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& T BL T $e8) 45 A HER2FE M SUMRE a e R f, Lo B i WL IR AR & 38 R Bk A 4 3| Fuik 25 A 5UAR
&m0 R H G e ) S B, AT R R A E AT EGE A Gued dhak b AN -NTA F An BAT %
sk kR T A A% & ik % 4pFAST Bac to Bac HT A/Tn-5B1-44= & 4% & ik 2 %.pBAD His B/TOP104%
Fik A~ & Anti-HER2-ScFv-GFP, 3% & HER2[8 1 21 i SKBR3 4 52 %28 . HER2[A 1 28 JLMCF7 4 2+
FBLE, A5 2 RA24 ha, IXPBSHAL 40 3K, bR AR MBI R AP R F) KL R AT
#) Ao @ EHER2[A M 20 JeSKBR3IA I 5 A ¥ 4k &R K, A A RN B LGB EN I TR
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5% B R B M) I 649 4% A 4% & L AUHER2 B 4E UK ) B BLAT $e16) 45 S An iR AE A 7 77 & 649 2 BE.
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PREATHE 1) 36 T BN T I PR 439 B2 W2 H AT
BT AT

AHIE SR FH i A v R ) B A% KA R e
pFAST Bac to Bac HT A/Tn-5B1-41 Jf 1% % ik & %8
pBAD His B/TOP10¢ 1k 3 45 1 35 485 417 ¢ £, 9¢ 6 (1)
PUHER2 L BEHT A4, AR5 GFPAE fTTHER2 P 47 A4 41
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GIBCOZA w], DMEM- & 8 (£ T4 Wi 1% k) 3 77 2k
RPMI-1640. PBS(10X)IJ [ Hyclone /s ], [ HL4
i 5% 7 FENTM-FH insectmedium Jy SigmaZy &) 7= i o
GFPFRE §h I T~ b 4 5 A 27 R0 38, Ni*'-NTA
H 24641 T Novagen /A ]

1.2 /&%

1.2.1 &4 ¢ Anti-HER2-ScFv-GFP#y 4ifb ik fF i
s W M 2R 8 k7 ) 5 FAT 6 His [Py A, EFENT -
NTASE R 2T, H20 mlo 4 2635 72y ) 46 ok o
KL [P Tn-5B 1-4 40 i 3% 73 5 29 00 i O AR 40 i,
FH 100 mmol/L Tris-HC1(pH8.0) &, UK ikl
8 PO (EE VK2 min, [A]F#10 s R, 4 °C , 10 000 g5 Ly
5 min, Y4 FiE, H NP-NTAZE S 2k =454 1 h,
FH V¢ 22 1 5 (100 mmol/L Tris-HC1, 20 mmol/LI M4,
pHS.0)ES U, 435l F£5100 mmol/L. 200 mmol/L.
500 mmol/L 1] bk M 8 it 22 i o i, i 10 R TR A
SRS WU [T WS 3R A BCA% 3R I8 2R 4 1) 45 45 2 (. 9¢ 6 1Y)
HTHER2 ¥ 5% $T /4 Anti-HER2-ScFv-GFP, i10.45 pm
JE IR A5 . 200 mlif S 5 4 #ipBAD His B/
Anti-HER2-ScFv-GFP/TOP10 5 /0 Ji W 4E B 14, 1
100 mmol/L Tris-HC1(pHS8.0) 5 &, vk miE AliEE =
6 UK (%FX2 min, [AIFH10 s)BERERE 1A, 4 °C , 10 000 g2
5 min, e B, A ENZ-NTAZ S 2 M dE7 3k
PR EZ RIS R G5 2k (0 98 6 I HTHER2 L BE T
{& Anti-HER2-ScFv-GFP, 1:80.45 pumyE Ik 5% B4 5 HH .
2 Ty W8 WA 53 i U5 VR b AN ] S Y ) 485 o £.5%
SR HTHER2 L HTAR R L, ELE @ AR RA R 2L,
Rl A5 8 1 RE 0 Anti-HER2-ScFv-GFP, A L 5 {5 7
Bl ith e 1) B 4 70 P, R Bt ith 2 sl [m] 01 0
SR AH 4 T bR AR S BT S (pg), AR I I A
(BSA) Ky btk it o

