FLIEEEEE 58 (B) 295~305 (1989)

B peptide & A\~ 7281 carcinoembryonic antigen (CEA)
%/ 7w —FAPROER L CEA EOFFE P D @

zZ)kz dRIExE 4S$FE=
IBENATEIHES LBE EE 61 B #20
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ABSTRACT The monoclonal antibodies to a synthetic peptide of domain I (119-140 amino acids,
Pl-peptide) of carcinoembryonic antigen (CEA) were prépared and characterized, in order to ana-
lyze the epitope structure of CEA. Antibodies were screened by use of radioimmunoassay employing
the Pl-peptide as an antigen. The resulting monoclonal antibodies were divided into two groups.
Groupl (SC1) reacted with the synthetic peptide, but not with native CEA preparation. Group 2
" 7 (SC2Z and SC3) reacted with either type of antigens. Interestingly, after treatment of CEA with
periodate, group 1 showed reactivity, suggesting that the amino acid sequence recognized with the
monoclonal antibody of group 1 was spatially hidden by carbohydrate residue. These results were
confirmed by Western blot analysis and by immunohistochemical method. The monoclonal antibodies
of group 2 showed a similar staining pattern to the conventional anti-CEA MoAbs. However, the
epitopes recognized by the antibodies of group 2, seem different from the epitope recognized by the
conventional MoAbs, when the reactivity patterns of these antibodies against Pl-peptide are compar-
ed.

The amino acid sequences of the epitopes can possibly be speculated from the reactivity of each
antibody to the recombinant domains and from the result obtained by blocking assay. These mono-
clonal antibodies would be useful for further analysis of the epitopes and as a possible diagnostic and
therapeutic tool for cancer. (Received August 7, 1989 and accepted August 21, 1989)
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7ot CEA BI#HRE (NCA®W, BGPL'™ %) LDl
B Ly, BESTEHEST 25 FELKREDL
N, F7e7 i s BLU A TOMRAENS CEA XD
CEA B3:&#1JK 2 immunoglobulin supergene family
CLTNESHLRTE T\, 20X 51 gene
cloning DEEEhic X b CEA Brgen F Rk & {Eb
55 ELTED, SH 0L CEA ORERBITE
R, b iEBMORBAEIFI LS.

Thez, ThboREWET LD, £
FEr L LT CEA RicEET 5 2207 3 7 BRERE L
b BE Y peptide LV, ZHIZH$5 MoAb &1E
B, & peptide 38X U native CEA £ & DR )EM%
Bt Uiz, Z0R, & peptide EOFURBRERRD
73 JERY, CEA HFoORSEOHEERIc oW TH
b LEENE LRI OTRE T .

2 HRAE

2:1 MoAb DESL

2:1-1 RERBIUREHZE

7 3 2 BEFIORE I TS CEA domain I ® No.
119~ 140 7 3 7 BRELF A 243 % A 5L peptide (P1-
peptide) &R & LTV, T DA peptide 1%
* U=V A NBERTHERASE L V53 hicb DT,
ZOERGE, EHICEKMEIZE A2, domain 1, Ik
IO v ELUEESET 5 (Table 1. 7k, Pl1-
peptide (%, Sephadex G-15 # J 212X % 7 A{EEIC
X nggEsl xh, ¥ HPLC(Toyo Sodal DS-120T #
ZA) X OMEREERT, v—7=vi—1tXb
—KHEEDOHERI NS DOTH S,

851X 7z Pl-peptide 1 mg/m/! i keyhole limpet
hemocyanin (KLH ; Sigma, USA) 1mg % /i %,
0.25% glutaraldehyde T CHIR 45 4 HKIG 381,
0.01M vV vEREE AKX (PBS) pH 7.4 THEW L.
% = KLH % & Pl-peptide 100 xg % complete

FLERERE

Freund’s adjuvant iw&E L, BALB/c = v A28l
WS L. 7 HERT 2 E0OBEIRELRT, Bk
#®3E L b 3 0Bz BLAB/c =7 A b oMY v,
~ 7 A BB X63-Ag8.653 & TS FEL
Fo TR e MfERLE BT o fe.

