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W OE HERE AN MCF-7 SRR RGN (R R, M ch I B MCF-7 il RiE g btk . A MCF-7 # i
8 BALB/C /MR VB RIS RNA A RT-PCR ARV WA BRARR (VORRE(V)ITEEXER, £ T&
PCR(SOE-PCR), ZE k50 vV, 1V, BE R A HU IR (scFv) B 2 3 M S B3Rtk pCANTABSE i L E X
B rE TG, S S kARG AEw SRS . NPT SR # RS MCF-7 1 r i
Bahk BRERRAZT KA TR EEELKETFE ToPI0 #ITAIHHERIE. BOMABRTESS 1.2
% 10F B MCF-7 FLUR B A SR M EMED T 5 MCF-7 IR R 5 &0 scFv, Westem blot ¥k

B, ERBFFE TOPIO FXAT BHNETTHERE.

KW MCF-7, PEEPK(scFv), WEEAGUERE, Wik, &L

hESXE (785 XWIRIE A

IRBECHEELNOEEMEZ - HEHE
REHEMEE, EREFEREIERNAREL
RTE.E.HEHKX, REEARLBEMARRX,
BRMEREHSHFMRERE, AREHKENT
FRE IRBENERELEZE LABE X—H
RAEAKFERBTRANRL, HRL BRERKEH A
BEEREAELBEARERLERKFHRHBER
ARBHRITHEIEFRNAREFARRY, BUET
FARUBBEALER. EFRBFTREM LWL
57 BT RERITT VPEPHRITESTBTT
B ABRE—- T RIFNRITHR. 24K, A1—
HBEHRRNAREFHTERETARE,EE3
19984F, £ EH FDA B M RBEHERZ L ™Y
HER2 3% {& i A Hi 4L B 5L B HLK Herceptin'’ Al T 4L
BEAEERIT AMNARERR T RERTIR
Lol

20 tit 48 90 SE R RS B T PR BT (K FE B AR
BEAMBEERB T —RRESRHFED, &
TRF AR EHE MCF-7 R/ EMER S
RNA MM BB T HA MCF-7 A RB A M MR
PR AR FE , LA M o O 2 4% B BN MCF-7
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FLIR N seFv, A TR M R8T

1 HHRE5F%

1.1 ##

1.1.1 R0 AR M BALB/C/IRAES
E¥f¥RIERzMm LR,

1.1.2  WEEOR Bk BOskonl - A 2L I8 A 41 BRMCF-7
ok R TF; M BB £ {k pCANTABSE i B 1 58 &
M13KO7 . KBHH E. coli TG HEHRREHTEN
RAPZRAWRR  HEE LM, Trzol X7 K
GIBCO BRL % & 7= 5 ; M-MLV ¥ ¥ 3 B§. Oligo
(dT) s .DNA Purification System JJ Promega 2 8] 7 & ;
LA Taqg DNA B4R . T4 DNA M .S L N I R
WM A KEEED A A ™ §H; QlAquick PCR
Purification Kit 3 QIAGEN 22 %] P f o

1.1.3 PCRE|% ¥R v, M1V, K3 WS B XM
Aif[S]®it, HEB HBE, FHRMA A L.
Not IGYM K. At a=REE4Y
AvE . EHE5'W51Y VH BACK:

5'-GTC CTC GCA ACT GC G GCC CAG CCG GCC ATG
S 1
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B’ Z # 0%

GCC CAG GTS MAR CTG CAG SAG TCW GG-3'

HEE 3 m51Y v, FOR:

5'-TGA GGA GAC GGT GAC CGT GGT GCC TTG GCC
cC-3’

B6E 5' M54 vV, BACK:

5'-GAC ATC GAG CTC ACT CAG TCT CCA-3'

B4E 3519 Vi FOR:

5'-GAG TCA TTC TGC GGC CGC CCG TTT BAK YTC
Not 1

CAR CTT KGT SCC-3’

HP M=A,C; R=A,G; $=G,C; W=A,T; B=T,
C,G;K=T,G; Y=C,T,

1.2 K

1.2.1 P EERIEMMEE RNA HIZEC:H 6 &
BEIME#E BAIB/C /N, B REEES 5 x 10° 4
MCF-7 MR FT R, 8 2 FmE 4% 1 K, B4
SRS 3 KRN, A ELISA FERm P&
o B BT A /MRS, L Trizol i 7 482 HL
8 & RNA,