1.2.2 Western blota#7 P alifb 5 T RE il 28 SDS-
PAGE%) 5 i ML ZPVDF L, LIS g/ JIg Wk 35
WA b, I B P16 xHis-Tag mAb(1:5 0007
B, 4 CH F I BOA — P, HRPER A 11 =EHi /) B
IgG(1:5 000FFE, %2 h)ky —Hi 24 & ek &
TG E A RO, T e g R

1.2.3 @mfassic & 10% 64103 100 pg/ml
TR ZA100 ng/mlE %7 % )IDMEM b 15 77 5, 78
37 'C. 5% COMW 40 f i 724 b 55 7R HER2 {1 4 FLIIR
I 4 M SKBR3FHHER2 [ 4 5L )i 9 41 fluMCF7.  HY
Sof A K SKBR3FIMCF 741 i, LL£70.25% EDTA

{180 T il 9 A o) ol P 4 P

1.2.4 kB FEMEZ R G%IHER2 244 Fuik e
25 4-SKBR3. MCF74f b JRTAE I A A A Al 1)
HER2 [ S5 40 e SKBR3 . HER2 [ 4 5L 15 41
HIMCF7, =& T 76 i 2F Il i (I RPMI-16405% 7% i,
53 TN N AN [R5 6 58 11 28 1L 06 B Bk 141 (1) Anti-HER 2-
ScFv-GFPRl & 8 11 £ fh(1:5. 1:20. 1:40), 440
J 2 B 5% 1084/, LA mU/AL I AN 6FL4f g 1 77 3¢
JEAR, AL FIPEGE , {f Anti-HER2-ScFv 5
FLIE 41 uSKBR3 . MCF740 i % 1 52 A 75 20 45 4
37 °C, 5% CO. 4 k% 748 Th 55982 hs, WS i 2
M35 4100 ml/L, 37 °C , 5% CO, /41 o 5% 3246 vh 5%
7724 h, IxPBSPE3 K. WL R A BB T g
BEPUA 5 SKBR3. MCF741 it 2% 1] 52 74 &5 & 45 i«
JI IR Al B 45 75 5 I S AR A SRS TE AT EE R
DUAH [R194< B (1 GF PR M 8 11 24 B 15 TR

1.2.5 &R TR &L & %09 WHER2 4% ik de.)
25 4-SKBR3. MCF74f it SO ik 1.2.4,
WO AR BB M SRR T i Rk RE ML
HER2 55 31 & 5 SKBR3. MCF741 il 3% T 5% 14 45
HIE0L IR AN 2 & G BB SR sty
AR R

1.2.6 ##F 1 F) kiR 69 FLHER2 ¥ 44 304K Feé) 48 &
HER2 P8 7% 3L A% 5% 48 ILSKBR3 2K % 3t tb A
[i7] =k Y5 1) 2 2 1k Anti-HER2-ScFv-GFPRl & & Ak
v M R A A [ BE, 3B = AR FE(L:5. 1:20,
1:40), LAHER2PH ¥4 3L g 40 I SKBR3 4 45 & 4 4,
BTV A A K Al (T HER 2 FH 28 50 15298 40 i SKBR3,
R TG 2 LT FRPMI16401% 753, 37 °C , 5%
COLB: 74 h RE 772 h, T 40 i % F5 95X 103N/,
PAT mU/AL A 6FL AN b5 20, &F L1 ml, WL A
[ v B 6 R, 4 Anti-HER2-ScFv-5 3L, i g 41
SKBR3ER 52K 785 &, W G 4 I3 7100 ml/L,
37 °C, 5% COMEFAH T R 524 h, 1xPBSYE3 K. ¥
O 5R A S BB W 5% O R U5 ¥ BTHER 2 FL B i 14
5 SKBR3A W 2 1111 52 M4 4 A i o

2 #R

2.1 & EBHAnti-HER2-ScFv-GFPRY 4k 3515
N2-NTAZE 1140 £ 12 43 85 2l Ak 9 R ] %2

& RGP 4 (05O B 1 THER2 L BE B4, Y

S AL 2R 1R B, V5T ok U TpBAD His B/Anti-

HER2-ScFv-GFP/TOP 101 4l 1 K i 45 11 5 J3 24
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4492.8 pug/ml, K5 TpFAST Bac to Bac HT A /Tn-
SBI1-4ff1 4l A i B 1 UK FEZ 4 144.9 pg/ml.
2.2 Western blot%#f7

