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RELIEPE 83 1LY K S 853 W HPV 6b
E7 HTAAGHI 7 i 22 37 SR AT T

¥ M8 AMW HEafR FIHh EIRAA KEF

[(HE] B B TREEE(CABHE MFMETS YA LERE(HPV) 6b BRIETH
RS, FiE  FIAPCRY M HPY 6b E7 2K 3:H , Wy & 4 Fi &35 B pET32a
(+) /HPV 6b E7, AR Fik 7Y% FI SDS-PAGE #1 Western blot #1758 . HE—B 2888 &% A
JZH73% (Ni-NTA Agarose) Si1L G Ve A BT, PARIEE ELISA Jrik 43 5% 56 61 CA B4 .81 &2
X R B I T RS B4 I AR A P B4 AR BLIR SEA TR, 55 43 B & BUE B E W iE bR A
k%t R ; [FE ) PCR 7% 56 51 CA AR A 47 HPV 6b DNA IR, 2R M CAHLUR
Ay K HPV 6b E7 21 2 5 b5 #E £ 71 (GenBank B % 5 : NC001355) [A] ¥t 4 99.5% .
HPV 6b ETRA & AR R B R F B3 THREMAERDE (40 pg/ml) . 2064 ELISART,
CA A 1 7 457 Tt [egG HiiA/K 00 B R T8 SUR 4L A X IR (P<0.05), IR G (A) ¥ 53 51
#1.82£0.48.1.36+0.39 f11.391+0.27, CAHETSHWYIHe Rt slgA HLAK IR B E R THEE
B (P<0.05), A{E4 3% 0.63+0.26 #10.53+0.06, 2 PCR&M , CA 8% 2041 HPV 6b E7
DNA FHtEZ K 78.6%(44/56) » 5 PCR M HI4E . 42, HPV 6b E7 $¥ 5714 1G F slgA ik F TR
il CA B HPV 6b & 3t 64 UR k2 B 9 68.2% (30/44) . 54.6% (24/44) , ¥ 54 11 2 100% (12/
12), % CABREMFEMETS WY HPY 6b E7 R FMHK, I T LW HPV 6b B BE —
PBURAE I B R, BT AT HPV 6b BT TR A,
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[Abstract] Objective To establish a method for detection of the human papil lomavirus
(HPV) 6b E7-specific antibodies in serum and cervical secretion from patients with condyloma
acuminatum (CA). Methods A full-length HPV 6b E7 gene was amplified by PCR from the CA
tissue to construct the recombinant plasmid pET32a( + )/HPV 6b E7. The expression of prokaryotic
protein was analyzed by SDS-PAGE and Western blot, then purified with Ni-NTA Agarose affinity
column and used as an diagnostic antigen for establishing indirect ELISA method, to detect specific
serum IgG and specific cervical secretion sIgA from 56 CA patients, 81 healthy control. Sera from 43
cervical cancer was served as control. HPV 6b DNA from 56 CA patients was identified by PCR.
Results Data showed that the nucleotide homology of cloned sequence was 99.5%, compared to the
standard sequences of HPV 6b E7 gene (GenBank accession number: NCO001355). A high level
expression of E7 fusion protein was obtained in prokaryotic expression system (40 pg/ml). Based on
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HPV 6b E7 fusion protein being used as coating antigen, results from ELISA showed that the
absorbance rates (4) of serum IgG from CA, cervix cancer and healthy control groups were 1.82+
0.48,1.36 £0.39 and 1.39+0.27, respectively. The level of IgG antibody in the serum of CA group
was significantly higher than that in cervix cancer group and healthy control (P<<0.05). The A values
of cervical secretion sIgA in CA and healthy control groups were 0.63 % 0.26 and 0.53 £ 0.06,
respectively, while the level of sIgA antibody in the cervical secretion of CA group was also
significantly higher than that in healthy controls (£<<0.05). The positive rate of HPV 6b E7 DNA in
CA tissue was 78.6% (44/56) by PCR method. When compared the results measured by PCR, the
HPV 6b E7-specific IgG and sIgA antibodies by ELISA used to detect the patients infected with
HPV 6b infection, showed that the sensitivity rates were 68.2% (30/44) and 54.6% (24/44)
respectively, and the specificity were all 100% (12/12). Conclusion Based on the serum and
cervical secretion specific HPV 6b E7 antibodies from patients with CA to diagnose HPV 6b
infection, results showed medium sensitivity and high specificity, and could further be used to
investigate the epidemiological characteristics of HPV 6b infection.
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RELBIE(CA)RH W PEAEIE B, B ALk
R (HPV) 6. 11 SR A g fr e, BT,
FE @ o E RS HPV By, BEE R 2 B
A B Bt S, 3F BN HPV B O AT 2 A
K—ERN, ELISAHE RH R M8
B E &5 T B b B E SR S TE T &AW
JRA9RL4F , BRI ST R I HPV YL 9 ELISA Rl 5
EEBAMHRNUEZ—. ETHPVEHERR
BB ET A REN SRR, H7E HPV A%
P05 A48 R b B R A B RRAE !, AR T A PR
CABAFRA PRI HPV 6b E7 2K FH , 37 H
R FEERSEH % CHPV 6b ETRIAEA, H—%
% H ELISA 75 s A il CA 28 & Fnfg bR it BR & 1l 7
1gG K 'EH by sigA ¥ FtEHi iR, LA HPV 6b
£ CA A A F A B B 0 AT IR O B idk
KB,

