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AOFEERALXHmIFETAL HPVI6 E7 AR, AMRHMEAWE Ddel

HAH K5 E7 L Ee 191bp 4 HA HPVI6O A Rk,

HHABEER

b A BRI T BT A A RE pATHIO &4 X &4 DNA, B kst E. coli
DH5a, # it Mk aF, E&H THRHBHEWS %GR SDS-PAGE #

V. REAHZANFH>TEEANNS T ERE.

£ TrpE 4= E7 & adians&a,

BMNIAAREGHE K

KB ALKBRE, ML, LERL, 4 DNA

A% 3L % % & (human papillomavirus,
HPV) BH.LZ=#% F B (papovaviridae fa-
mily), HPV ERENH L 7900bp FIFFRMW
# DNA, HPV LR - EEFHTE FEEAK,
e &4 (stringent conditions) F38 X
FTMER,BRIERI HPV H 60 R,
BEREARANHAFE, HEENERAER HPV
BIEANEFRENMUANREGBEARR, £5E
BRHFEEERRBINNB—FEREERR. B
e, RESEFTRENERERERF AL
—E W, Eh 4 KIS R B HPV 6 finll
SRR, MSRBLIEHEREA, HPVI6 B FE
FEMEREEFH (dysplasia) HBUREF.
EEM, SIMNAFRENERES P L F 60—
809 & Bl % HPV16 f1 HPVI8 f§ DNA Jif
P,

EERAMTINALE6,E7 ZNEgER HPV
16 118 L ER, BB FEEERY, BT
HPV HEEZESE N AR LR A 52
e AT B A, SR EE RS, BTN T4 E
HESNERBERREEXBEEHERENTF, B

B TRAEBUS X e e R BT R IO AR B RS T TR
7. BSNFLEEFAES DNAEREGRTH
ZRBEEQN, K@% HPVI6 Ry E6 f1 E7
BEAY, MANXEAROREREHET R
&,

SRS Th HPV EH % FHT 97 44
REI>, Rk Eh R S ARER
RBSWATIRE; Tz B s+ (L E6, E7
EZNEFREBRENFE, KK E6,E7 £H
YRR AR EY RN T & —F &
A.

Dyson &#4™, HPV WETE Y, 58
RE EIA BOR SV40 K THET) HE,
BESHEEBPIOS-Rb#HE S, E1A,SV40LT
M ET X 3MREREAESN LA —BEE
ERNUF =K, MERX—BJIE pl05-Rb
FRBIFE AR, MAKBINEBRU IR
A, X3IMREREERNEEHEERBEREK
AL, HEEEE ras BERDEGEX ST

* EREANZESRHTA.
W ERR: 1991-04-15  EEEfE: 1991-07-23
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BA1EHET HPVI6e iy E7 BH, HAXKE
FRETPLUEEEANERES, HHRERMA
REEEY, AT —FTEAEE M. # R
Seedorf Z® % 25%) HPVI16 iy DNA JiiFE 4
R, FEEFRTECAEFTR
(ATG), % 1T 856 AL(TAA), LK 294bp, K
LiRLI0 E7 ZIKE 96 NEAREE, 2TEA
11024, RAIHEPRGIHEANYIEE Ddel ¥0# HPV
16 DNA, %I 654 Ar % 845 frk BHEBHN — B,
LFm TR 194bp, 415 64 NHEIEREK

HPV16-pBRR 222

__{Ddel
191bp

klenow Fragment +dNTP

Hind I

Hind I finkes

T, polynucleotide kinase [ T, ligase

B, WARXRKRETEAW65.3%, DT&ENT7.2
kD,

1. ¥ 55 %
SIRMERR pATHIOW, Sk E.coli
DH5ea, f1 Hind 111 A\ T#:3L(5-AATTGAAG
CTTC-3") HARELME, & HPVI6 &%
[R4E R Fkr HPV16-pBR322 HifEE E. M. de
Villier 1§32, B TEESMEEEE
#) TREAH.
A LRI TR E LA 1,

Promotep

trpE

Hind III fL polylinker

[~

N

recombinant

I annealing DNA Tigase ‘

transforma,, .
tion Ap-resistant

transformation

\/E.coﬁ PHS \_/

Restriction analysis ! R
and mapping \Rapid plasid

Protein analysis /
by SDS-PAGE

analysis

Bl zRHEEE
Fig. 1 Cloning strategy of the E7 gene

1.1 E7 EEfSEAG & F Ddel ¥
Pkl HPV16-pBR322, EBIRMMEN
BRI A K4S E7 EEAY 191bp B #2
Maniatis 5540 [ 4 f# NTP 2458, H
DNA 4% I Klenow F B4 5% Ddel &
BT WORE M SR ¥ , 8 2 ROV e R Maniatis
SHEEFBEOEEMRRA T4 DNA &£
#5E b Hind I A T3k,

