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ABSTRACT

Human papillomavirus(HPV) is a common small DNA tumor virus,whose genome size is about
8kb. It specifically infects squamous epithelial cells and causes benign or malignant epithelial lesions such
as genital warts and cervical cancer.High risk HPV is detected in specimens of more than 90% of
cervical cancerHigh risk human papillomaviruses Numerous variants of HPV16 have been identified in
different geographic locations and ethnic groups,which are different in pathogenecity. There is a very high
incidence of CC in southern Xinjiang,High risk HPV ,such as HPV16 and HPV18,are major causes of
cervical cancer (CC)and HPV16 was found most frequently in CC patients.This dissertation
predominantly included genomic Sequence Analysis of a Human Papinomavius Type 16 Isolated from
Uygur Cervical Cancer Patient in Xinjiang, China and HPV16 Particles are Assembled in 293T
Cells .The aim was to investigate the relationship of Xinjiang HPV16 mutation with high frequency of
cervical cancer in this area, so as to lay a good foundation of development of Xinjiang cervical cancer
vaccine and research on mechanism of carcinogenesis, respectively.

This dissertation included five parts:(1) Cloning and Sequencing Analysis Human Papinomavius
Type 16 Isolated from Uygur Cervical Cancer Patient in Xinjiang;(2) Polymorphism of HPV 16 type E
genes from cervical carcinoma biopsies in Xinjiang Uygur women and cloning as well as expression of
core fragment of E7 gene: (3) Construction of codon-optimized HPV16 capsid genes in the eukaryotic
co-expression vector and transfection of cells;(4) Research of the Expression Level of XinlJiang Strain
HPV16 Gene LI in Eukaryotic Cells; (5) HPV16 Particles are assembled in 293T cells
1.Cloning and Sequencing Analysis Human Papinomavius Type 16 Isolated from Uygur Cervical Cancer
Patient in Xinjiang

The primers were designed to clone Xinjiang HPV16 ,which were based on HPV16 sequences
published in GenBank. Xinjiang HPV16 from Uygur cervical cancer Patient was isolated LA-PCR
technique. Sequencing result showed that the Xinjiang HPV 16 consists of 7963 base pairs (bp) and has a
base composition of 2606 adenine (32.7%), 1392 cytosine (17.5%). 1537 guanine (19.3%), 2428

thymine (30.5%), and a GC content of 36.8 %. The nucleotide sequence comparison showed that there



was insertion in the Xinjiang HPV16 EI gene,which is reason that genome of XinjaingHPV16 is longer
than other HPV16.

2. Polymorphism of HPV16 type E7 genes from cervical carcinoma biopsies in Xinjiang Uygur women
and cloning as well as expression of core fragment of £/ gene

The 41 tissues DNA were extracted from cervical carcinoma biopsies. HPV16 EI genes were
amplified by PCR , HPV16 typeE! genes were sequenced and analyzed. The positive rate of HPV16 ET
was 78%(32/41) . We sequenced DNA found some mutations in comparison with the previously
published sequence of prototype HPV16 El.Some of the mutations changed the triplet codes .
subsequently led to changes of amino acids. The mutations of all eleven HPV16 E/ fragments formed
eleven patterns at nucleic acid level. Compare to HPV16 prototype ., their homology was 96.67%~
99.95%. The mutations of all eleven HPV16 EJ fragments formed five patterns at amino acid level , the
mutations of 63 repetition in £/ gene among mutations was not reported before.

The core fragment of HPV16 EI was cloned into the multiple cloning site of pMAL-p2X
pGEX-4T-1 vectors, whose size is 1011bp, and successfully expressed in Escherichia coli BL2 (DE3) .
3. Construction of codon-optimized HPV16 capsid genes in the eukaryotic co-expression vector and
transfection of cells

The amplifed codon-optimized HPV16 capsid genes from 988 plasmid by PCR were cloned into
eukaryotic  expressing vector pcDNA3.1(+). Thus, eukaryotic co-expression vector
pcDNA3.1-LI-IRES-L2 capable of expressing HPV LI gene and L2 gene was constructed. The
transcription of capsid genes was observed in vivo and in vitro by hydrodynamics-based transfection and
liposome-mediated transfection.Cytopathic effect (CPE) occurred after the transfected with
pcDNA3.1-LI-IRES-L2 into 293T cells. Western blot detection showed the recombinant plasmid L1
protein was expressed in 293T cells .

4 Research of the Expression Level of XinJiang HPV16 Gene L/ in Eukaryotic Cells
Studying on the expression level of Xinjiang HPV16 LI gene, because there are mang mutations in

Xinjiang L/ gene.The eukaryotic expression vector of pcDNA3.1-xj-L/ was constructed and transferred



into 293T cells Recombinant plasmid pcDNA3.1-Human-L/ could express in 293T cells by Western blot,
but pcDNA3.1-xj-L/ not. It draw that the Xinjiang wild type HPV16 capsid gene had an low expression
level in 293T cells. The result makes the helpful exploration in studying the new Xinjiang local vaccine of
HPV 16 and the in-depth research of correlated mechanisms.
5. HPV16 Particles are assembled in 293T cells

Linear or recircularized XJHPV16 was lonely transfected into 293T cellor company with
codon-optimized HPV16 capsid genes,E2 gene and ES5 gene were detected by RT-PCR. Southern blot
analysis of linear genomes revealed that genomes were circular regardless of the state of input viral
DNA.L1 protein was detected in co-transfected groups, butlonely transfected not. The experiment showed
that HPV 16 particles are successfully assembled in 293T cells and codon-optimized HPV 16 capsid genes
Were necessary.
Key word Human papillomavrius(HPV);Xinjiang Uygur cervical cancer patients;

Genomic Sequence Analysis;Polymorphism;eukaryotic co-expression vector; Vrius particles assembled
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HPV: human papillomavirus
VLPs: virus like particles
[
L2
EB (ethidium bromide )
PCR (polymerase chain reaction)
ORF(open reading frame)
RACE(rapid amplification of cDNA end): ¢cDNA
RT-PCR(reverse transcription-polymerase chain reaction)
DEPC (Diethyl Pyrocarbonate)
EDTA(Ethylenediaminetetraacetic acid)
OD(optical density)
SDS(Sodium Dodecyl Sulfate)
SDS-PAGE
Western blot
Southern blot
DEPC: Diethylprocarbonate
DAB: Diaminobezidin
PBS: Phosphate buffered saline

LB: Luria-Bertani culture medium
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ORI 18 B, Bttt /KB S8 i - B HPV16 RUBHATR. 4 TS84T T fifHrist HPV16
LSRR, AT HPV16 L2 SERORSP P81t 19, KA LA-PCR 47 B30 757k, I
PR R e A A A v SRS HPV 16 FEIRIZH ] Southern 24487 MIT LA-PCR /4,
SEIREERARY] LA-PCR 42 HPVI6 J1BL, AVE HPVIS JiBt. ¥ LAPCR /sl
pCR®-XL-TOPO® #ifk, WIFF45REHTFE HPV16 K/NA 7963bp, ettt Ft b CuiosE s K
HPV16, HALE 2606 MGG, 1392 AMHIEIE, 1537 MGG, 2428 AMgREETE, GC S8
4136.8 %, 5 GenBank CURFKMHPV16 [RJELLAT, i HPV16 [ARECRBU AN 41
J& af125673. ay686580 . ay686583 . eul18173. i HPVI6E] FEANIRAAE 63 MMEFHIRE
8, 2TE0HE HPVI6 KN THEC AR . A oE+ BEHmEs AT HPV16
RN P THRGE.
KE 16 AFULNRRE, AT, R HPV6 JERIA], BT, El FERER
Cloning and Genomic Sequence Analysis of a HPV16 Isolated from UygurCervical Cancer
Patients in Xinjiang, China
Abstract The development of cervical cancer is highly associated with human papillomavirus (HPV)
infection. HPV16 and HPV 18 are the prototypical high-risk HPV types and are found in the majority of
cervical tumors. HPV16 is the most prevalent human papillomavirus enotype found in Uygur cervical
cancer patients of Xinjiang, China.To a better understanding of the Xinjiang HPV16 association with a

potentially greater oncogenicity. The Xinjiang HPV16 was isolated from an Uygur cervical cancer



patients from southern Xinjiang autonomy region, China. The Xinjiang HPV16 was amplified by
LA-PCR using HPV L2 consensus primers. Typing of HPV was performed by Southermn hybridization
analysis of the LA- PCR products using HPV 16 specific oligonucleotide probes(E1 gene of HPV16).
Southern hybridization experiments revealed LA-PCR product was HPV16 not HPV18.The LA-PCR
product of Xinjiang HPV16 was cloned into pCR®-XL-TOPO® vector and sequenced. The Xinjiang
HPV16 consists of 7963 base pairs (bp) and has a base composition of 2606 adenine (32.7%), 1392
cytosine (17.5%), 1537 guanine (19.3%), 2428 thymine (30.5%), and a GC content of 36.8 %.Sequence
comparison with other HPV16 strains selected from GenBank revealed that The Xinjiang HPV16 has a
high sequence homology to those of other PEDV isolates,Which were afl125673, ay686580 |,
ay686583 . eul18173 and was the largest HPV16 genome sequenced to date. There was insertion in the
Xinjiang HPV16 ET gene,which is reason that genome of XinjaingHPV16 is longer than other HPV 16.
This study is the first description of the full-length genomic sequences of HPV16 isolated from Xinjiang,
China for the first time.

Keywords Human papillomavirus16:nucleotide sequence;The largest HPV16 genome:Phylogenetic

analysis;E1 gene repeats
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1.2 AR
Taq. LA Taq DNA SREEHER SRR (W H fermentas 227]);  JTOREHEHFIRIA MG

& (JJH qgiagen Aw]AH]); TOPO® XL PCR® wilEidiler (A H Invitrogen Ar]); HIFELK
5245 Topl0 1/ (W TaKaRa 2A7)); Southem it5ll#x (W11 Roche A7]); LA (WH
TaKaRa /A7]); DNAmarker (J¥J[] TaKaRa A7)
13 5t E

R GenBank AR HPV 16 JEKIZ I {RAFP41BEH5 14, FIHI DNAMAN #A3eit4 1
Bl HPV16 15 % HPV16FP. HPVI6FP1 (51 : 5-ATAGGGCCCTTCTGATCCTTCTAT
AGTTTCTTTAGTG-3; HPVI6FP2 ({741 )y: 5-ATAGGGCCCACAGGATCTACTGTTAAAG
G3's S REREY TREGIRA R AR, [RINBETS e b HPV16 1741, 5190
* 1.

£ 1 HTIEEEE HPV16 P85 1)

5 1AAFK 51
L2Ap2 5-GCAGGTGTGGTATCAGTTGAAGTAGTAA-3'
L2Bpl S-CTTCCATTCCCCCAGATGTATC-3'
L2Cpl S-TTTACATAGGCCAGCATTAACCTCT-3'
L1Apl “ATTCCTATAGTTCCAGGGTCTCCA-3'
L1Bpl “TTTAATTGGTTGCAAACCACCTATAG-3'
L1Cpl S-CAAATATGTCATTATGTGCTGCCA-3'
URRFP1 ATAGGGCCCGCTGTAAGTATTGTATGTATGTTG-3'
URRFP2 S-ATAGGGCCCCATTGCAGTTCTCTTITGG-3'
E6P1 S“CAATGTTTCAGGACCCACAGG-3'
E6P2 S-TGCATGATTACAGCTGGGTTTC-3'
E7pl S-CACGTAGAGAAACCCAGCTGTAA-3'
E7p2 S-GCAGGATCAGCCATGGTAGATT-3'
EI1Apl “TTGTGTGCCCCATCTGTTCTC-3'
E1Bpl 5-AGATGTTACAGGTAGAAGGGCGC-3'

E1Cpl S-TGTATGATGATAGAGCCTCCAAAATT-3'



E1Dp2 “TGGTCACGTAGGTCTGTACTATCATTT-3'

E2Apl “TAAGTTTGCACGAGGACGAGG-3'
E2Bpl “AGTATGGGAAGTTCATGCGGG-3'

ESP1 S“GATACTGCATCCACAACATTACTGG-3'
L2Apl “TTAATACATACACATGCACGCTTTTTA-3'

14 FHYEAZDNAKHEULLA-PCRY S H4EHPV16

L$% AxyPrep™ mutiprep genomic DNA maxiprep kit (Axygen, USA) 15a i {54001 S 2022
DNATEARHR, IHPV16 FP4 1Y), éfermentas /s vlHEfHLA Taqg DNAZE G HEHPV16E6
SR B 1425 95°C Smin; 94°C30S, 55°C 308, 68°C 7min, 35/MfiH; 68°C 10min.
WS ul LA-PCRIE] % BillHE . 1 X TAEFHIYK, EBYL(, SRAMT FUELsE.,

1.5 Southern blot 43 HLA-PCR*//)

%% DIG High Primer DNA Labeling and Detection Starter Kit I1 instructions, b ¥—
11dUTP(Boehringer—Mannheim)#5icHPV 16E1 4 KACA#RE . $%Boehringer Mannheim ¢ 15F4
¥, HHPVIGEIREXZ21.0% il ik 54 % £ Nylon/l¥(Amershan) FfADNARET
Southern blot73 . 7 HFIDNATEHO. 2ug NI R Bam 1, PmaC1, Kpnl BEUILA-PCR ;4.

