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Oncofetal antigen (OFA-I), an antigen common to the fetal brain and some
malignant tumors (derived from ectoderm), is immunogenic in human and anti-OFA-1
antibody appears in sera of not only malignant patients but also pregnant women.
Biochemical analysis revealed that OFA-I is gangliosides GM2 and GD2. In the present
study, GM2 and anti-GM2 antibody were investigated as to the kinetics in pregnant
sera and the tissue localization in placenta and decidua. The results obtained were as
follows; (1) GMZ2 was detected by thin layer chromatogram-immunostaining methods
in the gangliosides extracted from decidua and from term placenta. GM2 was, however,
undetectable in the gangliosides extracted from villi at early stage. (2) A concentration
of GM2 was 64.9 pmol/ml (mean) in pregnant sera and 10.9 pmol/m! (mean) in cord
sera. GM2 was not measurable in sera of non-pregnant women. (3) In immunohistolo-
gical analysis for GMZ2, positive findings were observed in decidua and in villous
stroma of term placenta. In contrast, no distinct positive findings were observed in
trophoblast at any stage. (4) Anti-GM2 antibody appeared in pregnant sera of early
stage and was detectable up to 5 th day of postpartum.
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BELBES LTk, EHrBEGHERECEECEES
LEELGTFELTLREERTEY. —F, 27/ —
< #if & FREBSHS @ e BUR & LT A s OFA
=19 0L, PURMH OFE, BIEEO ganglioside GM2
D BLUGD2 O THLI LR L. GM2, GD2
i, BLAOEFRME T T MBI LAEThTED
T, BRI L b VWERICERIRA LD, *
OSEVHURMER I, BB RS R S
ROHBINREE R T 27, #EATHAD LR
¥ OFA- 1 JUfEp IERIERInA I SRR Hh®9),
OFA- 1 DTURIR SR IR & OB o v T, BmE
T E A LT S ETREME MR X h A

4E, OFA-1®5%H GM2 oo &, FEEFCEITS
T ORAE, IMFBE R L OSIES Ao HEBRE A #ET |
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1. &

IERIEDR 13561 L 0 2648 8 L, M5 EEE
bic 20 C e THE R E TS RA L, O badflie
IREIA, R BRI, SRR EIES BHE, EW30HH
BRI L. Ao kBRI, BRI LT
16FlOMmE A X & Lo,

2. fREE

BRI R S LT, FEGER SRR L0
B & h oM R T E RS (7B~98) 5, 4
prislate (UEREHRBOLOFIBTELF LI 16
BELe) 1061, WEME4AEAGL. BIUEEY T
Tissue Tek O.C.T. compound (Miles Laboratories,
Inc.) WU, WiksRbtairEE L, FE5um
DY % cryostat Vo CYEEL L, acetone 1T 1043
E LR S LT,

¥ fz, gangliosides O#HAE S LT, ALIERSHE
Bl LOTEBHEE S R T 4 B, TERHE
BoNLRER 4§, FEABRERNRITRED LK
BERRE 3, IR L M EEIES 2 FlA V1.

3. Gangliosides

TR Ak L 0 BEEL 72 GM1, GM2, GMS3, GDla
% Biosynth A.G. LOBEAL, #E/ o< /5 74—
(TLC) wUH—0 band i 2 HAHER LERICHE L
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7o, GM4, sialylparagloboside (3 FhRagifets+ (E
L) rvfEhahni

4. {ERHE
GM2 THE LA HKBMFE % affinity purify Licd
D%, L GM2 P & LT, ¥, mouse

monoclonal FifE (M2590) 'V 4 GM3 ¥ L ¢ sialylp-
aragloboside O®HICH V. b FREEE L 0
e ane, AITALTHEE (UCLA) koftbhxhiz
mouse monoclonal Fifk (202) ' % GM4 OfHc
HHu iz

5. gangliosides O FE

gangliosides DL, Leeden et al. OFES
fe-to. FPHBE% homogenizer I THIA < L, met-
hanol-chloroform-7&#A& (60:30: 8, v/iv/v) T,
30471 2 EEREHY IR ER S 21872, — O#UIBEBE %
DEAE-Sephadex A-25 column 1o A (T IS8 # 4>
w8, Tovh VAEE (0.2N NaOH in methanol, 37
T, 2ER) U, KEFBC TR LIo0b, Sep-Pak
Cig (Waters # USA) Tl L. Xbhic, v U H
e 7 4 (latrobeads 6RS-8060) Wi it, gangli-
osides #REBIL /-

