Hilmoe, 1963) 7t
Z  nucleotide o] 4 & 5'-adenosine monophosphate
(5'-AMP)ell 3t Kol4go] 7% %7 w Fol (Stefa-
novic®, 1976) 2 $4 L& F7 o & HHI AL
#3559 D}

wg o] Eaw A9 AN AN 48 Adnd
et Agsel e BhRAEA 2 327497 A
Zoto] A% o 9% ectoenzymeo]s] ol
(Depierrest Karnovsky, 1974; Gurde} Evans, 19745
Tans®t Lauter, 1974; NewbyS, 1975) Al E 4 8%
geo 4] fBARLHL Heldtt  BUEEE (marker
enzyme) 24 27 o] EHz ¥ Heln, 2 Zedx
algaare] wopwl @A lecting AT LS TS
d ¢j&5 2% 9= Aol c}(Riordan?} Slavik, 1974).

of Watb ehizt F A4 Es AZE WA o,
gActe Faxs 2 AEe W ofrise 2 Ast
AdgArte] A Hag HAe] WA sR®
5 -nucleotidase®] AW 3 E AAFozy AFFAT
o Wi Hegsted AgHsm g@rb(lkeharay,
1977).

3% 4174 5'-nucleotidases] #HA4 & Aoz Y
v o] alkaline phosphatasedt4go] Z71¢ = = 14l
o] WAl AEA [FEsol EAL 4F
= ARF EEE s 2 glon (Kowlessars, 19615
Gerlach®} Hiby, 1974; Sherlock, 1975), 8¢ =gt
o] 91o] A% y-glutamyltransferases} Al 2 @3
FAe] Frtite 2 Aol zeke] Wl = A A
Ar FE 2 gt (Kim%, 1977; Beck%, 1978).

qubd o2 A o] AftE RE ] mat BT
B EAA R wat Fx27, FAleEAd Aot dA

HEDH . LS

# 7 o 2 (Emmelots} Bos, 1966) w4 BWH =
A7 Fed AnAA 1S Aoy A4 gt
(Coleman, 1973). & A xzute) Ay T4 AW
g 95t e 2 Aol ggle] old 9Fhd 22
¥lth 7ol el (Dutterat-, 1068; Vessey9 Zakim,
1970). 2elme 5] alzvlel A¢d @I E TA
Ao QA FEA AAel et SHE T E (peri-
pheral - extrinsic proiein)®} P #ig H (inte-
gral = intrinsic protein)®@ ¥F3x i Aol
SREME EEEE AA e K EMRE (lipid bilayer)el
oA ebatA Agsie] BAAF] AxHEe] A9
ol ube REdE AIES A "’f"fm@f’ﬂ BEESt]
Aol AAetr) wfe A AeAA FERE
o] 98 Zeog AatE = 7,10113} A VA4 =y
AL QA o] A4 Feld = RENERS 3N E
Hg2 el w=fA ZAY AAA AL AR
FfotAd =z g4589eE L84 el (Sin-
ger, 1974).

a2 g AL A A% phospholipase (Abouissash
Cleland, 1971) =+ A% %4 Al (Joergensen, 19702
A e Av Fe 743 A A A (Kamatakigl Kitagawa,
1973; Chungs} Lee, 1979) #| A& A Tt A FH
g AaAy o fAdel HAY Fadvhs A4
Bad v gtk

s pfett BAES 5 -nucleotidased= A Zehy ol
Al sphingomyelin=} Z gts]eo] EAglctE AbAlo] B
o] ¢ 29 (Kremmer%, 1976) sphingomyelin®i & #8
o 2 AAY = 54L& v dF5 Y (Widnell,

1975). =9+ sphmgomyelm-f-’;—?} s 2 Ale]l 5-nucleo-
tidaseE- phospholipase® A st = = &4l #3}
3= ¢ or] (Emmelotst Bos, 1068) =t2}4 BERIELE
of-nucleotidase?] @A o= G g& =[AAA gE Ao
2 239 v gAY 8 (Widnell, 1974) phosphatidyl
inositole]l Eeo]Ae¢] ¢l¥ phospholipased A28 A4
o] A & sphingomyelin %33 ¢l 5'-nucleotidase7t &
Atz AbAle] #3597 ) o] o] phospholipidr}
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5'-nuclectidase®] Al %w} L (anchoring)e] 439
A Eg dhepe Aol ®Had v Yt (LowE 1978).

wg YA ARIAAE ALed A Y 73
S+ BN 5'-nucleotidase i~ sphingomyelin *- 314 &
A2l 5'-nuclectidase ¥ v} = v FHAY 5 R L 2oy
Pz GopA & A4 o] woay gl ol (Fvansﬂ Gurd
1973; Slavik %, 1977).