1.6 pCR®-XL-TOPO®-XJHPV16 A ik 1 f 2 i EHP V164K 7411 50T

{2 ipCR®-XL-TOPO® UL RIFLA-PCR FIai) i Be 5 e AApCR®-XL-TOPO®i:
ITIER, FEAFALE I RIAATRTOP10, 37 “CRERIF A1 hiGiAi & 50mg/LKanaILBIEF T4,
37 CHIFIB I H BN BRI RTA, DL NIk, Xho 1 + Apal S BamH 1§1],
BIERE K SSE IEG, K EAUTOR A Hif A T AERARAE A .
L7 JF5lH

N HIDNAMANAIA KT 855 GenBank H & R HPV 1655 R4 175 3 TBLASTLE
8. MEGA3.1 #fHHiNeighbor-Joining RESEM, Bootstrapi/AEi & 1000,
245855
2.1 EHHEALFHEAPVL 64 Ky 4R LA-PCR BRI vk g, o] Wb



A KNA8KD, TRIHPVI6 K/ MIEA—SC (D).

1 2

K1 LA-PCR ¥ HHsk HPV1 6 42K

Fig.1.LA-PCR product of Xinjiang HPV 16 gene on 1% gel.
Lane 1, Marker DL15000 and Marker DL2000 ; Lane 2, LA- PCR product of Xinjiang HPV16

2.2 Southern blot %4:5ZLA-PCR;™/)

HPVI6E1l #4HS5ANEYILA-PCRy“AACHC AN A8k, 5461t BamH 1 FJILA-PCR™
WIASEME RN kKb, 5285 PmaC T BHIILA-PCRP“IZASEIE AN 5k, 52548 Kpn 1 il
VILAPCR ALK/ M K3.5kbe M [idiSouthern blot EHCEEHLRIHLA-PCR =41k
HPV16, 1MAVEHPVI8 (J&2),

2 Southem blot %5ELA-PCR )
Fig.2 Southem bolt analysis of LA-PCR product with probe HPV16 E1 gene
M:DL15000;Lanel, undigested LA- PCR product of Xinjiang HPV16 ; Lane2, LA- PCR product of

Xinjiang HPV 16 digested with BamH I; Lane3, LA- PCR product of Xinjiang HPV 16 digested with Prmac 1;

2.3 pCR®-XL-TOPO®-XJHPV16 T4 Ttk [k -l v



FUREIEN VINGXRo T« ApalXBamH1 JiHjpCR®-XL-TOPO®- XJHPV16, Biflshlier b
VKRGS R T4 FoRipCR®-XL-TOPO® - XTHPV 164Kl (&13). W4 R gn
HPV16 K/NA7963bp, sttt b EHRIER A IHPV16, HALF2606 NGRS, 1392/ MEmEE
153715004 | 2428 MHfRRERE, GCIFIE & M36.8 % CHRHPVI6AKMTEATES % R Z 5.
APV 16E R N FAE3 ME RS, Hol: CGCCATGAGACTGAAACACCATG
TAGTCAGTATAGTGGTGGAAGTGGGGGTGGTTGCAGTCAG.

K3 pCR®-XL-TOPOR-XJHPV 16 H4H itk
Fig3 Restriction enzyme analysis of the recombinant plasmid pPCR®-XL-TOPO®-XJHPV16
Lane 1 , Marker DL 15000; Lane2, pCR®-XL-TOPO®-XJHPV 16 digested by Xho I;
Lane3, pCR®-XL-TOPO®-XJHPV 16 digested by Apa I ; Lane4, pCR®-XL-TOPOR-XJHPV 16
digested by BamH |

2.4 [N AL AR ARG ER 3T

BeHEHPV 161875 IGenBank H R R (IHPV 163 R TR T, 45 pra
HPV16 5t H E L AIHPV 163K FIETE(E97.9-99.8% (32). FHAMMERIRFAINH]
MEGA3.1 #f-#4#Neighbor-Joining RETHAVA, MRS FnT LR, LBiERHPV16[RJECR
BOEHEHPVI6KERY41 5 /2af125673 ay686580 . ay686583 . eull8173 (J&4).
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1. Xinjiang
2 AF402678
3 AF125673
4 AF472508 98 6%
5 AF472509 98 3% |99.0% |98 3% |59 0%
6. AF534061 00 295 |97.0% |99 396 |98 3%
7.AF536179 00 5% (98 0% |99 5% |98 4%
8.AF536180 08 4% [92.7% |98 5% |99.6% |98 : 983%

9 AYEBESTY 98.1% |99.5% |98.2% |98 8% 98.1%|28.7%
10.AYEBBE580 00 8% [98.2% |99 0% |98 6% |98 396 |99 3% |99 5% |98.5% |92 2%
11.AYEBE581 90.6% |98.1% |99.7% | 22.5% |95 2% |99 2% |99 5% |98 4% [92.1%
12.AYB36582 9219 |90.5% |98 2% (98 8% |09 1% |97 9% [9E.1% | 98796 |99.9%
13. AYEBESE3 00 8% [98.3% |99 9% |98 6% |PE 4% |99 3% |99 6% |98 5% |98 2%
14 AYEBE584 100 7% (92,19 199795 |92 5% | 98 396 |00 295 |90 5% |98 4% |92.1%
15.EUT18173 90 8% [92.2% |99 8% |92 6% |98 4% | PP 3% |99 6% |98 5% |92 2%
16.HPUBI348 99 6% |98.1% |99 6% |98 5% |08 2% |99 2% |99 7% | 98 4% |98 2%
17.PPH16 (290 795 |92, 19 |90 7% |92 6% |98 3% |99 2% |99 5% |PE 5% |92.1%

22 ANFHPV 165EKA I
Table 2 .Homology of HPV 16 genome of different HPV 16 isolates
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100 hpusoaas
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100 ay 686579
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B4 SETHPV I T R RS
Fig. 4 Phylogenetic analysis based on the complete nucleotide sequences of Xinjiang HPV16 genome and related

100

HPV 16 sequences obtained from the GenBank database.
The tree was constructed by using the neighbor-joining program ™. Numbers given at each node correspond to the
percentage bootstrap values (for 1,000 repetitions). Replicate numbers less than 50 are not included in the figure.
30018
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USSR OME B g, v udssgiaie )52, R FaEeRIX, HPVI6
(R RO E s E R AR B, DRTURERHPV 16 R4 R i m o R R
RS2, AN ATFFCIE T AR e A I0H PV 1 GIEREL I RSUSE T4)
i, AF T fEERSEHP V16K AL S BT RE AR R R

AW BEFERHPV 16 HP A TlE, 125U RHPV 16K PANE. I
ek PR HEEHPV 1645 KK/ NAT7963bp,  HiGenBank' ' A THHPV16ELE:, AFLHHEHPV 164
A | CARIERACHIHPV 16, SHEHHPV16[RREO R EHPV162E 7815 /taf125673
ay686580 . ay6863583 . eull8173 . HFriBHPV16 E1 AHA(E63 ML S, iX /2 SECHEHPV 16
HEPRIZ EE SR EHEHPVI6 KA = 25

HPV16 ELER (LR AT, 63 Mt T SUmiE | IR TR .
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PHHPV16 4 K75

ACTACAATAA TTCATGTATA AAACTAAGGG CGTAACCGAAATCGGTTGAA CCGAAACCG
GTTAGTATAAA AGCGGACATT TTATGCACCAAAAGAGAACT GCAATGTTTC AGGACCCA
CAGGAGCGACCCAGAAAGTTAC CACAGTTATG CACAGAGCTG CAAACAACTATACATG
ATAT AATATTAGAA TGTGTGTACT GCAAGCAACA GTTACTGCGA CGTGAGGTAT ATGACT
TTGC TTTTCGGGAT TTATGCATAG TATATAGAGA TGGGAATCCA TATGCTGTAT GTGATAA
ATGTTTAAAGTTT TATTCTAAAA TTAGTGAGTA TAGACATTAT TGTTATAGTG TGTATGGA
ACAACATTAGAA CAGCAATACAACAAACCGTT GTGTGATTTG TTAATTAGGT GTATTAAC
TGTCAAAAGCCA CTGTGTCCTGAAGAAAAGCAAAGACATCTG GACAAAAAGC AAAGAT
TCCATAATATAAGG GGTCGGTGGA CCGGTCGATG TATGTCTTGT TGCAGATCAT CAAGAA
CACGTAGAGAAACC CAGCTGTAAT CATGCATGGA GATACACCTA CATTGCATGA ATATAT

GTTAGATTTGCAAC CAGAGACAAC TGATCTCTAC TGTTATGAGC AATTAAATGA CAGCTC
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AGAGGAGGAGGATG AAATAGATGG TCCAGCTGGA CAAGCAGAAC CGGACAGAGCCC
ATTACAATATTGTAACCT TTTGTTGCAA GTGTGACTCT ACGCTTCGGT TGTGCGTACAA
AGCACACACGTAGACATTC GTACTTTGGAAGACCTGTTAATGGGCACAC TAGGAATTG
TGTGCCCCATCTGTTCTCAGA AACCATAATC TACCATGGCT GATCCTGCAG GTACCAAT
GG GGAAGAGGGTACGGGATGTAATGGATGGTT TTATGTAGAG GCTGTAGTGGAAAAA
AAAAC AGGGGATGCTATATCAGATG ACGAGAACGA AAATGACAGT GATACAGGTG AA
GATTTGGT AGATTTTATAGTAAATGATA ATGATTATTT AACACAGGCA GACACAGAGA C
AGCACATGC GTTGTTTACT GCACAGGAAG CAAAACAACA TAGAGATGCA GTACAGGT
TC TAAAACGAAA GTATTTGGGTAGTCCACTTA GTGATATTAG TGGATGTGTAGACAATA
ATATTAGTCCTAG ATTAAAAGCTATATGTATAG AAAAACAAAG TAGAGCTGCAAAAAGG
AGAT TATTTGAAAA CGAAGACAGCGGGTATGGCA ATACTGAAGT GGAAACTCAG CAG
ATGTTAC AGGTAGAAGG GCGCCATGAGACTGAAACAC CATGTAGTCA GTATAGTGGTG
GAAGTGGGG GTGGTTGCAG TCAGCGCCATGAGACTGAAA CACCATGTAG TCAGTATAG
TGGTGGAAGTG GGGGTGGTTG CAGTCAGTACAGTAGTGGAA GTGGGGGAGA GGGTGT
TAGT GAAAGACACA CTATATGCCAAACACCACTTACAAATATTT TAAATGTACT AAAAA
CTAGT AATGCAAAGG CAGCAATGTTAGCAAAATTTAAAGAGTTAT ACGGGGTGAG TTTT
TCAGAA TTAGTAAGAC CATTTAAAAG TAATAAATCAACGTGTTGCG ATTGGTGTAT TGCT
GCATTT GGACTTACAC CCAGTATAGC TGACAGTATAAAAACACTAT TACAACAATATTGT
TTATAT TTACACATTC AAAGTTTAGC ATGTTCATGGGGAATGGTTG TGTTACTATT AGTAA
GATAT AAATGTGGAA AAAATAGAGAAACAATTGAAAAATTGCTGT CTAAACTATTATGTG
TGTCT CCAATGTGTA TGATGATAGA GCCTCCAAAATTGCGTAGTA CAGCAGCAGC GTTA
TATTGG TATAAAACAG GTATATCAAA TATTAGTGAAGTGTATGGAG ACACGCCAGA ATG
GATACAA AGACAAACAG TATTACAACA TAGTTTTAATGATTGTACAT TTGAATTATC ACA
GATGGTA CAATGGGCCT ACGATAATGA CATAGTAGACGATAGTGAAA TTGCATATAAATG
TGCACAATTGGCAGACA CTAATAGTAA TGCAAGTGCCTTTCTAAAAA GTAATTCACA GG

CAAAAATT GTAAAGGATT GTGCAACAAT GTGTAGACATTATAAACGAG CAGAAAAAAA
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ACAAATGAGT ATGAGTCAAT GGATAAAATA TAGATGTGATAGGGTAGATG ATGGAGGTG