6. gangliosides OB FHFE

1) TLC-Resorcinol #:

gangliosides % HPTLC60 7 L — b (Merck #)
Eiw A4 5 b L, methanol-chloroform-0.02% CaCls
(55:45:10, v/v/v) OBRERCCTREB L, resorcinol
-HCl #ZE (resorcinol 0.6g %7K 10ml WHEML, =
R 80ml, 0.1M GRERHR 0.25ml Z i, 2k
2100mliie A X Sk EImL L) REFBOHE, 95T
T304 nE L Bt & 7o, gangliosides DERILE
B TLC A% v F—% Fui.

2) TLC-Immunostaining

TLC-Immunostaining #£T gangliosides &
GM2 BasEg LW, £9°, Polygram-Sil G (Mach-
erey-Nagel #1) 7 methanol-chloroform-0.02%
CaCly (55:45: 10, v/v/v) DU T gangliosides
REBML, 71— %1% Bovine albumine, 1% po-
lyvinyl pyrolidone, 0.02% NaN; #&ir 0.01M PBS
(BHA) WIRHER L. 2¥ws ey ML GM2
k%7 v— b EE (100pl/cm?) 4 C overnight ©
FUG &, 0.1% Tween 20-0.01M PBS o TH:EE,
BUOBBACISGMEB L. 45 v by FHI v o b
lgG %7 L— NS, BRICCOMHEBIGE €, 0.01
M PBS T8, Avidin Biotin Peroxidase Comp-
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lex (ABC) # 7 L~ MMCIE F SR T30S HEEIL & B
1. PBS TE#E#, 4-chloro-l-naphthol-HyOy (4~
chloro-1-naphtol % 3mg/ml ¢ methanol KL,
5280 100mM Tris—Hcl buffer (pH 7.6) THFHL,
E BRI 0.01% 12 7c A L AT HeOe N2 5)
FERBCIBSHERIE S ¥, KT s el G
Mg AL, bE LTRBEh, Chk, BT
WE TLC A&+ F—lmCER L.

3)  MEERR R

GM2 OB » BRI TR L. acetone
BE LS 4, PBS WHESB L, —&kiifks L
THEy b GM2 a8 T2 TS €, A
vidin Biotin peroxidase Complex ¥ THHE L, Dia-
minobenzidine (DAB) » HoOp = THEIZFREAEI L.
gtz (3 methyl green .

7. mERRH GM2 HiERIEAE

MiETH GM2 HifkoREE, Tai et al. ™ @ EL
ISA WX AHFRCETOERLZMAL. 2ED, HK
THEH GM2 #95% @ ethanol WWEM L, 9% well mi-
crotiter plate (Nunc-Tmmuno Plate 1) ¥ 1 pg/well
SEEL, e & 0 PERER S R, 2006 O
0.01M phosphate-buffered saline-+ 1 % human albu-
min (PBS+HA) # %R 305 EmA, BRI
BAGESE AR L, LdEUEE LT, 50u] ORI
HBamz, BRCTE0SHEIGZ 1, PBS-HA «©
T2EPEH L. 2%PifkE LT, PBS-HA 2T 1000
AR L7 100pl O <A F o X — BB FHA
g /o7 Y v (Cappel Lab.) #inz, =K T60%
RIS & 278, PBS T 6 B L. o-phenylen-
ediamine % phosphate—citrate buffer ¥ 40mg/100ml
WL, 30% HyOs % 40ul/100ml # iz, 37CK T2
OIS X1, 50pl @ 2 N HSOy Zini CHELE
IR, R 455.5nm TORKEARE (7891
v 24 SLT210) Li-.

8. ISR

Mg 100pl HiobH GM1, GM2, GM3, GDla %%
nFER 10pg~10"%wg Inx, 4 C overnight FULEHE,
SEOH, ELISA Tl GM2 FifkiE 2 RIE L. #
VERIBE OB A HIE L, HFREALTORIC LR
i,

K IEIR =

BRYEESHT GM2 HiibigiE
| 1— %100
\ HRIERTHT GM2 FUkTEM:

F55 EorF s H

® B OB X

1. mEchd GM2 HEoRst

MEFOH GM2 FiffiEit % ELISA * W THRIE
Lick oA, GERCREEE & o bukiEto LA 0EE
Wb, FEHFES HHEETREL, EEOHBTIMETL
T\ 7o (Table 1), fEEIGELIE S vEESBE T T0
RS, EEET Lo e EENED b
DE, REERIOH, WIER 5 IR ITIRAIN L 0 B
30F H & CHEBICERI L, EM S Lok GM2 Hik
OB AR L. (Fig 1. #REATORS+2 S.D.
ZIEHHEO FRE L, —ETd EREE 2 EH
A GM2 BB L 45 &, BHERNRE 7/196]
(36.8%), #WE 2/5 @ (40.0%), =t 9/24% (37.5%)
Th -t ZOH GM2 HEBHER 9 Firk 7 fliE, fF
RO (B FVERTI 6 HW) X oiiEEko FRA
Fah, LMEERES HB £ TS OFMEIENE v LA 5
b, EH0H BCME TS AEAA R L.

DEE, ZhHOBEAOmERE GM2 FEY
DR RS B L.

1M 100pl H7ch 10pg @ gangliosides % AV 7o
BLeoigR %, Table 2. iR Lic. £Wfks 4 GM2

Table 1 Anti-GM2 Activity of Serum

Serum No Adsss

Healthy Control

male 12 0.1621+0.244
female 16 0.2754+0.333
Pregnant

< l6weeks 59
16 <28weeks 16
28< < 3b6weeks 59

0.326+0.392
0.547+0.590 ¢’
0.470+0.458 ¢

36= 29 0.476+0.391 ¢
At Delivery
50 0.454+0.463 @
Postpartum
5days 30 0.382+0.443 ¢
30days 21 0.255+0.482

) absorbance at 455.5nm in ELISA.

) each samples were tested in triplicate
and values represent the Mean+S.D.

¢) p<0.05 compared with healthy male.

d) p<0.01 compared with healthy male.
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w postpartum

Fig. 1 The kinetics of anti—-GM2 antibodies in serum from (A) multipara
and (B) primipara. The activity of anti—~GM2 antibody was measured
by ELISA. The cut-off level was set the mean value for the healthy
men plus 2 standerd deviation (A 4s5.5: 0.667).
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Table 2 Absorption Rate of Anti-GM2
Activity in pregnant Sera.

A\\GSU) GM1 | GM2 | GM3 | GDla
Serum(Asss.5 ]

1 (112D ™| 0% | 100% | 1.4% | 8.6%
2 (1.554) 0% | 100% | 5.1% | 0%
3 (1.681) 0%  79.5% | 22.3% | 21.2%
4 (1.128) 0% |88.7% | 11.3% | 24.7%
5 (1.257) 0% | 88.8% | 4.1% | 32.6%
6 (1.317) 0% 1 100% | 9.7% | 100%
7 (1.027) 19.1% | 100% | 34.2% | 80.7%
8 (1.167) 1.2% | 31.6% | 53.5% | 12.2%
9 (1.588) 0% |27.6% | 30.0% | 14.7%
a) gangliosides used for inhibition 10 £g/100 ¢ 1
b) anit-GM2 activity measured by ELISA at

9]
~—

455.5nm
9% inhibition :

(1—

anti-GM2 activity after inhibition )

Ausss

anti-GM2 activity before inhibition

X100

F55 PO S A

Vo D HURTEYE LB S Bl & B 28, 5/9 ) (55.6
%) Tk gangliosides 1o & AHIEIRIEL T & A &
B bRT, CM2 WERMRESIHRE L LTV 5
EDHER E . mE 1 oW EBREE Y Fig. 2
R, GM2 107 %g £ 0 HUAEREST Lk Uw, 10
pg THHZETEECERE R, Lvl, Lo ganglio-
sides Cik 10pg AT, GG S A STH
Enlch i

2. ¥ GM2Z HiEERIEO®RE

GM2 OB S T ¥ o ML GM2 Hifkoke v
% Immunostaining #ECCHER L7z (Fig. 3). GM2
R RIG L, fhic gangliosides & EEUG Lich -
7o,

3. PEEEEO gangliosides D487

AT 4 Beth, BREERUE 3 Mk, S IeRiAsE 3 Bdfh,
FHOBEOR MM L b gangliosides Z#HI L, Fh
Fh HPTLC 7v— b TR L, Resorcinol-HCI
REECTRAEIELE, SRbE b FC SR Y K
#Brh (Fig. 4), BHEOAXLLOLD 1 m65F

