Studies on Purification and Some Properties
of v -Glutamyltranspeptidase( v -GTP) from
Human Hepatocellular Carcinoma(HCC)
-Comparison with the Enzyme from Human

Kidney
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% v-GTP r ol —

RIKFIRFEIFRF S W (AT 1 IRE (R80R)
¥ & X &
(FBFN624F 4 H11 R ZAF)

I BB M E IR R 2 ¥R % y-glutamyltranspeptidase isoenzyme (novel y-GTP) @
MR EMIET 2~ LT, RESEEEBVTE MTHIlEEER L Y -GTP 2HB8IL, 20WELE
B, SaEER MR FETRBL ZERE »-GTP LEERS L7:, £HICNYT 3 Km {8, 8
pH, BEEBA A VS EDTA I3 BE, 8E7 1 /BO7 7€ 79— LTORIE, ML LoymE
EZHERICB D CHRECHS PR EREASNE >0, BRKEBE, S$EL, conAvLUf=—a—
7225 — IR 2 RISHICIER & o 2 HEs A o e, RRICHRE L TER L 2 U & v e
T, MERBEFHCERIIS g o7, BEX ) FREEE RS novel »-GTP i3 E iSO
Taty vy OB E R LI AEDERTO iscenzyme TH 2 LHEE AN,
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y-Glutamy!l transpeptidase (y-GTP) &, y-
glutamyl peptide % K3 2 £ @ BiIC, D y-
glutamyl # D7 3 VBT F N L DEBERIG
P T AEEEMETH S, y-GTP D isoenzyme
22V T 1965 0 Kokot HSVYDOHELIREL OE
RUKEREE W TE OB 2 SN TE D, BIR
WEROHZHBREIR s TR, —F, &
BREEEOERN 2R L VERIEERLLTO
MEEFTAENRB IR TE D EBR 593
O HIZEER L, polyacrylamide gradient gel slab
RO ERUKENIEIC & 0 FFHlE R & RN
WZHE T % ¢-GTP isoenzyme (novel y-GTP) %2R
HL, Z20OBKRMWERELES 21z Lk, EHME,
novel-y-GTP DM % #8334 2 —ii & L TR HEATHRE
LY y-GTP 2 HE L, 20 ¥NE L UK
B AR R, FEE -GTP L L TR L 7.

HERUHE
IMiE1Z novel y-GTP % 38 72 & 0SB T84

BB L VIFEUA O BEOBREB %AWz, wihd
e 6 BFRIDIANC —20°C ICEEIERTEL, 6 Y BN
WEBIZHEL 7o,

1. y-GTP EHORE

Orlowski 590 H 2> T y-GTP F D #l &
Efraot, bbb, BEEH® L L TyL
glutamyl-@-naphtylamide 45 mg, metorose TC-5 1.5
mg, glycyl-glycine 0.01 M, MgCl, 0.0033M &2 L
720.03M Tris-HCl #EE¥R 3 ml 2 vy, 38 50 ] %
Mz, 3PCI2T304%4»Fax—vyarl, 0.1IN
HCl 1ml W TRIERBIEL7:, & 512, 10 SHERGE
%, BIBIEEER (200-20 BY) i C 550 nm K B 17
ZREEEAEL, y-GTPEMEZEHL 2.

II. y-GTP o ¥5%!

®1, 2RI HEMBE DO y-GTP Hit
{2 Orlowski 590 HkE—#EEL Tk o7, &
THERE (LULE) 8% 2 50 0.08 MMgCl,
CHIYIEE, 34F, Tvr ST L, Ch
12 IN-NaOH %Mz, pH % 10 W3RE L 24, 37°C 12

Abbreviations: Con-A, concanavalin A ; EDTA, ethylene diamine tetraacetic acid; HCC,
hepatocellular carcinoma; PBS, phosphate buffer solution; PEG, poly ethylene glycol ; y-

GTP, y-glutamyl trans peptidase.
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Table 1. Purification of ¥ -GTP from HCC