1.2 B4 DNA BHIERER F %
EY RN E L Hind I BSLkR9EHO & W

F#kik pATHI0 51 Hind 1 977, ¥
BEREEMERMBE DNA EE, BA, #
F T4 DNA ZEEEEHE, BB EY DNA
k4L, E. coli DH5c fEiEEHF.

L3 BEAFHRERMS K ZEH
PR AL RO BOR BT B Pk W7 , A8 Hind 111,
EcoRI, BamHI, Xbal, Pstl F1 Pvull % [R4]
EE 31T BB Y AT

14 +OoREFRHARAERE E R B
# (SDS-PAGE) W&FBREEME & F
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HEFEARM. ABREER (AA) F2
pATHI10 Wé@@@%?ﬂgiﬁm. B
& Amann "9, SDS-PAGE EA#H La-
emmli P19,

1.5 BAZFBROAML BILFFREN
EAE, 2 1AA FEE, BERERBEA
SDS-PAGE ¥Hibk, ZOiimigea. JIH
TrpE/E7 BAE OERE , HAES TG &
% (Tris HCI 0.025mol/L,H % 0.192mol/
L,SDS 1%, pHS.3) RyBEIT4R, B kIR %
Bhp@ma®n, kERREER.

1.6 MEKgBEkx FAETFRE.03,pH
8.6 (U EL ZE Mk i AR (B AR OB,
WE 4ml MTHBEH b, BERTIH (L3
mm, HjE Smm), ¥aiHERBEARALLE

H2 BENNREREREASER
Fig.2 Analysis of total eellular E. coli
protein extracts by SDS-PAGE

#1705 10 7T BERSTERE

%5 1T: E. coli DH3a #&F pATHIRK(RESF)

% 470677: DHSa B&HF pATHI0 iR, BE%

BIREREE (JAA) BR

% 2,3,7,9 7. DHS5a 8474 pDV31,34,39 f130
RELEZR IAA BE, A L—&FTWESH 4T
B45% 44.8kD

% 817: DHSz H&% pDV32 AL RAFNEAH

lanes 1 and 10: Standard protein markers

lane 5: E. coli DH5a with plasmid pATHI0,

not induced

lanes 4 and 6: E, coli DHSa with plasmid pA-
THI10, induced with indole acrylic acid(IAA)

lanes 2, 3, 7 and 9:E. coli DH5a with plsmid
pDV 31, 34, 39, and 30 respectively, induced
with IAA. A new protein band with a molec-
ular weight of about 44.8 kD is visible

lane 8: E. coli DH5a with plasmid pDV32. No
new protein band is seen

G A ER R, B 204l AT SR FHR
i, zEBERFLH R BL TrpE SIS (ARG L1
%)2041,100V/10mA i3k 1h, WWRITHEH.

2 HR5®R

FE %1% BH DNA #{t E. coli DH5a,
PE 4 MEFRRMAEHNEARNEE, o
%1% pDV30,31,34 F139. &k FA pATHIO
FERHFEAN 37.5kD 1y TrpE & &
R4 N EATFHERTTRERESTEY
2 44.8kD FHEE R T, XSTHRELRE
&% TipE/ETs m 5 TEAER.

B3 EaARN pDV-30 RMEIIMTER
Fig.3 Restriction patterns of pDV 30
% 1 47; HindIIl F540%%
%217 DNA K BRE(bp)bRAE: 3175,2800,1776,
1063,483,216
% 317 Pvull BUIER
% 4—717: 4r3H1% BamHI, EcoRI, Xbal Hj Pstl
EBBYNsE R
lane 1: cleaved with HindIIl
lane 2: markers of DNA fragment size (in bp):
3175, 2800, 1776, 1063, 483, 216 (from left
to right)
lane 3: cleaved with Pvull
lanes 4 to 7: cleaved with BamHI, Ecohl, Xbal
and Pstl respectively

3R SDS-PAGE EQZOE 3 5 % &
B, R THHEEE, SHERABAMR
2 E R P R R 30%.