1.0+
GM I
GM3
GD la
0.5+
GM2
1 i 1] ¥ 13 i i
103 102 103 102 10! i 10 wg/100ut
Ganglioside used for inhibition
Fig. 2 Inhibition test of anti—-GM2 antibody (serum 1) by gangliosides. 100

ml of serum was incubated with various concentration of gangliosides
at 4°C over night and tested its activity in ELISA. FEach samples
were tested in triplicated.
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Fig. 3 Specificity of rabbit anti—-GM2 anti-
body. Gangliosides were spotted on
Polygram-Sil G plate and the plate
were treated with rabbit anti—-GM2
antibody followed by Avidin Biotin
peroxdase complex method as des-
crived under “Materials and Methods”.

a): sialylparagloboside

THEERI L. AV F 1 GM3 S BEE—OBE

LiiFE—OBEE LR L., £2C, Hl GM2 Hifk
& M2590 Hifk# fvy TLC-Immunostaining %
L& A, M2590 HifkizAv M1 RIvr2 &5G
L=y, 31 GM2 A F 1B 50T ho ga
ngliosides & I Licdh -7 (Fig. 5). BLEXD,

Ay R 10k GM3, v K211 Sialylparagloboside T

Table 3 Quantitative Analysis of Gangliosides
isolated from Villi*’

Band No. % of amount
1 34.3% (21.6—51.2%)
2 10.6% ( 2.2—17.9%)
3 19.6% ( 5.3—38.4%)
4 19.2% (11.8-31.3%)
5 10.9% ( 3.5—27.0%)

a) total sialic acide=30.0pxg/g
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Fig. 4 Thin layer chromatogram of gan-
gliosides from villi. Gangliosides
were separated by thin layer chro-
matography on a HPTLC plate in
chloroform-methanol—0.02% CaCl:
(55; 45; 10, v/v/v). After develop-
ment, the plate was stained with
resorcinol—HCI reagent. Lane 1: a
mixture of standard gangliosides,
Lane 2: sialylparagloboside, Lane 3:
gangliosides from villi of eary preg-
nancy.

HY, GM2 BEELTL TS BBETHL Z EVHBL
fo. &3y KOE&HEHFRY Table 3. 10 Lz, gangli-
osides OBIL, T AEEI LT 3.5-60.0pg/g (F
¥ 30.0ug/e) ThHoT

4. #8#HO GM2 BOAE

£ GM2 B4 TLC-Immunostaining ¥
THIE L (Fig. 6). +O&E, TIROIRBER 4 B
ek 2 Bz 75pmol/g, 70pmol/g @ GM2 %71
L L, 0G4 Bk 0 L7 gangliosides
it GM2 i S nic oo, F 7, SHREHAE 2
ko 5+ 1B 25pmol/g © GM2 A Ehic
SEER Uich - fohs, WEMT 3REE LOTERE
2 Mefhrhr GM2 i & o - 7.
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Fig. 6

FRE 2k

103 %

B5E ERES H

Fig. 5 Thin layer chromatogram of gangliosides isolated from villi.
Gangliosides were separated by thin layer chromatography
on Polygram-Sil G plate in chloroform-methanol-0.02% Ca
Clz (55; 45; 10, v/v/v). After development, the reference lane
(lanes 1 to 3) was cut out and stained with resorcinol—-HCl
reagent, and the lanes for the gangliosides from villi (lane 4
and 5) were treated with antibodies (lane 4: M2590 mouse

monoclonal antibody,

lane 5; rabbit anti—-GM2 antibody)

followed by staining with Avidin Biotin peroxidase complex

method.

Thin layer chromatogram of ganglio-
sides isolated from various tissues.
Gangliosdies were separated by thin
layer chromatography on Polygram-
Sil G in chloroform-methanol-0.02%

CaCl, (55; 45; 10, v/v/v). After de-
velopment, the plate was treated with
rabbit anti—-GM2 antibody followed
by staining with ABC method. Lane
1; GM2 10 pmol, Lane 2; GM2 20
pmol, Lane 3; GM2 50 pmol, Lanes
4 to 7; gangliosides from decidua of
eary pregnancy, Lanes 8 to 11; gan-
gliosides from villi of eary pregnan-
ey, Lanes 12 and 13; gangliosides
from placenta at normal delivery.

