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EGFR £ 5 VEGF %5 TWITB M AE BBFEaX, AN BRaETEFELNHEiF, B
BT, O 4 AAE AT e P 2 — 6 422 FDA B E TR L P, VEGF 4% bevacizumab( 7 & % Avastin ) % E |
X ,2010 458 Hik 64.6 12 % 4, M, 5] 2014 4, A4 S 42 100 1L £ 70, BA LR EARHHHH, 1
TR TR R ENZ B 0L TR, S AR A A TH AT 5 400 R AT 49 80 51 |
&, 2009 #15 2011 4, A4 25 E 3k Genentech 2 &) & F “two-in-one” £ v, A4k F+ X T Fl i+ 2%y VEGF 5 HER2, A +
Z R Bt 215 EGFR 5 HER3 #9 3 F P 3AR , 75 200 BAL T AT A $edr6h 240, £ B BR B 31 AR AR t

AT £ PR A 75, HRAE T — At 0 45 & VEGF EGFR\HER2 69 Fe i & 1, (448 H 34 & |
VEGF #) FLT1 69 4% & 25 3% % 2 A oG A 4 M3 ) & 454 EGFR K% & B 89 herstatin C £ 3% 89 79 MR B( Her- +
in)5 2 &R EREB A 1G] Fe kb, FRAMY , MEKMFG#HEEZE EVPL 5 VEGF.EGFR.HER2 # % A= /) ¥ 4 1
K, % #1£%] 0.63.4.55.18.7 nmol/L,EVP1 55 VEGF # 5 4= 7 & T Avastin ( K, ~1.8 nmol/L ), 55 EGFR \HER2 #) 4= |
715 ) 8&AK T Erbitux ( K, =0.39 nmol/L ) Herceptin ( K, =5 nmol/L )., EVPI 5 “two-in-one” 5 - # 2 69 U4 F+ M 34k +
I, 4 AR B Yo i b S UARR M L, B4 A — R R( 4o VEGF )G ARF LA % — EHR( 4o EGFR ) EMH, A # i
B IR FI AR 3 25689 HLREE £ ( @45 VEGF, ATk HER3 Z 3h 9 B AT EGFR Kk R R ), @& ILF A £ +
BF 98 64936 77 5 A 89 Fe B2 iE T e X 69 52 K s, A5 B 5% 0 SRR Bt 2w I A5 09 2a I F4E B ( antibody dependent +
cell mediated cytotoxicity , ADCC ), EAF KA AFXZH, MR BAETONEKREN LR TAKRRAEYS, LA RK +
&, R F b Ak, B, ZeEaLAEENRMNBERALANE, Ri, BT ERHRALBRZREGESD +
AR 1 SR S IR 7 A, A A UG S TR P AR E BIRA . SRS KR IR T —# % de6) VEGF 5 EGFR #) |
ikt Kk, — B AR Rk L,
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(4 ZE] 8 . WydheR 8 m 3 7 R K52 ( epidermal growth factor receptor, EGFR ) L4 N B2 A2 K R F( vascular
endothelial growth factor, VEGF VAT 3 B2 A K F 32 4K 2( human epidermal growth factor receptor 2, HER2 VY Fe B & E
EVPL, 3047 H 2 #0454 Th Bk, AR SER LR e 2 2 ki . 7 ok R PCR J5 359 3 Herin JEIN A Fle-1 31X Tg KESS
ZEEM Fl-1D2 )RS5 , AR5 A SN 1gGl 1Y Fe BEgmiBE 51, #IFH & 240 PCR J7 B4 Herin  Fli-1D2 F Fe
FEPMR R I8, M I Herin-Fli-1D2-Fe 3£ 44k EVPT 35K ), FRlE EVPT et 3k RAf A SR pDC659 , M 484 EVPI S5
(R 75 SRR JTORE pDCO59-EVPL . H BUKL pDC659-EVPL 5 I 5 15 S 8K pPE3-F35 JL4% e 8 293 Ay, £ %% 3R 15 & 3k
EVP1 Rl H AR B B AdS/35-EVPL, £ PCR %7€ , 973G  4lifbm 28, >R F 50% 21 4185 57 B R 1 ( TCID,, )3E I &
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FRFEE . F MOI = 11 AUARREE AdS/35-EVPT B4 293 4,4 d JFUREEANMIRE 9% g W . R AHBLRREERAT T Protein G 2%
HEHX RS H 1 EVPL #E47464L . Western blotting AW 40 i35 3% EIE WO h RS &1 EVPL 193835, ELISA ¥ 41 i s 37 -
MR RSB E EVPL Bt . SRR 5 G SLB0 R Octet Red 96 £ TAI BAE T RS E 1 EVPL B8R [7) 45
BT EPERE A, 2 R Rl B AR B Ad5/35-EVPL, T K 5.4 x 10° PFU/ml, % Ad5/35-EVP1-293
Y R GLREA SR A A H EVPL;MOL = 11 B, Bl A EVPL AR R N( 1 613.94 £24.65 )ng/ml. FEH EVP1 H5&%
ik EGFR 1) A431 40N 2235 HER2 A A BP9 SK-OV-3 4l R IFH45 G 68871, 590 EGFR .HER2 . VEGF 45 & Y3 Fl
1 KK, 53R 4.55.18.70 F10.63 nmol/L. £& & : sl 240 R A 11 EVPL, B AR A4S A VEGF (EGFR 321K K%
SR, FLA R BRI A 1 FH A (L

