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from Hepatocellular Carcinoma and Comparison
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RBALIZHE S & AFERERE (hepatocellular carcinoma, HCC) o VIV INPF T VAR —
(v -glutamyltranspeptidase, y -GTP) OZEL 28 52T 2HMWT, 640 HCC &b 5 -GTP % s
U, A2 AETHEML BRI, FEEF, EEES I VE%EE0 y-GTP L8 L s, HCC
7-GTP DEBLRERF L. F 7 AHiBEF b ) 27 L (sodium dodecyl sulfate, SDS) B Sk EH T
HCCy -GTP @5 F81326,000 2 63,0000 % 7 2= w b Zavh, oSO y-GTP Loz =8
Baonzhot:, Lrl, EEAEBLKE Tt HCCy -GTP BTN EEFCHFEEZ Yo%
Fry -GTP 2k, Bl BuRkBIER R L. /49325 - AEBOREE TR HCC
y-GTP WRFEERIR A Sk o7ent, BERFy-GTP ORBIEEEL B 2D, MEOKEE
DE, FHZNE 2o, HCCy-GTP 0EBARMBLICELEPELZ b DD, AMF-GTP ok
NASHICHETH 27228, /47225 —CUBBIBBREOSEEANE LD, MEOZIRY A
Sl ot:. BEL 7 F L OBEMME /0~ V574 —2BHOERETYE, Ly XL Fy
(Lens culinaris agglutinin, LCA) T3 —~E DEAR A SshZd o728, 3> A F00 > A
(concanavalin A, Con A) Tix HCC 6 Bl 4 I y -GTP I BMAFIZHEA, ELFESRER L. K
HEEEMA ¥ HV 7 # > (Phaseolus vulgaris erythroagglutinin, E-PHA) 1284 L Tl & v -GTP 1
FEEBMMEE R & B o8, HCCy -GTP BRTOFITHS»CEMEE TR L. UEoELY,
HCCy -GTP OBUELREC S 7T LBOBA L, BB N1 22 F 47 NTF AT a3
B (bisecting G1cNAc) %7213 C-2, -6 AL HET 24 ) TEOEINA £ OBEEEE B L TRE
LTWw2bDEHEESND.
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YITNEINETYRARTF T — 8 (y-glutamyl-
transpeptidase, y-GTP) ZIFFLEIY) D B2 12 15
BHEL, LT INRFFRD Sy XN I LEEM
DT I /BPRTIA PNl S ¥ 2 EESBRETH
P AERIERTEOREAR I B LT, Z0H
BRE: Sh2BBBRETICE LT LEITEES LR

L, BB OEENERH L2k, £
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7270 AT, vy-GTP M5 v F BRI T
LS EBRBECTERLRPIT TR 2 0BEMERIE
Lt Bt b FOESE S BV LR TS I L
D, ABERIL, BREMTR L CoMREEL TL

Abbreviations ; AFP, alpha-fetoprotein ; Con A, concanavalin A ; E-PHA, Phaseolus vulgaris
erythroagglutinin ; FPLC, fast protein liquid chromatography ; y -GTP, gamma-glutamyltrans-
peptidase ; GlcNAc, N-acetylglucosamine; HCC, hepatocellular carcinoma; LCA, Lens
culinaris agglutinin ; PBC, phosphate buffered saline ; SDS, sodium dodecyl sulfate
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y-GTP iEHEEL 255, 73 — VAR PR E
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50T, BIzEREAET 521 T3 HCC oFEx
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y-GTP DEIREMFIRE: LT OMRICEE LB
REgpfze L b HCC BEMBE R FRICHET %
y-GTP £@E % R L. Novel y-GTP EREFRL T
3. Z® Novel y-GTP & HCC BHEMFEN55% R
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LhRuzZe T, HCC oBFxEFE~— - LT
HBFEhTWa. £ HCC LEEEy-GTP 38
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WNRE L UHE
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Fifizw LBz THE s> he HCC 661, ERAT2
B, AFEZRF 14, ERE26, BIUEEE 260
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y-GTP O#iE L-y- 7 i n-D-=ba7=y
K (L-y -glutamyl-p-dnitroanilide) # && L L, S ¥
NLTY vy (glyeylglycine) ¥ 2 &K L T 5 HEEH
WP 1Al M O p-= b7 =Y~ (p-nitroa-
niline) # £ U 2MERE LY 1HA L L. EEBER
Lowry 5" DHFETIT- 7.