Total Total Specific
protein activity activity
(mg) (units) (units/mg)
Homogenate 103895 1569.3 0.011
Deoxycholate extract 8755 1463.1 0.167
Ammonium sulfate fractionation 418 569.6 1.362
Bromelain treatment 296 532.6 1.799
Ultro gel 30 418.9 13.96
DEAE Cellulose 135 2234 16.55
Table 2. Purification of 7-GTP from kidney
Total Total Specific
protein activity activity
(mg) (units) (units/mg)
Homogenate 35100 8503.2 0.242
Deoxycholate extract 10780 4855.4 0.450
Ammonium sulfate fractionation 450 700.8 1.556
Bromelain treatment 405 785.8 1.940
Ultro gel 39 637.9 16.3
DEAE Cellulose 13 394.0 30.3
T2MKE L. Zh% 18,000 rpm, 4°C 2T 30 {~GTP(mU/m)
— Abs.(at 280nm)

SHEE L 2B, tE % 1.5%0 deoxycholate
(DIFCO #¢, Detroit, Michigan, U.S.A) & 5%
TritonX (Wako 8, KR) &t 0.1 M Tris-HCl &
@ (pHB8.0)HIz T A8 T IAL L 72, BT, &
W% 15,000 rpm T30 AHEE L LiE 2 EMEL A
WA HIZ THSABHE L 72, polyethylene glycol
(PEG, 20,000) %0z Ci#E L7z, BEBmEL o358
20°CIZBEL,BAUL —200C CHHLIEBZDT v
P U RBRLCHETRE L2, 12,000 rpm 30 £35EL
LTtk %87, ZOk&%E 0.1M Tris-HCl fREH
(pH 8.0) ICIfBE —200C W T o L ABRE L 7%, £
WIS TRAEL, 0.04 M O glutathione (P-L &, New
York, US.A) %0z, &5 56°CicT 10 7rfEz0L
BL, BEBIZ0°ClyHEILA., wRizEE % 18,000 rpm
2T 30 ARENE L 221, 20 LER 40%—90% D
LWZTHEWL, (& %20.1M Tris-HCH#8 & B
(pH 8.0) ICIEfEL, HEAKZTELRO Z & Bk, #
#E L7, 3EHZ 10mM O 2 -mercaptoethanol ¥ & Uf
AEOEH1mg XX L T 1lmg® bromelain
(NAKARAI 4, =#) #0102 T 37°C L KfElA > % =
R—var D, Ultro gel ACA-3¢4 (LKB %,

Bromma, Sweden) (26 X820 mm) 2T 0.1 M Tris-
HCL (pHB.1, 0.5M NaCl) %M T4 A% 1T
ot BAE®D y-GTP EE £ AIEE, BEESE%E

2000 NaCi(M)
{

0.3

10001 0.2

20 30 40
Fraction number
Fig.1. DEAE-Sephadex column chromatography
of the active fractions from Urtrogel ACA34.
The flow rate was 40 ml/hr and 6 ml fractions
were collected.

| L, Ak B 38 &, DEAE-Sephadex
(Pharmacia #{, Uppsala, Sweden) (25x400 mm) i
T 0.01M Tris-HCl (pH 8.0) ®2#E@ge L, 779
IY b IFH—ZT NaClBEZERMIZ0 ED 0.5
Mg TElLsennoA 4+ vEfra= 77
74— % T ot BHENLAEOD v-GTP &L
BIE LB SO E & BN, DS L <R
Belz ("1).
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%, Pharmacia # ¥ E KK EIEE 500/100 % A,
polyacrylamide gradient gel 4/30 (Pharmacia %)
BEEAR L LT ISEFEIBKENL 72, WKkEH{RS L% N-y-
L-glutamyl-@-naphtylamide (Wako #), glycyl-
glycine (Wako &), MgCl, 2L 7 RIGH I T
2 BERR T & ¥ /2% fast garnet GBC (Sigma #, St.
Louis, Missouri, U.S.A.) W THEL .