L i $16xHis-Tag mAb(1:5 000F% B¢, 4 CHF &
8 K —Pt, HRPERIC 1L 2250/ fllgG(1:5 0007
FE, B2 h) A L, AR BRI AT, 45 4160 kDa
LA WE LW ST A, RS & a7
PIFPIL R G RIS, W R .
2.3 HARFHIRS & B % 5 HER2PE 20 Mtk
SKBR3 5HER2[A 4 BatxkMCF 734 t

KU+ A% K I R 4 (1) Anti-HER2-ScFv-GFP

E1 ZARENEDHER
AR U ARIE RS H ARG 3R R FUSRETE TAR Be oK
URT TUZAGE R G H BRI 5 8T R ENIE 2 B & 24
Fig.1 The result of Western blot analysis
A: the aim fusion protein Anti-HER2-ScFv-GFP from prokaryotic ex-
pression system; B: the aim fusion protein Anti-HER2-ScFv-GFP from

eukaryotic expression system.

FilA 2R FTRE L /> ) 5 SKBR3. MCF7iR4A )5, HIPBS
R U E2A R E2B T 7R, I GEFPARE & A B i
T 0 FTHER2BH P 1) 3L i 41 fiuSKBR3VE & J5, H
PBS Jx & Ut i tn E2CHT 7~ &5 Rk T Hiz R iE
RN G5O L I HTHER2 S BE LA T LR I 5
HER2BH 1 3L 11 i 40 i 2 1H0 465 4, mil o B R S o
I, A AT A A A NI, Al GG 2R 1%, W LA
1: 407 7 11 201 Jfd 3% 1T 4 €54, 16 0 A 5 W, 40 i A2 4k
ANEH S, T R IR B 1% B 1 S HER2 PP FIMCF7
ANfESE fr, GFPA G AN fig S HER2 FH 4 (¥ 3L 41
MBI 25 2, T HERHER H 1 22 TH 1 43 68 58 ) &
GFP [ & 4545 /EHER2 BH 1 41 fg 3 11 1) v
24 [R#ZAZHIRLE & B % SHER2PA 20tk
SKBR3 5HER2[R 440 Atk MCF 737 Lt

KV T % K IA & 45 (1) Anti-HER2-ScFv-GFP
fil A RE B4 W 5 SKBR3. MCETIR G R, RE
Vel gt Fan E3ARE3BAT/R, FHGFPRUE 5 B
I ZHER2 FH P (1) LIRS 4 e SKBR3JE & i, KA
Vel g W E3CH /R 25 Bk T IR A% R IA R4
(1485 5 4 (.58 S (W PTHER2 HUBE 5144 1] 73 A /EHER2
IFL 1 P S o 4 g SKIBR3ZZ 11T, H 40 Jf 5 A% A8 A A
52, 1T S HER2I 1% FIMCFTANGE LS 75, GFPA G

E2 EBRFS/FIEIMMSERSIAREARESER

Ar R T R ARIE R GE Al 8 1 L HER2BH PR 1) FL AR 41l SKBR3
JEMCF745 43¢ C: GFPAxiE bt L HER2 1 ) FLARTE 41 s SKBR3 45 15 &

g5 ErEE A B R T EURIE RGN R 1 S HER2I I K SR 41
R

Fig.2 The binding result on the surface between the breast cancer cells and the fusion protein from eukaryotic expression system
A: the fusion protein from eukaryotic expression system bind the surface of HER2 positive breast cancer cell SKBR3; B: the fusion protein from eu-
karyotic expression system bind the surface of HER2 negative breast cancer cell MCF7; C: the standard protein GFP bind the surface of HER2 positive
breast cancer cell SKBR3.
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B3 EREAGRIEIMNMESERSAREMARESER

A YR T IR FR G R a1 S HER2 B FLARE 41 flu SKBR3
JEMCF745 5 85248 C: GEPARHUE i 5 HER2H L A FLARE 40 i SKBR3 & 15 45

S id B R SIS RS R S HER2 I 18 0 FLBRE 40

R

Fig.3 The binding result on the surface between the breast cancer cells and the fusion protein from prokaryotic expression system

A: the fusion protein from prokaryotic expression system bind the surface of HER2 positive breast cancer cell SKBR3; B: the fusion protein from

prokaryotic expression system bind the surface of HER2 negative breast cancer cell MCF7; C: the standard protein GFP bind the surface of HER2 posi-

tive breast cancer cell SKBR3.