ATTGGAAGCAAATTGTTATGT TTTTAAGGTA TCAAGGTGTAGAGTTTATGT CATTTTTAA
CTGCATTAAAAAGATTTTTGC AAGGCATACC TAAAAAAAATTGCATATTAC TATATGGTG
CAGCTAACACA GGTAAATCAT TATTTGGTAT GAGTTTAATGAAATTTCTGC AAGGGTCT
GTAATATGTTTT GTAAATTCTAAAAGCCATTT TTGGTTACAACCATTAGCAGATGCCAAA
ATAGGTATGTTA GATGATGCTA CAGTGCCCTG TTGGAACTACATAGATGACA ATTTAAGA
AATGCATTGGAT GGAAATTTAG TTTCTATGGA TGTAAAGCATAGACCATTGG TACAACTA
AAATGCCCTCCA TTATTAATTA CATCTAGCAT TAATGCTGGTACAGATTCTA GGTGGCCTT
ATTTACATAAT AGATTGGTGG TGTTTACATT TCCTAATGAGTTTCCATTTG ACGAAAACGG
AAATCCAGTG TATGAGCTTA ATGATAAGAA CTGGAAATCCTTTTTCTCAA GGACGTGGTC
CAGATTAAGT TTGCACGAGG ACGAGGACAA GGAAAACGATGGAGACTCTTTGCCAACG
TTTAAATGTGTG TCAGGACAAA ATACTAACAC ATTATGAAAATGATAGTACA GACCTACG
TGACCATATAGA CTATTGGAAA CACATGCGCC TAGAATGTGCTATTTATTAC AAGGCCAG
AGAAATGGGATT TAAACATATT AACCACCAGG TGGTGCCAACACTGGCTGTATCAAAG
AATAAAGCATTACAAGCAATTGAA CTGCAACTAA CGTTAGAAACAATATATAAC TCACA
ATATA GTAATGAAAA GTGGACATTA CAAGACGTTA GCCTTGAAGTGTATTTAACT GCAC
CAACAG GATGTATAAA AAAACATGGA TATACAGTGG AAGTGCAGTTTGATGGAGAC ATA
TGCAATA CAATGCATTA TACAAACTGG ACACATATAT ATATTTGTGAAGAAGCATCA GTA
ACTGTGG TAGAGGGTCAAGTTGACTAT TATGGTTTAT ATTATGTTCATGAAGGAATA CGA
ACATATT TTGTGCAGTT TAAAGATGAT GCAGAAAAAT ATAGTAAAAATAAAGTATGG GA
AGTTCATG CGGGTGGTCA GGTAATATTA TGTCCTACAT CTGTGTTTAGCAGCAACGAA G
TATCCTCTC CTGAAATTAT TAGGCAGCAC TTGGCCAACC ACTCCGCCGCGACCCATACC
AAAGCCGTCG CCTTGGGCAC CGAAGAAACA CAGACGACTA TCCAGCGACCAAGATCA
GAG CCAGACACCG GAAACCCCTG CCACACCACT AAGTTGTTGC ACAGAGACTCAGT
GGACAGT GCTCCAATCC TCACTGCATT TAACAGCTCA CACAAAGGAC GGATTAACTG

TAATAGTAAC ACTACACCCA TAGTACATTT AAAAGGTGAT GCTAATACTT TAAAATGTT
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TAAGATATAGA TTTAAAAAGC ATTGTACATT GTATACTGCA GTGTCGTCTA CATGGCAT
TGGACAGGACAT AATGTAAAAC ATAAAAGTGC AATTGTTACA CTTACATATG ATAGTG
AATGGCAACGTGAC CAATTTTTGT CTCAAGTTAAAATACCAAAAACTATTACAG TGTC
TACTGGATTTATGTCT ATATGACAAA TCTTGATACT GCATCCACAA CATTACTGGC GTG
CTTTTTGCTTTGCTTTT GTGTGCTTTT GTGTGTCTGC CTATTAATAC GTCCGCTGCT TTT
GTICTGTGTCTACATACA CATCATTAAT ACTATTGGTA TTACTATTGT GGATAACAGC AGC
CTCTGCGTTTAGGTGTT TTATTGTATA TATTGTATTT GTTTATATAC CATTATTTTT AATAC
ATACACATGCACGCT TTTAATTACA TAATGTATAT GTACATAATG TAATTGTTAC ATATAAT

TGTTGTATACCAT AACTTACTAT TTTTTCTTTT TTATTTTCAT ATATAATTTT TTTTTTGTTT
GTTTGTTTTT TAATAAACTG TTATCACTTA ACAATGCGAC ACAAACGTTC TGCAAAACG
CACAAAACGTG CATCGGCTAC CCAACTTTAT AAAACATGCA AACAGGCAGG TACATG
TCCACCTGACATTATACCTAAGGT TGAAGGCAAAACTATTGCTG ATCAAATATT ACAAT
ATGGAAGTATGGGTG TATTTTTTGG TGGGTTAGGA ATTGGAACAG GGTCGGGTAC AGG
CGGACGCACTGGGTATATTCCATTGGG AACAAGGCCT CCCACAGCTA CAGATACACTT
GCTCCTGTAAGACCCCCTT TAACAGTAGA TCCTGTGGGC CCTTCTGATC CTTCTATAGT T
TCTTTAGTTGAAGAAACTA GTTTTATTGA TGCTGGTGCA CCAACATCTG TACCTTCCAT T
CCCCCAGATGTATCAGGAT TTAGTATTAC TACTTCAACT GATACCACAC CTGCTATATTAG
ATATTAATAATACTGTTA CTACTGTTAC TACACATAAT AATCCCACTT TCACTGACCC ATCT
GTATTGCAGCCTCCAA CACCTGCAGAAACTGGAGGG CATTTTACAC TTTCATCATC CACT
ATTAGTACACATAATT ATGAAGAAAT TCCTATGGAT ACATTTATTG TTAGCACAAA CCCTA
ACACAGTAACTAGTA GCACACCCAT ACCAGGGTCT CGCCCAGTGG CACGCCTAGGATT
ATATAGTCGCACAACAC AACAAGTTAAAGTTGTAGAC CCTGCTTTTG TAACCACTCC CA
CTAAACTTATTACATATG ATAATCCTGC ATATGAAGGT ATAGATGTGG ATAATACATT ATAT
TTTTCTAGTAATGATA ATAGTATTAA TATAGCTCCA GATCCTGACT TTTTGGATAT AGTTGC
TTTACATAGGCCAG CATTAACCTC TAGGCGTACT GGCATTAGGT ACAGTAGAAT TGGTA

ATAAACAAACACTAC GTACTCGTAG TGGAAAATCT ATAGGTGCTAAGGTACATTATTAT
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TATGATTTTAGTACTA TTGATCCTGC AGAAGAAATA GAATTACAAA CTATAACACCTT
CTACATATACTACCACTT CACATGCAGC CTCACCTACT TCTATTAATA ATGGATTATATG
ATATTTATGCAGATGACT TTATTACAGA TACTTCTACA ACCCCGGTAC CATCTGTACCCT
CTACATCTTTATCAGGTTATATTCCTGC AAATACAACAATTCCTTTTG GTGGTGCATA CA
ATATTCCTTTAGTATCAG GTCCTGATAT ACCCATTAAT ATAACTGACC AAGCTCCTTC AT
TAATTCCTATAGTTCCAG GGTCTCCACA ATATACAATT ATTGCTGATG CAGGTGACTTTT
ATTTACATCCTAGTTATT ACATGTTACG AAAACGACGTAAACGTTTAC CATATTTTTTTT
CAGATGTCTCTTTGGCTG CCTAGTGAGG CCACTGTCTA CTTGCCTCCT GTCCCAGTAT C
TAAGGTTGTAAGCACGGAT GGATATGTTG CACGCACAAA CATATATTAT CATGCAGGAA
CATCCAGACTACTTGCAGTT GGACATCCCT ATTTTCCTAT TAAAAAACCT AACAATAACA
AAATATTAGTTCCTAAAGTA TCAGGATTAC AATACAGGGT ATTTAGAATA CATTTACCTG A
CCCCAATAAGTTTGGTTTT CCTGACACCT CATTTTATAA TCCAGATACA CAGCGGCTGGT
TTGGGCCTGTGTAGGTGTT GAGGTAGGTC GTGGTCAGCC ATTAGGTGTG GGCATTAGTG
GCCATCCTTTATTAAATAAA TTGGATGACA CAGAAAATGC TAGTGCTTAT GCAGCAAATG
CAGGTGTGGATAATAGAGAA TGTATATCTA TGGATTACAA ACAAACACAA TTGTGTTTAA
TTGGTTGCAAACCACCTATA GGGGAACACT GGGGCAAAGG ATCCCCATGT ACCAATGTT
G CAGTAAATCCAGGTGATTGT CCACCATTAG AGTTAATAAA CACAGTTATT CAGGATGGT
GATATGGTTCATACTGGCTTT GGTGCTATGG ACTTTACTAC ATTACAGGCT AACAAAAGT
G AAGTTCCACTGGATATTTGT ACATCTATTT GCAAATATCC AGATTATATT AAAATGGTGT
CAGAACCATATGGCGACAGC TTATTTTTTT ATTTACGAAG GGAACAAATG TTTGTTAGAC
ATTTATTTAATAGGGCTGGT GCTGTTGGTG AAAATGTACC AGACGATTTA TACATTAAAGG
CTCTGGGTCTACTGCAAAT TTAGCCAGTT CAAATTATTT TCCTACACCTAGTGGTTCTATG
GTTACCTCTGATGCCCAA ATATTCAATAAACCTTATTG GTTACAACGA GCACAGGGCC AC
AATAATGGCATTTGTTGG GGTAACCAAC TATTTGTTAC TGTTGTTGAT ACTACACGCAGTA
CAAATATGTCATTATGT GCTGCCATAT CTACTTCAGA AACTACATAT AAAAATACTAACT

TAAGGAGTACCTACGA CATGGGGAGG AATATGATTTACAGTTTATIT TTTCAACTGT GCA
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AAATAACCTTAACTGCA GACGTTATGA CATACATACA TTCTATGAAT TCCACTATTT G
GAGGACTGGAATTTTGGT CTACAACCTC CCCCAGGAGG CACACTAGAA GATACTTA

TA GGTTTGTAACATCCCAGGCAATTGCTTGTC AAAAACATAC ACCTCCAGCACCTAA
AGAAGATCCCCTTAAAAAATACACT TTTTGGGAAG TAAATTTAAA GGAAAAGTTTT
CTGCAGACC TAGATCAGTTTCCTTTAGGA CGCAAATTTT TACTACAAGC AGGATTGAA

G GCCAAACCAAAATTTACATTAGGAAAACGAAAAGCTACAC CCACCACCTCATCTA
CCTCTACAACTGCTAAACGCAAAAAACGTAAGCTG TAAGTATTGT ATGTATGTTG AATT
AGTGTTGITTGTTGIT TATGTGTTTGTATGTGCTTG TATGTGCTTG TAAATATTAA GTTGTA
TGTG TGTTTGTATG TATGGTATAATAAACACGTG TGTATGTGTT TTTAAATGCT TGTGTAA

CTATTGTGTCATG CAACATAAATAAACTTATTG TTTCAACACC TACTAATTGT GTTGTGG

TTATTCATTGTAT ATAAACTATATTTGCTACAT CCTGTTTTTG TTTTATATAT ACTATATTTT G
TAGCGCCAG CGGCCATTTTGTAGCTCCAA CCGAATTCGG TTGCATGCTT TTTGGCACAAA
ATGTGTTTTTTTAAATAGTTCTATGTCAG CAACTATAGT TTAAACTTGTACGTTTCCTG CT

TGCCATGC GTGCCAAATCCCTGTTTTCC TGACCTGCAC TGCTTGCCAA CCATTCCATT GT

[TTTTACA CTGCACTATGTGCAACTACT GAATCACCAT GTACATTGTG TCATATAAAA TAA

ATCACTATGCGCCAACGCCTTACATAC CGCTGTTAGG CACATATTTT TGGCTTGTTT TAAC
TAACCTAATTGCATATTTGGCATAAG GTTTAAACTT CTAAGGCCAA CTAAATGTCACCCTA
GTTCATACATGAACTGTGTAAAGGT TAGTCATACATTGTTCATTT GTAAAACTGC ACATG

GGTGT GTGCAAACCGTTTTGGGTTA CACATTTACAAGCAACTTAT ATAATAATAC TAA
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i /RRIO L BT HPVI6 EI 2887, ENZO Bt
YeRE NGRS