BHEFHE

1. ¥RAR IR : 56 B CA B & (FFi 18 ~55% 9K
$BIMA ~34F) MERE FrwinAm B EZE
B b B 55 — = B 7 kAR L 43 7= L AR JH H X S P B
B Be AR AL 5 43 1y S B (2 R 12 W M4 400%
FE AR ) I IEARAS IR M B Bt R 5B — 5B
TEEBERAL; 81 4 X & (0 CAKIE R 8
KR, 1% 20 ~ 60 2 ) IV B B L4 i b A e
BMEXEN RS _EREM., ELISART K
HPV 6b E7 FHYEXT R CA I AL E R 7. BF
X R BBSNA Bk A543 ml, B M iE, AE
MBS BUE S50 Y, 1.0 ml PBS YEIR/E 5
L, HRBCA BEHLARAEL | mmX 1 mmX
1 mm, [i7E . BHwe bk T ) &

VLY (R FDNAKN ) . CABEHLRAY
F-80 °CIRFF&EH

2. FEFRFIRAF : Xkho | EcoR 1 . FHE-p-
D- 5 18 ¥ 2L 8 ¥ (sopropylthio-B-D-galactoside,
IPTG)4 B MBI /A 5] ; RiAH K pET32a( + ) Fi&X
78 X8 E.coli BL2I (DE3) i AL ERF ;A A
DNA 2B 7| &9 B TaKaRa /A 7] ; RE A EME
BB 4% (Ni-NTA Agarose) 4 H QIAGEN 24 &, %t
His 2 7 B H1/A ¥ B ABR/A 7] ; HRPFRiC K £ 9%k
IgG W B BRREHE Y1k FI/A B , HRPARICH EHTA 1gG
ik B F/R AP B HRP AR ISR EHLA sIgA
HiAW U REEY AT,

3. HPV 6b E7 (5 4 38 1 75 41 [ L i 44 22
R HPV 6b E7 E A EF 73] (GenBank % 5% 5
NC001355), it HPV 6b E7 2K & K54, Z#1t
R AR AR, BS54 :5 -CCG GAATTC
ATG CAT GGA AGA CAT GTT ACC -3, Fif§519:
5. CCG CTC GAG TTA GGT CTT CGG TGC GCA
GAT -3' ; E Fi51 95 951 A Xho 1 .EcoR 1 B9
YIfi s . F4H 41 DNA $#BUA 7] & M HPV 6b DNA
FHYEB CA HEARA (A ERTF) H 2 UK DNA,
DA AR % B4 1% HPV 6b E7 5:E . PCRY ™
Y% Xho | .EcoR 1 B Y], ¥ HPV 6b E7 EF FEEA
Ji B pET32a( + ) o, 4 # B 41 5 by pET32a( +)/
HPV 6b E7, 55 15t B4 kL, At U el 3 23 B A U AP
K5E,