B4 FHARRIZARKGHMSEEASHRESKBRIL
BERER
A RPET IR IE R GRS S 5 SKBR3ZE & 451, B: okl T 2L
WA IB RGNl A B S5 SKBR3ZE A 45 L
Fig.4 The comparison of the binding function on the sur-
face of SKBR3 between the fusion protein from eukaryotic
expression system and the fusion protein from prokaryotic
expression system
A: the binding result of the fusion protein from prokaryotic expression
system on the surface of SKBR3; B: the binding result of the fusion pro-

tein from prokaryotic expression system on the surface of SKBR3.

ANBE S HER2BH V(1 FU AR 40 R 1T 45 15, MATuFIRER
HER2 FH 2K 1 1) 2% (4.5 't 7 GFP [ & 45 £ fEHER2
1 240 L 2 1
25 ERAGHBSERSREARHMESER
M SR L

K 23 RIS A R RIE RGN kG B
Rk BIAH IR B JS i 150 1:20, 140k 5
HER2 [ 7 7L 139 4 i SKBR3VR 75 J e 52 i 45 2

E5 REEBERI3DINLEM
Ar SHOIEE T BN KK T 49; B: Anti-HER2-ScFv /B i) fi
SR S o
Fig.5 The predicted 3D structure of the fusion protein
A: the predicted peptide fragment of green fluorescent protein; B: the
predicted peptide fragment of Anti-HER2-ScFv containing VL and VH.



i

i VS Anti-HER2-ScFv-GFPA 8 1158 1) 45 5 A4 1 LI 20 it 2 11 52 A4 IR E 5T 489

WE4ARTE4BIT . P ANAS [A) R0k R 45 3145 1 45
e 4k LG I THER 2 HUBEHT 4434 /] Ly HER 2 BH PE 11
TS 40 U SK BRI 11 45 &, (F& KU T SUAX I 1
FEPUA I E 45 A SKBR3 [\ iy, SR (058 6 B,
A TR AT I 2 .
2.6 EHFERNAIMHER2EFEHIK = 4 4EH
51hgers T

R 5 5 R g s 1 v v S B R B T
A HER2 BH 1 1 31 15 92 40 i SKBR3 1) 45 4 1 D, &1
X FLA% RIS H/ApFAST Bac to Bac HT Af2#R% 5 ¥
P2 S i, M ESyPred3D# At 1 PyMOL T Il >k
T BRI RGN #5752 (9 b HTHER2 L BT
D kA, GFP 2 IR Fr B ARG e He i B A FH o 4
TE W EE LA I Cuin (15 A), PTHER2 HLAEHTAA 1 VH,
VLIKBL R A IE#i I = 2 45 1 (KI5B), Refig s itk 5

HER2BH M (1) FL e 40 Mo 1 2 A 4 1, SLIBAR 4
ER W E SR
3 it

BT AL SR 2 ) BEPEAIG . B R, X
TR (V6 TT AR G 40 M 15258 2 W) 1 7 31 s I 2 )
) PR BT IR 25 ) 0 — PP AT, Sk, HER2BH M
(10 7L M 0L 1) A 2 2 ) AR YR T I LB
T 3o &5 LR 40 i 2 T HER?2, B Ky 4 Bz A4 KB 1
XTHER2SZ AR RIS, I T A0 2 11 T 2 PR A
o 2% 5 B5CFL g e 4 R 2 T TRTHER 252 A4 TG V25 19
BRI 45 1 B A

H #17, ) FHHER2TE 41 i i 22 38 (55 55, BAPT
HER2 FLEEPLIAR AN T 17 REE, BN o 1 2 e %
Hbv Azt STHER2BH 1 i 40 J (1 i 0Bk Bl % . it
TF ¢ S0 2 ) B HTHER2 Fue o4l v LL3f ATHER?2
5518, AR e R — A ER . 28
Bk 250304 T 40 HTHER? ScFv/tBidgl 4 Jik PR v [ N 2L
B FRIAHAApCMV 1, 4 9L B9 SGCT90141 iy, F M
2L B SGCT01 40 M 2 P8 T2 /E o Jd i )
P2 I G P G R AU SR G (L 4l B it 5, e I 40
(1) 38 5 Ak B S A, &5 SR X Rl i 1 nT BARE )
454 B HESGCT0 L 4 MU -5 T AN P T2 Jia%F e
TR R R R T, S PR T
PUHER2 FUBEHT AR LA K PEAOT) 5 JI5 5 Ky 1, i /E C i
SOEET — R B A A R PE [ caspase-377 1. 4R
X B b = A 1 Rl A B 1 REARE e M THUIIHER2