M F PRk g A D A KR 0 s B 2 AFL IR RE 16 2 (human
papillomavirus 16 HPVI16)EI FENRAR S, JtfofidiE/Rikid L ESiE412{HPV16 DNAE]1 £
ath, [N OB HPV16 EI R BOMTIRARIE. Ttk 41 4 Bk i i
IRIBIA L BRI LS WR A ERI DNA LU DNA Jf6ifi PCR 374 HPV16 EI 4Kk
PLPCR P LB s B /K LB S HPV 16 E1 SERZ AT, [IPRegst
HPV16 EI #00F Bb 815 30K 380K pMAL-p2x « pGEX4T-1. 255 PCR #algs i Boney
HEZA T HPV16 EI BITEAR 78%GB2/A1): 0P MFFF R E1 SRR AR AR5,
5 et AR A ET B TR B 11 B, 4G5 HPVI6 571
P FRIRTELE 96.67%~99.95% Z AL {ERIEIICT FIERL 5 FioAREs, #4505 HPVI6 i
FUBLIRRIEPELE 99.7%~100%Z 8L HA 63 DNEEFARAEMFAR NG IRz
Pzt SDS-PAGE 73T, SiREMHENIHT PSSRl & S ERIA. 45 T EEERg A
MU YEF RO SR HPV16 E1 SRR A i85 FIE IR R R AR IR AR T
IR CRESAR T fig 5 HPV16 HUBURRE IR S s m A A e KRR,

Polymorphism of HPV16 type EI genes from cervical carcinoma biopsies in Xinjiang Uygur
women and cloning as well as expression of core fragment of E1 gene
[Abstract] Objective To study the mutations of HPV16 type EI genes of cervical carcinoma biopsies
from Uygur women in southern Xinjiang ., and to analyze the changes of E/ protein function. Methods
The tissue DNA was extracted from cervical carcinoma biopsies. HPV16 EI genes were amplified by
PCR , HPV16 typeE! genes were sequenced and analyzed. Results The positive rate of HPV16 E7 was
78%(32/41) . We sequenced DNA found some mutations in comparison with the previously published
sequence of prototype HPV16 E7.Some of the mutations changed the triplet codes , subsequently led to
changes of amino acids. The mutations of all eleven HPV16 EI fragments formed eleven patterns at

nucleic acid level. Compare to HPV16 prototype , their homology was 96.67%~99.95%. The mutations
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of all eleven HPV16 El fragments formed five patterns at amino acid level. Conclusion HPV16 type EI
genes fiom cervical carcinoma biopsies had some mutations in Uygur women from southern Xinjiang ,
and formed eleven patterns as well as mainstream pattern. The research suggested that the mutations of
HPV16 type EI genes can explain HPV16 phylogenesis and the high incidence of cervical cancer in
southern Xinjiang.

[Key words] Human papillomavirus 16 ; Cervical carcinoma :EJ gene ; Sequence polymorphism

NSRS (human papillomavirus, HPV)&—FIEURDNAREE, 75 [ AAESEEALT]
Bk AR RAERDEHEIMR, b 5 S A UADAHPV16, HPVISH ™, HPVI16
BEDMIZH A= 2 LR X (EDX) s BRHSEDR X (LX) AHAZ X (1ong control region, LCR)Z4H/%, E
X476/ M FHGEIES (open reading—frame, ORF), WEI. E2. E4. ES. E6. E7, HHPVEL
FRAHEEDNASHOGRIEH], W e = 2R ERITE SR EDNA S,

HPV16 fEATINAERIFFEHPV 16281k, HPVI6 2RSS RO W] S 2 51,
FHUERHPV16 43 ARIGHEYE). WY As)  IWEEHAYAA) AR BYAL) AR BYAR)
5 A EERRRATT . BN I i i B AR I, ki
R,

BT A KR fE D B R, BN EIA459~590/10 )1, CARAAR,
HER R RO LR R B A SHPV 16 BETIHES, HEHggirtaPVie Ktk
77.6%~82.61 %" . TRAI TR TR R X 4E B R L B RS HPV 16 E6 ST
FILT HBM D23, URRFENN AR A L. ASCHERasgE BRI L s g
LRI E LR Z IR ToHT,  DIEHZX B SUEIZU T HPV 16 ET SERZEA R
BHFAE 5K S R AT RER R
1. MPEIRITL
1.1 EHYMASPRACRER005 F11 H~2007 43 HFgHEROEE IR EE b B auE TR
AR AR A S ) . BRI R RIRIO L, 308 ~66 %, P
502, KA TN . FrA-80 CLRAF-

1.2 FEEAA] FENASHUAAE(E HAxygenA ). Pfu DNAZR GG (7 Hfermentas/A ) « DNA
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marker (J&HTaKaRaAw]) « PCR JrBEMGAIEINE OB RV EHERARARD .
1.3 SR DNAIHER $4AxyPrep™ mutiprep genomic DNA maxiprep kit i 1507

L4 5198 B PE IHPVI6E1P1/2.HPV 16core-E1p1/p2, /35l R HE 1 4 KRz 0o B
HPVI6EIP1: 5-TTGTGTGCCCCATCTGTTCTC-3', HPVI6EIP2: 5-TGGTCACGTAGGTCTGT
ACTATCATTT-3; HPVl6core-Elpl: 5-CCGGAATTCATGTTACAGGTAGAAGGG-3',
HPV16core-E1p2: 5-GCGTCGACCTATAATGCAGTTAAAAATGACAT-3'.

1L4HPVI6E1 FEAPCRY 1 DAEHMZZDNA BN, HPVI6EL P1 HIP245 W HEHPV 16
E1 JER B 182450 95°C Smin ; 5°C 1min , 55°C 45s , 72°C2min , 35/ME#£;72 “C7 min.
15 HPVI6 E1 FEKFHIGE K o3HT HIPCR AT BRSO & M AERREE PPV 16 E1 PCR
P, 3% BTN, FIDNAMAN version 5.2.2 #A4AS R4 7047

1.6 E1 #2007 Bt mibie K Jsitzieik Fl HPV16core-Elpl/p2 sel i HPV16 EI #Z%0)T B #%0
K/ 1011bp, KRV IR R AL RIS A pMAL-p2x « pGEX-4T-1 b, FIH K

BL21(DE3) 5% &5 RGUIH T IR .
2 4Em

2.1 EFEALTHPV6 EERITH 1
B R rEk & RN RPN B E 1 RE RO MAAE— 2 25, R 240
FESPCR P=Bi IEtstie Rk as L, $47mT W2 42000bp K/ INFHT H44&4ts,  HONS TR AT

1 PCRY H4HPV-16E15EA

Fig.1 Amplification of E/ gene by PCR.
Lane I: negative control; Lane 2: PCR product (2014 bp); Lane 3: PCR product (2077 bp)
containing 63 nucleotides repeats in E1 gene; Lane 4: Marker DL 15000 and Marker DL2000
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22 e SEHZHPV6 E1PER MEIFLR T 2140t
AGHREHT 200 R BEHIHPV 16 ET 35K, 3203PCRF“INIT-45 S A 160 ik
FEVERNEHAAESMEZHTRER (FR) , )T N: CGCCATGAGACTGAAACACCATGT

AGTCAGTATAGTGGTGGAAGTGGGGGTGGTTGCAGTCAG.

el GG Bt SO I (32/41)

E1
I e e 50%
Repetition [
e e (16/32)

0% 20% 40% 60%  80% 100%

B2 41 59k HPV-16ET § EPHIE SRR ET 51595
Fig. 2 HPV16 E1 positive rate and E/ repetition rate in 4 1samples

In the study, HPV 16 positive rate is 78%(32/41),32 samples of Uygur cervical cancer patients tissues DNA
in were amplified with HPV16E]1 full gene. HPV16 E1 Repetition rate is 50% (16/32), There were 16

samples with 63 nucleotides repeats in £/ gene.

23 HPVI6EL FERFP5INE KA 554

32 A EI Bl a5 R SRR T LA, S8R B &0r Bk E HEPI R 2 R
AR 16324 Bk E1 FERITERZHRK PR 11 FhoeARtiiat, BLAST HIDNAMAN version
522 sty #EA5 HPVI6 JFRILLEL, FRIEMEAE 96.67%~99.95% 1), TEAXIRFFHH]
189 {7 E, 448-510 {7, 660 {7 ERAFARMMEAFEG, 70l 50%, 50%, 62.5%:(E2 R
IR FIERE 5 Rl 2), #4505 HPVI6 JRfIELe:, [RRENELE 99.7%~100%2. 18], 1E
HEBUTAI 63 A8 150-170 A7 EFASARE S, 8 50%, i 150-170 A7 E AL
FARNIOE.
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Table 1. Mutation analysis of HPV 16 E1 gene sequence in cervical carcinoma tissue

Variation positions at nuclear acid position of HPV16 E71 gene

17 189 256 391 429 448510 556 651 660 1500 1698
REF A A c G G : T G G T T
XJEO1-XJEO4 C = . “ = = = 5 T £ =
XJE05-XJE020 - c - - - 63 - - T - -
XJE021-XJE0R4 - - T A A - C A - - G
XJE025-XJE028 . . T . ’ - & A . - G
XJE029-XJE032 < - . - . C A < G -
Frecuancy of 432 16B2 882 432 432 16/32 12/32 12032 2082 432 832
mutation (%) 125 50 25 125 125 50 375 375 625 125 25

Note: frequency of the mutation stand for the number of each site mutation in all 32 HPV16 E7 fragments
Gene ID of REF in GenBank (NCBI) is 1489075.

2  HPVIGEI EAMNES
Table 2. Amino acid sequence variations among HPV16 E1 protein

Variation positions at amino acid position of HPV16 E1 protein

39 63 150-170 186 220
REF E E . | S
XJEO1-XJEO4 D - - - L
XJEQ5-XJEO20 = D 21 - z
XJE021-XJE024 - - - T -
XJE025-XJE028 = = @ T 2
XJE029-XJE032 = - " T -
Frequency of 4/32 16/32 16/32 1232 4/32
mutation (%) 125 50 50 375 125

Note: frequency of the mutation stand for the number of each site mutation in all 32 HPV16 E/ fragments
Gene ID of REF in GenBank (NCBI) is 1489075.

24 E1 B0 RBUt BRI RE

RRIEBMAPMAL-p2x-E1 « pGEXAT-1-E1 HFAGRBL21 (DE3) L PTG 537 Cif~#3h)n
P TSDS-PAGEASI, 75 SRkt s ma] W—FBZ07TkDa « 59 kDa 1 H 4%y, PATTUHY
LEHUER (B3, 4.
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& 3 MBP-EIZ&RAMRE
Fig 3 SDS-PAGE analysis of the expression of MBP-E| in E.coli.

M: Protein molecular standard marker; 1: induced with 0.4 mM IPTG ; 2: protein expression without IPTG;:
1 2 M

¥l 4 GST-ELEMARHL
Fig 4 SDS-PAGE analysis of the expression of pGEX-4T -El in E.coli.

M: Protein molecular standard marker; 1: induced with 0.4 mM IPTG ; 2: protein expression without IPTG;

34t

PR T L A SRR, AR RIET S, JATIEAE LT
A, EER AL EE (human papillomavirus , HPV) S E#UEAIRICREY], 7680 %~90 %
MBI P r R EHPVL6 FIPERHPVIS [147E, HPVIEHHPVI8 P\ kRl m st -2
IS BRI, HPV (RAFAEHANES | RO S S FE o 4, 0S8 E R (a2
U ATREEHPYL6 | HPVIS [RFLE, TRZ IS TOIGAREIRY, Wssde iy SR, O
BRI FEEIRFAE PRGN S S JEEDNA 5 DU A AR SRS
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F RGPV B AR B SUEANDS, Fortoi d RS AR SR L SR EDNA E
SR VT s fa 2P (AR AR S e,

B AR CA RN/ i R e S T Y a RO i AT 11 4 I/ e =B LTS T
o, PR IR, ETEUELAHPVI6 gl 1 A THEIPV16 FEERRAERRDNA 7]
Bl T 00514, PCR AGIN T 416 B gzl 2y, Foh32fi HHPv16 £7 BE, ik imegE
F/RBIO L B ESuE LAHPY16 JEGA T

SRS AR, 32 ANE1 PCR (RO Balll & S SAREFRAERRAH R A T ANRIRE AR
(KL R2) |, MR i@ SRS, T SRR TR, S EEIER S
HPV16 J5R R, [RRIEAR96. 67%~99. 95%2 8]; HAMBIHREL JERHE SR LR 741 5
HPV16 JSAURIEL SR 2 SR P AIbLAS,  [RIEPETED9. 7 %~100 %z Inl, L F&5RRIIHPVI6 £
JPH B A ) s R 78 R /K L B i A ELBRSY, (R A 2 bR
KA, 553 BIREL HeDR SRR R P AT A, IRt ki &
EAEEALA, HPV16 £1 FERFTE S IAEZ AT, FPEREARI Rt