[ SRR ] Mo ¥R IaIEYT s AlG B s A N B AR K TR T SR B AR K732 44 s Fe B 36 1)
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Construction of Fc fusion protein EVP1 targeting members of VEGF-EGFR and
its binding affinity

ZUO Ming-hui', JIN Hua-jun’, LI Jiang’, YI Zhong-mei’, YE Zhen-long', QIAN Qi-jun'’( 1. Xinyuan Institute of Med-
icine and Biotechnology, School of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, Zhejiang, China;
2. Laboratory of Gene-Virology Therapy, Easten Hepatobiliary Surgical Hospital, Second Military Medical University,
Shanghai 200438, China; 3. Library of Second Military Medical University, Shanghai 200433, China )

[ Abstract ] Objective: To construct the Fc fusion protein EVP1 with high affinity to bind epidermal growth factor re-
ceptor ( EGFR ), vascular endothelial growth factor ( VEGF ), and human epidermal growth factor receptor 2 ( HER2 ),
and to analyze its multi-target binding affinity for further study of antitumor therapy. Methods: The coding sequences of
Herin and FLT-1D2 ( the second lIg-like domain of FLT-1 gene ) were amplified by PCR individually, and joined to synthe-
size human IgGl Fe fragment with point mutations via overlap PCR. Then, the fused open reading frame of Herin-Flt-1D2-
Fc ( named as EVPI ) was inserted into pDC659 plasmid, an adenoviral shuttle vector. The plasmid of pDC659-EVP1 and
pPE3-F35 were co-transfected into 293 cells to package Ad5/35-EVP1, a replication-incompetent adenovirus carrying the
EVPI coding gene. After identification, amplification, purification and titration determination, the recombinant virus
Ad5/35-EVP1 was used to transfect 293 cells at a MOl = 11. Four days post transfection, culture supernatant was collect-
ed to enrich and purify the fusion protein EVP1 through ammonium sulfate salting out method and protein G affinity chro-
matography. Subsequently, Western blotting and ELISA were performed to detect the expression of EVP1. Finally, the
binding affinities of EVP1 to EGFR, HER2 and VEGF were both qualitatively identified via indirect immunofluorescent as-
say and quantitatively determined on the Octet Red 96 Biomolecular Interaction Analysis System. Results: The recombi-
nant adenovirus Ad5/35-EVP1 was constructed successfully, and its titer was 5.4 x 10’ PFU/ml. With the expression sys-
tem of Ad5/35-EVPI and 293 cells, the fusion protein EVP1 could be effectively produced with the expression level being
(1613.94 £24.65 ) ng/ml when MOI =11. The obtained EVP1 could bind EGFR on A431 cells and HER2 on SK-OV-
3 cells with high affinity, and the affinity constants K, of EGFR, HER2 and VEGF were 4.55,18.70, and 0. 63 nmol/L,
respectively. Conclusion: The fusion protein EVP1 was constructed successfully, and EVPI has high binding-affinity to
VEGF and EGFR family members, showing a good clinical potent in targeted cancer therapy.