. y-GTP n¥EH

y -GTP ORE®IZE 1135/ T 2 & < Orlowski
Meister® D H¥EIZHE L TIT> 72 #H#li% 3 HFED0.08
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BOABEEOICIDDBL, ZOWER0.1IM by
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CEEAOCEOE 10mg %720 Ilmg D70 A YV
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pECEEEsRT:. FAETFHOLOMBER7 V22
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Y a—ABEOBEICTERESR:. B5nEES
ExED, 0.0IM U AEEEEE (0H8.0) THE
%, ACEBER TES{LL 72 MonoQ HR5/5 (Phar
macia) 7 7 AL A EEREEI ORI T T 4 -
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BB L E G T 6mA, 704 DkENE (T 2. KE)
#%, Sawabu 52 D HHEIZL D y-GTP 2§EL, #
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Louis, U. S. A) I TEAFERTo .
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L raTr—Aryrouv I 4l
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ZERIEER (PH7.5) & TE#{E L 72 MonoQ HR5/
20% 7 4 (Pharmacia) 2 W TfT> 7. BHIEKIZIE
7.5%® U3y 7 7— PB4 (Pharmacia) £2.5% 7 7
Vv354 +2.5~5 (Pharmacia) % 35t 1 TIR& L,
WERI L 72 b D% INEFT pH2. 51 FRA R L
- EHERIE pH7.5%52.5% TIEIZEBHNZ pHA
EsEsh, pHH2.510#L 2%, 2.0MNaCl 2 &t
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9 5UTDO S DEEBEHE .
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voFrelLTaryhriy > A (Concanavalin
A, Con A), V¥ X E Vv 7 F » (Lens culinaris
agglutinin, LCA) 8 & URMREEM S > 7 > > EL
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(Pharmacia) # 7 4 (8 X 150mm) & LCA 7 7y u—
Z 4B (Pharmacia) @ % 7 4 (8 X 150mm) iZiZ W31
b 1mMMnCl, ImMMgCl, ImMCaClL 8 & fF0.5
MNaCl 2R &E€720.05M Y A EBEERK pH
7.5) T, BREFNL, » 7L ERBVTS
FEEEAEE, 0.2M AFN-a-D?>/ET /vy
F (Sigma) 2 5 OBEER CHEL I N 2B ELE B
L, v GTP DV 2 F iz T 2 BAEERD. %
72, E-PHA 7 # u — X (EY Laboratories, San
Mateo, U. S. A)) ® 4 Z 2 (8 X 150mm) 2130.15
MNaCl 2& & 6.7mM V > B & & #® (Phosphate
buffered saline, PBS, pH7.4) Iz TE#HL L , dEHHIEK
131.0MNaCl 24 t26.7mMKH,PO, % B\ TEMM% 7
e 7T 74— RIT, TOEHGELEEREL
. BB, WTFhOoBEbVEOAT LU NI S

74 =13 4°CIZTITY, FORBEEEG 2ml/BET
1.0ml §° D4 EFRERL 72 .