AHFURIBGRIPVI6 L7 RAEZAL TR, Horh448-5100 EHINE3ME R ES, 127N
HEFA B R E, 25 RATEMEL DI T 0. HPV EVER /B TEONASZ 5T
FCOREER, B S1E AR AR P EDNA SR HPY ELER M i =AN gkl
B (1) NASRGEHIR, (2) RIEREHIE: (3) DNAZSEEHIIR. NAS A ER B T
RS ERIA AR, (RIS A/ SR Az N s e s
(nuclear localization signal, NLS). fRBel& AR ERMIRIERE ). DNAGS S 4THIER
WA, B E TR ort STHBRLEFE)D 1. HEHPY 16 219963 MA R TSI
TONAGS G, BT TZESNEL R DIRER SN2 2
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PrEEPkHPV16 L14E AN P kK
35 LU AU sE EEb R Human Papiloma Virus 16(HPV16)4X5E5ER L1 A A5 HERTSY

gk HPV16 L1 B EFAZANh A/, I8 KE) ) AR S R g G4
MFrsEkk HPV16 L1 A& AL HPV16 L1 7R AN At: Western blot F5ill HPV16 L1
HERFREEDI. R BB R A Y R HPV 16 AR R A 5 i A
SAEHTHRHARX AR R (A FAACOPARMG, TBL RS PR £k HPV16 L1 765
AR IR, SRR RTaR b ) S S R A DS B T 0E R
KA HPV16: Bighibk: FlKF: AT Fid ik

Research of the Expression Level of XinJiang Strain HPV16 Gene L1 in Eukaryotic Cells

[Abstract ] We studied the expression level of Xinjiang HPV16 LI gene, while L1 Codon-Optimized
eukaryotic expression vector of pcDNA3.1-Human-L/ was constructed as a control. The plasmids were
infused quickly into the rat through tail vein and transferred into 293T cells to determine capsid gene in
vivo and vitro. Results comes that recombinant plasmid L/ gene could both transcript in liver of rat and
293T cells. Recombinant plasmid pcDNA3.1-Human-L/ could express in 293T cells by Western blot,
but pcDNA3.1-xj-L/ not. It draw that the Xinjiang wild type HPV16 capsid gene had an low expression
level in 293T cells, but the Codon-Optimized eukaryotic expression vector had a relative high expression
level. To optimize the codon makes the helpful exploration in studying the new Xinjiang local vaccine of
HPV 16 and the in-depth research of correlated mechanisms.

Key words HPV 16; Xinjiang strain; expressing level; capsid gene LI; codon optimization
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BRI RO W AT RGO, 5 AT REE DIADG.  HATRFTORIAZL
SSREE, Flbe HPV16, 18 A5mfa iUyt e B R bz, LA HPV16
ARG dg g i WU, R X SR R IX , BIFTUESEYE BRI L B3 AR 5 HPV 16
(KBS TR, FH T HPV 16 [BG FLAT RIS e B MR, KIILIOR HPV 16
BOEEASMEFHAR P AT 195, JT4E Pyeon DI, Culp TD M SR BUR d AN T %
HPV16 HIWHNEEI RS, IXPhRGAEE A KR YR (i aE, MR Er RN 1000
L%, AR RGRES K E S HPV16 LI FdK V3. ARSIl 1 Fmiik
HPV16 Y L1 FFH35] pcDNA3.1 FAZZARRAA, L1 BERIIP45 AR s B el 20 e
REEHHLUR HPVI6 L1 SERERA T 2405 5, Rty i A5 S A e S LA Pk
ARV PICATTZOFriiR HPV16 L1 AR 293T 4P /KT THR . (]
IN A SR 3RS 74k peDNA3.1-Human-L1, T 58 HPV16 L1 (&5 THAR
1 ML T7:

L1 # K
(1) Jooki: 988)itkr (fEEFl %5 Martin Mueller 89) , pcDNA3.1(H)EAM (ASLIGEIEAE)
(2) Ziffokk: 293T4H ChEAVRRESIG /KSR 5 (3) kil Taq DNAZEAHEH
JAFaRAEE (W H fermentas/AH)) ¢ FEIRZH, SORHRIFIRIEMOARIG (WHAXYGENAT])
/NERHTHPV16 LI 5a B (14 1 Saco, Maine USA); B EAMAHRPSFCHEHTRIG (WH
sigma/A ) 3 HABBFEAE 2l @) RI0s: RIEErE N, 6~8 FkE, a8~
22 g (W EFHRERES SR )
12 Jji%
1.2.1 pcDNA3.1-xj-L1 S #0572 pe DN A3.1-Human-L 7 4Tk fa
(D51 R HEpcDNA3 N (HEAAFIHPV 16 LIFERR 41 R Al E R 5 Martin Mueller$ {141
988 IR LI 41 (AT RS FULALIIHPY 16 L1 Beit4scs 1% (R .
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L. 5 et

Table 1. Primer design

Primer name Oligonucleotides

HPV16-xj-L1-Pl S"ATTCCTATAGTTCCAGGGTCTCCA-3'
HPV16-xj-L1-P2 5-ACTTACAGCTTACGTTTTTTGCGTT-3'
HPV16-O-L1-P1 5-CCGGAATTCAAATGAGCCTGTGGCTGCCC-3'
HPV16-O-L1-P2 5-CCCTCGAGTCACAGCTTCCTCTTCTTCCTCTTG-3'

) HIFAEIRIERIL K TR R IR b SR = B kA T sl L i R 2 e
AXYGEN2 wl (R IZH SRR S e T A DR, DAZEIRZE s, A
HPV16-xj-LI-P1/HPV16-xj-L1-P2%5 %), DNASRGHHERH T, 95 CHUAEMES min, 95°C A4S,
545 °C 1B:k45S, 72°C {1 min30S, HI0AMEH, 72 ‘CLEMT minGHUFHIRL L. 1988
JIOREisAR, INAHPV-H-L1-P1/ HPV-H-LI-P25 %), DNAZRGHHEH T, 95 CHAEMES min, 95 °C
45 S, 61°C JBKk45S, 72°C FEF1 min30S, H30MEHE, 72 CREMT7 minrRFRLIZE
(3) pMD18-T=xj-LI FIpMD18-T-Human-LI {4 PCR™ Bl ihi i, Yo illnogeiik
FURARRLE i BLo 2 TaKaRa /A HlpMDI8-T Vectorikl[ &t 143, FIEpMDI18-T-xj-LIA!
pMDI18-T-Human-L1, HIIK¥EEEcoR 15Xho D)4

(4) pcDNA3.1-xj-LI pcDNA3.1-Human-LI AR 555E - EcoR 15Xho DSFDIEHA TR
pMDI18-T-xj-L1, pMDI18-T-Human-L/, 73lllFIMCa{bHssaARLL B . T4 DNAERNE
PELIFEDR B S 0D 5 RpeDNAS. 1 44, 16 "CHEERGIR . 1A HALEIDHSa, 37 CRER
A1 et s T RINLBIEER N, 37 it IR HIBEHIERBIE RS, T v
FEPUITRL,  EcoR 1MXho IV,  BiREREFRIK S E IEMEIRT A L.

122 /N pcDNA3.1-xj-LI, pcDNA3.1-Human-LI B2 FRRZSETR ARSI B s
pCDNA3.1454AHpcDNA3.1-xj-LI, pcDNA3.1-Human-LI 2Tk (4510 ug) 20 T2.5 ml
KA ER K T o SR LAIRUAA T 27 Ay B K A i podt Rk 52 (Hydrodynamics-based
transfection method, HDV%) 7£7 sPIEA/NRESHE™ . 8 h JE4bE, HUITHE, f%#nvitrogen trizol
DU THEHUERNA, - #5fifermentas 2y 7] SO SR S licDNA . FIFILIFELRIR S5 [PAG
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URERILE /N U P e

1.2.3 293 T4HI-FpcDNA3.1-xj-L1, pcDNA3.1-Human-LI B4 TR B K
SRR TN LY, Feye B idnvitrogen /A FIFALKI293 THEL AN SO RAHRAE. 45
pCDNAZ AL AXGHEA], peDNA3.1-xj-L1, pcDNA3.1-Human-LI EATRASEG . 157748 h
J&i, $ERPTR 22007 5ERNA, LTk ESR S O [FIN4% R Invitrogen trizol
I FtrizolV AR AN AR (S T Western blotholll, KA E AR 3 TSDS-PAGEHIK i
VAR, AL, —HURRY (—PUANEHHPVI6 LIS iR o —HURNY. (CHOMLRET
/NHRP) J5 HIDAB .5

2 RS0

2.1 SRS TR peDNA3.1-Human-L1 4T 44

2.1.1 HIGEDRI ke NPCRY 4 Wi T1% B iRkERER ik, 291500 bp AbHHBREMIZ T
(). HHut R BOUNGEEER1601bp, LHA%1517 bp) 2.

K 1 L7 PCR BrARHIRER ISR
Fig.1 Agrose gel electrophoresis assay of PCR fragment of L/ gene
M: DL2000 Marker; 1 : Negative control of L1 of Xinjiang strain;2: PCR fragment of L1 of

Xinjiang strain;3: Negative control of L1 of human strain; 4: PCR fragment of L1 of human strain

2.1.2 pMDI18-T-Human-LI {3 Bt ByikPCR ™), DIRIEMSOFaLL B, 14
TaKaRa /A #lpMD18-T Vectoriffil&z it i, #4itpMD18-T-Human-LI. HLKENECOR 1. Xho IH
i), (ER2)

2.1.3 pcDNA3.1-Human-LI B2 TR 5 %58 EcoR 15Xho TOUEpMD18-T-Human-L1 JFifif5
BILPER B e v 2 AR XD ipeDNA3. 144, 15 8lpcDNA3.1-Human-L1 A4,
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EcoR TAIXho DA S E HEMIFE, 28 SaiF s g ihikdt iEafe.  (BE2)

[ 2 pcDNA3.1-xj-LI , pcDNA3.1-Human-L1 JithiEcoR 1, Xho VI %EE
FIG2. pcDNA3.1-xj-L/ , pcDNA3.1-Human-L/ plasmid Identified by EcoR 1 and Xho |
M: DL15000+2000 Marker; 1: PMDI18-T=yj-L1; 2: pMDI18-T-Human-L1; 3: pcDNA3 vector;

4: pcDNA3-xj-L1;  5:pcDNA3-Human-L1
22 AR/ IR IWENA  RT-PCREERRN, RIS pcDNA3.1xj-L1,

pecDNA3.1-Human-LI FTLH TR, HEEMHPV 16 LIFERAEERS FAREHPV 16 LIZERESE N GEUT
EhE, RIS peDNAS. UTTRIT) N ST AR BIL RIS (B3, 4)

B 3 ESpeDNAS. 1-xj-L1 ORI /N UL DR ki)
FIG3. Results of L7 expressed in liver after injected the pcDNA3.1-xj-L!
M. DL 2000 marker; 1.Negative control; 2. Positive control; 3. cDNA of

pcDNA3.1-vetor; 4.RNA of pcDNA3.1xj-L{; 5.cDNA of pcDNA3.1-xj-L1.
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& 4 7E4IpcDNA3.1-Human-L1 gk e NsUFHIE-PLI SRS A
FIG4. Results of L1 expressed in liver after injected the pcDNA3.1-Human-L/
M: DL 2000 Marker; 1.Negative control: 2. Positive control; 3.cDNA of pcDNAS3.1-vetor; 4.RNA of

pecDNA3.1-Human-L1; 5.cDNA of pcDNA3.1-Human-L1.

2.3 #5293 T41Hi5pcDNA3.1-Human-LI FlipecDNA3.1-xj-LI1 41 Tk i A

231 FEAUTRA SISO RT-PCREEAE], peDNA3.1xj-L1, pcDNA3.1-Human-L] 2
RGO TAINU, B I SOHSEFRIIHPY 16 LIFEISE293 TANU A%, M
peDNA3. (D FRAKFILIHERIER(EI5 6).

P 5 pcDNA3.1-Xj-LIFoRAE G293 TAIAG48 h LIFER k]
FIGS. Results of L/ transcription in the thanscripted 293T cells with pcDNA3.1-Human-L/ after 48 h
M. DL 2000 marker; 1.Negative control; 2. Positive control; 3. cDNA of pcDNA3.1-vetor; 4.RNA of

pcDNA3.1-xj-LI; 5.cDNA of peDNA3.1-xj -L1.
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Pl 6 pcDNA3.1-Human-L1 JitREE G293 TAN 548 h LIEEREHRAN
FIG6. Results of L1 transcription in the thanscripted 293T cells with pcDNA3.1-Human-L/ after 48 h
M: DL 2000 Marker; 1.Negative control; 2. Positive control; 3. cDNA of pcDNA3.1-vetor; 4.RNA

of pcDNA3.1-Human-L7; 5.cDNA of pcDNA3.1-Human-L/.

232 EHFRERATHEN  FH Trizold e AL R )5, il Western blotfll E4H Fokirp LIk
HIFEATE L, EE peDNAS1-xj-LIALE A AT, peDNA3.1-Human-LIZH HILHIZ55KDIT)
TS, SR (ETD.

