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Fig.1 Schematic of CEA (Fv ) /PE38 /KDEL (up )
and PE35/CEA (Fv ) /KDEL (down )
O: Toxin; [: Anti-CEA-scbv: B: c-myc.
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H, PBA (1% BSA-PBS> 53 K. MMAIE 1:1 000
PR IS B OE10 BE/K 200 pl, 4CHH 60 min. PBA
PE3 IR, A0 200 pl FITC-24H1 TIg (1 pg & 10°
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Fig. 2 FACS analysis of the cell binding activity of CEA
(Fv) /PE38 /KDEL and PE35/CEA (Fv ) /KDEL
M : Auto fluorescence; I: Negative control; 2: PE3S/CEA (Fy) /
KDEL:; 3: CEA {(Fv) /PE3&/KDEL.
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Fig. 3 Detection of immunotoxin internalizing by indirect immunofluorescence in optical confocal microscopy
{a’ Negative control: (b2 PE35/CEA {Fv) / KDEL (the white arrows indicate the internalized immunotoxing3: {¢) CEA (Fv) /PE38/ KDEL.
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Fig. 4 Flow cytometry analysis of the internalization of the
immunotoxins
I: Negative control, MCF =4. 15: 2: CEA { Fv> /PE38/KDEL, MCF
=17.65; 3: PE35/CEA {(Fv) /KDEL, MCF =12.45.
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FEEMRIE CEA FIIT 4R CNE-2 F1 SW1l16 $9E
B ZEWRABIES, WM FATHAREITITH E /5
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Fig. 5 Apoptosis analysis of tumor cells treated with immunotoxins
{a) Percent of living cells vs. treated ime. @——wa: Living cells. {b) Percent of annexin V-positive and Pl-positive cells vs. treated time.
o—e: Annexin V-positives a——a: Pl-positive.
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Fig. 6 FACS analysis of CNE -2 cells treated with CEA (Fv ) /PE38 /KDEL for different time and stained with
FITC -annexin V and PI
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Fig.7 Cytotoxicity of anti - CEA immunotoxins on
cultured tumor cell lines
o—eo: 3T3#; 4—a: CNE2# m—m: SWIIIG# O0—O:
CNE -2 % . # Cells treated with CEA ( Fv ) / PE38 / KDEL ; = Cells
treated with PE35/CEA (Fv) /KDEL.
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DURHIR, MG ESETHANERETE &1
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FNERFEAR B A8 InBE A RIFIE — MEE KR, 4
WA E R M A T R, IR T A
T-BIRAE B — M ER PR EERE . EER20h
DR, A H BN, THESHR P
HBEMMAE, WHAEEEMIEBEEREA RS
RRATE AL E S A B T LB L EE R R, &
SERE R, 4 CEA Z B R FEMME CNE2 #9410
{EFA, MBAT-AONLE ELA A R, SR R4 B
RAEFAXA T 40 TARAT MRLE, XTE
SR B ERIME AR, A T LR d R T
TETERAPHL R S4B, S8 B 3 IO E AL
FHRSEREEMIEABRMERE, NTREEE
R R E R
REFEEN TSR LE A B R E R
TR N R TR AT AU, AR CAR
R TF . R FEAEE BERRGIIRS &Y
HrmAEfEETHERESZEE. L DT, PE,
Ricin ¥ AREMM AN RESE, KHEHARSIHN
SRR AIEFERGET LA ANAREAT. RE
I T — &7 AE L EERAN S 2 WEm MR H
PGSR, FngFRHENRESE™,
B35 L F AR 5 A E VTR B, SR TRl YA G
EERENNAEERERA. Bk, THERES
R ADUIE R B R A4 R PR R B AR
HEE. Becerrl 21 F 1999 FEE S T A B
MR ARFLARPE O 12 AL PURRI VR, SR EM
REMPARFIHEHES THERESZFPUET

SERFERFEDN LI Kohls E - HENMRZ
RERAESEEER (saporin) T A IRE R
BE E (second immunotoxin ) Mah-ZAP 1E 4 & H
Rffi TR, X T aeA A W BT
AT BT A S AL+

I IATAMF TR, L PE MEMRES
BRELWEEERNEN SRR, AERTEX
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wESEAL, ENFAREFRS, HA ENE
fii. BAPES EFRH NMABEELFETED
BEUIRMER, (ERTANRIERNTE, EE8EAK
TIAE A R R R PR —, B A
HARGBRANHRR. AR ERBERREEIE
ARG ERRNEER ElbdmEaZs Ry
MHRIEFUA- PR AT 2 1E. EHERSRE S
W RS A AR R REM, B E
MEREBRT, AR ERNiER
et AR AZEmE 2AFEEER. fEILE
Bili b #EAT B R A0 H — BRI R 2 15 BE R
FRERIRERE.
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Biological Functions of Anti-CEA Immunetoxins

HE Dan'’, YANG Hui”’, CHAO Kai’’, LIN Qing"’, HUANG Hua-Liang"*
(Y Institute of Genetics and Developmental Biology, The Chinese Academy of Sciences, Bejjing 100101, China;
2 School of Pharmaceutical Engineering, Shenyang Pharmaceutical University, Shenyang 110015, China;
3 College of Life Science, Northwest Sci-tech University of Agriculture and Forestry, Yangling 712100, China)

Abstract In order to reveal the events during the course of killing target cells of immunotoxins, two forms of
Pseudomonas exotoxin A based immunotoxins against carcinoembryonic antigen ( CEA) were constructed and named
CEA (Fv) /PE38/KDEL and PE35/CEA (Fv) /KDEL. Antigen binding activity of the immunotoxins were
assessed by flow cytometry. intemalization of immunetoxins was detected by optical confocal microscopy and flow
cytometry quantitatively. Cell apoptosis and necrosis were analyzed by staining the cells with FITC-annexin V/PL
The MTT method was used to assay the cytotoxicity of the immunotoxins. The biological functions of the two forms of
immunotoxins in the different functional phases were compared. And the interaction between different functional
phases was analyzed. The results revealed the whole functional process from the cell binding to the eytotoxicity of
the immunotoxins, which provided more details about the biological funetions of immunotoxins and ecould be

valuable in the mechanism research and the optimization of immunotoxins.

Key words carcinoembryonic antigen {CEA). immunotoxins, antigen binding activity, endocytosis. apoptosis.

cytotoxicity
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