2:1:2 NATYF=VDRI -2 ThHiE

G FPE o Pl-peptide % 0.1 M REEEZ K (PH 9.5)
X b 0.1mg/mil FAEE LB 100 wl $o% 96 /X
fafbe = — 71— 1+ (Dynatec, USA) 12z 4 °C
16 R84 & L, Pl-peptide #EAH{LL . PBST 3
EegH, 5% vmE7 47 I v(BSA 4T, 2
MG X2, PBS & T 1 EESHIAA 7Y F——
BEEE 100 xl % 4°C, S5HHERIESER. PBS
T 3EIgREES, 7T v TR X b WL ciEH
Lice v oH<= v & IgG-Fc #fF (Jackson Immuno-
research Laboratory, USA) 1X10° cpm/well % 1
%, 4°C, 3EMREER. PBSizXh 5 BEEE,
B PLA D& cpm % y-counter IZ X b JIE L 7.
Native CEA 22\~ T% Pl-peptide & B0 CHE
#{kL, F iz Pl-peptide & RIGH 2R RiG i
DWT CEA DRI ERBR L. 7ods, native CEA
CREEER229 1t - TREB L 7.
2:2 MoAb MFERIE L U 21 1558

% MoAb D¥E8LIz 1T caprylic acid WEEE2" H 5\
i, protein A 7 7 m»— A2 X 5 affinity chromato-
graphy 828 2\ e, FRfER Sz MoAb o 121 &
Wrws v THIZL 1.
2:3 1> CEA BB petide & & U MoAb

2+1+1 IR L7 Pl-peptide & Rt DIERITET, %
B & LCHWw5E peptide P2(No. 202-221), P3
(No. 367-386), P4(No.558-577) % X 08P5(No. 1-
200 RfERL, ERcHV B o CEA
MoAb & LT, CEM 010 (GFHBE, FHF) IO
CEA &/ 7 v —F AFEEEY — 27 v 2 v 7 (BE

Table 1 Awmino acid sequence of synthetic peptide (PI1-peptide, No. 119-140) used for imwmuni-

zation. Similar sequences ave present in domain I and III of the carcinoembryonic
antigen
Domain Amino acid sequence
I "™ § K P V ED KD AV A F T CE P E T Q D A
1I N S N PV ED ED A V AL T CE P E I Q N T
I N § K P V ED KD A V A F T CE P E A Q N Tws

The underlined amino acids are different from those in No. 119-140 in domain 1.

Figures denote amino

acid numbers from the N-terminus of the carcinoembryonic antigen molecule.
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Shively B ick\ =t —7OEIZI b 4 TESE
CHEEND, 5 X hi-fi CEA MoAbs #EBRICH
[V AN )
2+4 #AAHAZE CEA domain & ORIGHE

#HAap 28 CEA domain 3k B LY —

EHEFHEP HboffE o i, &

domain ¥ domain N (No. 1-106), domain I (No.

107-262), domain II1{No. 301-478) % X % domain I

(No. 479- 668) &\ o, 2+1-2 IZFe# L7z Pl-peptide

L EHEDO#EVET domain B L, 'PIEMRER

MoAb & OIS w85 L 7.

2:5 %% MoAb [E® blocking assay

Blocking assay LU FOFIETT o7, $icbob,

Pl-peptide % 7'V — + IcE#H{L L7, cold inhibitor

L UCBRIE O£ MoAb (50ug/well) %10 %,
4°C, 3NGFEEEL, e 2T ERER MoAb %
4°C, MR IR, HEBEEEL TV 5BHHE

MAMEL, cold inhibitor & L€ CEA R4 EE

L7a\WRB MoAb iz lca v b v — AR L ORCHE

IEEAEH L .