[ Key words ] tumor; targeted therapy; fusion protein; vascular endothelial growth factor ( VEGF ); epidermal growth
factor receptor ( EGFR ); Fc fragment; affinity
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ceptor, EGFR ) < Ji5 | IfiL 48 N {2 A= K A - ( vascular
endothelial growth factor, VEGF ) J& IR 7 7 (1 T 22
B4R Herstatin 42 EGFR S 165 51 & 1) K AR 0
P ¥, f1 HER2 mRNA 15 5% J5 fin T 72 vh e 4%
PE BT 10 4 A e ), AR 1P 90 1l N 36 B
K A F 524K 2( human epidermal growth factor re-
ceptor 2, HER2 I SN X iy A~ 25 44 3k Je HER2 & [H]
EE 8 AN F BT it 79 AN &3 W8 BT # B +5
Herstatin fig5 HER2 Fll EGFR & 76 il )1 454, il
EGFR S0 53 1 5 U5 5 ) 9 — 3R AR, AR 32 A
ik 2 T2 W T A /K S, 10 i 9 A B R T
581321 Herstatin C ARIHH 79 P ILF( HERIN )
WHA 5 HER2 J EGFR w805 S 45 & no sk, B
A B AR R P . VEGFRI ( vascular endotheli-
al growth factor receptor 1, HRAE FLT1 ) J& VEGF )
ST, EEE A Ig FEER 2 Z5HI( FLT-D2 )i 304
£ VEGF 43771 . ABFFE 8L #  Linker 44 Her-
in Flt-1D2 3 5 N 1gGl Fe Beml &, &7 3%
454 VEGF .EGFR XM A 1Y Fe il & # H EVPL,
DAUIE B FLT-1D2 #534045 4 VEGF LA Herin 34
454 EGFR ZIG ALY 1R , 1 22 RE [] sy BEL W Jie g

AN P AR O AT AESCH A Y VEGF 5 EGFR
GRG0 [, 7E A 3 Ao T A A4 0 4 A
I REYE R ( antibody dependent cell mediated cy-
totoxicity , ADCC ), B 5 Bt 8 J7 28, T #E i/ A 1 AR
TENE JER IR ]

1 MRS

1.1 2Z#H5EA

I T B B 8RR pPE3-F35 ik pDC659 . AR
B A0 Bk 293 20 A B S 40 i AR SK-OV-3 ATA
TR ANMIRR A431 BRI RAF . Fe W L
WA TAEIG . Protein G Beads W H 22 = K
HEYIEAR AT, SR E phusion B &6 H Ther-
mo Scientific 23 7], RPN VI H NEB 23 H), &
AP VEGF 165 1l H R&D A Fl, H4l AP i
EGFR/ErbB1/HERI #1 ErbB2/HER2 1 | Sino Bio-
logical 24 F], FITC #RIEFEPLAN 1gG(O H + L) EHTA
TgG( H + L)FI HRP #RiC AR TG HLikIg A B
FHLE AT, EPUN TG Al HRP Aric AL 1gG-Fe
YA A Abcam A Fl. G W BiEEA TAEY A W
HH(FRL),

%1 PCRS35|#
Tab.1 Primers for PCR

Name Sequences( 5'-3")