A7z o] gh3e] phespholipide] #iiel =& Az
S0 Aol urel AR A 7)o A Egs
vl A sleletel et A abs]e] B o e 4
tidase®] 3+4eo] 3 phospholipide] o &2 7%}~

#3te] 4] 2ol n-butanold A&l upaAlA S 44,
AAHZ ARG Aol 2w o] a4 At
ol (Morton, 1955) = f4%%4 &4 H4& 3szn
hE AAg Ao vlw Arstud sy

3 5 -nucleotidase= 19341 o] whA = o] =] (Reis,
1934) F2 99 A%e] A Al 24 2 5o A
ESY7] A Eel z iscenzyme?] #H4E EAE T4
g e Aslewl, o 2 @49 33 pHA 24 &
o] W (Bodansky 2} Swartz, 1968) Concanavalin A 1|
gl 4 £ 5'-nucleotidased 44 o] # {7 #](biphasic) ) ch
+ A4 % (Riordan$} Slavik, 1974)¢] isoenzyme2| &
AE sz UL ¥l Aot o]s) e g
Aetsted AR RIS O-nucleotidase-d %, £ 2

A A& polyacrylamide 7|9 EHel 4] isocnzyme?)

5'-nucleo-

EAE A 2o gy Aol 2 ANE B wa
spol o},

A sty
L asMz

AREEL Al goa FTEAYAeNA A g 4
Sprague Dawley 3-(200~300g)9] 813 & <+ Fu9
ol Ab-8-8} 9 o}

Sephadex G-2002 Pharmacia Fine Chemicals(Ups-
ala, Sweden)o] 4], DEAE-celluloset Merck Co.
(Darmstadt, Germany)ell 4, 5’-adenosine monophos-
phate(5'-AMP) 2} Bovine serum albumin& Sigma
Chem. Co(St. Louis, Mo. U.S.A)el} 4 “F91 8}l =, Tris-
(hydroxy-methyl)-amino-methane(Tris), trichloro-
acetic acid(TCA), acrylamide, bisacrylamide, sodium
dodecylsulfate, sodium deoxycholate, n-butanol =
Triton X-100¢ Merck Co.(Darmstadt, Germany)
o Azt FEled ALEsgd. 282 ammonium

sulfates} = 92| 7492 Kante Chemical Co.

{Tokyo, Japan)2] A & &84,
II. 5’~Nuoleotidase2 25 H7|

Homogenation: 244 73 233l HPAz 3
Ao E Al g A A A E A3
T 4085 el 0.25M sucrosefoNol A fEe &)
Jrem ghEad 28 $908 33 A H3sled Potter-
Elvehjem homogenizer® homogenized}d v}, of &
Al A AzR d et A 2FAE AAZ 0.25
M sucrose-% -8 A 7tebe]l 10% (W/V) homegenate %
sEA o,

BiBE : 10% homogenates} n-butanol®] 3:2 Z3pE
S KiE Bl A 1587 A ¥st F waring blendor2 30
ttA] 12, 000g
(MSE Centriscan 25, 8x50ml, Fixed angle Rotor) &
1025t 148 F2 5t n-butanol 24 A7 3}E wy
o5 n-butanolf‘o 1 7] 2ta) 3 s 7tA] o &AL 3
# dbssked o)

€A n-butanole] Z3}E KHEwEE 2 8le] e
A0 FBE ALy, of¢ Fad A A"
WAL A Ee R Ay Fye 2R gae o

% ¥t homogenizeztsl o EitE&

Ammonium sulfate ﬁ}ﬁ D84 e GoHE am-
monium sulfated] 30% x5 &N L& wh&eo] Jp¥z A
gE 3 10, 000g(MSE centriscan 25, 8x50ml, Fixed
angle Rotor) & 10¥-7F A AAA A=EL vy

2 LS vbA ammonium sulfate® 60%2 = 3h%
HE g FE ez FARde
sulfate®] 30%~60% #»38ne Addg. o AL
25ml2] 0.25M sucrose£-9j o 59ith.