1.2.2 vV, v, EENYTH: DA RNA IR,
Oligo(dT) s 7314 , 4 M-MLV %% R E§1EFH F K5
SRERL cDNA 3 — . Ll cDNA % — AR,
V, BACK/V, FOR 1 V, BACK/V, FOR 45| ¥1 45+ 519"
BEAMEHANSHETEXERN. PCR £#H 957
FEAE# 5 min 5,94C 1 min, 55°C 2min,72°C 2 min,
AT 30 PMEF, 72T 10 mine ¥ PCR =Yt
71 1.5% ISR IBE 5 3K , | DNA Purification System
(Promega) 4l {t, I B 49 1 Bt o

1.2.3 VvV, 1 v, BREMBER PCR ¥ 3§ . Ak =i
v, fv, ﬁ&ﬁﬁﬂ((ﬂﬁ&r)]m B linker DL &5 BE
REERE CEBEMEH V, linker-v, BEHLIE
B/ scFv, 37 F V, BACK #i V, FOR X518 fT &K
PCR ¥ 38 scFv. PCR P14 1.5% %06 W8 BE B 8. 3K
mIH & H B .

1.2.4 KBHEMEEL .2 HCER[7]/[8]H &
MEEES E.cdi TGL,ET 0% HMWT, %R
HT -70C, f E. coli Pulser B ZE Tl ( Bio-RAD } X
FRHTERE, KA BRE 2.3V, HE 25uF, LR
20002

1.2.5 M@ EEAWE: R SA 1 Not T 8§
scFv 2 H i B, 5% [FH M 8§ U1 /) pCANTABSE $ /%
FETADNA S EMERATHGTERE. EE~YUE
QlAquick PCR Purification Kit 2lift /g B HF LT E

E.coli TG1, B =Hr BIIMAE37TCHAMN 2 ul
2 x YTG(20% Glucose) 3R+ ,37°CHiF 1 h, R4
R4 FE AL P 20 B RRJS B SOBAG TR, tH B
HEMEESR. HAPBE MR T SOBAG HIRIR,
30CHEHF 24 h, H2xYTIRFRHENERE, B
— A3 ETF 10 mL 2 x YTAG(100 pg/mL Ampicillin,
20% Glucose) 5B MBEHME 0Du, 14 0.3,
37°C. 250 v/min FIEFE 1 b, EXBAEKBAE, M
A5 x 10" pfu B9 M13KO7 %5 B e B8 4 FT i A e,
BERBIEH 1 h, L, HIEEKT 2 x YTAK(50
pg/mL Kanamycin20% Glucose) 5 3f % o1 i % % 3,
WHBLLEE R, A 1S R PEG /NaCl 38
PIFERE R, 2K 1 h DL E, B0, 1 mL PBS EE
LTE, B MW B IK schv HUIKFE 4 CREFE R AL,

BL10 pL 28 BEW B A M55 K scFv EEMA B
100 L. 0D A 1.0 B TC1 B ,37CLEHE 20 min 5
8 LBAG 4 37T CHEER  KEHHABENE
i (cfu)o
1.2.6 BEEREERAREERZEHSEI M
SOBAG ¥t EREHLPEHL 10 B %, ) v, BACK
MV, FOR 5| 8#17 PCR U 3%, A 1.5 IS ER
kR I AN Y R M ENRENRAR,

FEOLBRECL R i) © T I I_BURR B A
BN 1 B§U1, R W sg 3k 2 Brme L0 M ik
1.2.7 FEE R scFv DK PR T 3% IR B IH AL K
MCF-7 #4iffd 1 x 10" 1, PBS 3k ik /e, A& 2% IR
¥ A9 PBS XK 1 h, BLLTLEEA MG , A 1 ml scFv I
BEFEERRE SN, EEREE 1L BLOEL
W ABRE PBS RABRMRFE 1 RBEIK, B2
BHSK.EIRLUGH 8 ). A 500 oL BERR B

* (0.1 mol/L H & BR/HCl,pH=12.2),%K¥ 5 min 5B

LTTTESRIN, s BP N A 30 pL Tris(2 mol/L) 1, 40
AL HBHEFHER E. coli TGl B 2 mL,37CEE 20
min FEFTRRLY I 10 oL WIE ofu, HA MK 4k 22 15 3
FLhBEBI125MFEMHEREREERIEE,
EE EARERIET F 0L, LTS Bk,

