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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
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1.1 &/

Taq it # DNA RAEs ., T, BB H R
WTH#EANTE, rv-UPICTP WTIFER &
T, JEBEY Bio-Rad AF™H. BIMEE
BEBES T E R SRS & .

1.2 AR DNA #RF %

1986—1988 FFRETREFBEE T = 1Y
fifi s R AR TG 26 R0 A i LR B 3k 50 4, &8
JEMEAR, H HE REFRIEELE #* 17
PCR $ 381041 b IR A 4.

DNA #W G % Blikée EYHT
Eppendorf &, R A E TR LR Y)
Fro RGBSR, IR ERK, B KB & 10
min % H.

1.3 PCR # KRN

HRERs I E s

5 GACTGAATATAAACTTGTGGY

5 CTCTATTGTTGGATCATATTS

AR LN T AR SHAEET, MR
AREY 50ul, 51 & 0.20g, BIRTEIR: 93°C,
30s;45°C,45s; 68°C,45s; ik 30 RTEIH., ARG
By 101PCR P24y ,7E 8% PAGE FHk 2h, {7
Ty , BN T U RER.

14 EZERBRHTNARX
BEBHBRIESFT",
Ki-ras 12 1EH:
5"CCTACGCCACCAGCTCCAACY
Ki-ras 12 284524 Val.
5"CCTACGCCAACAGCTCCAACY
Ki-ras 13 €454 Cys:
5"CCTACGCAACCAGCTCCAACY
JERREZWFE/KEIE 10 X SSC(10 X SSC;
1.5mol/LNaCl,0.15mol/ LIS 8 B & H .
20p] PCR = Zebh ik (BEMIRAIRIE: 04
mol/LNaOH, 25mmol/L EDTA) 4385, Skt
TR EHE,80°CH 2h. #2¢Molecular cloning)™
TR MR IC R T BRR. SARNEE
#3ZH (3mol/L PR F 4k %, 50mmol/L
Tris-HCl pHS8.0, 2mmol/L EDTA, 5 X Den-
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DNA)H,58°CHiZk % 2h, SR G T2 ik P
A 50—100ng #Ri2 ¥ %,58°C 425 2—4h, ¢
3oZEE IS, RYRJE 2 X SSPE (1 X SSPE.0.18
mol/L NaCl, 10mmol/LNaH,PO, pH 7.4, 1
mmol/L EDTA pH7.4),0.1%SDS, 235
2 ¥%,5 X SSPE,0.1%SDS, 64°C#%: Smin, 7£
J& Denhardt’s AN A RE DNA BOTR 42
ZEH ,60°C{RIR 1h, —70°CREYEIT 74,

2 & &

21 YHER HKK E PCR § 3™
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xR TR X,
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Fig. 1 Detection of PCR products by 8% PAGE

a: PGEM-7Zf{-Healll DNA 5 FRiR#E,

b—e: 4 flfRAKRL PCR §-HR>=H7,

£ 34%tM, g DNA %

a: PGEM-7zf-Healll DNA marker,

b—e: Amplified specimens of lung cancer,

f: Primer control, g: DNA control

2 ](No23, No50) F-¥&:594b , 39 058 FH #,
FHAS M4 DNA F5l, 50 BIRhmR
5 Ki-ras 12 B354 GIT (&G Val)
RUBRSH A, A 10 F25FH#(No 8, 11, 13,
14,19,20,22,29, 31, 38, e 3);ﬁﬁ2:’E‘% Ki-
ras 13 fir &0 284524 CGT (41 Cys)RUiRst
B, A0 6 FIRHY: (Na 6,11,14,16, 37,
8, LB 4),
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s co00000 6
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B2 PCR FH5E® Ki-ras12 getfs
Fig. 2 Hybridization of PCR produets
with the normal Ki-ras 12 probe -
50 HIAFiERAR,2 PCR -3, SBETEEELE,
5 Ki-ras R EREENEEET B E5 &3
—70°CR X 2.5k
Fifty lung cancer samples are amlified with
PCR, spotted onto nylon filter and hybridized
to the oligonucleotide probe specific for Ki-
ras 12 normal sequence GGT,exposed at—70°C
for 2.5 hours

23 EZHWHBEAALD . HLEES Ki-
ras REEMHAR AR 1KEL,

: #

L 2 w e "
r 5 =
g ® .

3 PCR Fiysexiy Ki-ras 12(Val)ipit s
Fig.3 Hybridization of PCR produets with
the mutated Ki-ras12(Val) probe
50 PIA B MG S Ki-ras 12 2835% GTT(Val)
B EBE BRI M3T, —70°CHR ¥ 15h
Fifty amplified lung cancer samples are hybr-
idized to the oligonucleotide probe specific
for Ki-ras 12 mutation sequence GTT (Val),

exposed at —709C for 15 hours

B4 PCR 5wy Ki-ras 13 (Cys)ié#ix
Fig.4 Hybridization of PCR products with
the mutated Ki-ras13 (Cys) probe
50 FIA B ERER S Ki-ras13firgeds ) CGT(Cys)
MBS REH R, —T70°CHE ¥ 15h
Fifty amplified lung cancer samples are hyb-
ridized to the oligonucleotide probe specific
for Ki-rasl3 mutation sequence CGT (Cys),
exposed at —70°C for 15 hours