B Slel Al 92 Bl 2°Col 4] —iligy pH 7.5
<l 0.02M Tris-HCl $+28-9 1024 54ete] gel
filtrations} DEAE-cellulose chromatographys] A &
2 AEEgc. ol AR e AL 94386
A AG s A H L Aglef,

Sephadex G-200 gel filtration: =2 pH 7.5¢
0.02M-Tris-HClg o o & %o o] 2.4 8 Sephadex
G-200 column (12x600mm)$lel SHEHFZRE 1. 5mls

48 g e Ldeog  peristaltic pump (LKB,
Sewden) & o 3le] Aol A @FsIgleh. o g3
¥ £ 47 (Ultrorac 1T, LKB, Sweden) 2 of A
atd 4amiY FAE G o elw] UV-spectrophoto-
meter (Uvicord 8. LKB, Sweden)el ojgle] s}z
280nmof] 4] il FFEE 2 s} zr]-:ﬂ Zt ¥
ExWA L FH 5 o] P 1 & WA o

o A AnE AR e

ammonium
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DEAE-cellulose chromatography: & 4 =12] pH
7.52] 0.02M Tris-HCl& o8 3o o2 3

= DEAE-cellulose column (12 % 300mm)$lel 4%
J~1 £ 3ml® &3 33 0.1M NaClat pH 7.59] 0.02m
Tris-HCl& @ o 2 A7z g9 o2 peristaltic pump
Z o] 83te] A 2o Al §&3l9l o (Nakamura, 1976).

of $& g B FALE A A AR omiy
A e g o0 F A UV*Spectrophotometerc'ﬂ 9] et
s} 280nmel A el FRAEE 7]*#‘11:} &9
2 Hde] AagAE "—Zé 31'04 g4 o l{f-ﬂ- =

T BEaHeEtd e AYe ARE "F“ &gl ot
II1. Microsomes 7242 ﬂ—’:‘-

109% homogenated @ = A LA E A AE] $
shel 600g® 10¥7E 1A F 2 FHAL 7
10, 000g (MSE Centriscan 75, 8x50ml, Fixed angle
Rotor) & 1047k 1A -l ele] AL HPoRA
mitochondriaZ A 7 <l

o] Ay NE oA 100,000g (MSE Centriscan 75,
8% 50ml, Fixed angle Rotor) & 6047 17 -] ot
Ao g vz AN Ao 2A vesicledo]
% 2 uto] Ll microsomef’—ﬁ] £ 99 c}(Bermans,
1969). o % &4 ldmlst ¥ =% 0.26M sucrose
Ao ¥-447 microsomedfrol-& 9 Holth
1V. 5'-Nucleotidase2 #H4&FH

H22 dAuSHy pH .59 O oM Tris-HCI 8t
Z8dd 1mM H-AMPE 75tz 7l S4a45
0.1mlE 7tsle]  &&zke] 2mlsf s x% ZAgw
(Segal, 1960).

Lﬂ.“g‘% Eade Ad £Reary Adee 37°C
o 4] 30% =i ga@del wet 1A% incubatedhsd
X 40% ( /V) TCA 0.5ml% 7hgrems &
A A AFAct. zejvk, Triton X-100% 430 46
Ao 4 0%(W/V) TCAZ W& AAAHdz,
sodium dodecylsulfate, sodium deoxycholate ¥ 3 -3}
= up e o A& 0.1M MgClel 30%(W/V) TCAZ
Weg ARG ot AAXAT W 4L @
7] 9ol sl oh(Kim %, 1980).

f29 942 5/-nuclectidased] 2] stel 5 -AMP®R
Byl $@] 5o e Mmgkko Fiskeel SubbaRow ¥
A9 ez std 660nmell 4 FFEL EFHFoEH
ZAgrt.