2:6 Sodium dodecyl sulfate polyacrylamide gel
TBRUAEN (SDS-PAGE) # & Uf Western blot-
ting

SDS-PAGE X Imai et al®® OBEET, 7.5%

PARFERL, BEBRAS I ABRKEE Y AT,

Western blotting %, native CEA $iJE (50 ug/mi)

50 ! % SDS-PAGE = TEBR#, Hinoda et al®V ©

FEEHS>THr LI b=1tnrtre—xE (pore size

0.45 um, Schleicher and Schiill, Germany) ~E&ZE

L, BEEha4lEEyAGCTHREYBREBLE. Eb

MoAb oGt es3 582 v RBOPBE R T5

e, HiEx=trere - RBFEREER]1 %82 >

K% 10 4 BIRIG X8 MoAb & DRGHERRE L.

2.7 REHERE

2:7-1 #H & ¥
FHRIFARI S KB 16 51, EH 9 #IERL, M

BE 10%+rr~ ) VIETETEL, 571 viigi~

5pm I TEBY &> b 4 CRF L. e~

<~ PFv UV e ok VRERT, FREESENC

B L7,

272 RIGANTF T —ERE
Yachi et al?? ¥ CRIBRE~ LI F 8 —F

BufTot. 574 VHEBWAREF v v ic Tl

374V, 0.6% H,0, # £/ — =R 20 S RIRIG

I8, ARERL A F - RBELL KIZTY

& B peptide 1IwH 3 55 CEA & / 7 = — F A HfK 297

VRO ERMREYHIET 570, EEYyFmE
% PBS 1T 40 fHFRL, MBREHICER 30 2RRIG
i, —kPIEE LTHE MoAb 2R 1 BRERIEZX
¥, WRIEZREEEL LTPBS Itk b 40 fEFR LI~
NAF B BB FH~ T ARESI TV
(DAKO, Denmark) #RJIL &8, Ibig, _rtF
v & —¥DHFHE L LT 3-3 diaminobenzidine (Rt
)20 mg/dl % 0.01% H,O, hn 0.05 M + v xIEER#RE
B PH7.6) 100 m! P BFELILLOER=EEL ~ 2
SHERIGI R E X $ k. B3E130.1% Hemato-
xylin (Merck, Germany) X - 7.
2.8 B3 RENE

B 2ARERL; F o ¥ —EBREDE,
Kiernan OFHED - T 1 %@ = vERBIZT10 5
Rt X%, MoAb oRIGH kT 58 = v REBAE D
BELHRET Lic. 7o, Western blotting iou T3,
PR R RFRICAROTETE 2 v RBAE LT,
MoAb ORIt #HRE L 7.

3 B i

31 Pl-peptide X139 % MoAb D{E&E

Pl-peptide # iV~ CHREL, BbhiEMigs 2-1-
1LIOR U BB oo  filma T -7 922
7 874 18 (874/922) 7 w» — v R R», MAHEIL
9.8% TH -7, D5 HLEKEED Pl-peptide &34
WG (10,000 cpm HAE) &Rt 27 e —vid, 13/
922(1.4%)TH - Tz, TOHMBB T 72 v —v(SC1~T)
%FINL, native CEA :DRIGHEBES L-. £
B, B5hic MoAb ZxDORIGHNS 2 DRI HE
Ihiz (Table2). T7ebb, F1H: £EFEOPL-
peptide & DL ISR L native CEA & 3KIGHES
RE 72\ MoAb(SCL, DB XU 28 | REROPI-
peptide %5 X O* native CEA DlB It KK H T
% MoAb (8C2,3,5,6,7) TH 5. ABFRICE\ T,
18D MoAb SC1 (P1-706) 33 X U'# 2 D MoAb
SC2 (P1-234), SC3 (P1-255) #HA\WTE AT DER%
Tisote. tkoht 3D MoAb DRy = 7Y v
75 23\Shd [gGl TH - .
3:2 MoAb DIBEFHIRR