M 1 2 3 4 5 6 17

120

]

Kl 7 pcDNA3.1-xj-L1, pcDNA3.1-Human-L | IRFEEA293 T4IH1/548h L1 &K kK]
FIG7.Western blot for expression of L1 protein in the transfected 293T cells with pcDNA3.1-xj-L! or

pcDNA3.1-Human-L/ plasmid after 48h
M: Protein marker; 1: 293T cells transfected with pcDNA3.1(+) vector; 2,3.4:293T cells transfected with

pcDNA3.1-xi-L1; 5.6.7:293T cells transfected with pcDNA3.1-Human-L/.

3 e
(L iy (1 5 A VA 11/ v U 5 L D 5y 3 € 2 e & B R e 4 e SN =
SFERIHHRI M (459-590/10000 N, 7T [/ DR e v Aope 2z it . MRWToTiEsegE
BRI S 3 22 SHPV 16 R GYE URH S, BB S I 4E S /R I ZCHPV 16 FHAEAG HE A



80%ZcA, FEHRIFHAAAZAE Tt B4 BT CRamA B/ R L e i A LR A A
P8 i FA IR ML

HPV16 LIZ NFEFL IR ER 6 AR 12— KATHS3IAMEESRI . HPV
LI VLPs (virus-like particles) HAMGRAIGIEIANE, nTLAARMBAN A Ehuik, Mm%
TR o F AT w3 R e A 7], 85 24 3 ) R T e A=,
Petra LenzA5/ESE50 A, HPV LI VLPsRIUH BRI S i, REHUE. ot SERan 1y
(DCsyigk. MM, Diane MBI SIZNIESE, HPV LI VLPS) T 5FIAMHCII 2840 1. CDSO.
CDSGS bR U AN DCs FIRANIL. BAIMIDLE IR, i EHiA .

PEriZESE, MITFBHPVI6 L1 SR ASKERGUETERSAS | XA S5HPV16 MEBHHLA G
AT, PR BRAR 4y B IHPV 16 LIFEDPH Er v i i, 5 Resia Rt iy 4hic]
LHRSZHPVI6[IEG: . LEABFTTHERA TRTREEHPV 16 LIZE293 TN IFZA B PR R
SEREW BANFEHPV16 LIAFERORA T, (2 CHUERHPVICE ERIIL1—+E(E293T
A IRRIA ARG, Western blot ARSI ARN B KA. IX RO A HERHM TR
e PR LB UN T B, e e P S A Ty TP e s
C TR RN e 6/ STl b g B (05 3% Y INTE IR G B Al SR A AH 5 € 8

LR, AR AEREACT IR E RO A P IRFOA BT TR R IS, B
HPV L1 HT# RGBSR ERE! 7, AR RET EAHPV 16 LI
DRIAE293 TP IFFIAAKPIAS,  Western blotGAEAHINBAHN R (k. IXEEN . SMEEi
FEER T [FINA THAHPV 16 LIZSAH I, Bdl e 7% FHttpcDNA3.1-Human-L/,
Western blot 45 R BRICEENHPV16 LIAEHF s oS BRI o
(g, X AHPV I HE— P05 N T3l 535k, peDNA3.1(HBEARH TS AHIG418
(FpTtEIEDE (RIBTEE SN, NeoR), FTLARTLAFHGA1 807k H Dl Y d i sohi kR e 4t
Bk 1XSELeder CRIEHIOS8 TZL TR O HT A A1,

HEEHPV16 LI AF(EEORAL S HAE AP OSSR BHIS,  A25 R AR o i T 1
fhidk, Pk, TR e SEITHPV 16 B AT TR T RAT RAFIH I .
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B FUACHPV 1645 D B LR B AL S A e

P H) WSS UL HPV16 ARSI ERZ AR pcDNA3.1-LI-IRES-L2. 5%
F PCR 43 988 #ifAr ikt LILIRES-L2 7B ¥z BrafEs] pCRR-XL-TOPORE A, N5
JE M 5efER] peDNA3.1(H)HAZZIEEAA, I A FA 3044 pcDNA3.1-LI-IRES-L.2;
TR BN 8 A (hydrodynamics-based  transfection) FUE 5 A4 o % 4Li2:(liposome-mediated
transfection of cells), AMIATEHERITIAN . HMERAEDL: BEAUTTRA RS 293T AfUEMEHIE
A1k, H Western blot 777200 293T 4iffirf L1 AT ARIFA. 455 BEDIF45 KR

FUHRIAEA pcDNA3.1-LI-IRES-L2 FHENERf Aokt L1 A1 L2 BRI/ N U 293T
At RS EAUTRIEE Y 293T 4G I CPE (cytopathic effect) Hi%, FWIATEHE
RIEEAIIE Ok, G B A L1 BRA4E 293T 4iffirhik. 458 ittty 7
pcDNA3.1-LI-IRES-1.2 3R EAZAAA, k5190 HPV 16 R LIS At
K] WU HPVIORK eI MR8, g

Construction of codon-optimized HPV16 capsid genes in the eukaryotic co-expression vector and
transfection of cells
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[Abstract] AIM To construct the eukaryotic co-expression vector pcDNA3.1-L1-IRES-L.2 for harvesting
sufficient amounts of infectious HPV16. MethodsThe amplifed codon-optimized HPV16 capsid genes
from 988 plasmid by PCR were cloned into pPCR®-XL-TOPO® vector and then subcloned intoeukaryotic
expressing vector pcDNA3.1(+). Thus, eukaryotic co-expression vector pcDNA3.1-L1-IRES-L.2 capable
of expressing HPV LI gene and L2 gene was constructed. This eukaryotic vector was verified by
enzymolysis and sequencing. The transcription of capsid genes was observed in vivo and in vitro by
hydrodynamics-based transfection and liposome-mediated transfection. The expression of L7 gene in 293T
cells was examined by western blot. Results The eukaryotic co-expression vector pcDNA3.1-LI-IRES-1.2
was successfully constructed and verified by enzymolysis and sequencing. The recombinant plasmid L1
and L2 genes were transcripted in the livers of the rats and 293T cells.Cytopathic effect (CPE) occurred
after the transfected with pcDNA3./-LI-IRES-L2 into 293T cells, indicating that the two capsid genes were
expressed. Western blot detection showed the recombinant plasmid L1 protein was expressed in 293T
cells .Conclusion The pcDNA3.1-L/-IRES-L2 has been constructed successfully, which lays a foundation
for in-dept study on the infectious mechanism of HPV16.
Key words codon optimization;HPV16 capsid gene:eukaryotic co-expression vector;cell transfection
NFLLSRpiEE (Human papillomavirus) JBFLZinek}t, A Ldiigl. 240k &
SYESFIF R 100FHEA_F 2. KR4 & A B e 0m R HPY 2 R R R S,
KA EESE RGP 16 18R st A B DI, SErp S LIHPV L6 A Mo B3
e A OOR TFURREETO U T IAR —KRRIE, S ARk R 50 3 B SuieB A m
{5, 2925 )7 NACFZFAER s DRUATLSRRR IR 5 R AR ML S HEE, FTA— Bk
RGP EFLISR R H LIS R (organotypic cultures) AVMEAMEHL ( mouse
xenografts) AEHAT, MHIXPIMZARMERTG 2 B AR AR AT ISE i e (HPV)
WL, SRR T ISR EVF 2 TR, FoliPyeon D U1 Culp TD FUR A
BERORENL T PR HIR BN R RS, ARG R RS A A R g,
B R A ETESRI1000152 £ . Pyeon DIRFFTRN, SN HG RE LR #I AL
(KL 15 L2 BRI e R A, i B L ZRE DR L ZEE DA AR R GEAA A . Pyeon DR
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JH3/2peDNA-HPV16- £ ZHIpeDNA-HPV 16~ LA RN TTRDEEA TG, TIANHIFS CHAT TRt 35 I
AR BIHPV 16485 AR EAZ R R AR IpeDNAS, 1-L7-IRES-1.2, (8L FIRES SN 1 LI L 255K
FE— NI, JCHRIRINERANTTRL, KRS

1 BTG

1.1 #4 F 9885kE (fli[EFlEFMartin Muel lerBU), pcDNA3. 1(+) #ifk CASZK SRR, 4l
fibk: 293740 ChEAOVRREEBIG /RIS ERITED: LA Taq DNAZR SR SSRAE (0l
[ifermentas/AT]); FORARICRIRIAGRAIE (B HAXYGENAT]); TOPO® XL PCR® sgbEiRilf
JLipofecamineTM2000 (J4 [ Invi trogen/A#]); HIFEESZATop 101 (Y[ TaKaRaZy ] ); HPV16
LIS yelhiidmb (O E B R0 BRI TR A TED; BT (HRP) Aiic i1 gG
O BT AR EAR R AT, AP = hral: Bt R, 6~8)Hi,
JiE18~22 g (W EHERERE S L),

1.2 J7ik

1.2.1 5%t HR¥EpcDNAS. 1 (+) BUANTEER - Z5Mart in Muel ler SRS T-IALIIHPY 16

L1, L23ERIFRgBeitsc 1), FURRFSaEL
gt

Table 1 Primer design

Primer name Oligonucleotides function
HPV-H-LIL2-P1 S“CCGGAATTCAAATGAGCCTGTGGCTGCCC-3' Amplify LI-IRES-1.2
HPV-H-LIL2-P2 5-“CCCTCGAGTCAGGCGGCCAGGCT-3' Amplify LI-IRES-12
HPV-H-L1-P2 5-CCCTCGAGTCACAGCTTCCTCTTCTTCCTCTTG-3'  Amplify L/ gene
HPV-H-12-P1 5“CCGGAATTCAAATGAGACACAAGAGGAGCGC-3'  Amplify 1.2 gene
IRESPI 5-CAAGATGAAGGCCACCCCCACCACC-3 Sequencing IRES

1. 2. 2 B FRAIIPCDNAS. 1L 1~ IRES-1 2FA TR rIFa

HAJ e - AISS TR AASRAT 14 L /- IRES- LZER B, ¥z Bt i3 pCRe-XL-TOPO® i
Ly SRJEE I e RlpeDNAS. | (+) Bz At H LRI SR : LAOSS TR AR, LA
HPV-H-L1L2-P1/ HPV-H-L1L2-P245 14, 7ELA DNAZRGEMER T, 94°CTARMES min, 94°C Ak
45S, 67°C iBK45S, 68°C FEMMU. 5 min, JL3OAMFFR, 68°CHEMB0min, kL l-IRES-2HH
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10g/ L BIEREEBIRHVKAEIPCRY HE45 . pCRR-XL-TOPO® —L7-TRES-LAIREEE - SIEHERHE K
FUPCRI=1), DIRIRMOTALI-IRES-L2Fv B . #2IBTOPO® —XL-PCR el @S, Hgd
pCR®-XL-TOPO®-L/~IRES-L.2. WLpKIEcoR 1. Xho 1 MISET 1) ).

HEeR 1. Xho 1 FSFi 1REYIDCRO-XL-TOPOR- L /~IRES-L2ThRL, [AMRElifbs 1-1RES .25 B
T4 DNAEREMGHZEREL 1 - IRES—L 2B Fr B S OEY) 5 K IpeDNAS. 18k, 16°Cid . F R iza4tL
IS ToplOpsifk (FEH2500 V, HEFH200Q, HIA25 wF), STCRRIRIFE1 hEinfi sl v id s
RILBIEFEPAR, 37°CRBL IXIHBEHLRIEHYER%, SESE NI, FeR 1 dho 1
(L 27 P ) =113 e 1) =3 el s 2 ol | 8
1. 2.3 /NEUHIEpCDNA3. 1-L71-IRES-L.2 TEZ ORISR K 55 pCDNAS. 1A
peDNAB. 1-L1-IRES-LZTEATRL (320810 wg) 7012, 5 mEKw AR K . K LARAA T
2 hIERR R RO A (hydrodynamics—based transfection method, HD) #7 s
PIEEA/NRUREIROY, BEH2 FUINEL, TESHIES hAbsE, BUFDE, 44 Invitrogen trizol Bif]
FHHEPUERNA,  Fifermentas 23 A SO ESR A RcDNA. FIFHILT JER, L2 FERIRE s |
PRSI PR FPIELRILE /N U A R L
1. 2.4 293T4HMIPpeDNAS. 1-L1-IRES-1.2 FZH ORI S DL IR O K293 T 41l
TR, RO PBRE Invi trogen s Bt I293 THA I SER AR . 2¥pCDNA3. 14
AAERRTHEZ, pCDNAS. 1-L1-IRES-LZBEATHREA T . 15748 hig, MM HE
FUDIRL. 2. 37 ENRNA, AL JER, L2 SERIRAN . R FHTrizo V24N AL R
1, Western blotZEATAR, —HUALL mAb, —HUMILIFEHTNRHRP,

