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[ Abstract] Objective To study the potential transcriptional depression activities of HPV2 E2

proteins with mutations in different functional domains. Methods The primers for constructing various E2
mutants were synthesized based on a HPV2 isolate containing several point mutations within E2 open reading
frame. Different E2 mutations were generated by the method of extending PCR and inserted into plasmid
pcDNA3. 1. Various recombinant mammalian expression plasmids pcDNA3.1-E2 were co-transfected into
HeLa cells together with a CAT-reporter plasmid pBLCAT-LCR containing HPV-2 prototype LCR,
respectively. The transcriptional repression activities of the E2 mutants were evaluated by detection of CAT
expression values. Results Compared with the full-length prototype E2, removals of both N- and C-terminal
domains abolished E2 transcriptional repressive activities. The point mutations in the transactivation domain
(nt 3037) , the internal hinge region ( nt 3387) and DNA binding domain ( nt 3697) showed remarkable
inhibition on its transcriptional depression function. Conclusion The transcriptional regulation activity of
HPV2 E2 is related with its DNA binding and transactivation domains. The exchanges of the single amino
acid within E2, derived from a HPV2 isolate, abolish significantly the repressive effect on viral promoter in
the context of full-length E2.
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1 BREFHE

1.1 EEHBMRAF WH R HPV2 E2 3
YU AR A B4 BN pe-DNA3. 1-E2 A HPV-2
JE# ¥k LCR FF 3 49 #2138 kL pBLCAT-LCR Xy A i
B R 72", CAT ELISA Kit 4 & 3%+ Roche A 8] o
1.2 E2 ZEAWMRTERFETINSIHMiET RITLUE
MRIEARE —FIERIFEHEBELAL P H HPV-2
4> B Rk (Isolate 1) B E2 HAXMKERHABHFE
MBI R B AR, Rt nt B2 FFRCELAE
%8 (Open reading frame ,ORF) M F )5, R B EE L A
RTAE(F1):

®1 HPV2 ERHK E2 BRREERTFIIHRE

Tab.1 Nucleotide and amino acid mutations of

HPV-2 variant within E2 ORF

¥ ® Nucleotide FE M Amino acid
E ()  R¥EK ERHk  UE(a) REHK ERH
Position Prototype Variant Position Prototype Variant
3037 T C 118 L S
3387 T c’ 235 S P
3543 T C 287 Y H
3561 A C 293 S R
3697 C T 338 A v

W% HPV-2 JF# Bk H /¥ 3 (NC001352) #t it
HPV-2 E2 Z:[H (nt 2685 ~ 3860) #9514y, - F W 35|
43 5| A Hind III,BamHI B4 S . Primer-E2
b #%: 5" AAGCTTATGGAAACACTGGCGAACCGT3',
Primer-E2 T ¥f: 5’ GGATCCTTATACAAATGCAGAC
ATATACCC3', [FIEti%it E2 & N(nt 3252) %5 1
Ci¥P #2| 4 (nt 3389), Primer-E2N TF ¥%: 5’
GGATCCTTATGATTCTGCTGAGGC3', Primer-E2C |
# :5'CTTAAGGTGGCTGGG ACTGTTATTCAC3' AR 3
BRI REFRITS Y, LR R IR, Xt
3037nt.3387nt #1 3697nt i B #7254, A3 Y
i F: Primer-3037: I ¥ 5’ GGACAATCAG
TATCAGTGAAATTTGATGGCAGCAG3'; T % 5’
CTGCTGCCATCAAATTTCACTGATACTGATTGTCC3';
Primer-3387: | ## 5’ CCTCAGCAGAACCAACAGG
AGCAGGAAGA 3'; F ¥ 5’ TCTTCCTGCTCCTGT
TGGTTCTGCTGAGG3'; Primer-3697: | #% 5’ AGA
CGTACTGTATGTCAGGGTGTCCTCCACGT3', T %
5’ACGTGGAGGACACCCTGACATACAGTACGTCT3',
1.3 R2RTUFIHTREFRNBE S
Primer-E2 b {# 5| ¥ # Primer-E2N F P ¥ F2 &

B N ¥, Primer-E2C | i Ml Primer-E2 T #51¥ 9"