Herin upl
Herin up2
Herin down
Fli-1D2 up

Flt-1D2 down

GTCCTGCTGTGCGCGCTGCTCAGCTGTCTGCTTCTCACAGGATCTGGTACCCACTCACTGCCCCCGAGG
GTC GCCACCATGGTCAGCTACTGGGACACCGGGGTCCTGCTGTGCGCGCTGCTCAGCTGTCTG
ACCTCCGCCTGAACCGCCTCCACCGCCTTCATACCGGGACAGGTCAAC
CCACCTCCGCCAAGTCCGCCTCCAGGCAGCGGTAGACCTTTCGTAGAGATGTAC

TGACACCTCCACCGGTTTGTCGATGTGTGAGATAG

Fe down TGA TTACTATTTACCCGGAGAC
V1001 CTGGCCAATACCAACCTTA

V1002 ATATGAGCTCACAATGCTTC

VT605 CCACTAACAACCACAGGCGG

VT606 GGGGATGTGGTCAGCGTAGC

1.2 #EJ# pDC659-EVPL

DL 293 4i ffd B P AH A B, 514 Herin upl #11
Herin down ¥ ¥4 545 {55 BRI Herin JE[H 5 DL 293 41
Ji PRI R MM, 514 Fli-1D2 up F Fli-1D2 down
P E A linker J5 30 (1) Fli-1D2 £ X 5 Ll Herin
Flt-1D2 LD AAEAR , 514 Herin up2 A1 Fli-1D2 down

LA PCR JriEY ¥l & 2 Herin-Fli-1D2 ; L)
Herin-Fli-1D2 JEPFN Fe JERAAEM, 519 Herin up2
F1 Fli-1D2 down FIFHE 4] PCR J7 LY 14 Herin-Flt-
1D2-Fe 3N ( Ay 48 EVPL JE K, B 1), ¥ Bk
pDC659 FIFEH EVPI 53 3i#4T EcoR T + Sal 1 Bl
I, 1m0, B4, ¥4k DHS o S22, Phik 20 1, i
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YIS . K% @ IE B B A T AT, IE K
T P TE B ) R A 44 4 pDC659-EVPI( & 2 ), K
45 ks pDC659-EVPI

E1 EVP1#EXE
Fig. 1 Schematic diagram of EVP1

2 pDC659-EVP1 # ik & E
Fig. 2 Graph of pDC659-EVP1 plasmid

1.3 B9mA AdS/35-EVPL %9 L35 BOd E il 2

¥ pPE3-F35 5 pDC659-EVP1 i i Lipo-
fectamine 2000 & 77 Ho 4% YL 28 293 4 fifd, de ik QL 5
9 ~14 d HIUREESSBE, 28 3 YKk 1 2 B alifh,
R0 58 A B B Ad5/35-EVPL, Xf H 4T PCR %
E K O AR R B 1 PH M s B R Y, 4lifh, SR
Je R 509% 2H 2 85 R & G 5 12 ( TCID,, )25 2 Ji
JGTE Ad5/35-EVP1 BYTREE
1.4 &4&% 9 EVPI & 4hft

4293 4 i K B SR IR 175 em® )Y 90%
I, SRR SR, TR0 30 ml T 61 DMEM 35 351k
FEIA MOI 4 11( TS5 Won , MR 5 AdS/
35-EVP1 MOI 24 11 B, Bl &8 1 EVPL A9 3RIA & 5
ORI EE Ad5/35-EVPL, &Y 2 h 5, BR A
600 pl FBS, T 37 °C 5% CO, AYWFAI 4k &5 5% .
K4 d e, B 32 WA, A M 4B e v , B mT ke 4
AR SR K AN IR 10 000 x g 5.0 S min,
BCEVEW . WA R B v ) SRR AR A
VKOKI AR &N, T8 TRt Ehidk. 4
BEFE, DA I AR R 4 R F1( 56. 8 ¢/100 ml &
R o AEZEHEFE 30 min, 10 000 x g B0 5