4840 ©@el= 1437k¢)  incubation 2] ZFEol
AMPE R lumole?] F719& F# % 4 Al“ i
o 4% lunit2 Helgz, mae) HiEHKES fadd
W3 mgis] EARd o2 BARYG

had

V

I

V. S E Har

Zb A el el e Lowry (19510 o whel A ksl
oz mEuwmag 2 n g Kieldahl 42 A4
greps Ml L ofdA g AHEsdceh
VI. Polyacrylamide gel M2 @5 & Ty

7.59% acrylamides} 0.29 bisacrylamide & & 3¢}
=}l & polyacrylamide gels)(0.5x7.5emjol]l &4 A &9
TR G 0.5% bromphenol blued 8= 40%
sucrosef-o8 & 2:12] HRILE F 3t geldlol F4
s A 71“3%‘% A sl et. o] AEd SHEAL
pH 8.42) 0.04m Tris—glycinef o]l giet. ) geld
3.5mA2l RF2 90REek ol F-3hed (Smith, 1968)
Pilchers} Scottwd (19670l wtz} 47k ol dAg
oot

o iz A7 dE geld 1mM AMPe 20mM
CaCl, 2 pH 7.52] 50mM Tris-HCI% @-fil & &9
2} 20mM CaCl:2} pH 7.5¢) 50mM Tris-HCl& -
B Bolidlel 4] 14 2bEq 37°Cell 4 2b b incubated)
2 olu] gell A 55| A& ARAE A A )l
90E 7+ KigEwAstd el o 7ol 30mM Pb(NO;). & &+
83 } pH 7.09 80mM Tris-maleate -Z<¢] 4] 37°C
2 45% 2} incubatesd} s e},

el }]z] ore Pbe A A S8k F5FE 3
A A v}8 29 (NH)RS 9ol 4 587 incubatedt &

75 B9l = PhSel HA44
Aoy PNArF g Aojvl, olwl EHMYfozy
g dol o ehA] iz PhS2l Hzle] o8k &4 2w

|

-nucleotidase 7} 1 X s+

PEEE

1. 5'-Nucleotidase2| 22X

5’ -Nucleotidasce] A7) 518 & File] 1.8 = Azm
ol A8l HAHAHN P54 AL no] foFE W 3
b, 7 #3222 9 10% homogenateo] n-butanol
& A rhatkel 409:(V/V) n-butanol-homogenate & 35
& el WAY = mafdel 85%
fepae dae wv}ﬂf},zy j*ﬂ
ul Bl & ga) Zr)ehelok, dhw, ]
Fdra e AAez Q2 /:}ﬂoﬂoﬂ Ax w0
B3] homogenate® 05957+ 3 <Fl gy sl A& 559%
b Zrasle] oo JRREMS iR homogenateo] ®] e
2ul} 7} 2 )= 9 e},

ote] 4] & n-butanolo]l =izl KEWRES 30~

95°] ammonium sulfate ¥3 <34 #3754

homogenatea] A] 5
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Table 1. Partial purification of 5'-nuclectidase from rat liver

Purification Step ac;It‘iO\;idtIy‘ p’l;gtt:iln Sc?t?gllfti; %ﬂyjl)‘i Purfiglc;tion
(units) (mg) (units/mg)
10% homogenate 4,103 9, 544 0.43 100 1.00
Delipidated homogenate® 3,528 2,016 1.75 85 4.06
Clarified homogenate3 309 ~ 602 (NH,),50, 3, 304 924 3.58 80 8.33
Salting out fraction 2,750 410 6.70 67 15. 60
Dialysate 2, 481 348 7.12 GO 16. 60
Clarified dialysate 2,041 174 11.70 49 27.20
Sephadex G-200 1,733 88 19.56 12 45.50
DEAE-cellulose chromatography 210 43 4.87 5 11.30

1. 5'-Nucleotidase activity was measured in the enzyme assay systems, containing 5-AMP(ImM), Tris-HCI
buffer (50mM, pH?7.5) at 37°C and the liberated inorganic phosphate was determined by the method of
Fiske and SubbaRow. One unit of activity was defined as that amount of enzyme which hydrolyzes 1gmole
of AMP per hour.

2. Delipidated homogenate refers to the n-butanol saturated aqueous phase obtained by centrifugation of 40%
(v/v) butanol-10% homogenate mixture at 12, 000g for 10min.