3:2-1 A#% peptide & DS

MoAb SCI1, SC2 % X O°SC3 &, & B CEA pep-
tide (P1~P5), native CEA » 5\ iZaHERBE LT
D BSA & DR GHEER 25 & (Table3), Pl-peptide &
7 3/ BEFIOR s MoAR CEA peptide 4 # (P2,
P3, PABXOUPS &1E, o MoAb & Kt %
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R&EF, Pl-peptide £ DA RS L7z, MoAb SC1
¢34, native CEA & RIGE3, SC2 & SC 3 i native
CEA s L. kifeskodt CEA MoAb vE
B peptide & G LR B 0E0&at LickER, Table
47T L 51 CEA MoAb EERY — 27 v a v 7D5HE
X% group 1~ 4 1ZE3% MoAb lIEROR b Gl
native CEA & IS 5%, & D& peptide & H K
R TR I Ieh otz T OREITSEES L7 Pl-pe-
ptide 3% MoAb 23\Ek D D & 3R 72 % RIGHE
EETHI EERBRET S,

3.2:2 #H#&H AT CEA domain & ORIGHE

iz 25T fEEE S MoAb V¢, EfbEhrci
s 2T CEA domain & o Rt w#agt L7z (Table
5.

MoAb SCI %, %228 CEA domain ® 5 HP1-
peptide & ¥r CEA domain [ £ DHKIGL, - fllou -3

#lEe - b

LB R

Table 2 Reactivity of anti-CEA peptide wmonoclonal
antibodies with synthetic CEA peptide and

native CEA.
Antigen
i p

Monoclonal antibody ps(%rggeetgl Native CEA
Group 1 SC1 21445°em* 2649°¢Pm

SC4 20876 2638
Group 2 SC2 26628 25549

SC3 23143 23788

SCh 22555 22543

SC6 20934 21914

SC7 20637 21862
Control MUSE 11** 1418 1656

* Mean cpm of triplicate values

** Control monoclonal antibody MUSE 11(IgGl) was
produced against a pancreas tumor-associated
antigen of 300 kilo dalton molecule.

Table 3 Reactivity of anti-CEA peptide monoclonal antibodies with wvarvious preparation of

synthetic CEA peptides.

Amino acid sequence

Monoclonal antibody

SC1 SC2 SC3

Synthetic peptide - P1 119-140 21445¢pm* 26628Pm 23143¢m
P2 202-221 1587 1164 1080
P3 367-386 1439 1004 1216
P4 558-577 1665 1022 934
P5 1- 20 1258 864 832
Native CEA 1-668+CHO** 2649 25549 23788
Control (Bovine serum albumin) 1591 1775 852

* Mean cpm of triplicate values
** CHO: carbohydrate moiety

Table 4 Reactivity of anti-CEA wmonoclonal antibodies with vavious preparations of synthetic

CEA peptides

125[-]abeled conventional anti-CEA MoAb

Amino acid sequence

MA208 CEA281 12/140/7 12/140/1

Synthetic peptide P1 119-140 459¢pm=* 516°P™ 378epm 390¢rm

P2 202-221 419 513 355 387

P3 367-386 419 515 327 330

P4 558-577 484 420 368 351

P5 1- 20 471 460 294 354
Native CEA 1-668+CHO** 20416 6065 19157 16943
Control (Bovine serum albumin) 297 316 266 235

* Mean cpm of triplicate values
** CHO: carbohydrate moiety
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Table 5 Reactivity of anti-CEA peptide monoclonal antibodies with recombinant CEA domains

Amino acid sequence

125]-]abeled anti-CEA peptide MoAb

SC1 SC2 SC3

CEA domain N 1-106 1910¢em* 1226°P™ 1487°™
I 107-262 4573 11710 12505
11 301-478 1941 1413 13689
111 479-668 1876 11980 13969
Pl-peptide 119-140 9940 20883 14176
Native CEA 1-668+CHO** 1175 15812 16849
Control (Bovine serum albumin) 1264 1100 1844

* Mean cpm of triplicate values
** CHO: carbohydrate moiety

Table 6 Reactivity of anti-CEA peptide monoclonal antibodies with periodate-treated CEA

assessed by indirect binding assay

Monoclonal antibody Non-treated CEA 1 % periodate-treated CEA
MoAb SC1 gp1cems 27513¢Pm
MoAb SC2 32515 56167
MoAb SC3 58706 71786
Control (MoAb MUSE11)** 728 536

* Mean cpm of triplicate values
** See Table 2

ho domain & & HIGHEZRE ehote. —77, MoAb
SC2 1%, fHx» %% CEA domainI ¥ X OF domain III
LREHARL, MoAb SC3 (X CEA domain I, II%*
X oMo D domain & & KIGHZ7R L 7.