min, FK LIEW G DIERTET | ~2 (5UTEW 1K
FUH PBS T o FRUIIER# 10 min, 10 000 x g
B0 5 min, BUEVEW, TREIEE T TREE, R
R4 . AR pH 7.4 B TBS 28 vhyl i Be il & 25
F1 EVPL KL, B 0.22 um 1K BB 08 , SR 5 5
B C A A4 protein G BUARMEAE: , 45 il 40 2
(K& 1 ml/min ), HE FFE2 # ., ELERET, H 10
ARG TBS ZZ vl ekt 10 ml pH 2.5 B H
ZIR HCl & MR BE 25 & ik i ilas h & A
1 ml pHS. 0 Tris-HC1 AYZE Wi, KPR T ol il b &
F [ EVPL WO E A X 5 F & 30 000 Y Ami-
con Ultra-15 250 84S 1 THe i o

1.5 ELISA 7 k4 @ka% 8 EVPl 69K &

FHELBRCK BTN 1eC PUAFREE] 1.0 pg/ml,
PL 100 wWl/FLA R bR R Ntk 4 Cat . FHVER T
Vo4 W, BRI S min, 0T A B A, 100
wl/fL,37 CHFE 1 he FHVRIRITE 4 WK, BRKIRHL S
min, 1T MAFESCFH PBS 2% Ml 2E 4718 24
B K AR e (22 PBS 28 il 4% LS SR ), 100
pl/fL, B Z FLAIRTIEFL,37 CHFH 60 min, FHIEG
Ve 4 3, IR S min, $AT. B AW L
1:3 000# B HRP #ric 09 BT A 1gG-Fe $T1K, 100
wl/fL,37 CMEE 45 min, HVEERIEIE 4 #, FIKR
5 min, 1T IMAJEH TMB,100 wl/fL,37 C
WG 10 ~20 mine, MR AR, LA 50
wl Ze AR RN o FEREFR LT 450 nm 20 AE D
bR Eh 42 T Rl & 8 EVPL MR .
1.6 Western blotting ¥ 8253 & EVP1 #9 & ik

B BN ok 19 fil & 2 0 EVPL, #F 4T SDS-
PAGE. SRJ5# Rl & HE 1 EVP1L R R R AT 4 £
1, 28 5% WA W fE = BT 1 he KRS —4t
FHrN 1gGO H + L)F B R BELL 4 1:1 000 ),
Befph, FEEIR PR 1 h, PRI P0M BRI
( FRRELLAG R 1210 000 )H2fil, EW THFHE 1 ~2 h
J& 0 TBST 7243 kv, #6365 &6 TRz i, %
1 min, BEEPATHER B BT
1.7 814 % 9% % & £ 3:( indirect immunofluorescent
assay , [FA )& EVP1 Fe it 7 2m i 69 ¥e.6) 25 &

A3 A R #35 EGFR 4 A431 411 i Fl s 36 3k
HER2 f#) SK-OV-3 41 g4 96 fL4k,37 °C 5% CO, ¥
AR PR AN 2 80% ~90% I, 4 95 T M W 5=,
1 x PBS ¥ 3 W N2 M EE 50 /AL, ik & 5 ~ 10
min; $F 96 FLHBAIART 25,1 x BSA Uk 3 K, BHKIR I
2 min; SLEALERFLINA EVPL 50 pl, BH X B8 FL 23
S A P8 % B B ( cetuximab ) A1l Z BR 204
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( trastuzumab ), B P XT BRZH i A BSA ¥ W ; % 1R
1 h, A FITC #ric EHL A IgG( H + L) HUR( %
1:200 EL GRS ), AL 50l , 36 2= TR HCE 30 min;
1 96 FLARH AW AAR I J, 1 x BSA ¥k 3 IR, BRIk
B2 min, 4 96 FLAR AR &, in 1 x BSA,
30 pl/ AL, 2O s F g I K
1.8 AWHBEXRF T FHHAKC biolayer interferome-
try, BLL )@ Z EVP1 5 ¥ g tm fe e o) 46 6t F Ao )
A