VIIL /453 =7 —~H08

/A7 iz —-YuEiEE 20.2M PBS (pH
3.5) T pH5. 01z M, v-GTP &% 70mU 1237
L, 0.1M FFRIEE (pHS5.0) WikkEL 2> 7V & —
% (Arthrobacter urea faciens neuraminidase, ¥ 3#1k
%2, HE) £ 50mUbnz T, 37°C, 6B E &7z,

VII. % &FERT

SEERIL-E B y-GTPH 30k b HCCy -
GTP ®#fit r2MELES S CNBrt7 7o —
A 4B (Pharmacia) i L2 ARG T4 T T 74 =747
o br 7 4 —R{T, REEDERELL. I
70V ERETVanyh (Yiey, BER) LB
ML, z=Adsr bl Tma—Y—FYF&74 b
ZEy MZREL, BoZ e {fiE2/ LY. 20
il % DEAE-¥ 7 s 0 —R77—X b7 a—% 3
AzuwR bS5 74 -2k 0gG AEEIEL, B5
nk#t b By-GTPHifkd 5 kit + HCCy -
GTP #iik % H\» THEHis e (Ouchterlony &%) #
Tok. 85, BROFENZED v -GTP FHHERE
LT, WS ERERL:.
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I. y-GTP o3l

HCC y -GTP ORBIIER 1 WRT T L, HIRER
TOLESEIE 11,400mU/mg EAT, 74 Fy -
BEL NI 4 b X100 TRIB(LL BB IZ B L
T, BRREEIEERIL2, 56265, NERINUXTH .
27, EERFF, FFEEF, EEBRUCEREDL S HHR

Table 1. Purification Profile of y-GTP from Hepatocellular Carcinoma

Total
Step volume
(ml)

protein

Total Specific Total Yield
activity  activity purification ()
(mU)  (mU/mg) (-fold) 0

Sodium deoxycholate and

Triton X-100 extraction 1,500 94,710.0  421X10 4.45 1 100
Acetone precipitation 1,450 18,922.5 302X10 16.0 4 72
Bromelain treatment 1,450 11,018.5 29810 27.0 6 71
Cropaomashyon oo G0 sws wx0 & W
Bheomalography o 4B 400 5 149X10 2,500 562 35
(hromatograpty on g 0 102x10 11,400 2,562 24
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L7y -GTP mEiEHIzFh £h 2,600, 2,587, 4,884
BEU 804mU/mg EHTH - 7.

II. BRUAE

y-GTP o BEXk#E)iz SDS #&L7.5% K77
LT ERFLE SDS 28 H W08 ~BUDEE LR
N L THRETL 7. SDS BX k& i3 HCC y -GTP
1153 F826,000£63,0000 2 DDE L2y T 2y
MIgbiz. 2, MOEFEEBK» S BRL .
y-GTP it Fh b AR UEICkE &, HCC
y-GTP tOMIcRERER oo, —F,
§~BUDEEARER KB TV FhoERZD

(-)

N.P.
N.K.
N.L.
HCC 1
HCC 2

HCC 3
HCC 4
HCC 5
HCC 6
non HCC

y-GTP L R@EVY, B—0OFEHR & L Tk
e (M1). EEFFy-GTP 3IEEERF = FEERo
ZFHEIFBRCKEBT, RLBE L D ICKEIX AT,
L»L, HCCOy-GTP X 6 Bl bEMC L D HL R
B2HDDTRTEEFCIHBEEROZR &) b8
DICHKBIESSBIEEL T\, 7, EEEy-GTP i1
EREFCIELEN v -GTP LRICKEIEZRL 208,
E#%%y-GTP 1 HCC y-GTP & [H#I, EHF
y-GTP SHFBEEFH 2 W IZEEE LD B S »icwk
BIREASBIEL T, BlE /47 3 =5 - Y ume
ZIKENT S &, 213 T & HCC y-GTP ok

(+)

Fig.1. Electrophoretic patterns of y -GTPsfrom various tissues in 8-25%
polyacrylamide gradient gel slabs. N. P., normal pancreas y-GTP; N. K., normal
kidney y -GTP; N. L., normal liver y -GTP; HCC, hepatocellular carcinoma
¥ -GTP ; non HCC, non-cancerous tissue y-GTP of hepatocellular carcinoma.
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BEREEACER LR oD L, EEFCH
BERO y-GTP OWkEEREL (B LY, BCC
y-GTP L DERFFITINEL B o7,

m. ¥EA0KE

/47 3= —EABHBOEENy -GTP (EH
1) £ HCC y-GTP (EH1) D=L 27 bu 7 x—2%
yy77av b7 4 -OBERBERIIRT. &
ro, AL TR SHBO y -GTP OFERIZFE
2RT e THDB. EHEFy-GTP (EFIL, 2),
FEZEM y-GTP 8 X F HCC DIEEE y -GTP 0%