3. Clarified homogenate and dialysate denote the supernatants obtained by centrifugation of delipidated
homogenate and dialysate at 12, 000g for 10min.
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Fig. 2. Elution profile of 5'-nucleotidase (bars) and

Fig. 1. Gel filtration profile of protein (shaded protein (shaded area) by DEAE-cellulose

area) and 5'-nucleotidase activity (bars) in
the clarified dialysate by Sephadex G-200
gel filtration, equilibrated with Tris-HCI|
buffer (20mM, pH 7.5).

of WA Azl 8% Hp=Edn @I Fas)
I B o] Fobe 2bat 55%, Lou= 59+

ol ¥ d43tz 94"t AddE dglE
FAAAN Y 54842 G40 & Aus 90%
7 YAz AL 16%7 Fasden 443
A A WG el AlEach sbdo] 509 a4
B maEdL 80% 3 ¢E ol W Fel e v B4
< FIg e ABRRc 27 1064, 1640 Zr1%
By},

column chromatography, equilibrated with
Tris-HCl buffer solution (20mM, pH 7.85)
and eluted with 0.IM NaCl in the same
buffer solution.

EHBAL 1 5mlE pH 7.591 0.02M Tris-HClE-o o
E B¢ ol ¥ Sephadex G-200 columne] 33 o
& AL Eder f3std AAs auAgEng
AARHE A 159 2

YA EEE B3 peak® velygion Faye
A ERY A e 9 G Qe D4 Qg
Sephadex G-200 columng §3le] & Ameii= i
%Al FHAES 85%71 3¢5 o A & 509
A gtastel wehd madHHL SAAme b4
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Fig. 3. Linewecaver-Burk plots of 5'-nucleotidase
activities purified by Sephadex G-200 gel
filtration in the presence(x) or absence( )
of sodium deoxycholate, showing Km=
0. 33mM.

1.674] =7} glet. 9] 22 homogenates] v & = &
&9 w@4ael 4n] Fobslgl o 3R 42%0] o
23

t}& 0.5M HCl3 0.5M NaOH= # 23t DEAE-
cellulose® 2&21% columne] pH 7.569 0.02M Tris-
HClgd o B3 -& o & ¥ 5448 3.0mlE T3
3ts] 0.1M NaClst pH 7.52] 0.02M Tris-HCl &2 o
Z £33 2 A 250 gk w2
#E A+

z gmAe N9 peakd RPows mao v EAY
o Ao QA R A4 peakel A w & LAE

wity

e
g%
5
s &L
. .
uE AN
g R
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s 3
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Fig. 5. pH profile of the enzyme activities from

5'-nucleotidase purified by Sephadex G-200

gel filtration (- —-) and DEAE-cellulose
chromatography (» -« ).

Fig. 4. Lineweaver-Burk plot of 5'-nucleotidase
activity purified by DEAE-cellulose chroma-
tography in the presence{x) or absence( +)
of sodium deoxycholate, showing Ku=
0. 33mM.

2o ¢ ovl DEAE-cellulose columng §& £
ol Als] maBde FHATEATA 0% £33
A e
II. 24 H 3t 5 -nucleotidases] B4

Scphadex G-200 gel filtration =3 DEAE-cellulose
chromatography &4 24 % 5 -nucleotidase?] Ku
72 ko] FA4E AHE%e pH 7.54 50mM
Tris-HClo 4 ¢ 72 pHe] 50mM Tris-HCl 95898
of 4 2.5mg/mle] sodium deoxycholate® A7}t #8-
Al 717 5'-AMP] FEo| wel ZALZHE 3
3led 1 2 Linewcaver-Burk plot @ ofel 2% Kufi&

AE

)'°°I 4

elative sctivitien of 5'-ruclestidass

EOTA cone

Fig. 6. Effect of EDTA concentration on the activi-
ties of 5'-nucleotidase purified by Sephadex
G-200 gel filtration (x —x) DEAE-cellulose
chromatography ( » — - ) and microsomal 5'-
nucleotidase (). '
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Fig. 7. Double reciprocal plot of 5 -nucleotidase
activity wersus EDTA concentration: 5'-
nucleotidase purified by Sephadex G-200 gel
filtration (+ — +) and DEAE-cellulose chro-
matography (x—x). Ki EDTA(-)=0.1
mM, Ki EDTA(x)=0.

% Vmax&

Flas

Z, Sephadex G-200 gel fiitration =+ DEAE-
cellulose chromatography 24 ¢ £ 5'-nucleotidase?)