H pH 7.4 Y PBS Z& i F EVP1 # B2 10
we/ml B HNZE 96 FLARAYES 2 41, 4541 200 wl; H
KB 2% 0K 90 EGFR \HER2 , VEGF i B & 200
nmol/L, 36 EGFR A ZI%E 4 5114 A E FL, 4%
HER2 fINA RIS 4 51 B.F fLH K VEGF i A £
B4 510 C.G L, AT 2 FLINA KB & ik, &
fL200 wlo 251 ZUFLH A pH 7.4 (1) PBS Z2 0P,
TESS 3 U AN KB 22, 541 200 plo 7E Octet
Red 96 A=W 43 H0 HAE 43 B4 28648 8 MRHT A
lgG Fe "ML REER  ERT 817, 5317 -

A

3 4 56

bp M 1 2

1.9 %eitsas

I SPSS10. 0 GETH AR AF, T BRI 25
ARG HEEBCR D ¢ K5, P <0. 01 3% P <0. 05 &m
ERAEGIFE L

2 & R

2.1 E4RA pDCO659-EVP1 ¢ Babn %2

1 EcoRT +Sal 1 Xho 1 +Nhe I 1 Xba 1 +
Hind T = 41 B M 7 V) 6 25 17 B ) %6 2 T kL
pDC659-EVP1 . Bt [, EcoR 1 + Sal 1 BV ™=#) 4
HR/ANK(4 713 +1 359 ) bp, 255 BoR 5 WA AT
(I 3A); Xho T + Nhe 1 [ili U1 7= ¥y 564 K/ A
(4263 +1809 ) bp, 45 ./~ 5 WHIAHFF K 3B );
Xba 1 + Hind 10 B Y1 7= 9 4545 K/ (3 903 +
2169 ) bp, 45 R on 5 WU AR B 3B ). #iX =
2 070 46 5 LA ) SR AT I, D 4 AR s B
BN 5 EvPL R 79 58 4 — 8, XS R R
B, Mg 2 Bk pDC659-EVPL TEH .

B3 pDC659-EVP1 RHIH) EcoR1 +Sal 1( A),Xho1 +Nhe 1(B,%A )1 Xba 1 +
Hindl( B, )EBYI4E
Fig. 3 Identification of pDC659-EVP1 plasmid by EcoR 1 and Sal 1 ( A ), Xho 1 +Nhe 1 ( B, left ) and
Xba 1 +HindIll ( B, right ) digestion
M: DNA marker; 1-6: 6 clones of pDC659-EVP1 plasmid

2.2 MmAE AdS/35-EVP1 45 PCR %%

PIUIRRGEE Ad5/35-EVPI R 20 i, i PCR
L TS . BIKES R R, P i EVPL 4%
RN IS E— 2K 4), UL IR 8 AdS/35-
EVPI FEHRA A7 7E B EVPL; 5788 Y fiber
ZRAR/INIERRC ] 5A ) 5 78 %508 B A AR BE S0 g,
BE P XF B8 a] 7384 1 731 bp A 25415, BAME XS BEOC 4%
W, IR EE AdS/35-EVPL JCACHT, UL IR IR 7% AdS/
35-EVP1 AR R A= B 8 1K1 5B ).

2.3 MgRa Ad5/35-EVPL 8978 &

ik 95 7 AdS/35-EVPL 4 it ¥ #4461k )5,
TCID, AL FEE B R 5.4 x 10° PFU/ml.
2.4 @A&EG EVPL #9kik

Western blotting 45 H:( |8l 6 ) i 7, % L i 95 B
Ad5/35-EVP1 1) 293 #iflfets3RARA HH EVPL,
HARXT 3 Bt 5 BRI AR ARAT
2.5 @A&EY EVPI kit ¥E

95 Ad5/35-EVP1( MOT &y 11 )% 293 4
MIRZy 4 d J5, B RELGEE EVPL 9V E
(1613.94 +24.65) ng/ml.
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1368