5. GM2 #BEREOKRS

MR EREIRE 5 Hulk, TREEMRE 4 ik, IERRA
BIOBEOBET R LTo GM2 BfEYy, RERE
& (ABC #) L v#a Ui, WHIEIRTE &K
CIIEE AR P AT R VB S niohs, MEMIE
B LU EREC &G L SEET RIS bR -
7z (Fig. 7). MEMETSH, BEMEL I UREME
BT RIS S e i o 1o IEIRR ARG T
RN S L O ERECBE A ED 5500, 2t
ORREMBC BT BB b hich - 1o (Fig. 8).
6. M GM2 OAE

e GM2 #% TLC-Immunostaining ¥ THIE
Lic. EHS B S EFO S HE R CM2 &L, B
1 - R+ h*h, 3.0~22.0pmol/ml ¥# 10.9pmol
/ml, 5.0~90.0pmol/ml # 64.0pmol/ml e &
A, RMEfdE LD SBET GM2 REE IR T
(Fig. 9). ®BEHOMmAICE, GM2 BB ich -1,
¥ 7o, RERIED HEEEEI0H B ¥ TESMICIERSMS
FEFOm+ GM2 B%i8~% &, 8.8pmol/ml~136.0
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Fig. 7 Immunohistochemical staining of GM2 in the implan-

tation site of 8 gestational weeks (X 100). The GM2
positive cells were scattered in the decidua, but positive
findings of GM2 were not observed on trophoblast (the
upper part),

pmol/ml &\ FhoBffic b GM2 pEobhic (Fig.
10).

£ =

Wk & Oe R R BT A HURE, BEfEsEGL
T 588, MEHORERSRCSE MR EERYS
THEELGFELUER ESh A, TofFEWEl: Fo
) HETHEAHDH. <V AD teratocarcinoma F9 1L,
WL L SEROMERSH 0, ZhOMISHE TRBES h
BHIENE A E NI, # LT, Solter H® stage
-specific embryonic antigen (SSEA) fifk U — X
FERIDIS) o, MRS ORI DR,
PiE v b7 X-hapten ¥+ AT 5HIEETS
A EMHBL, &6ic, %O X-hapten HEIHAE
o decompaction 0 & 2§ 2 & A Fenderson
X hmRE i, SSEA &, teratocarcinoma @

Fig. 8 Immunohistochemical staining of GM2
of the normal placenta at delivery
(x100). The positive findings of GM?2
were observed on the cells in the de-
cidual layer and villous stroma, but
no positive finding were observed on
trophoblast.
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A 2 Pregnant

1 2 3 4 5 5] 7 8

C: Healthy control

e

1 2 3 4 5 6 7 8 9
Fig. 9 Thin layer chromatogram of ganglio-
sides isolated from (A) pregnant sera;
(B) cord blood and (C) healthy con-
trol. Gangliosides were separated on
Polygram -8il G and treated with
rabbit anti—GM2 antibody followed
by staining with ABC method. (A)
lane 1; GM2 10 pmol, lane 2; GM2
20 pmol, lane 3; GM2 50 pmol, lane
4; 100 pmol, lane 5 to 9; pregnant
sera at delivery. (B) lane 1; GM2 20
pmol, lane 2; GM2 50 pmol, lane 8;
GM2 100 pmol, lane 3 to 7; cord
blood. (C) lane 1 to 6; healthy non-
pregnant women, lane 7; GM2 10
pmol, lane 8; GM2 20 pmol, lane 9;

50 pmol.

H e ol EE S h, 2 ORIGHER tumor
marker & LTHRICHENAIE - T 5%,

~—75, melanoma M REER & S8 T A BURE A
#» v, Oncofetal Antigen (OFA-1) &@®&h, *
D, ganglioside GM2 B LU GD2 THAH I & HV¥
B Lo, OFA- T ZRRIBCHBIT 2 80, AR
ELTRBEBREICET S Al & SSEA REBTLA

B = cord vlood

1 2 3 4 5 6 7 8

GM2
(pmol/ml)

1504

100+

50

T T T ¥ YT
8 16 24 32 4Q delivery 5 30days
W postpartum

Fig. 10 GM2 contents in sera collected at
various times from 5 pregnant wo-
men. The content ranged from 8.5~
136.0 pmol/ml.