V. SEAERKE)

ST AESIKENE 110ml & 7 4 (LKB8100) % H
vy, 50% HERENE K UF 40% ampholine (pH 3.5~10) 12
T otz 1,200V, 48 BERLEER, Bon&9E
¥ (4. 4mDic2nT, pH X —%—i2 & 3 pH BIER
0 y-GTP OFEMHEIE %1774 - 72,

V.CONMAFI74=T4—20R2ITFIT 14—

Con A sepharose (Pharmacia ) (26400 mm)
%RV, 0.05M Tris-HCl (pH 7.5) 2 0.5M NaCl,
1mM MnCl,, 1mM CaCl, 2L 7z b D % BEK
r L7z, £7-AH¥RIZIE 0.2 Ma-methyl-D-manno-
pyranoside (P-L#) #Fwui:,

VI 2a—J 34 —vNE

10mM NaCl, 10mM MgCl, # & 100 mM Erfg
EEE (pH5.5) 2= 2—5 3 =% —+ (Béehringer
Mannheim %!, West, Germany) 1 mg/ml £i&#EL,
FEROFHEMZ 3TCI6BEHE A > F 2 — b L7,

VII. foiesaRERE

FRAEM S X OB S HH LT »-GTP O A *
VRO NI 57 4 — DR TESERL Y
D%, flt b £ME %S & &7 CNBr-activated

Fig.2. Electrophoretic pattern of the purified y-
GTP fraction using 4-30 polyacrylamide gradient
gel slab.

The amount of purified fraction applied to the
gel was 25 p1. Electrophoresis was performed at a
constant voltage of 200v for 18hr in Tris-boric
acid, pH 8.35.

(A) y-GTP from HCC after DEAE Sephadex
Chromatography.

(B) y-GTP from kidney.

(C) Serum of HCC.

sepharose 4B IZ X % negative affinity chromato-
graphy (Pharmacia ) (26 X 30 mm) %24T\>, HHE
HERRELL., & 0.2mg (BH) 20.06M Y >~
BEEWK (PBS)(pHS.0) ImlicBEL, EED
Freund’sadjuvant (IATRON %, =®) #/mz, v
FFCBMEARKETICHES L, BEHERTED 10
HEWRILL, #oniiFL D 50— 33% DFRESE
T, IgGER s E L, LMK L LTHWI-E.
Ouchterlony double immunodiffusion test I&&Hi
HE20ul 2HERAL, SMES £ T1%agar LIz T
T o702, R, BFE 500 pl 2HB »-GTP Mg %,
0, 10, 50, 100, 200 k1 #EAOL, 37°C10 S84 >~ * =
N—yaryLBIELO y-GTPiEEEZHIEL -,
512 16 BFH 4 °C i TIRE L 7%, 10,000x g 12T 10
SEEL L EEO v-GTP 2RIET 3 2 L2 & b &
y-GTP, Con A WE43E, Con A HRESES X
B y-GTP et 2% »-GTP MEDEHHEER %,
BRETL 72,
VIl. ZEBZEE (L Folin-Lowry k& Fu 1210

154 ##

I. v-GTP x5

Fl, 2RRT I AFTfaizu~t 77
7 4 =T, FHEESH» 51 16.6X10° mU/mg, B
A 51 30.3X10° mU/mg @ y-GTP EMELRE &
Nz, ZDERETH < % polyacrylamide gradient gel
BERUWKENT 2 &, M2 1R THRICHEER v-GTP ik
RA N7 NT S U 4EEO, MiE y-GTP zymogram L
TIBLIVD LRI —BL T, RPHEL
WEIE Mz, — 7, B y-GTP idth X VEEBE D

0 riboruclease A
’ « chymotrypsinogen A
0.8
ovalbumin
KIDNEY r-GTP

Kav 06 HCC 7-GTP

0.4 - catalase

0.2 {

thyroglobulin
10° 10° 10°

Molecular weight

Fig.3. Determination of molecular weight of y-
GTP.
Standards (aldolase, albumin, ribonuclease A,
chymotrypsinogen A, ovalbumin, catalase, and
thyroglobulin), purified ¥-GTP, and Blue
Dextran were chromatographed on a 1.6 X70 cm
column of Ultrogel ACA-34. The flow rate was
maintained at 15 ml/hr.
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D INZEM L 72 S B S i,

I3 &

& 4 # y-GTP % ultrogel ACA-34 (LKB %)
(16 X700 mm) % Fv>, aldolase, albumin, ribonu-
clease A, chymotrypsinogen A, ovalbumin,
catalase, thyroglobulin # v —» — & L CHFERH
ETdE (K3), FriEy-GTP # 92,000, & -GTP
781,000 L EH a i,

m. Km f

L-y-glutamyl-p-nitroanilide 2 2 & & L T
Lineweaver-Burk method'?iZ & D Km f& % #IE ¥
%L, % y-GTP 144mM, & y-GTP 155mM T
Hotz.