24 MERANRBE Ki-ras S5
KF] RATX 505 Hif 8 1 - P R L T
46 BIREATT 4307, S5 BRI 30 41, Hrp
MR 8 B, ZRERN 27 % s R IREIL6 41,

R 3 Bl, REEN 19%, KitFHREE
FREBERECP > 0.05),
3w i

ras EEF ¥ (H-ras, N-ras,Ki-ras)ig
P21 ZH,BEEE4E S GTP f1GTPase Th &,
EEERERRTFERNER. Mras RPN
12, 13 5 61 ﬁ%ﬁ%%ﬁ%)ﬁ%ﬁglﬁﬁﬁ 73
MeAsht , S8 ras HEBE, 2 REHR AR
BT, FRRARXEEERNKES P21 BB
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#1l REEAXRSE Ki-ras JRFTHXR
Table 1 The relationship between histological
elassification and point mutation of oncogene

Ki-ras of human lung cancer

2%
2 ;@W‘Jﬁ A AR
H’!@jﬁﬂ Pz Mutation number e
Histological c Yo
classification | ~2%¢ —|Mutation
of tumors |number |[Ki-12 {Ki-13 R;Ep%at rate
30 27 6 3 2 26
Adenocarcinoma
13 3 1 0 31
Sguamous cell
carcinoma
Kenkaa 2 0 0 0 0
Large cell
carcinoma
UNYiiat ] 8 1 2 1 25
Small cell
carcinoma
&1 500 9 6 3 26
Total number
EEER P>0.05
Significant
difference

1) 50 g 13 FIRGIHMLEBE .

The differentiation of 13 in 50 cases is not analysed
with statistics.

2 BEMERS Ki-ras SREGAR
Table 2 The relationship between differ-

entiation degree and point mutatioa of
Ki-ras of haman lung caneer

RIFIK

HBE pizx Mutation number RIE®
Differentiation| Case Muz’nion

degree number |Ki-12]Ki-13 R;!;%t rate

Ka1e 14 3 ° 0 21
Poor
differentiation

thor 4k 13 3 2 1 31
Moderate
differentiation

Bt 10 2 2 1 30
Well
differentiation
S,@%fi%ﬁ

ignificant
difference P>0.05
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BAWE R R, EAE P Ki-ras 12 fif

BIZR3E (20 % )th Ki-ras1 3 LAY R BER(12% )
% ,3X5 Rodonhuis B E—%, EEELRE
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T BB 8RN R R R RS (LR R
R Bt . T HA 3 BIliEERN 3% Ki-rasl2,
13 f7 5%83F, Rodonhuis RIMFEBTHAE
30% R4 Ki-ras AT, ERBHETHS
RBREZI Ki-ras HRE, XE5RIMUERA
SEEMEY, Stower FEFMMMEER R (TNM)
BERBEIEN, RAFHEIHOIRE. 8
T BRI Ki-ras 12 Ar RS89 38
ERRTFG->T),FHEBREAHERY. B
FAREMOBUEIMER S, KiLaIsEEm
BARESRIE £ Ki-ras FEEY A 58 45,
Nowell B3R “ fr 7o FE R 4L 15 , BN BB HY
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I MR R AR , B Ki-ras SEERE
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MRS P R AR MR AT, B
FMRAREL wiERN, RibE—FRHEaL
rh A B i FE 4 Bk Ki-ras H58 48 ,3X 5 Farr
ROHRIE— B,

BATHBAAS Ki-ras HEERARRS T
gk B FI, WIHER Ki-ras HIEE RHERBIR
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MUTATION OF Ki-ras ONCOGENE IN HUMAN LUNG CANCER
DETECTED BY POLYMERASE CHAIN REACTION
(PCR) AND OLIGONUCLEOTIDE HYBRIDIZATION

Qin Yang Sun Zhilin Zhao Jiansheng Sun Ning

(Deps. of Biockemistry, Wess China University of Medical Sciences)

Bu Hong Liu Kaifeng
(Dept. of Pathology, West China University of Medical Sciences)

ABSTRACT

The frequency of oncogene Ki-rasl2 (Val), Ki-rasl3 (Cys) mutation was studied in
paraffin embedded sections obtained from 50 human lung cancer by in witro amplification
of target sequences via polymerase chain reaction (PCR) and selective oligonucleatide hybr-
idization. 13 samples (26% ) contained Ki-ras mutation. 3 carcinomas exhibited 2 distint
Ki-ras mutation. The Ki-ras mutation was present in adenocarcinoma, squamous cell carcin-
oma, adenosquamous carcinoma, well differentiated, moderately differentiated, poorly diffe-

rentiated human lung cancers.

Key words Human lung cancer, Ki-ras mutation, PCR

AR AETENHRER LI MCRE
IS V3 Kok A %

(PR FRZMEF YRR SET, =M 730000) (R B B 2 M RERRTFEBT, 25 730050)
# L2

NABAHGEL—FRLBEHBFHY EHBOE. KA BRI L# . 2o 9F
B REBUSHM KAKBBEBERBE AL K.SDS-K B otk ke k. 2%

WA 1991-06-04  {EEIHAHE: 1991-09-19

* ERERABELLRYIRE.



