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BE #HEdRoBctEs e v ESE T P ey (WCG) DESEEROEFEY, v¥—F» Y XD
M X EYERER TH 5 Arachis hypogaea (PNA) V7 FvHFIHLTHREL, UTOREY
Bz,

1, EBPERE LT, FTFEEWHERR XY H#HE LA hCG (standard hCG) &, ZhZRFELE
LCH# L7 a, B subunits (standard @ and 8 subunits) RO hbx /47 I =4 —-EAEL T
f87- asialo FEM T iz oT PNA BEREKRE L.

standard hCG, « subunit, 8 subunit D\~ Fh b, EUETEPNAFKEREEZRIeh2l, /717
I —-EMERTR S 2 L2 ThCG & B subunit CEF - PNAKEEIHE LR, a
subunit ¥ PNA E&RELXR &2, 2D Z &5, PNA X hCG O g subunit A D ZFET 5
O-7Vay FEBESDH S 7 b — % (Gal) > N-7F A #HF 27 b4 3 v (GalNAc) R RN
T A B L,

2, F—Ef&RF5I0F & RP hCG © PNA FEEEREIE TS &, i hCGC Dz h A ERBICHET
Hote, MFRFELE>7 2 hCG RFCERARHH INE <, RPCIBHHIhL{ WD LELLRS,
ZoZ bk hCGBENRPICEL TRERELZ R THSICIRELY 7 » hCC OFEXYEET
RETHAS EE LRI,

3. FEEBRORABREBEEDMAP=FEF hCG O PNAFKEERILETORMTIBUTTH 20T
B, BERBETZ6HT 4 TI%EL ED PNAKEERLYIRL, TOWN 2 FITRIO%L LD OFEEE
wRLTC,

IRHORERE, EEMECRREBRcIWEN S hCGC DBEFHIZEFZLK s T ELEINRTWHDI
WL, MERBCRARTELEY 7 ekl LTAWERS hCC D EHD B HRNEFICHEINL T\ 5 2 & RRE
THELDTH S,

Ll ED & X b PNA-Sepharose affinity chromatography (Z7R"584 > 7 = hCG D i o> 2% B s
BHEETHY, BRI ZOZ EREEZHO—B L LTHERRFRICS Z EARR IR,

Synopsis We have studied the binding of human chorionic gonadotropin (hCG) in sera and urine of normal
pregnant women and patients with trophoblastic diseases to the lectin from peanut (Arachis hypogaea,
PNA).

1. As the basic experiments, purified standard hCG and its @ and g subunits were examined for binding
to a PNA-Sepharose column. Both standard hCG and hCG-g adsorbed to the PNA-Sepharose only when
they were treated with neuraminidase, whereas hCG-a was still not adsorbed even after treatment with
neuraminidase.

2. The major proportions of hCG in sera and urine from normal pregnancy and hydatidiform mole were
not adsorbed to the PNA-Sepharose column. On the other hand, the proportions of PNA binding fraction
in sera and urine from choriocarcinoma were significantly elevated in 4 of 6 cases.

3. The PNA binding fraction was significantly higher in serum than in urine of each individual.

4. The PNA binding fractions were extracted and purified from urine of 2 patients with choriocar-
cinoma, and were quantitatively found to be asialo-hCG.
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These results suggest that PN A-Sepharose affinity chromatography is an effective tool to use in detecting
incompletely sialylated hCG and hCG-g# and may be a useful index for the clinical diagnosis of choriocar-

.cinoma.