3:2:3 B3V REEUVIENE

P1-peptide ® ZIZ XI5 L native CEA IZIXRIG L 72
W5 18D MoAb SCL izo\T, CEA &&= v K
WIS B EimXh, FORIGHZRTHEN R
L. FofER, Table 6 127”7 X 512 MoAb SCI 1%
B v EBARME CEA I 3GH 7R & fehs - 1223,
1 %= v EEIC TER 10 7RE0EE, CEA & D)
I TR LT,
3-3 Western blotting (= & 3%

wizzhbo, 3 fEED MoAb 1I2ou T Western blot
Bk b CEA L oG Z#E Lic. Fig 1R X
5128 1 B0 MoAb SC1 Tl native CEA & ORIGHE
BERDIESTH, B2 FD MoAb SC2 53X SC3 T
B s RUOGHER R Lic, RiIZ MoAb SCL iz,
CEA *@i = v HBUE L CroRICHEEZHER L. ©
ofER, Fig. 2, lane 4 1233 X 5 ICLEE# 200 K £ v
b VAR UG B R 7.

1 2 3 4
(kd)
. L
116~
97-
66-
45-
MoAb CEM 010 MoAb SC1 MoAb SC2 MoAb SC3

Fig. 1 Immunoblotting analysis of anti-CEA peptide
monoclonal antibodies. CEA preparation
(2.5 ug/lane) was used as an antigen under
non-reducing condition in 7.5% SDS-PAGE.
Lane 1: Positive control (MoAb CEMO010)
which is a conventional anti-CEA MoAb.
Lane 2: MoAb SC1 (group 1)
Lanes 3, 4: MoAb SC2 and MoAb SC3
(group 2)
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1 2 3 4 EZRZYTDDHH, KBECE-TIWTho MoAb b,
(kd) Kk DH CEA MoAb (Fig.3a) & i32iERIAE G et <
200- ® 4 [ 2 —vERL, BREONBEECHE - REMZTEDE.
thb, MEXRBOWHE LK X UM EEMRCK
116- WT, BRI - T apical It R R L. HIFRE
97 b — IR ICERE AT R 2 B ke, KIBiEEBic>
WTIx 16 Bl 15 Bkttt R & 7897 (Table 7). &
.. hicxt U CBEEBRICS W TIIREL 272 9 flicous
T3, 6 GBS T, BRI CHBRMARECK T

Yttt 2 H T 5 M IR R I ISR b h .
5. e RIEEHOKG BT, KBHEBKO—MOH

(-) (+) (-) (+)
MoAb CEM 010 MoAb 5C1

Fig. 2 Immunoblotting analysis of anti-CEA peptide
monoclonal antibody. Periodate-treated and
non-treated CEA preparation (2.5 ug/lane)
was used as an antigen in 7.5% SDS-PAGE.
Lanes 1, 3: Non-treated CEA preparation
Lanes 2, 4: Periodate-treated CEA prepara-
tion. Control monoclonal antibody CEMO010
is a conventional anti-CEA MoAb.
Periodate- treated CEA preparation was
detected by MoAb SC1 (lane 4).