KuA = 0.33mMEAN A2 2289k, 23 v sodium

deoxycholate & 713l 91&Foll 4 KuA = X3}

9ot Vmaxuk& Sephadex G-200 gel filtratione &

A A % 5'-nucleotidase”} < 25% Z 713l ulw, DEAE-

cellulose chromatography® A A3l 5-nucleotidaset=

suld 20%7F sl
gt glZof 2] pHE 50mM imidazol $FFt o = 7.0

Tetddnl A3, 4504 =2 uhs) #

(€A
14y
i
1
; Tew
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Fig. 9. Effect of Mn" on the activities of microsomal
5’-nucleotidase (« -+ » ), 5'-nucleotidase pu-
rified by Sephadex G-200 gel filiration
(+—+) and DEAE-cellulose chromatogra-
Phy (x—x).

5-%-Zel 2 e oA o T aLs—

130

1L /:'T---_.. e e L e e mm A e

lecticdase
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Cencentralien of g

Fig. 8. Effects of Mg" on the activities of microsom-
al 5"-nucleotidase (+---+), 5-nucleotidase
purified by Sephadex G-200 gel filtration
(+—+) and DEAE-cellulose chromatogra-
phy (x—x).

2] 32 50mM Tris-HCIgH &9 0 3 = 7, 0~8. 5, 50mM

glycinee 2= 6.001 48 243e] ALelgon Se-

phadex G-200 gel filtration % DEAE-cellulose
chromatography® 9.2 5'-nucleotidase?] @4 & o] &
pH 49y £4& Azl 2 550 wimgt we

Aok, &3 pHE 7.584 Sl 485 Ad pe

Bl

. % EENE 5 nucleotidase 20| o 5
EDTA®=] 4§t
Sephadex G-200 gel filtration®} DEAE-cellulose
chromatography 24 4 4 g 5'-nucleotidases] 14 2

pH profile &

ci-puclectidase (%)

Pelative activities of

" s .
5 10

. ++
Concentration of fa M

Fig. 10. Effect of Ca* on the activities of microsomal
5 -nucleotidase (+-+++), 5'-nucleotidase
purified by Sephadex G-200 gel filtration
(+—+) and by DEAE-cellulose chroma-
tography (x— x),
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EDTAY 5% wilaA 24 ez EDTAA 4
i dge Bae AL A 6w Tt

DEAE-cellulose chrematography& 4 2] % 5'-nucl-
cotidase 50mMa] EDTA0| A% = @4o] A& sA
21 9le (Ki=0, =) 7 &) Sephadex G-200 gel filira-
tione 8 ¢ 5'-nucleotidases= 1mM EDTAs] 50%,
50mM EDTAoﬂ A 8299 Aol AHAUct(Ki=
0.1mM, = 7 £). =%, microsome?] 5'-nucleotidase =
Sephadex G-200 gel filtratione &4 AA|g 5'-
nucleotidases} W sxdlAl = B ol A# = U}
IV. 2 E2HEHEE 5-nucleotidased Mol Z£01=20] 0|

He 9

A 8,9, 105 A = ukelgo] microsomes] &/-
nucleotidases] 4L 5mM Mgt 2sle] 10959 3+
AZ7E Reln] Mg's] $¥EF FAANAE o ooj 4
FAE e gk el Ca'e 10mMel FEol 4
40%8 ZaBA4A4E 29892 Mn*2 0. 0imMe]

A 10%e BAEAE debles BEE FAAAR
2 ol BYFIE

et

fis]

Sephadex G-200 gel filtration?] 5’-nucleotidase %
A A 8,9 105 el A B wrshzo] SmM2] Mghel o
3 A 4%, 0.1mMe] Mn*el 28 4& 21%9 4%
27 A e 0. ImMe] Ca'e]l odf A o Fel A
Ze 2 Fas gl

=3t DEAE-cellulose chromatography®] 5'-nucleo-
tidaser 5mMe] Mg'e 24 9%, 0.1mMe] Mnte®
1.0mMg] Cael Al 7%9 45

M 16%, =28z
bg vebd 95l o
V. H g A (detergent)?l 5'-nucleotidase® & 0|
Azl Yat

A 2T A B upste] AW @AM 5 -nucleo
tidase 1) W T 4 BE BAs) A3l o]v] B
2 ¥} 8l microsome  5'-nucleotidased)] ZFH &k o
- y_o] L 7-! oz o7z A-y g}x—] ;q] g % (Kim%
19800 % #ste] B.of Fof 4] 234 A g 5’'-nucleotidase
of A3 <d&g st

Sephadex G-200 gel filtratione. 84 2 T4ty
0.19 Triton X-100e] £]3l A1+ 10%, sodium dode-

Clarified dialysate

The pooled fraction from elution
volume 2kml to 22ml as shown in
Fig. 1.