Key words: Human chorionic gonadotropin « Peanut agglutinin « Sialic acid * Choriocarcinoma
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I, MO LT RPIEEREE LB
DREEBECEROETIEENREILB LD
(75 Do 18snezze) - g T - D X 5 e
ETNELUCHREMBOMR & TOEEBEEL T
Hre b #HEKETFF ey (WCG) & DEiH
MR RBET L, BB ORI hCG DRESEET
SUEBEROETHWEELBCIEBL T
1) 2 DOHRT, MEEBEORFILY 7T A Y
X\ hCG DL R L, RinkEHERE L L
TOANREL> 7 » hCG O HBEITELITEE > —&
BT EHEELRD,

Lo L, BEEThbATWBTREL> 7 » hCG
DR FETEIRKREORL Y haxiHL, ~7
VRREEXTWEIEEZ TEECERTA0LE
DY, BRIGHANDEER L a0 T 92 L =
AT, ZEREOEYMLY 7 5 v & OB BLIRESE 7o
BEAEOEEBEYHET 5RANE L Thh
TWw3, ©—7F v v X o ShsEpEEER
TH % Arachis hypogaea (PNA) v 7 5 v 7,
b FARMEREZ ZDF ETIXBRE LD, /45
=X —ENETEZ LI W ED TR BET
5EVOBENEEINLEY, BrDHERRE
EATACTZOBEHIERIGBET S h, PNA
D RS RB IS 5 7 b — R (GaD)—
N-7FAHF527 ¥ v (GalNAc) &b b,
Lovd S ESERmICER L CWA2LEDHD
TEPHBND X Sl ofetmen Lo Fp
BEIR? D, b LEDOGFHRICS 7 VEBRE R\
O-7V =2 FEIBEGHAH L7 hCG WHEET S 7a
biX, PNARZhrBENCREBETE2THA5
LHEE L7,

Z & CTHREMB OB 5> hCG FESHEER
ROFE, FCREESERELZMD DI, BE
MHEBEBREEZEOMAP LKA hCG D PNA V7 5+ v
~NDOBMYE EEIEROBE L HEREL, BF
DHIR Bl D THRET 5.

EBRFE

1. PNA-Sepharose 4B # 5 & D{ER,

PNA-Sepharose ® E B iz 1% E.Y Laboratry
(US.A) # o PNA v 7 # v & Pharmacia
(Sweden) o CN-Br-activated Sepharose 4B
% FH\ 7z, CN-Br-activated Sepharose 4B 3g %
600ml ©1mM HCl i TRz, S L7, # 5 &
740 &2— (G 3) Lk T0.5M NaCl% & &5
pH8.3, 0.1M NaHCO;#E&E#%500ml 1= TF izt
%7, Zh# pHS.3, 0.1M NaHCO, &30
ml THERL, B UBRERICHEMRE L 7= PNA20mg
LR 2 K, 4CL12KREE 2B F1 L T PNA-
Sepharose & {ER L 7z

Z ® PNA-Sepharose #0.6X7cm (& & #2
m) O 5 A2ZFIHEL %, pH7.50 € 7 = &
=7 3 2ml WL CREIEEEY T ey
7 L, ®10.2M NaCl, 0.02%NaN;% & %
pH7.4, 0.05M sodium phosphate &% (PNA-
buffer) %A\ TR CEELL .

2. EBME

a) standard hCG X U'% @ subunits

IEFEWER IR X 0 BER O R CHiRBH L
7= hCG % E# 5 (standard hCG) & LTH,
ThERFZEMB W X >THEE L € standard «a
subunit, standard g8 subunit & U7, i, SEEIC
Bt L 7= & Hh BB hCG (3.4 ¢ standard hCG &
RIMEDFEIC LS THER LIcd DTH B,

b) asialo FEMADIER

1) 745 3 =4 —-EH0H

standard hCG, « subunit, 8 subunit % % 5mg
WZ2units D/ 145 3 =& —+ (EC32, 1,18 Lot
V 2 H3007¥ # 1k %) % M %2 pH5.0, 0.1M
sodium acetate fEE W] 2001 FC37°C 1265 in-
cubate L7z,

i) FEAESKE JEF)

/AT I =X —EUBLICERIZOTEED
CEBAESKE JEF) gt Lz, IEF 3BE#Ho
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B Y110ml o ngEREl » 5 4 % B\ carrier am-

pholyte I & # ¥ 1% Ampholine (LKB)
pH3.5-10% f F§ L T400V128: i o ¥ HA vk Bh
%, T50VASKFfEl O A¥kE) & MEfT L, — 7 El.5ml
THOEHER LY, 208 % K40 RIA THEL
7okER, hCG o8& 1% pl 10-12, « subunit TiX
pl 9-10, B subunit TiX pl 10-12D 4 EIE5
RETEEARD LN (K1 a, b, ) ZThbDIHE