H P ibJea 400 M, S A N I8 4 i e 32 275 A0 Y
b4, DIHTHER2 BB BT ARNE 5 1) RS HE ) 45 &
FIHER2 BH 4 Jit 987 41 iy 32 T HER 252 A4 4 e 1k AR At
T2 IR 40 ) B S AT AR 22 U510, SR LRI
— AR G5 AL AIE T, 38R TR e 5 5 A (M
SRELYL IS R A MBS, 1 Rl 35 DR L 8 40 B P9 19
FEAR N IR FH U 2 40 B ASGEEA T A 43 A

I Ah, XTHER2HE PR 3 2R A 11 43 112 W i IR
A G HAVEHC) 986 R A 24 AT i (fluo-
rescence in situ hybridization, FISH)%%. Tse%5' A Jy
T AR N B )iz, AR )z, R i 8
TR E 2, R YIPER i 5 . FISHRE HL#%
FE A b P T HER 2/neudt IR 2 5 A7 AE Y 1, (HERAE
O, TR T AR R AU [, PRSI
TRk AR g MR LI R, fFfE— NN E R
NI 5 10 45 S 1R B

AHFFER FHAS [ 2R IE8 R G R I8 R i 4t
e ICMBTHER2 FLEE Ak, SLRER] A T HTHER2 ScFv
FEHTHER2YA I i (188 1) Dy R, ORI 2R (2 98 ) B
EI R AR, B A A TEAR DGR . s
AT BT DL, KPR R IL RGRAT 1)
fill &5 8% I HTHER2 ScFv-GFP S5 HER2BH 14 fif 98 4 Jifd
SKBR3¥JREIE 7 It 5 Fr, 4 1) 2k B S, LA ) D) R (1)
) A g AR R € 0 Dl B R AR A B R AT S B,
45 SIS U I R P A T I S SO YL vk, FEBR
TN R R e g R I 22 S, IR 23 712 W ff 3
ST RE R EEN NS, MRS A a5
(W HTHER2 FUE A4 B HER2 B 1 I g 4t i 285 55 5 4
M A% /)N A 5 IR S e W) L AT EE R RN T AR X[
BT AT iR 4 B 1 19 5 B A — 52 IR
AR PR TR 1k, B 5 o A 1 Ok A 0 B4 Al
AR ISk R RER . b, S
X} 40 B 52 A0 I G AT R R 4R 2 AR, HLtk gl Rl
AT T ) 58 BB SR . A HTIA R, Rl
FIRPR AR v BETHER2 ScFv b 4f (498 B I 7
Rl Y 1 g 4 F Isp, HTHER2 ScFv 3 PR 3k 52
Fm LN, K, fEHTHER2 ScFv v B fil & oA
HAT RN ) “ sk ” 2P 4 $THER2 ScFv-
GFP ) [ 11 5 412 15 A1 PRI 90 8 0 800N A B 1) 2B 40
BIT TR B A E M NE. 2, FARK
JEAR A AH 7] 1Y HTHER2 ScFv-GFP 5 HER2 P 4 Jif
Jo 41 ISKBR3 &5 & 45 b5, WISRIN HH SUA% R 1A 1)
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ST