1.2.8 i ELISA %5 scFv R AREEH
SEAR b B PLOE A G 75, A B su RE MR B 4K scv, LA
MCF-7 %} & $E 45 /F ELISA B8 scFv BS54 15
%5 9 B A B LA HpG2 . Hela 40 A 4E ELISA ¥,
LI schv WA RE. HEKZAENAR
FO.25% M _BEET 9% fLIFFE P 2% KR
TR PBS 37 CHA L h B REWEK scv 5§
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LHEBRET 2% BB KK PBS RS, EHEF 15
min, A5 96 FLAEH, §FL 200 pL,37CHE 2 h,
0.05% Tween20-PBS ¥t ¥ 6 i, il A HRP-M13 #.3g
RHiik,37CHE 1 h,0.05% Tween20-PBS ¥ 3 6
G,MA TMB RS R 6, ME A8
129 schv BEENRERR AN ES: H
ELISA K ¥ D9 P # f) W8 B K scFv B E. coli
TOP10, fitR 4 1< J , DR AR B ST RE 4R F Bl 2 x YTAG 5%
FEF BHRENHEKY.BL. ERERET 2x
YT RS, A IPTG E | mmol/L ¥ F %35 4h,
)5 Fl SDS-PAGE B Western blot( LA HRP-anti E-tag
Hiiki W) % E scFv,
2 #XR
2.1 Vy f1V, BEART IR scFv BEHBHE
BALB/C /MBI # 3 th BB WM/ F 1:100
EABIKTF 1:24800, KBTI R gC Xk, H
Trizol 12,77 $2 B4 /) BUIR BE B RNA £ 1% B BE W 8
Bee 3k o] WL 18S 1 28S B R MT R (ERTIE),
EHEBRK RNA B, LLE RNA FER, R
HFA M cDNA BB — K&, ARSI DA 0T
B K2 340bp B9 V, R 320bp B9 V. EE A B (B
1),8 Vv, 81V, %HE5%H5(Gly,Ser),'” #) linker
AREREGRE D ES T M B R BULE B scFv
HAF WK PCRY M, 1.5 MR BRIKER
FU PN scFv YA/ 750bp 224 (A 2),
53X E AT

Hi1 v, MV, KEHEK PCRY
Fig.1 PCR amplification of V,, and V_ genes
M:DNA marker;1:Vy genes;2: V| genes

22 BERAKEEREENHRRRER

s EBARBZ SAl H Nee ] BT, 52
[l AU G U1 /) pCANTABSE k&, ER™YH
G LR EE E. coli TG, BB SOBAG
FHR.2HERHEA 1.2x10° M EFHEE%, M
PLYEER 10 18 ¥% , A V. BACK f1 V, FOR 3| ¥

fTPCRY 1,23 &H 750bp WK scFv HEA KR B
(FE3), Bk, TWEBXENEBRESN 1.2x10%
BEVLPE B CCE M BT 1T BeN ] BY) , 5 REM
ZHENBEUIEE(E4), RUXENSEERE
¥ . WHKE M13KOT 4 Bl o 5 {& 8 & 4, PEG /NaCl
ULIE R 485 18 PIME 4K scFv HiiRE, M E B A i 7%
X 3.64 x 10° cfu/mL,

M 1 2 3

bp

2 sofv ZEEMKE
Fig.2 Assembly of scFv
M:DNA marker;1,2,3:PCR products of scFv

B3 WARFEKAEE PCREE
Fig.3 PCR analysis of recombinant clones
M:DNA marker; 1 ~ 10:randomly selected clones

4 BRREN BaNI WUIEHK
Fig.4 BstN ] fingerprinting of individual clones
M:DNA marker;1 ~ 6:individual clones

2.3 MUK R OK FE Y 0 R

DA FLAR A 40 B MCF-7 35 40 1 o 371 55 % mit
K scPv GLEKBEHATT T S R M R T IE"HE
Bk, RENE 1 RIE S RO RKRERS
AN, B3 W EAD 8 W, EREka iRy
BART - THmuEE . FsRER 1REMTH
BEERLD, HRHNFREN v BRI THAREER.
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7 % # 208

£1 WNERIKENER
Table 1 Selective enrichment of phage antibodies
against MCF-7 cells from the library