X1 standard hCG, & subunit, 8 subunit ® / 1 5

3= 4 - 2EFT (e—e@), #% (0---0) kT

SFERBRNF 4 —v,
(a=hCG, b=hCG-a, C=hCG-8)

=iyt

557

FACKBE AP CHEN LI, HEEEL —60CIC
THRELI,

i) ¥ 7/VEBREEDHIE
£47 3 =F—-E0BHED standard, K2

X 2 standard hCG, « subunit, 8 subunit (@ —@)
& Zh b o asialo FE4k (0---0) D PNA-Sephar-
ose affinity chromatography #Hi ¢ & — v,
(a=hCG, b=hCG-a, c=hCG-8)
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#1 SLEEEF O Mm% 0K hCG o PNA f#E&%

Serum hCG Urinary hCG
First Trimester 0.65+0.12 0.43£0.13
Second Trimester 0.50%+0.09 0.61+0.07 0.23%£0.05 0.34%0.06
Third Trimester 0.68*0.13 0.38+0.10

The values in the Table are mean value (in %)=+S.E. obtained by determining four samples.

BIOMERBERCG D> 7 VRS E1320.2M
H,S0,80°C iz T304 fEIfi A L 7= #% thiobarbituric
acid I THIE L 7222,

c) IMERCE

FHERERER (124), BREKBEE (24),
MEERE (68) OMKEKVIR (RbEEEY)
% PNA-Sepharose affinity chromatography 1
HE U 7o, MR THERE 3, 000rpm 1045 L < I
BRI, R EFRS,000rpm1075fEEL L 7
#o EEEER LKA —20CTREL T,

3. PNA-Sepharose affinity chromatography

% In3 % sample 12 (3355 hCG DB E10ug %
200x1 © PNA buffer Ic## L TRV, MECRK
W 5-10ugDhCGCEEFTHAEX AV, &
sample & 5 7 AlEML, 3 PNA buffer BJh
HEHE E LT 1 5E0.5ml T2045EERER L .,
GIEMEBHER02M & 5 2 b —REEAN
PNA buffer 1235 L T RIBHIC 205 EERE L 7.
8745 E% hCG, a subunit, 8 subunit & 4 ®
RIA W CHIREL 72219,

KERRUHE

1, asialo &k

7473 =4 —BHEED hCG, @ subunit, g
subunit DEREEIEIN 1 a, b, c AR TR LI
<, hzxh pl10-12, pl 9-10, pl 10-120D 5
WERDRBEEE D, ERTRLL 15 3
= & — € EF] D standard B FHOEE S L
KELSEESECBEL T,

IRLESEFOS T AREEYAIELL S
5, YT NAMBEIESKRETE otk

2. standard hCG, « subunit, 8 subunit & = #u
b asialo FE kD PNA & REE

standard hCG, a subunit, g subunit (XX 2 a,
b, c CEHRTRLIIM WTFhd PNA & ikkEE

£2 BEREBBEZOMmMEPR OCRF hCG, 760t
CHE—R X D #HER L 7-hCG 0 PNA 43

Hydatidiform mole Materials E_I;Iélg)én‘g%%

serum 0.4

case (1) urine 0.1
purified 0.7
urinary hCG :
serum 0.2

case (2) urine 0.2
purified 0.5
urinary hCG :

%3 MEEBEORFTNCG BLUR L biH
B8 L7 hCG o PNA &%

Choriocarcinoma bin dgféngg}étlfgle(% )
No. 1 25.4
No. 2 5.0
No. 3 0.9
No. 4 0.8
No. 5 98.0
No. 6 90.6

