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HE Al RT-PCR #AMA A431 @i+ 514 £ & 4 K B F %4k (epidermal growth factor
receptor, EGFR) A& B N 3% 57|, 2N A 5T B, FRINF I TR S EAEMILER 24T
JUM DNA R BAGAN TT K EARFIABAR, R T T4 TT LB R BIEE 5 A T Rz
> A BEEFPIE(dot blotyFe MTT & 4 Al B4 i Stk fe tm e i THE @R . R E T,
VAR T AR R A AR89 I8 G T VA E SR S 8RR Ao b L e 5 R L

X527
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® B KK F %Z &k (epidermal growth factor
receptor, EGFR) i A7 I 2 2 S B 0% 11 1) 5 A 52 AAcoh
S, W R T NI A B A M R T A e,
BRI b A DGPR3 R AU () S A S
WAL, EGFR B AR M)t &8, b
A I AL IR RS DL N IR B RS E )
AR, LLEGFR A HUR 67 $E A R 70 S EUAS —
SEMIRERE . U JLAESK, NI ST EGFR (1 8 58 B Bt
AT HUMIR IS T 1S BRI A S, IR T ImIR SE
B U-s1, IX A HUMR S HT R R BE ST R T .
W TR AAC AR by 4804 1) o A0 Wk o A% Y L EUAS  ad
Jetem A TR B U553 4415 21 EGFR JBAMX
AT B AR B A [] g5 A AP i 2K, IR 3
DNA JBddfi N2 T7 WAL, L& & E
AR T E AT R e, MM 7 HEA T7 K
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1.1 ##

1.1.1 Ji#A@tk  T7Select® System Kit f1F5W
1A T7Select 10-3b ({44 1) H T7Select 415-1b (5
1) Vector Arms Fix#ik, HT4hEH R K
FBIMRIE . 16 EE 454 BLT5403 (&%
EPUE) A BL21 (LHitk). T7Select Control Insert.

RIZEAR K 75208 VR AR B UM ET; Pifk: MM EPE T ke

T7Packaging Extracts. T7SelectPackage Control
DNA. T7SelectUP/DOWN Primer, 4 Novagen
A, pMD18-T sipE#if&, W H TaKaRa 7],
1.1.2 KA &A= XA T4 DNA EHIL &
ExTagq B4 H TaKaRa 2~ ). /NEA 2O RS H
A RNA kA&, AN EREMOAF & 3
AN RBURL PR . 7 WA DNA/RNA il
FERF & E.coli DHSo B2 L, W B H5% L
Y TREF PR /A 7). Reserve Transcription System Kit
I [ Promega A 7). EcoRI Fl HindIIT PRI A V)l
I H MBI A &) . A A431 41 fa 425U ¥ EGFR W H Sigma
A7, ANEGFR % wf#FHi4A1 5 R & D Systems,
Inc. #PLFE HRP #ricd IgG b i HRP Frid 1gG,
Iy B Santa Cruz Biotechnology. EGFR & 57 B H {4
e R B LA dn BEE T B AR A S A
YRS R
1.1.3 @ % AS549 40 IOl e 4 1) A< S
B EIRAT . A431 AN SN BIRR L B g 40 ) ehy o
BB g R ERE R B AL o S A
PRI .
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1.2 F%

1.2.1 %M AEGFR #F N % DNA K & K%
GenBank ¥#4/%, 3K EGFR LA N ¥ii DNA J¥-%1,
wit—xf514): 45 X: 5'-AGAGGATCCTTGCCAA-
GGCACGAGTAAC-3', & X: 5-TCTCTCTCGAGC-
TTGATAGCGACGGGAAT-3'. W RT-PCR A A
A549 A farh 1% EGFR £ K N iig DNA B, HIK
PIGA A & ORI 4life B i R Bee D ah st — R
H EcoRI F1 HindlI1 B GIVE N VIR RV AL s 514 -
i X:5-GCCGAATTCTATGTACTACGAAAA TTCC-
3', R X:5-TCGAAGCTTCAAGATCCTCAAGA-
GAG-3's W 5e % Wi 73 A & 47 EcoR1 A HindIII B
il M N D) RSB DDA AL DNA B

122 H#DNA K BREE F)F TaKaRa DNA %
BRI BB AR H ) DNA J B pMDI18-T i B
Ak (547 EcoRI A1 HindIII PR )M P V) B A D)7 550)
HEE, HALKZ A E.coli DHSa, {£8&1 X-Gal.
IPTG F1 amp® [f) LB Bifl5 Pahs 773k LG 5%, ik
AR T4, i STk DNA, PCR % & H
I DNA F B K/ E#f, 347 DNA Y.