Rounds of Phages input Phages output Yield
panning (cfu) (cfu) 1%
1 3.64 % 10" 9.95x 10 2.73x10°¢
2 2x 10% 3.5% 107 1.75x 1075
3 1x 107 1.75 x 107 1.75x10°%
4 3.8x 107 5.32x 107 1.4x10°%
5 5% 10" 1.03 x 10° 2.06x 107"

2.4 W scFy NI RITERE

ME AP S RMEFXE S, 25 BEVLHE
B 20 4~ H0 10 R, B B IR B K scFv, LIFLARE
41 By MCF-7 X8 ARFHTT ELISA 3, 5 4 P ¥
B9 20 HEBE K scFv, KA 4 5 MCF-7 Al8HF B
R B T SE 5 R0k 5 A9 SCEE P HCIRK 10 IR
& scFv £ 5 MCF-7 IR M PN I K F 6
(WL P/N{E >3 5M#)  XRVASELESRAMERS,
XHEH Y5 MCF-7 S &M Bk scPv B9PRMER
H 20% E A D) 100% ., FEH T RAEBE K scFv i
¥R, RITXAA HepG2 FFBE4H M . A Hels B &
540 D B4R AT ELISA W SR B R 10 T
1K scFv 55 Hela 40 it 55 B9 P/N {E3/0F 3(H 5);
Bl SRS HepG2 4B B i) P/N (M K T 3
S, T scFv 5 HepG2 AR B B9 PIN H L
B F 3, 3 i B X 4 o 4K scFv BE 1% B 1 iR
MCF-7 41,

EAMCF-7
&IHepG2
DClHela

5 ELISA K MW E & scFv 5 MCF-7.HepG2
Hela ARG G &
Fig.5 Binding affinity of the selected phage scFv against
MCF-7,Hela and HepG2 cells by ELISA

2.5 scFvRIREBREE

5 FH RO M B K scFv SR E. coli TOP10, &
IPTG S5, L 2B &k SDS-PAGE £ & , £ L &
B R25O e )5, EMN S0 F R 32kD AEHBRT —

HKFEEH (B 6), % pll signal-scFv-E tag A E
B, %% 1 E & A HRP-anti E-tag 1 & {F Westem
blot 4 ¥7 & BLFE 4 Xf 4> F B 32kD &b H — & 5 Wi o
BEEE(HE6),NBES anti E g AR RHESES
B pll signal-scFv-E tag,EXﬁﬁﬁﬁﬁmo HH
scFv £ E . coli TOP10 LB T B[ HERIL,

SDS-PAGE

‘Western blot
2 3 4

1

(1

Soluble scFv
32kD

|

- &

6 scFv i K SDS-PAGE 1 Westem blot 7 #f
Fig.6 SDS-PAGE and Western blot analysis of scFv expression
M:low molecular weight markers(14.4 ~ 97.4kD); 1: uninduduced E.
coli TOP10;2:induced E. coli TOP1O by IPTG;3,4: expressed scFv in
E . coli TOPI0

3 W ®

BT (s BN RRS GBI/ EH
By AR TED R ERIAFEN
HE ARFEHE .5 TERILBHENBGEHK
A, Bilk,scFy EFHXESTHENSIHIBT. B
BAR BB R 0 R E AR IR T 20 718 O
b, BN ARLE I TEE, ATHREN
B e B A AT ER AR F R AR R
#HOk, LA TR S REIT.

FIXWETHAILES AR MCF-7 KIEH
R hiikpE, AT ERIIMRARIIDOE
A, UBRT Y B AR EER, P>
TR, RETERSIHHERITESHT Olandi
WIS HsI Y, EHSIYESRETEXE FRI
E:, THSIWS5RERNEXE FR4 H b, F5b,
vV, FHSI 6 3% v, E#SI MM S'RE 2 B
Linker FHIM PR T, AT« H S5/ PRITKERE
95%LL b EHt, MV, B RERT « #8519,
FIRE 931 4,8 3 RT-PCR A\ MCF-7 40l % %
NMEHBRES RMFREE THRENRENER
AEXER WEBTESN 1.2x10° WHAE., B
e PRERNESRA, AP BIR R AR
koK, Bl FRIWRHRE—TREX
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B, ERESHYR ST T ERMBEK, BinfkE
ke  THEEN D RBRNO LR, B RO
B b BARSUA R B W, R R R BE, BT,
RIMABERNTHREREFNIEE, RIOTAE