(=)
N.L. before N
N.L. after N
HCC 1 vefore N
HCC 1 after N
HCC 2 vefore N
HCC 2 after N

BHEENFNAL, 4.4, 4.38LT4.0TH D, ik
FEWEESANASNT. £/, EEEy-GTP 0%
BRIV d4. 02 Rl UL, EE®
y-GTP DAIZ5.7T~5.8 b BV EBESTHo 2. —
7, HCC ¥ -GTP 6 IO BRI ERICL O RZ D b
DD5.4~6.0%RL, WTFh bIEEFCHELRH 2
VIR Oy -GTP & D b »IZEEERL
oo Ldl, /45325 —-PABRISESEAD
¥ HCC y-GTP OEEBHIF VTR 6.00E T H
D, RE2ZXBRAShEZLoOIZXL, EERF,

(+)

Fig.2. Electrophoretic patterns of ¥ -GTPs from noramal liver (N. L.) and
hepatocellular carcinoma (HCC) before and after neuraminidase treatment (before
N and after N) in 8-25% polyacrylamide gradient gel slab.

Normal liver

80 100

40 50

r=GTP activity { mU / ml )

Hepatocellular Ca.
10

Fraction

number

Fig.3. Electrofocusing column chromatography of y -GTPs purified from normal

liver and hepatocellular carcinoma (Ca).
O:-+Q, after neuraminidase treatment.

@®—@®, before neuraminidase treatment ;
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Table 2. Isoelectric Points of y-GTPs Purified from Various Tissues

. Pl2 (before neuraminidase Pl 2 (after neuraminidase
Tissue

treatment) treatment)
HCC
(cancerous tissue)
case 1 6.0 6.2
case 2 5.9 6.0
case 3 5.8 6.0
case 4 5.6 5.8
case 5 5.8 6.0
case 6 5.4 5.7
Normal liver
case 1 4.1 6.7
case 2 4.4 5.9
Cirrhotic liver 4.3 5.9
HCC
(non-cancerous tissue) 4.0 5.7
Normal pancreas
case 1 4.0 6.1
case 2 4.0 6.2
Normal kidney
case 1 5.7 6.1
case 2 5.8 6.1

aPl=isoelectric point

Table 3. Affinity of y-GTPs Purified from Various Tissues to Con A- and LCA-
Sepharose Column

Tissue Con A-bound fraction LCA-bound fraction
HCC
(cancerous tissue)
case 1 95% 49%
case 2 97% 54%
case 3 37% 11%
case 4 49% 10%
case 5 36% 9%
case 6 39% 22%
Normal liver
case 1 90% 34%
case 2 97% 49%
Cirrhotic liver 84% 21%
HCC
(non-cancerous tissue) 93% 33%
Normal pancreas
case 1 78% 17%
case 2 77% 20%
Normal kidney
case 1 15% 0%

case 1 12% 0%
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FEEH, EERED 2 IIEERO S8 5116.03
e, HCC y-GTP Lt 0B BEHDENFR L 4 5
nig ot &, EXEy -GTP OZEE S H6.03F
gizp b, HCC v-GTP LAfRIZ/ 4 T £ =5 — ¥4l
BB TAKEZEHEIA GRS 7.

V. 8B L7 Friot sBmdngs

Sy -GTP @ Con A 5 2T 2 AL %
#5L, EEIF, EEEBIUVEEE v-GTP @ Con
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AUHTAEENMIRICRTLIICFREFALY
DEZ - T, E¥FF, FELFS L0 HCC 03
By -GTP B0BHBOBBEEER L1288,
HCC 6% 4 ] (FE) 3~ 6) Z50% LA TF D{EVEES
RERLz. g, EEBLOLTRH10%E DEVLEE
BRTH-1.