123 MEFHGTTIHEHKR R EGFR Bish %
DX 35 A [R)E F DA R B R B AR BT s o, vt 3 X 7
¥, Wyl 3 NDNA FE. 51%1: HX: 5'-
ATCGAATTCCGGACTGAAGGAGCTG-3'\ Jx X: 5'-
AGTAAGCTTGACTATGTCCCGCCACTG-3', # 14
JE4h 546~678 117 132 bp DNA F B, 31#2: HX:
5'-CATGAATTCAGCCTGTGGGGCCGACA-3'. Jx
X: 5-CTGAAGCTTCTTACACTTGCGGACGCC-3',
AN 1075~1 165 {790 bp DNA F B. 514 3:
A X: 5-ATGGAATTCGTGCAACGTGGAGAGC-3',
% X: 5'-CTGAAGCTTGTGCAGTTTTGAAGTGTT-
3, ¥HINES 625~1263 17 638 bp DNA HB. 4l
W i34 EcoR1 Al HindI1I B 11 P 7] il 1) 47
K. ¥ HH DNA F B4t T7Select Vector Arms
AER(FE 1), 132 bp. 90 bp A145 bp (X4

T7Select415-1b
aa348

DNA F Bl N &8 DU 4A T7415-1b, 638 bp
DNA J7 Bt s N5 VI Bk T710-3b. fASMu3EF
W DA AR 1Y .
124 FaREHReEE  FHUP/DOWNprimer
(Kit #2417 PCR, %E4 A H Y DNA JTE.
% (O FwlE) M7, Y R4l T7 WA
100 C/KBAZM: Smin, 12% NGB ER, 32
1T SDS-PAGE ik, Wi edErmAh. &
A T7 W AW AL FE, SDS-PAGE k. FEH5,
Western & ENiE. —$H1 A A EGFR £ wiBEEHifk,
“HUNRPIE -HRP 220 1gG, DAB & fa.
1.2.5 FLAEHKRY I 2% (D rkE) M13
WE B ARST H9T770%, KRR S B G L T K SR
Pl I T ARG AR I AN, R R R R A
10" pfu/ml, 4 C{RA7.
1.2.6 HhMEBEHE HEPE CSTBL/6N /)N R [6~8
J, REQR1+1) g ), BHLNCS AL 3 4.
X M R R LR A B R K A, R4l 6 M. B
WL S RS, 300 pl/ 2 EAIEFA(101 pfu
2920 pg)sl AR K. — A e s —ik, e
) R 79 sk B s, a5 R WO R TR
MAS I, Fa 9% i 8 KRR LB 43 B8 (dot blot) £ Ml
PUE A
1.2.7 52 & 6P @A M AR LM N EGFR(30 ng/
WD TEE R AT 4 2% W A FE 10 ), & FHEARS S
4 CUKF 72w 5% Mg Wky = E A 1 h,
PO AR FIFERE A B s Ry, 37 CHLE 1.5 h,
THUARPUR HRP ARIC 1gG, 37 CH#LE 1 h, DAB
Gto, N BRZEBYES 3K, fIXKS min; ¥E
WS B4 PBS(pH 7.4)-0.05%Tween .
1.2.8 MTT &AM fa it &4 T #h & i (CTL) & 4
ST I A431 L2 0.25% fiH 1 il A
1%EDTA 8 & W0 A 40 e &,  F RPMI1640
PR ML O E R M, R A I 2 2x 103

aa363

...... MetLeuGluAspProAsnSerSerSerYalAspLysLeuAlaAlaAlaleuGlu
...... ATGCTCGGGGATCCGAATTCGAGCTCCGTCGACAAGCTTGCGGCCGCACTCGAGTAACTAGTTAA