34 REHEBFNRR

FESNVF F o X —EREEPHCT, KBEEE
¥ X CEEEMIC o TR L7 (Table?, Fig.3).
28D MoAb SC2, SC3 &, FhFho
MoAb ¥ & Ok cR el 0iEEs, HSBomcETo

[ERE O E M) B AR L oMy, BE
L2 BRSO TRISERRED bl ot &R
128 1 B MoAb SC1 T3 L x fc KRR 16
B, BREARI P+t Th -7 (Fig. 3d). L
L, B2 vEBLE (1 %8B vER ZE105)
BBz oOWTIE, KBED 16 it 7 St
HERIEE 23, REAS W s X O L IR E i Fig.
e I T X 5 RIEHEERD .
35 MoAb SC1, SC2HLUSC3IC& WEEEEh B
P1-peptide LOHFREENAIERSR

MoAb SC1, SC2 B8 X U'SC3 icX h R EhHEHK
CEA peptide (Pl-peptide) EDOHFEHREZEDOHE D
(L BBAfR A T 5 7o 21 S B MoADb % T
2.5 IR LI BRI X b blocking assay 1T 7c - 7z.
Table 8 iz7x3 X 5 1 MoAb SC3 & SC1 %7 SC3 &
SC2 oRTi¥, H\ T Pl-peptide & D#EE MY FIE

Table 7 Staining pattern of anti-CEA peptide monoclonal antibody SC3 in colonic and gastric
cancerous tissues assessed by immunoperoxidase method

Staining intensity

No. tested
++ - -
Colon

Adenocarcinoma Well differentiated 11 9 2 0
Moderately differentiated 4 2 1 1
Mucinous carcinoma 0 1 0

Stomach
Adenocarcinoma Well differentiated 2 0 2 0
Moderately differentiated 1 0 1 0
Poorly differentiated 2 0 1 1
Signet-ring cell carcinoma 3 0 2 1
Mucinous carcinoma 1 0 0 1
Total 25 11 10 4

(++) Strong positive, (+) Positive,

(=) Negative
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FUBHIES A RIS ER 2R L. —J MoAb SC1 & SC2
LOBITREVIZHIERIGH IR EAER I oTz. &
DEEE L, MoAb SCLiz X h ZRE I N A PRI EE L
MoAb SC2 1z & b B & 1A PR R E R & LHEHYE
W BBIRICH B, ThibE MoAb SC3 DT %
PR hERE & RE VI L BERRIcb S 2 &%
REL T 5.

4 = =

=¥ TIo & peptide 12 & 5 MoAb DIFE DA

£ peptide 1% 3 2L CEA & 7 7 » — F A HiE 301

Fig. 3 Staining pattern of colonic cancerous tissues
by anti-CEA peptide monoclonal antibodies in
immunoperoxidase method. Conventional
anti-CEA MoAb CEMO010 (a), anti-CEA pep-
tide MoAb SC2 (b), SC3 (¢) and SCI1 (d)
were used. A periodate-treated consecutive

section (e) was also stained by MoAb SC1.
(X200 (a—e))

Table 8 Epitope on PI-peptide recognized with mono-
clonal antibodies in blocking assay*

125]-|abeled anti-CEA peptide MoAb

Cold inhibitor
MoAb SC1  MoAb SC2  MoAb SC3
MoAb SC1 81% 6% 53%
MoAb SC2 12 85 41
MoAb SC3 79 87 90

* Microtiter plates coated with Pl-peptide were in-
cubated with an excess of cold MoAbs and then
tested for their ability to bind '**I-labeled MoAbs.
Results are expressed as % blocking.
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EHBIE S F B D & L% Vo peptide R 0ACfT
febhTER Y, ERESFEANR-=—F
oW TCABR T lehho0od 5. APFRIZR T
GCEABEZET 77 3V —2NEBET LV LTRL BB
PEE N TR BRieE S, CEAp=t+—71
SADENTE FOIGHE L TCoMmE D B\ a5
BEI~OFHBAEBEHELT, D BARLER, 2) %
domain BT b B UEEAVHIB LT\ 5 peptide #5455
BERLCE/ 78— F LHERIER L.
41 MoAb SC1 0)4%?1!%:‘; CEA LN