B, D% ENIEFEE FEICEE S hic, asialo
FEAAE T, hCGXR V'S subunit I ZF i
PNAKEEBEAHEEAL, M2 a, cEBTRLE
ML FEREE SEIZIFBEBRHE IR, 0.2M ¥ 5
7 b= AEEUBRBRTRERSCER IR, —
77 @ subunit T3 % D asialo FEME IR 2 b
CRETARLIINS PNAREREOHEALRD
o7z,

3. EWEIRAH O R S X ofi+ hCG o
PNAE&RE (E1)

5 85 LAGEEZD 126D\ TR LA, IF
PR E% M U hCG @ PNA & &4 EL RS,
M3z hCG EEDI%B LU TIRBE Inhote,
7 lR# hCG © PNA & 7B FIc b REE
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WAERTH o7,

4, FRZTREEE R R OUiF hCG © PNA #
AREE (R2)

2 o KR A R EE O R X O hCG b, 1TE
HIER L FFC PNAEA S ERXEEOI%UT
BXE fehote, FRbORST L D HHBR L
hCG » PNA R &R I3 K %0.7%, 0.5%% =L
7.

5. MFEEBEER PR OHHE hCG » PNA f£4&
RBE GR3)

EEERCRIRE KBS hCG O PNA &%
i, & CI%LUTERRLICDIEN, MEEEE
hCG Tl 6 Flh 4 BIT1% A E, FTH 2HIDE
ETI%L LD DREARY R LI,

3 MEBES (F3-No. 2) olif (e—e)
UReF (0---0) hCG @ PNA-Sepharose affinity
chromatography B¢ & — v,

70k e—e Serum
i o--o Urine
8o 0.2M Gal.

sof !

40

ng/ ml

30

hCG

20—

o20; 5 .-'l-r.. 00 20 o ao' OO l“.'.'..! OO0 l.o
FRACTION NUMBER

X4 #EBBES (& 3-No.5) DR+ hCG © PNA-
Sepharose affinity chromatography & H ~% # —

7-
3 - -
L hCG-Choriocarcinoma
I 0.2M Gal.
€,
o L
Q2
10}
O 1+
L

R O et S TR TR
FRACTION NUMBER

HEf 559

% 3-No. 2 DEFIDO MK R+ hCG D H
A8 =R 3R TH, PNAKERIMFT
36%, R T5% & MEDHICK X LERIAD DL
iz,

98% > PNA #&FE %R LIAER No. 5 DRFH
hCG DEH < & — v HH 4 R T 0IEKEE THE
CERFBREBEHIRT02M 75 2 b — AR X DT
By —7 i oTRE Iz, EicZ DIEA]
£90.6% D PNA #&E %7~ LIcfEF o hCG D
7 AVREBIRERELUT Ch O,

£ =

hCG IMEMB L v FTWEh HAEET -V £
VTHY, a, B ZOoDRBY T 2=y b OIS
S TER I, F0H30% TS EHDT
WA g subunit X2 AKD N-7 ) 2 FEI7 2
RESFVRESHEHEEYAET AL,  subunit T h
iz CCRIMBHIICAARDO-7 Y 2> FHlx
) VIS EESEEYEL TP,

LEDEEDFEFE hCG KO B subunit DB E
ik, EAE T PNA B AR R I D7D,
)45 3= X —ERBIc X oOTHHTPNAKS
BEAHE L, a subunit DFEHIFT /145 3 =
#—CMIBOFEIZH DD 5 PNA EEEL TR
igote, DT Lk S subunit KO HRFET
50-70 a2y FREEEHEOBEEL NANA -
Gal > GalNAc—> Ser TH 5 L INbB T Lab,
FORBHEEETHATAMMN /45 I =8 —%
MBI X o TkE S h Gal » GalNAc &S
HOKRITHEET B X S inollcdic PNA v
7 5/ ~DBERIESEIHE L 0 L BT
X AW Fi B 7 efbLN-Z7V a2y FE
HEAMEHEO G L O KimfEE 2 Gal - GlcNAc
L) PNARRRBRHBEIRZVWIDEEZDR
%9,