4. HPV 6b E7 A& A% & & AL AL
TR K5 PR S e B TR P 5 AP & 1 100 mg/ml
¢ .1 mmol/L IPTG By LB 5% 1 37 CHRGEEF
10 h, %S HPV 6b ETR&HARE. WEHK. &
ARG, 2 10% SDS-PAGE B ik T &
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RFIAER , FIEHH b His AR (—$H0)
HRP#RiB ¥ 1gG( — ) #TEA RN
(Western blot, WB) /3 Wi 45 . #4 IPTG i %A
HPV 6b E7 B4 % 14 i Ni-NTA Agarose 5 fIETEE
#HAraifk, R B ERAE. KA 10%SDS-PAGE &
BRE ARG iR BMEARNRER. i
— R BT R R 4, R F HPV 6b B CA B
MFRAR(RZREERI—I, LERALRGHZ
Pi, Fil SDS-PAGE Hi7k &t WB B UGHAT AT E5E o

5. CA B & 448 HPV DNA #: il : 3% F Chelex—
10045 % ML B DNA , ¥E B 1T PCRY 1S, 5
3, i€ CA B & HPV 6b R YE R,

6. ELISA ¥ ¥l HPV 6b E7 ¥ R #i 1k .
ELISA Hi [ B AR B W B Kl B B AER PR E T E
BB E R3] , BITE 450 nmiEHckb . Al
ELISA M4 R B/, SR FE 1:100 B E
BEEH 0.5~ 1 pg/fLIAIY A BB L3 R sk, B
I, BL0.50 ng/FLAt R g & . 1:100 AR A 11 B
FAWYRERBLEHRERE., #—FH
0.50 pg/ml HPV 6b E7 @il &2 0.8 96 FLEG AR , ¥
kR b B ASER 3 KN, H b5
Rt BAME A Zs AXT R, BRI I ME
YR ZPR A ELISA [l 78 88 B i 93-I5 M b A ke il £
AfE . DMEREX BB AT 18 %+ 25 R FENG FE
(cut off) , WIEFLA(E > FHEFE R , BNHE A
AL, [RIBs R 2E B A HH 2

7. G243 47 . B SPSS 10.0 44347 4k 443
Wi, BT AR B b2 (o2 5) RR , A B AE
HE R e R v, 401 (] PR R LU R e i ik, P<
0.05 AEFRHEITEER L,

s R

1. HPV 6b E7 B H ™ 14 | B4 RObH @ # F5
54347 : HPV 6b E7 ¥ ¥4 =Y 2 1% 35 iR ¥ B IS H
K, FE29 300 bp i B vl B—BH B4R, HK/D
SHiH—8 (& 1), EHHEH pET32a(+)/ HPV 6b
E7 1 Xho | \EcoR | B§Y], & 1%THEFEEE R FRLIK , 53
SITE# 6000 bp F1300 bp &b HH BLEH I &4 , RAEA
BRI (E 1), EARNMNTFERSEFE
B E A HPV 6b E7 B AR HE Y] (GenBank & %
5 :NCO01355) %t Lb 23 # , iE LB H R FF 41 Im] itk
#99.5%

2.HPV 6b ETRIAEAMIER REAMEE .
1 mmol/L IPTG %% 10 h & iAf) E.coli BL21(DE3)

ZHB AR BLOB B, R I Ni-NTA Agarose 3%
FZ PS> 5 444 71 SDS-PAGE B ik A # )5 , il 1
BB E ARG N, HPV 6b E7 Bl& & H MK
K40 pg/ml, £ LA HPV 6b FH M CA B & A4 Ifi 7 1E
HJ—Hi, A WB b ik ik — 3t gl fb i & B F 69 E7
BIRFFRAEHAT T S €, M5 FRE (M) N
30 000 4k 87 H BEHEE B &4 (E2),

- 2000 bp

1000 bp
750 bp

2 : M1: 2 DNA/MHind Il Marker; 1:pET32a( + ); 2:pET32a
(+)/HPV 6b E7; 3:pET32a(+ YHPV 6b E7/Xho | EcoR 1 5 4:HPV
6b E7 PCR F=#J(297 bp); M2: DL 2000 DNA Marker