V. E&pH

ZHEpHHEIIEEEKRE2 1IN HCBLUY, 1IN
NaOH 2 X D pH6.0» 5 9.5 DI TELE & CIF

Table 3. Effect of divalent cations and EDTA

HERELL. HEL HICEBPH I3 7.9 THY, B3
BOONZDDI,

V. 2BA1 A+ 0R

Mg?, Ca*, Zn* D 2ffi1 & >, K*, Na* 0 1{f
A4 BLUEDTAC L2 REBRIELD0.1M,
0.01 M¥A¥ 2 BBV & L THIEL 228, g, B,
GTP & b1z Mg*, Ca**, K*, Na* OBFEETF Th¥n
WIEES LR T 2ERmS &SN, Zn?t, EDTA LY
FHESN R THBEL T (£3),

VI. Wit # &

56°C, 58°C, 60°CiZB I BMEMICDVTHS &,
ML b ICREE, SRMICB L TIZIZRBOERE
TERL, Z2EFEvohzdrof: (K4).

VI 73 /BMR

y-L-glutamyl-a-naphthylamide % y-glutamyl {
e LEZDO7 I 7B 20mM 2284k LTES

Relative enzyme activity (%)

Addition Concentration
HCC Kidney

None - 100 100
Mgt 10°? 103 106
Ca** 1072 117 116
K* 10~ 109 107
Na* 1072 119 106
Zn*t 1072 37 40
EDTA 10~ 79 90

The reaction mixture contained 1.0ml of substrate solution, 20x 1 of the enzyme and
indicated concentrations of cations or EDTA. The activity was expressed as a

percentage of that in the control experiment.

Table4. Activity of 7-GTP in the presence of various acceptors

Acceptor (20mM)

Enzyme activity (%)

HCC Kidney
None 100 100
Glycylglycine 180 128
Glycine 66 72
L-Leucine 112 102
L-Asparagine 102 96
L-Aspartic-acid 41 42
L-Glutamine 140 115
L-Glutamic-acid 48 49
L-Methionine 127 105
L-Alanine 108 94
L-Phenylalanine 86 79
L-Homoarginine 127 101
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Fig. 4. Heat stability of the enzyme.
The enzymes were incubated at 56°C, 58°C, or
60°C. At the time indicated, samples were
removed and immediately assayed for the
activity. @--®, y-GTP from HCC; 0—o0, y-
GTP from kidney.
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Fig.5. Isoelectric focusing of the purified y-GTP.
Isoelectrofocusing experiments were carried out
at a constant voltage (1,200V) for 48hrs in a 110
ml column (LKB 8100). The ampholine carrier
ampholyte (pH 3.5-10) was used. After focusing,
fractions of 4.4 ml were collected. ® — @, before
treatment with neuraminidase; ®---®, after
treatment with neuraminidase.

ZRE L £ 2 3, glycylglycine, L-glutamine T&
EixEEo LR 28, Ly L, g, & y-GTP O
flicBH s ZERE AN M7 (R4).

Vil. % B/ &

ampholine # AV = SFEHERKB TR, IFE »-
GTP iz pl4.0R(&THY, —2—7 I =5 —YiLHE
kD pl5. 1L . —F, B y-GTP i pl4.4
OFEEBEEZRLIEY, —a—-F 3= —-CAEIZLD
pl5.3 ELL, WEAMCHEL THBLOEESD
EHINE L o (F5).