Wi, LCA 27 2N T 2B MM+ 45 L (E3I),
IEERF, FEEERy -GTP 1330~50% DERE 2 R/L 7=

Normal liver Normal liver
(case 1) (case 2)
80 ‘ 1004 *
40+ 501
0 ; A" ac—a—t : . 2
20 40 20 40
E Cirrhotic liver HCC ( non—cancerous tissue )
-
2
E
2 2001 ; 100+ ‘
2>
=
(@]
@
o 1004 50+
I_..
?
?~
0 . -/“Q—Q—a 0 . =T ]
20 40 20 40
Normal pancreas Normal kidney
100 ‘ 1004 ‘
501 50
O T T 0 T T
20 40 20 40
Fraction number
Fig. 4. Affinity chromatography of y -GTPs purified from normal liver, cirrhotic
liver, non-cancerous tissue from a hepatocellular carcinoma (HCC), normal

pancreas and normal kidney on an E-PHA agarose column. The arrows ({ ) show
the points where elution was started with 6.7 mM KH,PO, containing 1.0 M NaCl.
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owxtL, HCC y-GTP i3 6 #ldh 3l (FEFI 3 ~5)
TIX0U B DEVESE TH > fend, 261 EFIL,
2) TIIS0BHTEDEEETHY, LCA I ¥ 28
Mird—EoERRR> W abo. 7, EFE
y-GTP OFEERIZIT~20% & EFFFOZNICEL T
PREN o2 NEEEy-GTP 12 LCA izxfLT 28
L eCEMEERERM 0.

ERFF, FEZEIF, FEEF, E¥KE, EEF
y-GTP ® E-PHA 7HUu—RA% 7 LIZ X518 HE:
X4 RS, ERF, FEE, BNy -GTP
FuFhd EPHA oL TIE LA YBEEER RS R
Mot THICKL, HCC y-GTP B SIZmT &
6T ~TH E-PHA » 5 LICEAL, BH»IEL
CEIEL, BB,z EEPHA N LELERMOEETL

HCC ( cancerous tissue )

(case 1)
1004 ‘

50

(554

tz. %£7:, E¥KEy-GTP & E-PHA TIB LA LS
Lizdo - WIEEE y-GTP & HCC y-GTP 0igg
LRIBER NS EBLBORIMEEEL T,

V. REFNKRE

FiB L LTHE b HCC y-GTP kb2 »idhic
FE%EE y -GTP Hitkx FHw, HCC, IERK, E%
& EEEEL S CICHFEERy-GTP % Av THRER
BiEERTL, 351, y-GTP #E LTV, HBE:
BELS:. WTFhOBAE LR 6IIRT Ik &k
MIZBEBIRL2IZMET 2 L ROUREE L,
FEEMCXAI LB R» o7z,

e =
BrxOEBRWFBIBIBMAR LD,

(case 2) ‘
1004

50 4

(case 3) ‘
100 4

a
o
I

(case 4)
601 |

40

Y—GTP activity { mU / ml )

(case 5)
80 ‘

40+

(case 6 ) ‘
100

501

0 u y
20 40

Fraction number
Fig.5. Affinity chromatography of y-GTPs purified from hepatocellular carcinoma
(HCC) tested on an E-PHA agarose column. The arrows () shows the oints
where elution was started with 6.7 mM KH,PO, containing 1.0 M NaCl.
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Fig.6. Double immunodiffusion in agarose gel
stained with y-GTP activity. y GTPs purified
from hepatocellular carcinoma (HCC), normal
liver (NL), normal kidney (NK), normal pancreas
(NP) and liver cirrhosis (LC) where placed in
the peripheral wells. Antibody against y -GTP
purified from hepatocellular carcinoma (Ab) was
put in the central well.