#1 CEA peptide MoAb SC1 1% CEA domain I &
SZERLEEZAFL, fiodomain N, II, II%x X O
native CEA & WG H R X fehr» 7z, CEA EolE
RO B R ERST H 7%, native CEA officifi= v
BALE %17 » 7o CEA BT, FhTFhoORIGE% I,
BERNL:., TOERERIABECIHAEEEBE IV
Western blot BEic BT, @\ = v EBALEE O CEA
ERVBOLDETIRLOMLEE L WERLRD,
MoAb SCI1 i3 = 7 EEH o CEA IO L3R
AR L. S5 Fig 3e WRLI-L 51T, BEE
BEBCBVCTHEBOER S DI, ThHOHRK
B, MoAb SCl o+ 5=+ —71%, CEA %
FloBE#Ecxy, BIEEYTTLEIREIR
7o. Fiohb, oI &itnative IR S F A OER
ELTHCCL ZORATHRNET G TS MoAb %
BAHZ LN LR BL T 5. EaTEK
peptide # A WTEBI I hicZ D X 5 7 MoAb 13»
Ta=—2ThHbh, ¥V ricilhas vERUEREE
zbzlcXy, HLVWREL LCEALE S5
P2ih 5.
4:2 MoAb SCl1, SC2 LU SC3 ICRHB XN 2E

RE B DT
Pl-peptide iz %t 3 % MoAb SC1, SC2, SC3

ALIRESEE

CEA domain N, I, II, ¥ X U'native CEA ixf
THRIGHEIZ Table5 IR Lz Z L TH 5D, Th
LOREREY S & IFNERD MoAb DT 5=y | —
TET I B RATHLNCTELAREEND S, T
tbb, ThOEDORBEEMNELY 27 3 VEBREY =
V2= - AN L TER RS, TORR, %
nEh o MoAb DR+ % Pl-peptide Lo HFEIE
HDE 2 5 BUARERT ¢ 2 BELFI2MEE X i (Fig. 4.
MoAb SCliz X » TE#MIh o PIFEREZE L, Pl-
peptide L7 3/ BAEZE ETQDA %45 No. 119~
140 7 3 7 BEZ| Lo FfET %, MoAb SC21iXk b
DA I N DHFE R ERT Pl-peptide Lo 7 3/ BRELF]
2 (NSKPVEDKDAVAFTCEPE) L ic &% T 5.
MoAb "SC3 i X v B#FBIh R EE L 3
(PVED) %7114 (DAVA) %5\ ixf5 (TCEPE)
LovFheoT s o BEZIMERE LTE DR,

PlEoERE L diT, 35 TRLEE 2D MoAb [
= &1F % blocking assay X » TE LRI HERESE
ONEBROBEYZEEICANS &, MoAb SCI,
SC2BIVSCIILI VRBINBHFEBRTERLEDORD AT
BUOH 57 3 2 BREFIE, MoAb SCl1 imowwTit
ETQDA, MoAb SC3iz 2>\ TIXDAVA % 7z 1%
TCEPE iz #8254 L, MoAb SC2 i o\ T I,
SC3%DAVA @ & 13 VEDKDAV, TCEPE » & %
13 VEDKD % %5\ i2 AVAFTCE 0—E %3883 5 %
D EHEEI RN

DL 5 ENTE, E b EROE peptide D
757 AV R U CHERIEERTT 5 LB SRS 525
SEOWMFEOER FiItiirhFho MoAb DOXfIG= &
=TT S By S ATHEEIC S T LR
V. EZ DX S R, CEABGEF 77 3 V-
WTH, TR EROFESFREEO = b - Fiexhd
% MoAb OfERETIREL T 570, ZhE o CEA

1°Asn Ser Lys Pro Val Glu Asp Lys Asp Ala Val Ala Phe Thr Cys Glu Pro Glu Thr GIn Asp Ala'®
N S K PV EDIKDAV A F T CEPET Q D A

MoAb SC1

f1

MoAb SC2

MoAb SC3 3 i I

Fig. 4 Possible sequences of amino acids of CEA recognized by anti-CEA peptide monoclonal antibodies. It is
suggested that MoAb SCI1 recognizes a sequence within No.119-140 at least including f1 (ETQDA),
MoAb SC2 recognizes a sequence within f2 (NSKPVEDKDAVAFTCEPE) and MoAb SC3 recognizes
either sequence f3 (PVED), f4 (DAVA) or f5 (TCEPE).
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