BFEEERN1.2x10°, AIAZAEE . 23258

WEEBINTS MCF7 RS SR BB&AER
gHik,

scFv By F2 35 R Al W% & B %] & pCANTABSE
(Pharmacia) , X $% 518 Fl Lac /8 30 T, scFv #& A pll
EGESKAANE pMIBEARBXZME,TE oFv fa
EHEHE 1 T E-tag FAMBRHL LT F(TAG), &
PR H BRI TP, RELLTFHE 20%
AN, KEBARREEM v 5[ EOMEE
3%, e S BI g B (R T AT scFv B R TREP K
M. i 7E dE 3R B AN &I A0 B Bk (0 TOPI10 X
HB2151) , Bk EE A B iE 4 |k T E-tag, scFv-E-tag
EES KIS TR RRER, A ATHEESN
wFv-E-tag A ES, TUHH Eng ik kEEN
cFv IR EWHR. RITEHERREL E. coli
TOP10, % 5 22 A R P # /E SDS-PAGE 1 Westem blot
SEFRYN ,scFv 7 E.coli TOPI0 BB TEHRAL.

HFARZENEHEE  GHAENERLD,
SRR A I A AR R, R
NEgEEXAESWAERTITRE, BREDNHEE
PR, EF scFv i By B e e B4R, 3X 7) B
EOTEHENAREZEERENH TR NRFERER
BRI A R M. S5Ok R TR 40 IR B Wk AT 0
EUOM R, R RS R RO e 3R A B, R
ROHERERFENRERER ZLMRERS
FLERBR XM Ak, &% s BiEa, #i
T 104 MPEEE S TIRE, LA 3 F ¥  40 ME fE ELISA &
W EPbOMTES MCF-7 ISR HES. BN
AT EERFFISTRERREIRI R,
BL, % 5 4 BEL 4% 5 4k DU o SR P 3 40 M Rk R A AT IR i
] G b A B 4 sk AT O R R R AT

ACRIHER T 4 MCF-7 206 % 40 I A R B8
kR, AHZAGESY s BHHERE
TSR 5] MCF-7 40 B e v 8 1 R S 4 ,  BAT)
FT-#HBABLRIKERRTERNER,. N
FRMBSRERTHHEET MM,
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Construction of Phage Display Antibody Library to MCF-7 Cells and Screening of
Single-chain Antibodies Against Breast Cancer Cells

ZHAO Yan''?  WANG Qing-Ming'®  FU Xue-Qi’ CHEN Ji-Zhong' FAN Guo-Cai' CHEN Hui-Peng’
' ( Institute of Radiation Medicine , Academy of Military Medical Sciences , Bejing 100850, China )
2 ( College of Life sciences, Jilin University, Changehun , 130023 Chinz)
*( Institute of Bistechnology , Academy of Military Medical Sciences , Beijing 100071, China)

Abstract The aim of this study is to construct a phage display single-chain variable fragment (scFv) library against breast
cancer cells and screen the specific antibodies against MCF-7 cells from the library. The BALB/C mice were immunized with
MCF-7 cells. Total RNA of spleens was isolated. The heavy-chain( Vy) and light-chain rariable region genes( V) of the
antibodies were amplified by RT-PCR and joined into a single chain by overlapping PCR with u linker DNA encoding the peptide
{ Gly, Ser); . The assembled scFv fragments were cloned into the phagemids{ pCANTABSFE.)and the recombinant phagemids were
used to transform competent E. coli TG1. The transformed TGl cells were infected by helper phage MI3K0O7 and the
recombinant phagemids were rescued. The scFv fusien proteins were displayed on the surfuces of the recombinant phages. A
phage display antibody library of repertoire of 1.2 x 10° clones was constructed. The specific antibodies against MCF-7 cells were
enriched by 75 times after five rounds of affinity selection. Ten recombinant phages clones that exhibited specific binding to
MCF-7 cells were identified. The specificity of those phage clones was analyzed by reactivity against HepG2 cells and Hela cells
by ELISA. One of the selected phage clones against MCF-7cells was used to infect E. coli TOP1( to produce the soluble scFv
antibodies after induction with IPTG. The strategy of construction and screening of antibody library directed against the whole
tumor cells described in this report should be generally applicable to generate tumor cell-specific antibodies.

Key words MCF-7, seFv, phage display antibody library, screen, expression
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