y-GTP 3ERESES L LToEREEL, FoH
BUEL CREEEEOBMT 2 2 cnmBan Ty
20 g7, EBIEICELTEMNT 2y -GTP £IF
BIFD y-GTP 1237 F FERSITIZER I L8,
FEHEBEE RO D 2RSS LET L DIER A Tw
2oz Dk SR EIZERL 2 Sawabu 5% 013K Y
FZUNTIRTSF 420 VALV EREKEEBAW
RREAFZE L 0 HCC BEMBHICEBENICHKET 2
y-GTP OAE#FE L, Novel y-GTP :E#RL T
Wi, ZLT, TORESERIXNTF FEHITIER
{, BHEESOBZRML T B AJEE L2 REBL T
W3R e Shaw 5?3t P OBREERESD
yGTP Z3RTF P HOOBEICHREERII LV
B, ZOFEHEMATRECER > T B ATREME 2 HE
LTw3. —%, Selvaraj 5* i3 & b, BREFF
BLU HCC @ y-GTP I3 HERITE VTR L & 3§
HLTwa., Znk3 ikt b HCC uBwWTash
BREMEEOFMIZ OV TIRIRARL LTTBEA Z &8
%0, EEi3t b HCC y-GTP 0RE:RM (L%
SMIL &I E LT, HCC y-GTP % &lL, #F,
B BOEEEHL EERIMESO vy -GTP % ik
LU, 20FBHUEIz>W TR L. 27, SDSEXR
KBTIk HCC y-GTP » &FEIEHAEME L IR AT 4
BOy GTP WiRHFEPY 722w MERIIBLT
BRERGashhvroiz. 2/, BuHiEtshtns
W AR BLTLERY 2o F— LI L 2R
AT HCC y-GTP BN E XYoo
y-GTP L EEHCRFIL 2 o7z, ThaDIk

&0, HCCy-GTP ix, »#u Ly R7FFHEECS
WTIEHFRMo#ko y-GTP LixElk L # 2
B3, —F, BRUT27UNTIRTSF4 b4
NEZIKENT & 2 KEE T y-GTP BEFIC LD %
PERDHIZLODOFRTCHEERCHEERF D
y-GTP K DEALMTBEL T, IO & 5 ik
BEOERERLEL>CR7F FHICERI LV

ELVBERDFORBICHE TS v 7 VB £ ORHE
BEDERC L ATEMNELELSNS . EE,
173=F—-YH0EIzL Y HCCy -GTP L EEFR
HEEN y-GTP OREBEOEGEHIIHEA L. &
512, HCCy -GTP 0EBAELIC LI DR ZZ LD
DBFN L EEFPLFELEFO y-GTP 0FEHLY
YHASHKEEL, /415325 —YRBIZXYZD X
IRFELADETIZLEAYHEAL . Matsuda 524
Zyv rOEEYy-GTP 2BV 20D EDHD, D
FEEARVTIVBEERLFTTAILEFRLTY
2. UEDZ L& HCCy-GTP IZIEEFF 0 JEMIERT
HBOy-GTP it LT, ¥ 7LBOBEES»Z D
Yt r#Alsns. F7:, Ohta 523 KIE
y-GTP WEHED #Iztb~, HCCy-GTP 0%H&
ERBRCIKEIESEC, FBANBLILID YT
BREFROVLRLILEZEH/L VLS. 20k K
BLUEOBLIIBOTERET 2 y-GTP 0&fizix
HULbOMhZ BN S.

HWAEBHD y -GTP 3&~> /A M @08 S
HE#E» o2 7 A7 XU EEBHEssBEEAT
HY®, y-GTP OREHEEEICIIRREED 2 v 1T S
BENMEETDILEDNTLAY, AFETHE D
BLROEEHEBOy-GTP 2v 77 BRI 7o~ b
7574 —ERAOCTHELREZ A, FEIF, EXE
BLUEEBIZBWTy-GTP @ Con A  LCA 12%f
TARMUELIEEBETEL > T, ZOZ T, &
by-GTP OREEBEICLEBRESEOTFET 22 L
ERTLDTHAH. HCCy-GTP D Con A Izit¥ 3%
B 242 6 fh 4 BTIERITLHFELSH
y-GTP 1ZEE L THE S BV AR ERL Tt
Con A i@~/ —ABHEESLL -7 / —ABE
D C4IzEET B Y4227 F 4 ¥ 7 GleNAC
(bisecting N-acetylglucosamine, bisecting GleNAc) %
BaZL 2 AEOESUERIENEL 2 L EbN
Twa. —F, F#Mii%R+ 328, HCCy-GTP iz
WTFROEFIIB LT L1277 1> 27 GleNAc
ITEAMAE T 2 E-PHA o3 2 BEES ML T
Wb ZEEEETSHE, HCCy-GTP @ Con A 12+
LHEMEDETIE N NM 22 7 4 > 7 GlcNAc o#in
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FEELTWA2 S LILZL.