B4 EVPI EEHETE
Fig. 4 Identification of EVPI gene
M: DNA marker; 1: EVP1

A

B
M 1 bp bp234M

799

Bl5 BREE Ad5/35-EVP1 ETE
Fig. 5 Identification of Ad5/35-EVP1
A: Identification of Ad5/35 fiber;
B: Identification of wild type adenovirus
M: DNA ladder mix; 1: Fiber gene; 2: Negative control;
3: Positive control of PXCI plasmid ; 4: Ad5/35-EVP1

2 B PR B R 0T B B R K & EVPL
(130. 14 +8.66 )ug, 352K 80.64% . XLl
HLE FH 4 Protein G ZEFZMTIF M4 f5 , 15 2 A9 Al
AHEE EVPL 9 N(69.58 £0.99 )ug, %4
$943.11% .,

Fluorescence

White light

M (x10 P S M (x109

8.7

6 BEEHAEVPI KR
Fig. 6 Expression of EVP1 fusion protein

P: Positive control of cetuximab; S: EVPI fusion protein

2.6 #4&% 8 EVPL 5 & & ik EGFR #» HER2 A
VRN AL S AD P

FEDEG i flUBE T T WAL 2 A 26 1 EVPL BERS
SO TER #35 EGFR 1Y A431 4N 1 , W AEIE 45 &
TEF 715 HER2 [ SK-OV-3 4w, 45 F £,
A& & A EVP1 5 EGFR 1 HER2 A B A4F 1Y 45 51
PECE 7.8 )
2.7 ®4&%Y EVPl 5 EGFR.HER2 ## VEGF %
o8 e Ty B

Octet Red 96 A% 43 —F 41 H.AE FH 43 B A SR I 2%
ROE 9) IR, Al H EVP1 5 EGFR.HER2,
VEGF 456 06 R85 K, 473120 4.55 18,70 Fl
0. 63 nmol/L,

7 ®A&EA EVPI 55%Ki% EGFR B9 A431 HRAILEE ( x200)
Fig. 7 Binding of fusion protein EVP1 with A431 cells highly expressing EGFR( x 200 )
A,a: A431 cells + Cetuximab; B,b: A431 cells + EVP1; C,c: A431 cells + BSA
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Fluorescence

White light S8E3

0.06
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0.04| b
0.03 | A
0.02
0.01
-0.01
-0.02
-0.03
-0.04
-0.05

Al
W |
iﬁ m m&“”@"‘&ﬂw@fiﬁ rornm |

nm

0 60 120 180 240 300 360 420 480 540 600 660 720 780

Time (t/s)
mA] mB] =C] =D]

9 BA&ZEHBEVP1 5 EGFR.HER2,
VEGF &&HFMAEY
Fig. 9 Affinity constants of EVP1 fusion
protein with EGFR, HER2 and VEGF
Al: Interaction between EVP1 fusion protein and EGFR,
R2 =0.968308; B1: Interaction between EVP1 fusion protein
and HER2, R2 =0.940764; CI1 : Interaction between EVP1

fusion protein and VEGF, R2 =0.99038; D1: Negative control

3 3t i

EGFR 5FELAC 4n EGF)Z5 A 5, w1 LA B[R] 5
TRIRECRIE R AR, 51 & M X g R R AL A
B BEIR AL, IS Tl — RV E AR E S Tk
# 10 MAPK . PI3K/AKT . Jak2/STAT3 2 """ 5%
SRR AR RS AY IR 4N EGFR R
BT R RE, R E R, 5 R
WG BT G R 28 EERS A i AR N R
HARRPUGSE B E. VEGF 2—FiF R4 &
AR, T S A P AR T Y VEGE 52

{( vascular endothelial growth factor receptor, VEG-

=

8 BA&EA EVPI 55 %K% HER2 §9 SK-OV-3 AR A( x200)
Fig. 8 Binding of EVP1 fusion protein with SK-OV-3 cells highly expressing HER2( x 200 )
A,a: SK-OV-3 cells + Herceptin; B,b: SK-OV-3 cells + EVP1; C,c: SK-OV-3 cells + BSA