AL GRCR S S T RZR A M E A, 4R
B . MWEZRIEIAPFAST Bac to Bac HT AR
Jii ¥ 3 ik B AApBAD His B [ £ )31k 4584 Fr 41 i
I3 M, PP R B A AR UG R 1 T a6
A RIHE S IR A, A L e A I 3 A
SRR S, WO T PR R IE RG YA iR
1k, WA BERALEM . M Western blot7) #7 45 R >k
WM RIS RE RS B E R, H5E
A [R) & G R AT B 2, DN ) v S R A
7], 734k &, pBAD His BAZHEA LS & 47 5(RBS)f5
(55— R 2 S 1 5 H RS R R 4
T7 ATG (8] (R B4 H 24 22 80 23 tH 404N 2 kR 7
fi, H & HATG. 6xHis. Xpress epitope. Enteroki-
nase sitef4 i, MpFAST Bac to Bac HT AR HHAALZS &
PRSI — AN BRI 2 ATG Y H Rl & 5
(RIS AR 2 2 TR] R L 25 H 22 P36 3024
iz, R HATG. 6xHis. TEV sitefd, & SR
[F] 238 R e 3RAS I Rl 5 A HTHER2 ScFv-GFP—4¢
Sk EESR. WAL, TR RIE RGN B G
PR Rl B 11T R A 1) e G 5 A A — s, )
{F 2 BRI A AR R, A% R RIS E O S
A RGRIE I A AL M R A b — ) 2
al, BAE S SN A Bl sy 7 a5 S S . Y
T AN R A Yt 4 Rl 15 £ 11 2 17 BT A v R 5 A 1 22 S
T B A BORAN A, Y UE S50 AT I e A
it — B RS h AR IA R A0
Zx (5 I PTHER 2 FURE BT A48 B ) 4 77 181 149 B H
W B & T R Rk R Gk Pk

AT G B LI AL B S AN ] LIy LR P AR 2
FL 9 40 3R ITHER2 52 AR B0 G 70 58 6 i A R i
T RERE ARG W] Mo AE 5> T BAS W 7 1T, e B
W 8485 25 €6, 9 6 1 HTHER2 FREE P42 1 i J88 41 i
ST 20 A1 AT A THER2BH 2 7K o 78 I ysg 8 1)
BT T, R ANZR R UR S ok i)
FHES G, BT S5 A i 40 08 12 55 B B A4k B2 A
IR AR, AR “ Bk ” P BRIk . 2
R, B ) 2y - 2R AL TR IR
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The Study of the Targeting Selectivity and Binding the Surface of Breast
Cancer Cells with the Fusion Protein Anti-HER2-ScFv-GFP
in vitro Experiments

Guo-Hui Gao', Qi-Di Huang?, Jin-Dan Wang', Ji-FengYang', Bing-Bing Bao', Xiao-Qu Hu**
('School of Life Sciences Wenzhou Medical College, Zhejiang Provincial Key Laboratory of Medical Genetics, Wenzhou 3250335,
China;, *Department of Surgical Oncology, the First Affiliated Hospital of Wenzhou Medical College, Wenzhou 325035, China)

Abstract The goal of this study was to test the targeting binding efficiency of the fusion protein Anti-
HER2-ScFv-GFP on the surface of breast cancer cells. We constructed the eukaryotic expression system pFAST
Bac to Bac HT A/Anti-HER2-ScFv-GFP/Tn-5B1-4 and the prokaryotic system pBAD His B/Anti-HER2-ScFv-
GFP/TOP10. And then the fusion protein Anti-HER2-ScFv-GFP was separated to get the purification with Ni*'-
NTA argrose from the eukaryotic expression system pFAST Bac to Bac HT A/Tn-5B1-4 and the prokaryotic expres-
sion system pBAD His B/TOP10. Then we incubated SKBR3 (HER2" cell) and MCF7(HER2" cell) containing the
purification of the fusion proteins in 24 h, eluted these cells with 1xPBS three times, examined the targeting bind-
ing efficiency of the fusion protein Anti-HER2-ScFv-GFP on the surface of breast cancer cells with laser confocal
microscopy system. Consequently, apparent green fluorescence was detected in SKBR3 cells. Fusion proteins from
eukaryotic expression system showed a higher binding efficiency than those from prokaryotic expression system.
Incubation with high concentration fusion proteins induced shrinking in SKBR3 cell. In contrast, fusion proteins
were readily eluted from the HER2 negative cell MCF7, without obvious fluorescence detected. The standard GFP
was readily eluted from the HER2 positive cell SKBR3, too. Fusion protein (Anti-HER2-ScFv-GFP) from these
two systems can all bind to the surface of SKBR3 cell, but proteins from eukaryotic system showed a higher bind-
ing capacity than those from prokaryotic system. This suggested that GFP can report the developing of the breast
cancer cells SKBR3 with anti HER2 ScFv and engineer antibodies selected to co-target critical functional pairs of
HER?2 on the surface of SKBR3 in vitro.
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