X. ConAFP24=FT4—2RA3MIFT 14—

&2 ® y-GTP % con A sepharose chromato-
graphy K CHBEL 7R 2E 6 wrRT. HBEwCHEL
T FFRBERIC & D 2 DHRIGE S 53, T U TR -
GTP Tl 15% %% con A FERE 3BT, B b D 85% 1%
con A BELNE IS, Eh, 22 —-F 8= —
VIBHI®RIZ BT IE, ERESEOEHEITES
B SLh o7, —T5, B y-GTP &, K&
DHEREHEICHEL SN, SbCZa—-F Iy —F
MBBIEIFIZIZ LAY con A %ﬁ%ﬁ@bl‘fé‘tﬂ &h
7. conA R THEENIERDE—7 % poly-
acrylamide gel ERWKEI T2 LR TWRT I
# y-GTP ® con A % % 4 H i3 Il 7§ y-GTP
zymogram 0 I DEFAIIZ, FERBEDEIE Z O LRk
£ Ok Bs WBEREKB ERR s iz L
»L, B y-GTPid con A RE, FEBEHEE bicll
WGER LB kE s, BEERD Lok, &5
12, con A BRERUVIIERESEDS v-GTP 2= 2 —
Fiz=F—CUHT 5y, FHE y-GTPid=a—7 8
ZF—PHMEIZ LY con ARE, ERESEE bIZ L
DetlE » NKEIBSBEEL, KB LS L RER
FAas kol —5, B y-GTP ¥ con A I,

r-arp

Actwity HCC r-GTP Kidney r-GTP

TITiivee

&= mati - -
maraprreneeids

S S
PUERRRSSSE s

——m—
[
g

10

-1

Fraction number

Fig.6. con-A affinity chromatography of y-GTP.
Con-A affinity chromatography of the enzymes
were carried out with Con-A-Sepharose as
described in the MATERIALS AND METHOD.
® —®, before treatment with neuraminidase ; @
-+ @, after treatment with neuraminidase.
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Fig.7. Electrophoretic pattern of preparations
from con-A affinity chromatography using 4-30%
polyacrylamide gradient gel slab.

(A) Con-A-unbound fraction from HCC.

(B) Con-A-bound fraction from HCC.

(C) Con-A-unbound fraction from Kidney.

(D) Con-A-bound fraction from Kidney.
(E) Serum of HCC.

Fig.8. Double immunodiffusion in agarose gel
stained with y-GTP activity.
Purified preparations of ¥-GTP from HCC (H)
and Kidney (K) and antisera against the y-GTP
purified from HCC (H) and from Kidney (K) are
represented.

Kidney 7-GTP Con-A bound fraction of  Con-A unbound fraction
- HCC r~GTP of HCCT-GTP
g
- %
2
Il
<
CEEE) 0 [T 2] CT 0

Antibody (wt)
Fig.9. Inhibition of y-GTP activities by anti
Kidney y-GTP antibody.
Remaining y-GTP activity of Kidney (A) Con-A
bound fraction (B) and unbound fraction of HCC
(C) before (®) and after (©) centrifugation.

FRESEEL bIZ=2—7 3 25— PRI L 25
EOERIZH 5 FHE v-GTP LIS vz %
L.
X. RARHMERE
B8 X HUR & L CHFE y-GTP &% y-GTP, Hitks
UTHIE y-GTP 7 ¥ ¥ MK, HFFHE y-GTP v
[ % M7z Ouchterlony double immunodiffusion
test #7RY. MARAVICER2MET 2HBE LT
L, HEORENE:2 b DENAD N, 1, B
# y-GTP % con A REDE B & UIEBEIEIZ 513
T Ouchterlony ¥:%17% 9 &, »Fh b TH&I R
KRS T3 IERE R L 2, iz, B9 T v-GTP
VY FMEEAWEEEERBROBER 2R, s
y-GTP @ con A BEHES & UIERESE, 2oz
B y-GTPRVINLHE v-GTP vy FMEI &k -
TR T0%DOEMLGHEEES N, & 5, BLBIEYE
DRERIEE L, BHENIDSHEShik ot &
e ZOEMEE Y~ AR IWRT Z L ZETH
L Tz,