The pooled fraction from elution
volume 35ml to 45ml as shown in
Fig. 2.

The pocled fraction from elution
volume 60ml to 70ml as shown in
Fig. 2.

On each fraction the left column
is the photograph of specific
S5'-nucleotidase staining and the
right one, that of nonspecific

staining as control.

Fig. 11. Polyacrylamide gel electropherograms of rat liver enzyme fractions from different stages of 5'-nucleo-
tidase purification. The polyacrylamide gel electrophoresis was performed on the gel containing 7.5%
acrylamide and 0.29% bisacrylamide by the procedure of Smith. After electrophoresis, the gels were

incubated in the solution containing 1mM AMP, 0.05M Tris, pH 7.5

and 20mM CaCl; for enzyme

staining and in the solution containing 0.05M Tris, pH 7.5 and 20mM CaCl; for contrast staining
respectively. The gels were then immersed in 3mM Pb(NO;). and in 225 (NHg:S consecutively tg
convert calcium phosphate formed during the incubation to visible lead sulfide,
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Table 2. Relative changes in the 5'-nucleotidase activities by detergents

5'-nucleotidase activity 5'-nucleotidase activity

Additions Concentration* purified by Sephadex purified by DEAE-
G-200 gel filtration cellulose chromatography
None 100% 100%
Triton X-100 0.1% 108% 103%
Sodium dedecylsulfate 0.8mg/ml 109% 85%
Sodium deoxycholate 2.5mg/ml 132% 76%

*The concentrations of the detergents were chosen from the previous report (Kim ef al., 1980), at which
the effects of them on 5'-nucleotidase activities were maximum.
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—ABSTRACT—

On 5'-nucleotidase and its isoenzymes
in liver tissue of rat

Dae Sung Kim, Man Kee Paik,
Hong Keun Chung and Seung Won Kimm
Departments of Otolaryngology and Biochemistry
College of Medicine, Seoul National University

5-Nucleotidase is an intrisic membrane glycopro-
tein which has been shown in a variety of cell types
to be an ectoenzyme. It is widely used as a plasma
membrane marker in subcellular fractionation studies
and used in monitoring cell membrane changes during
neoplastic transformation.

It has been reported as that 5-nuclectidase has
broad specificities for nucleoside 5’-monophosphate.
Attempts have been made for such a reason to
resolve this enzyme into isoenzymes, but in most
cases evidence for isoenzymes were not obtained.

The present investigation was carried out to prepare
lipid free 5’-nucleotidase from rat liver and to study
its properties and isoenzymes with the following
results.

1. Lipid-free 5'-nucleotidase obtained by Sephadex
G-200 gel filtration or DEAE-cellulose chromatogra-
phy from rat liver was resolved into two isoenzyme
bands by polyacrylamide gel disk electrophoresis.

2. 5'-Nucleotidase was purified about 45 folds
from rat liver homogenate with 42% yield by n-

butanel extraction and gel filtration, but the enzyme
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purified by the treatment of n-butanol extraction
and DFAE-callulose chromatography showed the 11
folds of purification with 5% yield.

3. The pH optimum and Kum values of the two
differently purified enzymes were identical; pH 7.5,
0.33mM, respectively.

4. The enzymes showed different pattern in the
effect of EDTA; 5'-nucleotidase purified by gel
filtration method revealed strongly inhibited activity,
in contrast with that by DEAE-cellulose chromato-
graphy.

5. Effects of metal ions(Ca*, Mg* & Mn") on the
activity of 5'-nuclectidase by two procedures used
were similar to that by microsomal 5’-nucleotidase.

6. The effects of detergents (Triton X-100, sodium
deoxycholate and sodium dodecylsulfate) on the
activity of the enzymes were prominently different;
the enzyme by gel filtration showed increased activity,
while that by DEAE-cellulose chromatography, de-
creased activity.

The KM value, however was not altered, while

Vmax, changed.
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