R

2.1 HFERIATEE GIPCRY = T10g/LEERREHIK, 7293600 bpib HEs 4
(1) . 51t H A BO) (3625bp) AHEF

50



5000

P 1 LI-IRES-L2 PCR Byfihikte kst 4t
Figl Agrose gel electrophoresis assay for PCR result of L/-IRES-L2 fragment
M:DL15000+2000 marker;1: PCR fragment of LI-IRES-12
2.2 pCR®-XL-TOPO®R-L7/-IRES-L2 W) ¥ 2 FH PR 460 P 9 V) B LeR 1. Xhol F1 STi1 il 1))
pCR®-XL-TOPO®-L/~IRES-L.2, BilleHiti rok Al S R W pCRR-XL-TOPO® L /~IRES-1.2 FeJdH
Iy (E2),

5000
2500

1000

& 2 pCR®-XL-TOPO® -LI-IRES-L2 Jithif1]%E
Fig2 pCR®-XL-TOPO® -LI-IRES-L2 plasmid identified by restriction enzyme digestion

M:DL15000+2000 marker; 1:pCR®-XL-TOPO® vector; 2:pCR®-XL-TOPO® -L/-IRES-L2 plasmid digested by EcoR
1Xho 1and Sfi |

2.3 pcDNA3. 1-LI-IRES-LZEA TRkt 5% € i EedR 1. Xho THISEIT EigtJpCRR-XL-TOPO®
~LI-IRES-LARAFLI-IRES-L.2 FER v B, € NV o2t Lok TRIXAol W) pcDNAS. 1285447,
) 343 B pcDNA3. 1-L1-IRES-1.2 TERFAKR. F ek 1H01 Xnol AUEFY) 46 52 HE T, 45 FAE S
pcDNAB. 1-L1-IRES—L.2 FEAUTRAEEERA, HIPERP A A AR e BT 10 ER (3.
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5000
2500

1000

] 3 pcDNA3.1-LI-IRES-L2 JFoRilift) %
Fig3 Identification of pcDNA3.1-LI-IRES-L2 plasmid by restriction enzyme digestion
M:DL15000+2000 marker ;1: pcDNA3.1 vector;2:pcDNA3.1-L1-IRES-L2 plasmid digested by EcoR 1 and Xho |

2. 4 TR/ NIRRT A RT-PCREE LN, 2k peDNAS. 1-L1-1RES—. 284
JERLG, SR ACAIOHPY 16 L1, L2 FERBE NP RE, REGESpeDNAS. 1 (+) &
ORI P NARARIAE L 1, 12 FERFEE (A, 5).

Bl 4 {4 pcDNA3.1-LI-IRES-L2 JFohije/NsUHIE-PL] SEDR A
Fig4 Results of LI gene expressed in mouse liver after pcDNA3.1-L/-IRES-L2 injection

M:DL 2000 marker; | :negative control;2:positive control; 3:RNA of pcDNA3. 1-vetor; 4: cDNA of pcDNA3. 1 -vetor;5:RNA
of pcDNA3.1-Human-L1L.2;6:cDNAof pcDNA3.1-LI/-IRES-L.2

250
Kl 5 35 pecDNA3.I-LI-IRES-L2)Ftkife /N2 FELRIfFa kG
Fig5 Results of L2 gene expressed in liver after pcDNA3.1-L1-IRES-L2 injection
M:DL 2000 marker; 1 :negative control;2: positive control;3:RNA of pcDNA3.1-vetor;4:cDNA of

pcDNA3.1-vetor;5:RNA of pcDNA3.1-L/-IRES-1.2:6:cDNAof pcDNA3.1-L/-IRES-L.2
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2.5 HEYLE293 T AN A NS KepcDNAS. 1-L1-TRES-L.2 T4 TR BRI

2.5. 1 JEANEE (BE SIEONSE AN S AN S FH AN A BRI AR, i
AN EHS, WREREARAT: TTSIOZA AN AR,  TEAIARIAT 2 RS, RERE
JITE, #rEE. (E6)

A B
F¢] 6 pcDNA3.1-LI-IRES-L2 59293 T4i1)548 h4fi iR
Fig6 Images of 293T cells 48 hours after transfected pcDNA3.1-L/-IRES-L2

A:peDNA3.I(X 200); B: pcDNA3.1-LI-IRES-L2 (X 200)
2. 5. 2 FAFRHORIGIUIIN RT-PCRESREM], pcDNAS. 1-L/-IRES-L ZE L TR 4293 T4
JG, ERGTRAKIHPY 16 27, LZEERBSE293T AP SRAIE, MipeDNAS. 1 (+) 25 BORAK ]
L1, [2ZHENFE (T, 8) .

2000

1000
750

300
250

P 7 pcDNA3.1-LI-IRES-L255 5293 TAN U548 h LIFEIRIF A
Fig7 Results of L/ transcription in the transfected 293T cells with pcDNA3.1-LI-IRES-L.2 after 48 h

M:DL 2000 marker; | :negative control; 2:positive control;3:cDNA of pcDNA3. [-vetor;4:RNA of

pcDNA3.1-LI-IRES-L2 ;5:.cDNAof pcDNA3.1-LI-IRES-L2
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2000

1000
750

500
250

P 8 pcDNA3.1-LI-IRES-L2%E 4293 TAI548h L2HERIFLRAH
Fig8 Results of L2 transcription in the transfected 293T cells with pcDNA3.1-L/-IRES-L2 after 48 h
M: DL 2000 marker; | :negative control;2:positive control;3:cDNA of pcDNA3. I-vector;4:RNA of

PpcDNA3.1-LI-IRES-L.2;5:cDNAof pcDNA3.1-L1-IRES-L2

2.5. 3 FATORISR ARHI] FHTrizo $EH LS E )G, liidWestern blotKnll ki L1
SERIZEAT L, B AT S HEMe 55 000fK4%As, ST A MBS (E9).

Mr/10° M 1 2 3

94.0
66.2

45.0
350
240

200
(€19 pcDNA3. 1-LI-IRES-L2%5 4293 T4 i f48h L1 & 122l
Fig9 Wester blotting for expression of L1 protein in the transfected 293T cells with pcDNA3.1-LI-IRES-L2 after 48 h
M:Protein marker; 1: 293T cells transfected with pcDNA3.1-LI-IRES-L.2;
2:293T cells transfected with pcDNA3.1(+) vector; 3: 293T cells
3 g
SRS L 5 SRS et U S g A W - oy et 5 R A B S e e (e S P e e )
HRIRIKTARRAR,  SXARRBR ) T AFLISR i e By R, Eeam e Sl s DR,
TEHT SR AT b TR SR EUZ AR (B B T T R
W5t HorPLeder CRUIHA R T AEEMIERS TRAKIATEIERN, R ST TR e A 77
PRRAEAE, HERAAAT W . AT IR IpeDNAB. 1-L/—IRES-L 284, AreHk]
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Ryt AR N PR IR T, SRS T AR E NIk e g,
PR EAIFL IS BB BE S, 734k, peDNAB. 1(+) BUAH T A HiGAI8 AT HAER]
BBy, NeoR), FTLAR]LAHIGALSH izt et e ApcDNAS. 1-L1-IRES-L KRS E A1l
F, iXJELeder CHUEEMIOSS FATRIIT A LA,

Pyeon DEFFFURIN, AL B ZEREAREATE TR BB R RGO . TiAHT
FURIFHTRES (GNP FRRRRIAE AT 57 45 L RN LR Se e Rl —NgpArh, TR st T
ARFIHPV1 645 AR HAZ LR IA R A . TRESEmRNAS” Sl (1—BeRFars1, & SRR AR
MunRNAFRS” 33" Sl A EIP S A2 SmRNAI RS AR . IS TRESAT R 2RI
AR SRS — 4 PR mRNA,  (RBHAH EMOZI EANTHE,  IXAEORIE T H ZRES P51
PR LR A B r A peDNAS. 1 -2 1-IRES-LARINZEELL, LANAATERER, %5kl 5
HPV LA AL G203 T A0 BT e SRAF A TRGPE IR R RRL, o 2R, ik TS50
BefE, S THPVAE AR RS

AW FE AT 43 ) SR I G I Ak 4 I 3 4 v R K B e e B R (R ke ) e
PCDNAS. 1-L/~IRES-L 2B 5ekE, RT-PCRESHIIE R B L A L2ZHERAE293 TR IR/ BUTHIE N
B33k, Western blot BEJUESEL DR AT{E293TAIN Pk . T4 JFoRiA 4293 T4
HiBLCPE (cytopathic effect) BL%, RUIAKCHK MM P ERE, EBREREKY
pcDNAS. 1-L1-IRES-2 T JFRIREERT), JAHPVIGIRG LI D Bae St
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HhE
RFribR HPVI6 Jo st RvhieE 293T A1 1k
i 2L I YRR Y RS HPV16 £ 2937 40 5 TUnem sk, mst
Brist HPV16 Eupsh S E R, 770 P pORS-XL-TOPOR-X JHPV16 JJokiL, i Apa I BEUIVEH]
MAZEAGIFENEAL) XTHPV16 JELK], FRENE R BAE T4 SERRRRHEHT PRITERESE. etk
EEMYHER XTHPV16 HEIMFH T a2 st SEIRE 4 4. (1) HIZetEhimit XJHPV16
PR A HPV16 ATERER U FIATRAA peDNAS. =L 1-IRES-L.2 3K [FIFESe 293T 4; (2)
[ MR XTHPV 16 FERL 530 TRAL HPV16 A5 E AL B ERIA A pcDNAB. 1-L1-IRES-L.2
SUIRIFER 2931 4ll; (3) LRt XTHPV16 FEDR U St 293T 4llfi. (4) B EHMENTHTE XTHPV16
SEDR Rl gL 293T 4ififl. RT-PCR (reverse transcription PCR) il ik 4 4{rh HPV16 £2 3
DRI 25 BRI, Western blot 2l 293T 4iiffurf L1 RFeEARIE. 4R Bk
4 HIGRERSRTINE N B £2HEAAN £5 3R, (RE R aEE R (etisdME) HAK5e
SIS SERAL PG L H 1R, ThifE A AN EBAMA XTHPVLE SENAT 5
SRR L1 SREE. 458 IR XTHPV16 JEZAE 293T AR ekttt
WiEE, R AL HPV16 AT R T4
KAgin] HPV16 ; BTl HPV 164K 523K ; 293 T4 M e
Research of the assemblage of XinJiang Strain HPV16 virus particles in 293T cells
[Abstract] AIM We assemble the HPV16 virus of Xinjiang strain in 293T cells and in order to lay a
foundation for future studying the pathogenesis of it. Methods First, we extracted the plasmid
pCR®-XL-TOPO®-XJHPV16, digested it with enayme Apal and got the linear fragments of XJHPV16.
A portion of the fragments circulated with T4 ligase. Both of them were utilized in trasfection
experiments. The experiments have been divided into four groups : (1)transfect 293T cells with the
plasmid pcDNA3.1-L/-IRES-1.2 co-expression the genes of linear fragments of XJHPV16 and
codon-optimized capsid genes;(2) transfect 293T cells with the plasmid pcDNA3.1-L/-IRES-1.2
co-expression the genes of circular fragments of XJHPV16 and codon-optimized capsid genes:(3)

transfect 293T cells with the linear fragments of XJHPV 16 alone;(4) transfect 293T cells with the circular
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fragments of XJHPV16 individually. Next, we used reverse-transcription PCR assay to test the
transcription of HPV16 E2 gene and ES gene in the four groups and western blot assay to test the
expression of capsid protein L1. Transmission Electron Microscope was used to observe of the virus
formed situation in 293T cells. Results We can test the transcription of HPV16 E2 gene and ES gene in
four groups. However, the expressions of the capsid protein L1 can only be tested in group one and group
two. There’s no result in other two groups. Conclusion Eventually, we successfully packaged HPV16
virus like particles in 293T cells and demonstrated that the codon-optimizing of capsid genes is essential
for the forming of virus particles.
Key words HPV16:xinjiang strain HPV16;HPV 16 capsid gene;293Teells;assemblage

FLIIR B (HPV) A URI/NDNAJR 2, AU BDONIRAIEE_E B AR5 AN R R
KRG A, KT OO0 E A R 0% AR S L AR, HPV A ™
WIS, HEPVIARE RIS BB IR, Prh— BRI IR
A e IR E SR (organotypic cultures ) FVNFFMEF ( mouse xenografts)
AEHAS, MK MO S A R T NS ISR aE (HPV) IR, 3K
BRI T PR V2 TR SoliBuck NMEIREERAR BN F-BPV Il
ARG, (BRWE RARNIBPVACCH A H R R MR, K6 -7 kb, IR/ T
BPVIEIRIZHT. Pyeon DESRARH RIRHER EEHAGN 1 FHPVIR BRI RIBIN R, %R
G ARG = A A i, s E R R T RBRIN100045.2 % . Pyeon DP
S ARIE FRAHPV1 645 THRER ] AEIZET. OKbIFIHPVAEIRIZ, {H/&Pyeon DEEAXIATEAR I
FEDRAL) E RIS OBTHEHPV16 4 KIERATR NAT963 bp, S HATTHF FHRER KIHPVI6AE
BRIZH, R APV C AR AT T LK AL, P A IR i (RIS TR
G CRR R IR« RBEFE 7 R BEdkh.