N

% =

WABW T, T y-GTPERHRBKREBCELE
<, EBRRBCTEL, #ELRAFCIE2OEER
B TEWD, —77, AR CE B owEEssEinL,
BEMBECL»EZRCBEULE2RTHENE ., 212,
B2 OEBIFEORERRIIBL T, REREL L
Whh BEEE ORI, 77T y-GTPE%D
BELBIINERES L, BLVETT 2128, &
BERHIC EFETA2EIWRENT LR 08 Z DRELE
ELD, FFFETHENT 2 »-GTP 2 ZEKREEE
BELTOMEEET2LO08H2 LHEINRD, 2
O B EE LR SHR LD, BRSO
A B R IR 2 M1 y-GTP isoenzyme
2R L, novel y-GTP isoenzyme EFRL T\ 3,
7 isoenzyme & % DEFRMHE L, a-fetoprotein O
1BH 2 W IXFRE AR b s h, EBOET
B bEEENZ LIt Ly, BERNEZEDOR
WEE~—A—TH2 Z LA NATREDLNTL
e UL, & isoenzyme OPER S HBRBFICD
WTREZHLMIER TR, ZOHE»H VLA
e FPEHEFL ORBL 2 v-GTP LT 2008
FLODOTHEH, gIRLT &<, EEFD y-GTP
WEEEIERCEL, +oxEEE2 2 LBy THE
THHIL LD, SERIERE L DR HIETHER
L7z y-GTP L HHERET LizbiF TH 3.

EEDAF R u~ T 57 4 —OBRETOH
DHEELU 7 y-GTP OBEREN LR Z 4.5 &, #E
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w9 % Km 8, E#pH, &E&EA 42 EDTA
& B, WEME, SHCREET I/ BOT /L
7% — & LTORIGZ £ QP2 EE i i
% y-GTP LB y-GTP ORIIZIZEAS » R ERIEIAD
snTWaV, 3512, RRICHREL THSHMm
B L B REFMNTY, HFHIEE v-GTP L& y-
GTP i3 & b WHIAMIEE v-GTP MEH 5 WIdHE
#E, .GTPMBETIEEIELC LI WCFRME R,
Ouchterlony # T AW ICEA T 3 bR’ B S 1L
3, %7z, FHHORGIE v-GTP i3RREE, /N, BUEBAL, B%,
FoosaH L y-GTP 3 HBORESE2ET S L
WIRBLESNT WA, Zof R Ly RY
suF—LERE TR T 2RY, FHIERE y-GTP
IR SEECRR A ERE A S s v,

—F, B2, R6IRLILLIIZ, BRKBELE
ESICIATHIEERE v-GTP B y-GTP OEICIZEE S
DERERNAGN, E5WKZa—T 32— PNES
i, IS OBBEIIELT 52, mEFKRLL
TEE->TVWB LS HENEONRT WA, $77, con
A DEFMMEIZBWTIE, B y-GTP i3 con A FERES
B RERMREH I NS DI L, FFHE ¢-GTP
I, con A FERE ST HE I 15%1 T, %<1 con AWK
ENETHD, 8BIC=a2—7 325 —VFONEEIZ con
A DEMEE A5 &, FHEE v-GTP OBE&I3, R
B CHEMECHES»r REFIZA LD,
B y-GTP TIZLEB KIS con A KIRFE N2 &
HIZ2 B Y, con A N B AN I T T
LEERASND, DEo kI, FHlEEL T8RS
y-GTP ORI IZEBERENB L UREENERICB W
THLDRERFFED SN, 2512, RETIAL
nlehr ok, ME y-GTP isoenzyme D438 izt
THREEIRFC BT Y, BE, FEEELMLT
EBLPREMEEET 2 LI RENBONT S,
NSO L D, novel y-GTP 387z - 72 BETFIC
I—-NENE - REEDE-EHI D2 2BELL
5, HEAY %2 BB T O isoenzyme DEZRIT 1L —B L
WZkliZzd, LHLIDEIRERTE—HLEW
synzyme allozyme 7% £ & iscenzyme & L T\, K
RBERSN TV 3 0OMBIRTH D, novel y-GTP &
IDEIBEHIAZbDEEZ NS,