FROZE G A M4 P Bz 40 0 58, e A N 75 5 1l 4
G RA RN 1 S e U I ) T BN s S
VEGF , il e 7 A= i 45 i A B, A2 i Il iy A= 4
VEGF i 21k 2 Mg 5 7% 1 LR AL, 5 e AR
H YA AR G IO A AR AR R A OC, EGFR
KI5 VEGF i 17 76 8Bk ( cross-talk ). BF5E "
KW, VEGF J& 3 7 P 775 EGFR Z il % T Ui %
SR STAT3 5 Spl HIZ5 A7 4, EGFR RIG(E5
S AU PTG PR 0 L 536 VEGE 385 55 43
WAL HE A B 2E . BT EGFR BAHiiRYT A431
FEMEIRE , AT fE VEGE (k1 [, DA il b g i
B IR AR B T EGFR B [ 25 77 AR 1 i 24
P, 5 VEGF £k /Kt s ™ ez,
Ji I EGFR #1515 VEGFR #4347, i
Th B bR 4 L% EGFR HIRI 0 AR 251k 1 .
HATC A 4 F¥t ECFR KA 15 VEGF 1y
TEREPLIA BT, 4GP EGFR A BAHL cetuximab
( Erbitux )5 panitumumab( Vectibix ), $iT HER2 [1J 5.
PT trastuzumab( Herceptin ), $T VEGF B9 FL4T bevaci-
zumab( Avastin ). 5167 2541 FL , 33X 2E HL450 25 P 4
FHRR SR AN BN /N FENR R IS 1 8 1y7
B SR, R & —Fh 22 B8 52 95 , 21~ BTk
BIRYT, HIT R T — A Bt nyiR YT . 4l EGFR R
YT cetuximab 5 HER2 ¥45( trastuzumab A9BSR Y7
i i ELAT I ) 50, 7 28 LA () 5 4 Y S bt
SY e 4 f5 LA A EGFR AN R4 J5 e 52 5 1) B
P cetuximab Al panitumumab BXGI8Y7 , HI7 50k T
PIE I ER—IR)T , REPE e HE DT EGFR YN 1L 5
WAt , S 5 0 A e 4 i 2B K5 4T EGFR Bt
cetuximab 5 £ X% VEGF 52 {& VEGFR2 .4 DC101
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WK IRYT IR I 5 445 P st B A B[R] 2800, 97 80
TR FRH A MIE I 2. Genetech 23 &) B 1 1Y
REIFINHHT ] VEGF 5 HER2 Y XUER SH0 A il 7 2% W]
AL TR E A avastin 5 herceptinl HER2 #4710 )iA
I7, Won S HUARR F AR

AWFFE R, 1 25 [ linker #f Herin , FLT1-D2 .
N 1gG1 Fe Befil G, @7 mai 45 & VEGF \EGFR %
R B Fe @A 8 A EVPLC H E & B & R H S
201210043214. 8 ), LU f% B FLT-1D2 @ 20 45 &
VEGF LA K HERIN #2454 EGFR Z 0% i 51 1Y ¥
P, {8 22 BE [R) A ELUST firb 8 40 1 7 S LA A S Bk
() VEGF 5 EGFR ZIE5 Tl %, fEALAl it
Pk Fe BLi) ADCC RN, 34 5B g o7 2, T4 =
FEERUE AR B AR N i SRR,
RS EVPL BB %44 VEGF . EGFR \HER2,
53 BBFEMIIK, 535127 0.63 . 4.55.18.70 nmol/
L,H5 VEGF BYEH1J) &% T beracizumab( K,~1. 8
nmol/L ), 5 EGFR. HER2 f4 3£ 1 /1 43 5] wg % T
cetuximab ( K, =0. 39 nmol/L . trastuzumab ( K, =5
nmol/L ). ZEHEUEH],EVP1 HA R IFHY 2 0 454
PR R e BT e 3 M, LR i Al R A KBRS
K H T AERRIRE A, G RS, R 5 = A vh it
A, BRI ELAT A R e s R IO R A
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