LCA B2 ABOEHOBRERKD 7 2 —A LR
WICERT 2 LEPAT3?, HCC DR\ LIER
v —H—ThHbda—7 x 7074 (a-Fetoprotei-
n, AFP) id, BMFFERIzEEL . AFP 13 LCA
S L s, HCC iz sk L7z AFP 13 LCA o
LTREBVWEME2E T2 24D HCC 2B THE
ME3b0iE7330 AFP tuubh T 3™, FE
®» HCCy-GTP » LCA I AR AR RE LR
TR eHm 2 FIamMER IS, 3HTHET
L, —&oErEgshTwiznoT, HCCy -GTP
T 7 a3y b L ST 2 B0 kBES»T
Bhan, —7F, SEHEMES L 4 RUEOBEEE
LCA wEMM2REZVEEHLATVLE DT, HCC
y-GTP © LCA BAEKDETIRIN & I L EHDE
feERILTO AR ERENL D™,

E-PHA @M CE L TERFCFELFO
y-GTP iz E-PHA oL T2 HAEERE 200
w3l HCCy-GTP WS hizEOEMEEZRLI:.
E-PHA Q&M N4 227 7 14 7 GleNAc BEET
55 ErEbNTW3™, Yamashita 213 2D/ &
25 437 GleNAc 135 v PIEEFO y-GTP $E#IC
Ha<cBEwrEanznd, 7v b AH66 BAFE
y -GTP TREMEHDIBICEFRL T»B EHREL T
5. &7, Narasimhan 5*i3 5 v M FFOFEEREIC
B TH/NEEiRIZ 4 £ 7 7 4 7 GleNAc DL
DRERETHZ N7EFL7vad iy bR
75— PUIHFB{EHINBELTHD. —A,
Yamashita 213 1 fl & + HCCy -GTP O¥E#HD 5
LD, BARZ L4 €27 F 47 GleNAc D3
ks s nT, 3AFES 4 FABOEEEESKE
ZRIMLTWA EMEL TS, LaL, ZOMER
RE1BOAORTTHD , —RIZEOBOBEER
IBLTH—BIBERRNASNE I L ERVLO
<. IOREEERHERE ARV, BEORETIE
HCCy-GTP R 6 fluFhizsuwTh, BEDERD
2 b 0d E-PHA w2t L T8 & 2 st gmL
TBH, N{x7 T 42 GleNAcBEOHEML TV
Bz LeNEMENnS. {2L, E-PHA 0%z C2,
6 AP EE DA ) THEREICHEAEEET 4
Vi rFrThHa L-PHA siEATHIE™ L-PHA &
C2, -6 4 AIBEE A ET 24 THIZENMEEET 3
O E-PHA IZBALT7 LPHA kD 2D & 54
SEMORGERTHAARERL FAHY 2B LB
na. BFRIZLTH y-GTP IFECREEH %
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5

IrRARSTERVwERDbDRAS . T, HCC
y-GTP OB R EEBELRRLEL2T/ 70—
FELBERT2LENH LY, BEODOEHENS R
WL 2HE7u— B EBE I bEFCRETS
D, EESLEERATVERRIL TR, Bk
D& Sz, HCCy-GTP BRIERFIZHL TRTF M E
WIREREL S, BrOEEBECBLTHEEDD
BrEHNERENG. BEEORF T THhO HCC &
FlizyHBLTASNEFRELT, RUT727UL7
IRTSF4 Y P LEREREIC L D RBERE
¢, BEAIBELLIZEVLY, /4TI YR
BZIANOERIVTNOFALEAT 5, E-PHA
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Honsd. Zhenl khdt  HCCy-GTP 0%t
LT, ERVTIALMBOGSEEOBLS LM L7
5 432 GleNAc BEH 2113 C-2, -6 AHHEHEES
) TEORIMMBIERTES LELIND.