R pDV30, 31,34 F1 39 BORELDSOAT 45 R
4 FEAEE, IR REE SRk
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RILE 3,ME DNA R BERIEERKE bp

BN BEZRNRR, ITEHEFBRIXN
HLHHEEYIEE(E 4), A EcoRl, BamHI,
Xbal 1 Pstl E§EIEH RAER—% 1 4 4000
bp FU%ki: DNA #F,XREAHXERRERK
B3k (polylinker) HE YIS, F Hindlll
B YR #5K£) 3800bp {7 (B 4k DNA)FI 200
bp ZEAHI/NE(EHER), IEB B ENER
B ES DNA, H Pvull BYJH 84|~ DNA
FrB,—A#y 1500bp, 5—4% 2500bp, HIF
Pvull ZE8&E _ EWEIAAMT 0 fL,7E E7 ERY)
RO 683 fArixEHEE, iRRUER E7 £ R
R HHEERYCEREA).

3971bp

200, (1425, 845)
XL 1500y

PE— pBR322
s E7 gene

H4 E4ARYN pDV nHEE
Fig4 Restriction map of the recombinant
plasmid pDV
M4 PATHI0 (Rik)
458 0 EHER (ET)
thin line: the vector (pATHI10)
thick line: the target gene(E7)

PSR kAL T 1L SR AL th
RREA R, BEIMAHALN TrpE/Ely m,
PR limg, WHALRRAEE 54 TrpE
SRRk, SR RERED
% 0.7ug(1:32 T8, 20 D), 05Tt LT 0
(B 5),ELRAEEASE TrpE Gk,

H 4RI M 3 R, N E

BS AatnEaZas5H TreE A
ifiobop 2148031

Fig.5 Countercurrent immunoeleetrophe-
resis of the partially purified fusion pro-
tein (antigen) with the antisera against
TrpE polypeptide (antibody)
NERAEANRREY: LT ZN1:8 45N
1:16 TfT: £ 1:32 A 1:64
The antigen has been diluted:
top row left side 1:8
right side 1:16
bottom row left side 1:32
right side 1:64

HEA, REBHANS T EAN 44kD, 1%
RrAE@EA M tpE FREAFH, LRI
BRESSMRRE L EEDF, KO FEMY
37kD 24, RIBIREIESAES LA ERXT R 4
BHINER, UREZBEARNWSTFERER
BoTERER, RNV EELREEER
& TrpE/E7y 5., BIAEH.

1986 4 Smotkin ZM L FTERMEXRT
HPV16 {J E6 F1 E7 &N, MAIRIALEREFRN
NEFEMAKA CaSki f1 SiHa g 1, &
FEEH HPVI6 R A K EHE ™= 9 & E7
mRNA RHEZEH", 7 Caski AlEAIKERS
HAERIEWMERILK E7 R ,XH SV 40LT 1y
#EJFRAE{PL, Smotkin Z5RfEH, HPVI6 By E6
BRI AN #E e, BRXMEERER
WRERPER, N E6 M E7 ZEEWE 4 & 1.
Sager 41, pl05-Rb fE5 SV40LT, E1A
MET BEZATMRESK., EXRFFEMAN
e, IERHBET pl05-Rb 5 E7 BREMNS
&5 T pl05-Rb EH MEIVERARESR, M
FlEmEAZEH AR,

RAIVINA .55 ,E7 BRBEIERANIR,
KIRECEEXMREOZANEEER, 7
HERF R AT SRR,
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SUBCLONING AND EXPRESSION OF HUMAN PAPILLOMAVIRUS
TYPE 16 E7 GENE IN ESCHERICHIA COLI

Qi Fengju Xu Qian
(Department of Biochemistry, The Fi rst Medical College of PLA, Canton 510515, P. R. China)

ABSTRACT

The E7 gene of human papillomavirus type 16 was expressed in E. coli with molecular
cloning technique. A 191 bp fragment containing most of the E7 gene was cut out from
the HPV 16 genome with the restriction enzyme Dde I. The plasmid pATHI10 which cont-
ains the promoter of the tryptophane operon was chosen as the expression vector. The [9]
bp fragment and the vector plasmid were ligated together later and the recombinant DNA
formed was used to transform E. coli DH5a. Restriction enzyme mapping and SDS-PAGE
protein analysis were done on four transformants. The molecular weight of the newly expr-
essed protein of the transformant was estimated and found to correspond well with that ex-
pected theoretically. We concluded that the expressed protein was a fusion protein of TrpE/
E75 s
Key words human papillomavirus, cell transformation, cloning and expression, recombinant
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