W E2EA N, EWMaEERE WEEHRN

pT-E2AC #1 pT-E2AN, ZWFERE , FH L H B
I W FBE = 24K pcDNA3. 1, # 8 FBL pe-E2AC K
pc-E2AN,

FHEMEWNBEREN 2 ZEFH ., UBE

H#WA 3037 S RAS K HPV-2 E2 2 %4, B Primer-
E2 i #1 Primer-3037 F #%5| 4, LA & Primer-3037
L U# A Primer-E2 T #5141 43 B4 3 HPV-2 E2 &
HH N #C 3, P18t A DNA R Bt E e siifb 5 3
FEABEMI N, EW™¥,5 pMDI8-T vector i
B E 4 FOR pT-3037E2, £MFEHE, FE
HE2 F B3 T E &k pcDNA3. 1, #4 8 i B
pe-3037E2, LI A B9 J 25 # 22 [ B pe-3387E2 FiI
pc-3697E2
1.4 JERE&NTGH HeLa MEBIRER AEH
B R AR Hela ARAEFH 10% /M4 L FE K
DMEM mrA:= &, MOBE X $04E & 19 40 B, 8 5 40 M o
B, RL(0.5 ~1) x 10°/FLBEMZE 6 FLiR +, &
Lipofectamine TM 2000 Reagent % B #F 47 i B, DNA
Y, SrBILL 2 pg HIE BT R pBLCAT-LCR 5 500
ng M4 F HPV2 E2 B EA REFB LS Hela
M, DERERBLLL ug pCMV-B-gal R VE R A
XHEFEBREFARL AR K Z B R ER
I % S5 B 45 SR 15 L R )
1.5 HE@mfach CAT RZRMOBN HKRELRS
48 h ARG M, MR IRAS i LW, ELISA
FERW EiES CAT WREE, RRBIER CAT
ELISA Kit B #17., B-gal EA BT ONPG K
FHERE, U CATREESE B-gal WEMEZ LK
CAT F3AMH, UK LW A CAT (45 B ol %% Y Jf hr
pBLCAT-LCR #J CAT 2 tb A 4%} CAT Fik{E,

2 5 R

2.1 @itRREHk HPV2 E2 P9 ARETE S 5H
BETHNTFARA R EAMERMNEHEKERER
B, BIEALF C ¥ DNA 458 X R 1K 3697 E2 #1
CmEaii® E2AC; N M FHEX M REHK
3037 E2 #1 N ¥4k 2c &k E2AN; LI R 6 TR ThEE IR
Z B 8L X i R A bk 3387 E2, FrA HPV2 E2 _4F
K3 39 2 Fr 5 WU S8 UE 3E , 4% 28 28 1k B 4 R F e A
PLERIE 1 iR

2.2 ZFMHPV2E2 EARTENEHDFWEER
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Fig.1 Schematic diagram of the constructed HPV2 E2 mutants
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Fig.2 Analyses of the repressive effectiveness of prototype and

mutations of HPV2 E2 proteins on the promoter activities

HPV E2 A C 3 X BN 2 E2 HAK DNA
gaX'Y, HEREREIR C KA E2 RAK
(E2AC) AR £ T Xt 8 s Fi& MM i sl /8, W
BAEREMBE LR T E 3 75 (CAT X #£ik
B 14565, B 2,583 %)), T CUl E2 5
KA (3697 E2) LK ET B FRMFHIER
(E2,%7%), 2EA N KXEREAKFHTE
X, st R @R N iRERAK R (E2AN) B R
MEBM B FMHEE, BRLEKFEF K E2
ERMEERAAERE(E 2,584 5]), B
F N 39 B2 g 2845k (3037 K2, 2,45 5 51 %t
HFMEEHECABKTFL2KESHK E2EH,H
T N ik AR (E2AN) , ithAh,nt 3387 #
RN FE2EBANDNA LARURERATRZ
A EER, tHERERBE X — E2 B K

(3387E2) L REME AR E2 A xR # R HE 3 F 1)
FeXmefER(E 2,56 51),

3 i @

E2 BHEMW LA 44 C #H DNA 454 X N
HOEZATEUARTE P RKRERXY, Bix
R E2 A CHMMBRASEMES DNA WSS,
MR T E2 BN FE S YK 2 6 H B %
ML SR FREEE B m, xRN
RSB AR LIRSS, FE & B C % nt 3697 7 5
NERETABER(A-V)HET BRI F
TEERON, X R RX AR T E2 BAK
DNA 454 DBk,

E2 BAK NSRRI AARZEBIER, RI1T
WIEB G N BFHIMW E2 BaEM BT FrHES
HHERARBRS. RN T N X R S%E
(nt 3307) ZE &K E2 B MAELR T X8 3 FiE vk
EROEE, SEERER R EANBHTFHE
M A BEAR UL R KB 5 S 3 T LRSI &5 1
25 B REBEBORE , B2 B 1 N 3 X B 5t B %
G 0t 3307 LM B EBATBERA T E2 B H
W IE ARG, T8 X T B2 TREP &R
WRBD, RITE A X K 3387 RS BEBEY
W E2 X B TR R AR, IR s X
AL AR H MBI E S DNA 54 S5 A%
A, MFXKE2 REMESHBHTHERZN
FEXRPPR, A — S5 HPV E2 8% 34l
HBREENERIFARKRAMZAHEELES
EHBEREHREENRE,

4 SEXH

[1] Lei YJ, Wang C,Gao C, et al. HPV-2 Isolates from Patients with
Huge Verrucae Vulgaris Possess Stronger Promoter Activities.
Intervirology, 2007 ,50:353-360.

[2] Bums JE, Burn CL, Hernandez-Ramon EE et al. Forms and
functions of papillomavirus E2 proteins. Recent Res Dev Biochem,
2003, 4.795-832.

[3] Turek LP.
papillomaviral genes in infection and cervical cancer. Adv Virus
Res, 1994, 44:305-356.

[4] Hartley KA, Alexander KA. Human TATA binding protein
inhibits human papillomavirus type 11 DNA replication by

The structure, function, and regulation of

antagonizing E1-E2 protein complex formation on the viral origin of
replication. J Virol,2002,76:5014-5023.

(g # B #.2010-08-12)