IEH it itk & bs B35 o i =2 JR # hCG 1
EHITI%UT O PNAFEERLIV R & Z
Lk, BIEREC T MEIRTWBH D EE
zZbhb, ThicR L CTREERETRIIO%U L
D PNA &R R L 2612 @ Ud, 6FH
4 FITI%E ExR R L, SEREEBE o MHRRAIT
TO-7 Y 2y VEEEEHEO Y 7TABE R\
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R5EL> 7 v hCCGREEL TWB T KB L
7o,

—RiZ, DPWIhHEERHOBEHEER I, EO
72 mRNA X Y ERBEI N EE»F DEEH
X OB I R, PNEERS oL S R TR R B S
BOThbhit, Ku~Ds 7 ABER NS IE
AICHEES S TR EE2bhT\5, Hif
R EDOERSIBEL T, BrroREEOLRN
BAMC I OTET S LARE I h, FOEBE
ROESEREIDRBINTWES), SMEES
TH5hCG BT Z DGR BE T
BEOBEICH L TKREN VLI TWBECA
230, RUHESEEY & LTORELY 7 = hCG D
SWTIEBLCES DT W EHEE I RS,
FE, MEECINRERROSEMBER TR~ K
T NVBEERRThCGRFWMEIAT LS &
SWMEDRINTERY, EELLRCHEREE
Rpic> 7 2rBu e &%\ hCG DFEET S
T ERE LMY X5k, Amretal.d
WMEREAE R+ T L subunit CEKWHH5H D O-7
) a2y FEGE SR> 7 A% K { hCG D FF
EXHELTVBY,

—77, hCG DHEELARIC R 5 A LEY &
LTl 7 v {LO W EEM S BE L Tk < LEMN

H 5. Nwokoro et al.iZIEEIERELLEECE

81 72 hCG T b % D% & 1512 1% heterogeneity
DEELTWHZ EXREL, chis7LABEe
BOBEILD ESLEDTHAD EHEL T
518 KPZE T 2 BloREREFREE O TH
HRIERTDORF hCG &, F—R & b BE L 7ok
hCG © PNA# & XX LEBFTHZ L TAT
HWCET > 7 e fbOBEEXFHTCHL, £0O
FERE 2 D CICHEBEBRC I > THETFD
AL 7 e k=T b0, ZoREIRE
DO 5B TImBE I EXHERL .,

B> 7 v fbic X 2T hCG D LW iE MR T
M T A BE B L i, invitro © hCG % B&
BRIl 7 rAL LT A CTHRE &H, 717
I = XA —ENBIZ X DT RBEEMEIF EEELY S
Fiswvorext L, in vivo 12 3813 % S ¥iE M LR EE
CETLCLES ZEDHELMLZER T

HEmESTE 45

590, Lk 7T A BRRFIT X0 TSR
HLIEHF 2 b —=ARFOFSF 7 =21 &7
Z — BRI, B TRE G X hELLT
LESIDEEZLRTWAY,

SEIORE ik hCG D FAEF hCG L v
B\ PNARERLR LD &b, MFTRES
> 7 R CERRE S B edig, R
EEH I B D LEZBND, EOTKED
R5EE> 7 r hCGCHFWE N T 5B X 5 IfER
TR D hCGCEREVRRFPICEFS X H bilihT
BELDSDEEL LR, BRI Ry &I
FThCCRERAKZXRERYAD HHBH IR
a7 e hCCOFEXERL THLERD
5.

SEKREH LICBREEBEEOF T 2HCEEE
BERMULKIBUTDO PNAREEARLARI LW
bOVRBDLRIT LD, R5EL > 7 » hCG D
DWEMERCHRNRBER LEET S Z LK
FHTOMErES, SBRECESYER, REL
DEIHE IR Ex b EDRH XML HUNERD A S,

Lk o B #& » & PNA-Sepharose affinity
chromatography (3 R584 <+ 7 » hCG D G ¢
Dy Ok RM e B TH v, hCG DERIZH b
DACHEEEH LOBRLFER LV EL LE
zZbhiz,

FREkLsehleh, ARFECLEK BB HIELE G

HOR=, BA AEELcEssle 9,
X |
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