@1 pET32a(+)/HPV 6b E7 E A FR KBS E

M M X 10Y 1 2 M Wr( > 107)

B 3 - 120)

- 1304 _ 568
- 47.0 X .- 47.0
_ 340 : B 340
L 260 A & 26.0

1 IPTGE S FAMHPV 6b ETH A& H; 2: ZNi-NTAR
#ify HPV 6b E7RA E H ; M: Protein Marker
B2 HPV6b E7@A R H SDS-PAGE HiUk(A)
R WB4H(B)

3. CA FVE S B & i 15 4 R4k TG Hu A il .
22 ELISA Kl , CA 40 FIV'E B 4L I Y 4 et 1gG 9L
PR A {4513 1.82+£0.48 F111.36 +0.39, TR
M4 (814)K71.39+027, CAHEEFSREH kg
Rt BALE, 2REA5 %8 L (=508,P<
0.05;:=5.91,P<<0.05), B Fima 4 5@ R B4
BTG 28 L (:=-0.58, P>0.05) . IRHE{EE
%o} BB 4H i ¥ 1gG Pk {8 3R, Ifi 75 HPV 6b E7 #1
418G ¥ cut of (HI M 1.93; HE M ITE ,CAH . EFH
2H i Bt HR 28 R4 il T AU AR 1gG R I FRAE 3 40 0 R
53.6%(30/56) .7.0%(3/43) #13.7%(3/81) ; CA H &
BH S R AR R xT HPV 6b E7 I i 1gG Ak
W FRPER £ R A G (¥ =47.53,P<0.05;
x’=87.21, P<0.05) , T B 5 9 £H % fa b % FR 41
HPV 6b E7 Ifil  1gG YL M FHE: R 22 R ESLi2#
B X (¢=0.01,P>0.05),
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4. CA BE B Hi 5/ WY 5V sIgA HUAR KM «
CA 40 S e st HE 40 i) 5 S I ) e A sIgA B Ak
AESH%0.63+£0.26 F10.53+0.06, HEERH S
& L (:=2.92,P<0.05) , RIBEESNBAT
F oW AR BMETTE B S WY HPV 6b E74¥
St sigA HLAKRHY cut off 47 0.64, CAZH SEFR X HEZH
BB B4 ) sIgA HLAER RS s BH 3R 551 % 42.9%
(24/56) .3.7%(3/81) , CA 2H % {e B X B 4H HPV 6b
E7sigA iR IR ER AR ERE X (=
64.15,P<<0.05),

5. HPV 6b DNA FHtE 5Bt f s Pk s
W25 B o $5% - 56 ] CA B E B H AL PCR I,
HPV 6b E7 DNA FH#4: 2 44 51, BH S HH %8 K 78.6%
(44/56) , 75 1gG Hiik 89 A {84 2.02 +0.28; il HPV
6b DNA FAHESE 1241, & IgG AR A N 1.07+
031, FEZRALIT#E X (t=10.24,P<0. 05),
CA & hiB P42 HPV 6b DNA FAHE4 54
(S T4 WM R slgA R A 9128067+
028 #10.48+0.07, HEZEF A GIT¥E X (1=3.98,
P<0.05),

6. BURHERFF R LLCA BHRIHAR
HPV 6b DNA PCR K ll4E J & b , 8 it ELISA &2
W CA 4 1 & FE For i dnas , & 3 44 H1 HPV 6b
E7 DNA FE¥ER) CA &, L7 HPV 6b E7¥¢ F-1E
IgG HiRBHYE R 304, BHYEHRE H 2K 68.29%(30/44) ;
12 % HPV 6b E7 DNA B/ CA & P TR 45
R 4B CARE PR, EFN WY1 slgA Hi ik
FH A 24 ], BH A H 2 54.6% (24/44) , 12 )
HPV 6b E7 DNA FA#:f CA B MR, %
FA ELISA 3451l CA B2 & FE S5 + A
MU, BT 510 CA B HPV 6b R YL f R4
51 % 68.2% (30/44) Fl 54.6% (24/44) , ¥ B ¥E 15 K
100%(12/12),