T, WIEYIC B 2 B0 v-GTP 3
FeZRE e, ZOMEBEREDD 2 2L 2R
THRESHR O TWE SN T VB0, &5
Tsuchida 52135 v + DILFERBEHIC X 2 FHE, 518
MREE b b3 BERES, BAFEAH13,
F-ryy7EBroEMNAN »-GTPREEED
YO EREFMICRBIL 27208, YTIVBEEDE

WEERLTVS, EEORBECIR—2—-5 324~
L b HEE v-GTP L B v-GTP 0B K KE
ESPSFEARMEREL GRS 2L LD, kLo
#5 y-GTPORER S 7LVBERBOZERDA» &8
AL 2\ & 5 THh D, Sato 5% b FHE & I3
DOFFHEBERD y-GTP 28 L, REOWELEN
HERICIREIR S VWY, FED y-GTP R vay
SEMNIMEFHL, con AU TIZEV2S, wheat-
germ, PHA-E, cibacron blue 23t L Tz @i
EFTHILETRLTVS, IHOORELEEDRR
BERBRICHEBCA 5N 3 y-GTP BHESLIIESL
ATRRL, FELUTHERACRZ>TwaZ L%
RTBDTHS, VT, MK HS5R2 y-GTP b
IO ESEO oy Y S ORBIC LI VAL
SRS DB\ & KR L 7z isoenzyme Th % L HE X
N3, i, Yamashita 5292 &0, v bBEAIE
AH-66 &£ 7 v M IEEAHEEKD v-GTP O HgEEE »
s, 20RBUEELIHELPIZEATWS, 21
B e, BT AH-66 0 y-GTP X 1 EAEAH
LD OBEEEARBIESED 4145, LELVEREHLDOD
YTVBBERIIEED IBIERLTVS, £,
Bz AH-66 ¥ D y-GTP R E# F y-GTP T
BRsNEWE vy ) — AR » bisectGlcNAc ¥
EAR2EFEVEOEBRL T2 2k, 2oz, &
DIRUEEZ S OREESHEL, 3AHB LU 458
DEOED2EEVER yGTPOFh I Y v EIL
TWHAERBELTHET TS, ZOBI, BT
WL > TR % y-GTP O Fuky v v 7
DHEREBELEFENICHES ISR TWS, LoL,
t P OIFHEED ¥-GTP Tk X0 & 5 i st b
BUCRENZO»IBHAS A TOR Y, 5%, 2ok
5 RIEN R R, X ok, BESEEETST
2%/ 7ut— VAR EANE RS, Kiso-
enzyme OWBERE LRI R D, 2 512, DK
HERENEZ2LDLEbLNS,
= B

HFHESEEE AT MHREERS L VERE
fEB L D ¥-GTP 2RBHL, 7 0WRLEN, FEEK
MR R LLBERET L, UToRHREE:.

1) KM y-GTP & BHE# v-GTP O i3 &
By 2 KmfE, EfpH, SEEBEA A%
EDTA WL 288, SET7T I /VBO7 7€ 79—t L
TORIG, MEER M RERRS SN
7z.

2) MEOMWI, BRWEE, $ES, conAB
dV=a—5 3 =8~ Pizadd 2 RISHICBE S 5748
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EHH SN,
3) FEHEA y-GTP 8 & UEHM v-GTP 3 &
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Abstract

In order to elucidate characteristics of novel y-GTP which was reported to be specific to sera
of HCC in our previous publications, y-GTP was purified from HCC tissues, and its
physicochemical and immunological properties were compared with those of the normal adult
kidney enzyme. The enzymes from HCC tissue and kidney were found to be similar or identical
with respect to Km value for substrate, pH optimum, thermostability, effect of various amino acids
as acceptors, behavior to cations or ethylendiaminetetraacetate, and immunological properties.
However, the HCC tissue enzyme was distinguishable from the normal kidney enzyme in
molecular weight, electrophoretic mobility before and after neuraminidase treatment, Con A
affinity, sensitivity to neuraminidase and isoelectrophoretic point. The results support the
conception that novel y-GTP in sera of HCC patients is largely due to structural differences in the
carbohydrate moieties.