1 RS 77
1.1 # 8 J& kL : pCRE-XL-TOPOR-XJHPV16 ( £ ¥ 5¢ ¥4 i 4% HPVI6 4 K 41 ) ,

pcDNA3.1-LI-IRES-L2 (LIFEH, 2P 3007 RA0); diffukk: 293T40H ChEfIARREE
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BEHARVE T T ) LA Taq DNAZRABERIS A SRAAG (6 Ffermentas AH]); JTORARHURIK
MR & (B HqiagenZy]); TOPO® XL PCR® 5[ i 7 £ M Lipofecamine TM2000 (I [
Invitrogen/A1]);  HIHAVESZ A Topl 0% (1 [ TaKaRaZA 7]): BenzonaselZ%f# (4[4 SigmaZAw])
HPV16 L1 5ENtfAmAb (8 H SR R A RD; B S AIHRPY AR
FHiRlIeG W B MSEARAYHEAGIRA FD: 5T B TAm: HAbIRABS A o
4li,

1. 27595

1. 2. 1 SRR H SAMEX THPV16 BB 455 pCRE-XL-TOPOR-XJHPV 16 4 1% L]
PALB(#Kanat+ 50 mg/L)FFEHA,  [AlHfpcDNA3.1-LI-IRES-L2 FAE1 % NLB(7 Amp+ 50
mg/L)157dk, WA T37°CRFR14-16/N i Hqiagen 2w JFoREbe GGl ik, FApal i)
pCRE-XL-TOPOR-XJHPV16JTTkL, 4t shUAikI X IHPV16 HF T EL, [FIFEMGHREE F16
CHREIR, AiERBerikIm R

1. 2.2 Jingtue IEHOECE IR 293T ML AL, FedoPEREE Invitrogen A AIHAEH)
293T F UMt LI TR, SR 4 41 (1D HIZREBEH XOHPV 16 JEA 5201k
HPV16 AFesE R BRI ALY 203T 41; (20 A SIMUIKHiE XIHPV 16 LN 530
T HPV16 TR FAZSRIEBAILRIFE AL 203T 4 (3) Sl XIHPV16 JE[A
Fege293T 4iffd. (4) HEFMEITEE XTHPV 16 KK FAAEL 4L 293T 4.

1. 2.3 BMERPHSRHPVIGHER AL SN FeAakira8 h, WHAENEXTHPV 16 K14 S
By B O, JFERTPBS (97479.5 mM MgCI2 ,0.25% Brij58 ,0.3% benzonase)
37°CHERE24 he 2NN 7448 Smol / LNaCI, EVK F10Min, 4°C2000gE010M, Witk |
i, Iml B IA20ul 2 FREK (20me/ml).37°Citkah, M. SAiaiifh, MIBGRI B
i AERIZHDNA Southern blot SEEHATIIZMERTHRIPY 1655 FIZH AL, Southern SLEGIHHA%ET Ay
HPV16 EI F:PR4K,

1. 2. 4 2937 ZHfurf E2 SELRIAN ES JELRIRFE R ABDURIRI F 445157748 h, &40 RNA,
PRI Invitrogen A FIFEAEK) Trizol U TRNA 8558 DNAase [ 37°CiH{L 30M , LLZaFR
DNA 754, 4 fermentas 23 RIS TR cDNALH E2 JENAT ES FEA IR
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S5 Rk L. E2P1: 5- TAAGTTTGCACGAGGACGAGG -3, E2P2: 5- CCCGCATG

AACTTCCCATAC -3' ; E52P1: 5-GATACTGCATCCACAACATTACTGG-3, ESP2: 5-TGTG

TCGCATTGTTAAGTAATAACAGTT -3'. E2/ES § #45:414354 95 ‘CTistE Smin, 95°C &tk

458, 54°C JB:K30S, 72°C %EMM145S, IL30 AMEEF, 72 CEEfH 7 min.

1.2.5 293T4HI LI FELAFIURI HeGemtiidia8 h, FTrizoW A4 iU d&r,

Hfinvitrogen 2y A Trizolbi W 52E1 T, Western blotH TLIZSE SN, —HUAL1 L,

PO TNMRHRP,

2 iR

2.1 4 M4k A0 B 5 R AL XTHPVI6 v BE I 3k 48 A BRI Mk N D) B Apa 1 B D)
pCRE-XL-TOPOR-XJHPV16, Eflahl el ik L —25 KNy A 8kb A& i AL ) — 4 K/ ok
3.5kbakti( &), RIS I8kb A i I T~ IR, R RIS S (512).

4 1 pCR®-XL-TOPOR-XJHPV 16T i) %5
Fig! Identification of pCR®-XL-TOPO®-XJHPV 16 plasmid by restriction enzyme digestion

M:DL15000+2000 marker; 1 : pPCR®-XL-TOPO®-XJHPV 16 plasmid digested by Apa |
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K 2 GMEAEXIHPV16 1 B e TR EN S S ML
Fig2 Self-Ligation of linear XJHPV 16 by T4 ligase
M:DL15000+2000 mark  1: Recovery of linear XJHPV 16 from pCR®-XL-TOPO®-XJHPV 16 plasmid digested by
Apa 1 ;2: recircularized XJ-HPV 16 by by T4 ligase
2.2 Southern FXIZMEIKPHEEIPY16HEZH A
Southern SEEGZE AR FIEE RAA A PR EHPV 1 6 FERIALE A AL R G

HIRPE TSPV 16 R AE293 T s (Wb EmwAE) (B3 &

1 2 3
€3 Southem FHILRA LI HsE HPV 16 SERILLSER
Fig3 linear XJHPV16 is recircularized by Southern

1:Linear XJ-HPV16:2: Linear XJ-HPV 16 transfected 293T cells

3: Linear XJ-HPV 16 and pcDNA3.1-L]-IRES-L2 transfected 293T cells
2.3 293TANE2 B AIESFE R LR A HUITRS I RT-PCR (reverse transcription PCR) 55
B, RANSEIRALMIRNA SIARRERIFIE2 R RES SRR (B RGN, HRANSERRA FIcDNA
PIReRE] (B4, 5) M 12 3 4 56

Bl 4 5E5a8h R 203 TAN I PE2RERI %30
Fig4 Results of E2 transcription in the thanscripted 293T cells after 48 h
M:DL 2000 marker; | :negative control;2:positive control; 3: cDNA of  Linear XJHPV 16 and pcDNA3.1-L/-IRES-1.2
transfected 293T cells 4: cDNA of recircularized XJHPV 16 and pcDNA3.1-LI-IRES-L2transfected 293T cells 5: cDNA of
Linear XJHPV 16 transfected 293T cells  6: cDNA of  recircularized XJHPV 16 transfected 293T cells
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B S ALRA8h I EFA293 TAIN-PE2 IR (KA,
Fig5 Results of ES transcription in the thanscripted 293T cells after 48 h
M:DL 2000 marker; 1 :negative control;2:positive control; 3: CDNA of  Linear XJHPV 16 and pcDNA3.1-L1-IRES-L2
transfected 293T cells 4: cDNA of recircularized XJHPV 16 and pcDNA3.1-L1-IRES-L2 transfected 293T cells 5:

cDNA of Linear XJHPV 16 transfected 293T cells 6: ¢cDNA  of recircularized XJHPV 16 transfected 293T cells

2.4 293TAIMI LI FEE TR FHTrizol $EHRAIML S B 1, i Western blotflHsE N2
AL FERRIRTEDL, BT AT A TR AR YL PS04 HBIMr 55 000118%Ar, STt
LVERAAINIFT, M sl M M X JHPV 164 R H 47 (6D

6 293T 4ilfiurh L1 AR5k
Fig 6 Western blotting for expression of L1 protein in the transfected 293T cells after 48 h

1: Linear XJHPV16 transfected 203T cells;2: Linear XJHPV 16 and pcDNA3.1-LI-IRES-L2transfected 293T cells 3:
Recircularized XJHPV 16 and pcDNA3.1-LI-IRES-1.2 transfected 293T cells 4: Recircularized XJHPV 16 transfected 293T
cells
3 ik

NFLImpias: (HPV) J&—RIC B/ NONAJ B, TR N BRI sz 4ifd, 5 [REANR]
FERER RO A P HPV AT R U e, FRNPY B RS T8t —e W
Ao I THPVEASE IS E RN e SR, R, HPVY RIS ME RS Z e 4
TG EERRL L RAE . Pyeon DPAE N RIRHB EEBAREENT. T F THPVIR SR RN e 4
R, SRS A AR, i R R A B RERIN1000/5 2 2.
AHF5T5HPycon DPSERTTVE, TR HPV 16 )0 e EIhLZE203 T AP vy ags, H A TS T
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BEHPVI6FEHE. SORAE T T E e AR

ATF LR RNl 796 3bp, BT 6 THPV 63K R IMRIERS/N T79630p! ™2, Buck
RINAEIGRI Y RS HBPVACS I R M — R, K67 kb, i/ VT BPVAE
PRI, B3RPy eon DPVEHIHPVACTEREIA AT LAAUSEH [ SHHENAL, (ERARBIITELT. Okb ARSI,
ARG RN FARAIHPV AT ERE R T LI E7963bp (KL, BEHAHPVAFESER SR 1AL
(7. 9kb, FRRHPVACTHENEZERR ST, K oiTAHPY L6 s RS A RLATHLA,

ABFFCRIR AL EFRRICIX THPV 16 (1293 T4 LA B | R 15, ST
B RIHPVI 6 RA B A A, T LI 35T PR S R e B AE PV 1 6 R
T, SRSGIEHHPVI6 AR RENIRE ), XTI T

ABFFCRIRANEX THPVI G AANI AT AL B, B 5203 TR 4%, Uk
IR RARERE, Afr Tl — DR
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Iy ABPRA T ES— O BRI o i A 1) HPV16 LRI T e U751,
HEERIZHA/N T963bp, At 7 CHGET IS HPV16 42 KIERIZ 1.
2. AHIFUHEERR HPV16 £1 BRI ZARIEAT/MT, HPVI6 £ BIPEA, 78%(32/41) , BEWIHPVI6
S PECHE BRI LR SRR TN, BT HPV16 A7 SERHERAKT IR 11
PRATRL,; BT LB 5 FRARLE, i 63 MEHTR R AR AR WARE. %
RS S SRR, AR
3. JRIIHAERI) pcDNAS. 1-L1-1RES-L2 #dhk, @ik RESTERISAE—/Nasl FER Frlblg
I HPV16 SEARSEANA e, Aiartleimabsectts 5 ELHIT peDNA3. 1 AR, 2%
HFIFHAAYIAT GA18 fiiidshric, JoJaSdik TSRt
4y ARSI IEREEE i HPV16 L7 SERZ AT/, I BrmHPV6 L7 FERK
PET RS, AIMTFEHPVI6 L1 BB UR IS, X u]hES HPV16 Dbkl
G, R A Y B HPV16 L7 SRR et i, rhe i Zot iz
Pl L5z HPV16 BUBGE AT REERK HPV16 L1 fE AP RS AR,
WA KR BIFTER HPVI6 L/ AFEORS:, (2 S e CHGEr) HPV16 BRI L1 —+F
15 2937 4P ZA EHIRME, Western blot TiERHNEHIN AR IHZEE. IX o FRAT]
FEHT TR R AT S T B R ) R
5 KHERMERE M XTHPV16 SpldEgS 203T 4, TGRS RNRE, ARt
DRIX LR BRibk HPV16 JeEiihr s . 2Rk HPV16 $%4 2931 4R, 7E4ifup nT LAFHiAk
W, I UAE it RSO M, oAk HPV16 LAY MR OA.

AHFFAT FHE HPV16 BRI T51 S spb i e sT, ] T sammaiisse, ot
FURrsE HPV16 Boishe ik, e R AR BOE — et [RINAR A B i i
i\ AT B Skt

65



B

B 81017157 e st =5 7 30D € T [ 1 S ) 3 7 1 i ke 2 P M SR . = S )
Z1 MM PR E IR NPT AL SRR 3R ok B g
B ST 1= Sl Tt A f /S e 47" s B RS 51 173 7S LT o AN 52 i O T N A MR et (B
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HE ot !

RLCIEGRR AT VERRITIRA T2 ARG TS
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FLLNEHE R AR AR Martin Mueller SUBEAD AL HPV16 AKGEHEA.

bWV a1 Y NG i X T ol i v R PR i ] T ks N B e 1R P B e d B
SCEAETTTH R S AR K !
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