W ®

HPV16., 18 4 fE 24 5 5 5 SO 9 & i 5 1A
K41 6,11 SHRAE RS R MBI 51 CARA
A AR E MR b B R AR f— R AR
I, R BRA B LT, 85 CABE
WA AR AL, Btk , B RE 2 5F
AR R R R TT AT CA R B2 W
FAREH HPV BRI TR HE, —HREE¥

HHRMPEAANBTZL—, HPV I HEE (L) Al
FEE B AR 2R T R B R (VLPs) , HAE T

B HPV B4 K HAH X MIE B CAME S FHE B
AT AEEREFEPERTY HPV L1 VLPs L2 H#j
W T4 HPV Rt I B H A KB, ASE
B OE T A HPV 6b L1 VLPsYE NS E, &
W CA 8.3 L& AE b e RAEDUA, B
B BB RN (63.3% . 50.0% ) F K5 B4 (97.8% .
97.2%)" {B i FHI A R A HZH VLPs Rk B
BAK, WEBAERE N HHEMNAZRT
—EHIBRH

HPV E6 .E7 3K & F ERAHRH , 7E HPV X
FK B P REE EENIER, BETRER
Y AR BRPURYE & & FREIRTT R
BFERY . EEEPIRES, HPV 16 DNA FHE
BT R E M HPV 16 E6 Hilk K F B EH T HPV
16 DNA BitE 8% , 9l 4E 5 HPV DNA Bl (9% 2 F
B, Achour %" 4itiE , LAHPV 16 E6 . ETEFERN
ELISA 3t R 0 B B B Mg sk, Fdk R 45
k1 379%#142% , i HPV 18 E6.E7 /£ % ELISA &,
B 10 B 45098 AR I T 4k BB 3R T 3K 219
20%. E i, HPV E6.E7 Il %5 5 vt (4o Il i) i
N HPV BB KR LW EN AT EEN
1., ALKEEB/R,CAHHPVL E7 Il BHERN
FEHERR R 53.6%(30/56) , B BUEL K 7.0%(3/43) , T
fe Bt IRZE R 3.7%(3/81) , CA A E T 4l K A FR
X H R AE G FE L (P<0.05), 5 R4 L
£ B LG %8 X (P>0.05), 7B HPV E7 L&
AR R 7E R A MK R 22 8] TEAE SR B

A5 W IRE R R HPY 1 ETRA
B EVEELISATLIR, Kol CA B3 s HuiAk, %
K 76.3%(71/93) %, A it 3T F IR A% R e Rk Y
HPV 6b E7 fi& & FVEGUR , #if ELISA BT CA &
F AT M TE 1gG ME F 49 slgA Ky, & B CA
H ¥ HPV 6b E7 5 7 59 IfL 7 1eG F1'E 5 Y
slgA Bk PR R R84 B & & T iR
$H(P<<0.05), 7] W HPV RYLf) CA BE A= EL 5
FREBHIA R B , I HL X FAE St Hi A ol A
JE HPV 6b E7 fT454 , B, HPV 6b BT R RAEEI 1M
i 1gG FVE F4- W slgA BRI , %1 HPV 6b S H)
Wi AR IERE o

A B3 HPV 6b DNA 7E CA B EBHARHH
K 5 % 78.6%(44/56 ) , B HPV 6b 25| 2CAH
FER, A HPV 6b E7-ELISA £ & 3L, CA
B3 HPV 6b E7 DNA FHYE4 [ 1§45 Rt ik 1gG A1
B HAT WY AU sgA (9 FEVERR 384 U
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68.29%(30/44) F1 54.6% (24/44) , Tij HPV 6b E7 DNA
FitEs CA B E P LML R, LA HPV 6b DNA
PCR 1€ Ky W2 3R 3E4 BT 8 37 9 ELISA J5 ¥ F i 12k
Ve R, RUZA R = A — T N8R
(68.2% . 54.6% ) M 5 W45 4 (100% . 100% ) , A
BEFE, AHBMEB> BN EARLARES
11, R E0H A B ST HPV B RiATR ¥
BWR.
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