&

Bzt b3t b HCCy -GTP 0o ZE{EH 5
iz 3 EHWT, 6Ho HCC & yv-GTP 2 HH
L, EREnAETREL IERR, FELER, EEE
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926,000 % 63,0000 2 DO¥ 7 2=y MZgnhied,
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2. RUFZYALTIRTIF 42 bFLERK
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y-GTP LD I >0 Tk BIEVHBIEL T Tz, F3
7., E¥By-GTP i3 HCCy -GTP L RFFIZERA®
ARSI EERED y-GTP &0 85010k
BRESBEL T\ . /4T =5 — CABROKE
i3 HCCy -GTP S E¥E y-GTP OkEIEIZIZLA
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», HCCy -GTP 6 0o SEAITERIC LD EZD Y
DD5.4~6.05 T L, LN LERR, FREEF, #
EEAFD A L FREy-GTP OEBEHL D bHS L
CEEERLS. 272, EEBy-GTP $5.7~5.80
ELWEBEERELS. /47 =8 - CABERD
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HCC BLUEHBD y-GTP OFBE LT 6.0
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126. 00 EICBE L, HCCy-GTP DE&BELH L 0 &
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Con A Wt LIOBHETEDBHVEMEERL 7228,
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5. fit By -GTP fitkz A RE Tl HCC
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Abstract

We examined the alteration of human liver y -glutamyltranspeptidase (y -GTP) which appears to
occur during the process of malignant transformation. y -GTP was purified from six Hepatocellular
carcinoma (HCC) tissues, and their properties were compared with the enzymes purified from a nor-
mal liver, cirrhotic liver and other tissues. Sodium sulfate-polyacrylamide gel electrophoresis
showed the purified enzyme consisted of heavy and light sub-units and there were no significant dif-
ferences in molecular weight or sub-unit composition among the enzymes from all sources.
However, on polyacrylamide gradient gel electrophoresis, all six HCC y -GTPs showed slower elec-
trophoretic mobilities than the enzymes from non-cancerous liver tissue. After neuraminidase treat-
ment, the mobility of HCC y -GTPs was virturally unchanged, while that of the non-cancerous liver
tissue enzymes was markedly reduced. This difference in electrophoretic mobility was rendered
inconspicuous after neuraminidase treatment of y -GTPs. Isoelectric points of HCC y -GTPs were
variable, but in all cases were higher than those of the non-cancerous liver tissue enzymes. The dif-
ference in isoelectric points between HCC y -GTP and non-cancerous liver tissue r-GTPs became
insignificant after neuraminidase treatment of y -GTPs. The carbohydrate moieties of y -GTP were
examined using lectin affinity chromatography. The affinity to Lens culinaris agglutinin (LCA),
HCC y -GTPs was very variable. On the other hand, four of the six HCC y -GTPs had a lower bind-
ing affinity for the concanavalin A (Con A) column compared with y -GTPs purified from non-can-
cerous liver tissues. y -GTPs from non-cancerous liver tissue showed a very low affinity for
Phaseolus vulgaris erythroagglutinin (E-PHA), but all six HCC y -GTPs had a much stronger affinity
to E-PHA. These results indicate that the transformational changes of HCC r-GTP are mainly
induced in the sugar chains of enzyme molecules, such as lower sialic acid contents, and higher con-
tents of bisecting N-acetylglucosamine (GIcNAc) residue or oligosaccharides containing C-2, -6
branched outer chains.