&AW, FERERIAC BG5S HEOBERY B,
A&, SSEA FTIMEME® Thiorxtl, AFFET
LR Lo OFA-1 CREMEAR L. Z0Z &,
OFA- I WTHRMEES /x K IepREBIC B+ AR & - T
FHEETHAELTELTWA, L, HBifeET OFA
-1 ORFECEEEY, WINTURORER £ K ARH A0
%<, BB SD OB TWA. %
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B & U IR D A

I, AT, OFA-1 o5 HE4 GM2 B LEE
R BT A OREE, MrRRE S L USSR OHR
AR OV R R L DR L

FEF, Bl OFA-1 HiERISEE: & LT Immune Adhe-
rence (I.LA.) HEAVHLBRTEA, LA, HTI2H GMV2
Pk LBl GD2 fitkoXKlpEETH b, FHeD gang-
liosides o4 5 RIS EOBRE A ELR D -1 £ 2
T, APFFETIL ELISA #JEH L, ¥ GM2 Hifk% &t
B FoOER R LY GM2 & RIET 5K
AR EEE L, F05 b0 55.6%H GM2
FRIOTHH - LGB TR L. ORI,
R LD GM2 ORIERTThR D & A mRE LT
L. R—EFOF GM2 HEOHBA A~ TLH, IFkE
Blgd LT L, BEWIE 0iEEo ERRRED, B
#W5HEBEE THOFEEAMER L, HERBOKETHE
FE30H HCIEMEMSMET LT,

FoT, FEREFERE 2 GM2 BREETLON
Bt L. GM2 OREOFREMN: LT, FREMLRHE
iz kBT 5 o EaHES. GM2 HRERCSBEIC S
FhTwa o Enh, BIEBRLOREDFCES LS
BEEH LT RHAMC BT AW TE L DR .
Ui L, ABrgEofHiit &R ndo GM2 Eofl
ERRTE, BEnFC L& GM2 AEFE XN
Twto, k1, BRIEKY GM2 oBETHRE, HEiE
BOMRMEBIREL 0 2T, EE30H B ki GM2
DIFELEWRTTH S, LZAR, SEEWEHEEI
Mg Ui 5 flefl, EMEREEEONHREM kT
Bt 5 %80 GM2 HEERITE, GM2 ORIEEHEN
THHT EDRBMLFEEENRT., 22T, HRETFEOR
5o GM2 8%, TLC-Immunostaining =i & D%
Lic. #Eid, SESNE, HCiERTC GM2 2
T HEELLRTWNY, SEMEKL DR L
gangliosides 243 GM2 (2EFRT &4, B%EED 2/4
Bl gD GM2 HEEM S his. REARREOR
BB, RERELESDVTROMERE LB
PR A RS Y, BB O L OSBRI
OREMBEC BT RSES bR &b, 1mf GM2
AEHVAEC L EBCAESRLEELY, GM2 %
BT BRI D B e 0 BB EEST S &8
Zbh, WEMRC LA HERA S & &
Tt vEe b, MENFCFET S GM2 B
EEOCHET B EBLLNRB. Lo, SHERED 1/2
Blio&A 2T 25pmol/g © GM2 (2R OB
SRR GM2 &2 6N 5, BHETIE, ATLE
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+TLbh GM2 LRIGT 2K (mouse monoclonal an-
tibody @ 202) Ot A K>, [ERERCERES#BE
B AEABE L, MEME L 20280k & BUST 5
MEEFETLELRE L TE. LA L, 2020k
GM2 & LRIET 4P, Fhl o< GM4 & X
A EHIBE LD, BEMIRE o> 202404k & BUS$
LHFIE GM2 £ GM4 2 Exbn5,

=7, OFA-1¥HUkiL in vitro OFETA T clEE
Ml U cytotoxic WAEHT A &MBE ST
N BHRICH S Sh T 528 ok 5 il
MAEHT D GM2 FEI TR AR Tl & Ol
EELTHEDTHA S B, B GM2 Hifkid IgM ©
B9, BEEREMEDL <, RBICRESEEET L&
Fabhs, T, ERMES AT T & B
EXLTIESTHA > h. TR GM2 #E58
LTEOLPFEAMIE - vt v L, Ric#Eo GM2
DEBEINT S E LT, Wtk s OMEERRE
2 bh, MEEENCRE M EELBRS. TEE
BTdassn, B GM2 H&EESET AR
Hit, GM2 #&Bic&{r melanoma Mg (M14) 1o
BT, BHEESRELED LA, CM2 OFFEIhT
Wi W IEFEBR B LT, Rl o S B3R
Wich ot Tid, GM2 #FBETARERC S LT
EHTHAD . EHELOBREOMY, R ST
5 IEEEIRCIRE B E T, Euvil GM2 HiEkE
HAERTLEECOER L, WEFATEVTR LKL
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