BaaH| EeoRl  Sacl

T7Select10-3b
aa348

Sall Hindll Not | Xho|

aa369

...... MetLeuGluAspProAsnSerProAlaGlul leAerArgGlulLeuYalAspLysleuAlaAlaAlaleuGlu
...... ATGCTCGGGGATCCGAATTCTCCTGCAGGGATATCCCGGGAGCTCTTCGACAAGCTTGCGGCCGCACTCGAGTAA

BasH| EooRl S36387 1

EFcoRY Smal Sacl

Sall Hindlll Nofl Xho |

Fig. 1 T7select Vector cloning region
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A Iml R LA R IR AR 22 P EURTE A M EOR T
95%). JCHHR G BUKBRAE, 200 HiHaEE KM 1
% A\ RMPI1640 fiff 55 52 B 40 o B, F RPMI1640
m%#@%%% RSB R LR a g s . 1

B 10% H 4 i (NBS) ) RPMI1640 841 i 3F
ﬁ%ﬁﬁ%%@%hﬂu%%,ﬂV%%EHﬂm
EEBI 4950 214 10 51 5 21, 4% %8
96 fLI, BESLIEREA A& 100 ul. F4hiE 100
/L A43 1 A0S LA ] 3k 55 f1 200, 4 ot
fL, JEH& 10%NBS ) RPMI1640 £ 353 b 2 200
pl/ fL, Hmi¥wee M5Ef. ET 37 C. 5%CO0,
B AR 9% 20 b, SRS REFLINA 20 pl 5 mg/ml
MTT, #4494 h, E.LOULES 1000 r/min &
L 10 min, /NOMEEBRIRM, N BT
(DMSO) 200 pl/ fL, FRiaiRAR LR E O 5o
VAR, TG S B A U SO R K K 570 nm [ A
(mwm,ﬁ&Fﬂ YATHE R F(%) . BB
SR /D A 3 K. .

A (%) ={1-[(Ag.1)~Ael/Ar}x 100%

Ag,p: BOVAHHE + $E40H A {8

Aq: AN HCSE BRAHEE A0 M A {H

Ag: FHRY R BE BN 40 i A
12,9 4K I A FRT R 2 B A i A
B OREOORAAE MIEEE L, ARSI R
SRR 20 J R
1.2.10 Sl a7 SCEGEE FH IS + AR
(fxs)RoR, K4l AE, BT RR. B0
X HUAE BRI R R Q 5. a=0.05 AKE K
#E .

2 R
2.1 {1 EGFR BRIF &

RT-PCR ¥ 1 1#) EGFR £ [X] N uii; H f*) DNA J L,
K2y 1900 bp(/& 2). 7 [% EGFR JE4M] 1800 bp
DNA R B(E 3). WrekEdiA T7 Wi 44 H i) DNA
BB 4).

22 MEBEEEEFHKLETSER

PCR #8443 207~ 4 446 A1 B i) DNA B,
hn LR AR SRR 140 80 bp DNA R B,
BssE s R . TR EYLT7 WE AT &+
Feft, HA R B 45 bp(ElS).

W F AT 11 SDS-PAGE Bi5: R 1%k
HALT7 WS TE th FE 5 H A (10A) IR E ST

bp
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750 — R

300 = -

Fig.2 Cloning N-terminal DNA fragment of EGFR with RT-
PCR
1: DNA marker; 2: target DNA fragment.
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Fig.3 Subcloning DNA fragment of EGFR extracellular
region with PCR
1: DNA marker; 2: target DNA fragment.
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Fig.4 Subcloning DNA fragment for inserting bacteriophage
T7 vector with PCR
1: DNA marker; 2-4: target DNA fragment.

F1(10B) 4 (Rl R IA H R BIRE ). st
BEMH T7 WEA R 10B5eEAE6. B7).
A W AR e R PR IA P 1Y) Western E[)
E LB 8 .
2.3 B BRI PR
SEIH]. EZ] T7415-1b-132 MR A= A4 =
PEPUR 122000 AR S E4l T7415-1b-90
WEBE A L T710-3b-638 MEEE SIS 1 1 1000
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QPR ES(E9).

R4 EEBKAKREIGERANE: &
4 T7415-1b-45 AFFRHEHUE 1 250 A5 H
WS R SRR W PR A BN B AR PR A 1
20 000 X BHE(E 10).
2.4 CTL F{5iE1EHE

A0 45 B 57 20N 40 B AN ¥ 40 g L B ZE 10 ¢ 1
IR RE, &7 570 nm BK IR NHEE
(As)ERE 1.

bp
b
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1900 =
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Fig.5 Idendifying the target DNA fragment with PCR
1: DNA marker; 2-5: target DNA fragment. *The target DNA
fragment with PCR consisted of inserting DNA fragment and about
80 bp of bacteriophage arms.
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Fig.6 SDS-PAGE of recombinant bacteriophage T7 in control

group
1: protein marker; 2: T7415-1b-45; 3: T7415-1b-132; 10A: major

capsid protein; 10B: minor capsid protein.

A, 9%, ERAFE NBEAREKS
AR AFREMESR (P<0.01), TEHRHARK
B EAWE AR RAMEL T EERER (P>
0.05) . tLERA A, %L, LRI AR E
EMZR (P>0.05) o LB 40 X ¥ 40 g A A
E, FRARENHEANEGSHRANAFE
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Fig.7 SDS-PAGE of recombinant bacteriophage T7 in
experimental group

1: protein marker; 2: T7415-1b-90; 3: T7415-1b-132; 4: T710-3b-
638; 10A: major capsid protein; 10B and 10B’: minor capsid
protein.
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Fig.8 Identifying the target multipeptide of recombinant
bacteriophage with Western blot

1: protein marker; 2: T710-3b-638; 3: T7415-1b-132; 4: T7415-1b-
90; 5: T7415-1b-45; 10B and 10B’: minor capsid protein.

R1 MEREKEN SN Ag, ()

Agir Ax Ag R GE(%)
LM T7415-1b-90 0.725+0.005" 0.710+0.050 0.190+0.017 24.69%""
T7415-1b-132 0.706+0.056" 0.659+0.030 0.259+0.02 32.12%"
T710-3b-638 0.734+0.014 0.611+0.095 0.125+0.076 0.2%
popicE:: T7415-1b-45 0.686x0.037 0.602+0.014 0.113+0.015 4.81%
A KA 0.655x£0.046 0.602+0.014 0.103x0.007 8.43%

Ext AL, "P<0.01; SXTR4AML, *P<0.05.
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Construction and the Immune Reactivity of the Anti-cancer Vaccine of
Recombinant Bacteriophage T7 Targeting Epidermical
Growth Factor Receptor

Xin-Hua Cai'**, Xian-Zhuo Zeng?®, Shang-Quan Zhang?, Li-Song Tan’, Liang Tang?, Dong Liu?, Cai-Cun Zhou?
("Morpholigical Laboratory of Xinxiang Medical College, Xinxiang 453003, China, *Institute of Biochemistry and Cell Biology,
Shanghai Institutes for Biological Science, Chinese Academy of Science, Shanghai 200031, China; *Lung Carcinoma
Immune Laboratory of Shanghai Pneumology Hospital, Shanghai 200433, China)

Abstract The overexpression of epidermical growth factor receptor (EGFR) played a vital role in the
process of the formation, progression, metastasis and therapy of the malignant tumor. The monoclonal antibodys
have been used for treatment of EGFR-positive expression tumors in clinical trial. In our study the N-terminal of
EGFR gene was cloned from human A431 cells with RT-PCR technology and the sequence was identified. The
subclone DNA fragments with different function and better presentation of mimic antigen were inserted into the
bacteriophage T7 expression vector. The anti-cancer vaccine of recombinant bacteriophages T7 were constructed
and the mice were immunized. The specific antibodies and the cytotoxic T lymphocyte response were detected with
dot blot and MTT method, respectively. The result showed that recombinant bacteriophage T7 carrier vaccine could
induced humoral immune reaction and cellular immune reaction. Therefore, the recombinant bacteriophage T7
carrier could be a kind of promising vaccine and provides a basis for the study of anti-cancer vaccine.

Key words epidermal growth factor receptor; bacteriophage display; anti-cancer vaccine antibody;

cytotoxic T lymphocyte response
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