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AAV #{k —-HPV16-HPV18-HPyV B SHNHERH
ETHBANERESRERMER"

KIRL B E RS WEA ERE, FES X HA IR, RS,
FHRCBE . K3, ok B

CAEACIRAT 25 E DHTE A BR 2 =l L, Lt 102605 )

BE B ARAEERE A B ARR T e & F B2 % DNA J& a5 B R B9 IR A a8, 1 4 Mt B8 3

T o F AR ARG AR TG FA M, SRANE BT AR 77 ke ) B A R R AT R R R, Fik: R A AR X IR
FBREABRFG TR, 2 AFAILKBIEE 16 B (HPV16 ), 18 A ( &35 HPVIS-1,HPVI8-2 ) fe A % &
Jaar HPyV 3 AR 3k 4 AN B 69 B 7 BAEA 3] | ANma 3k, 8ad % ks 2245 4 04 o sk AT IR AR X 0% 1R
oA LR, Bt dm MR 5L I A IAMBLR A0 B Je T I R 92 62 % PCR B AMBR A B AT R F 4
Mo BER: % KT F PCR &N, BHm3F T HPV16, HPV18—1, HPV18-2 F= HPyV 3k B 403 B 5 %1 A 7.77 X 10°,
6.77 x 10°,7.04 X 10°, 1.24 X 10’ copies * mL" . 1Bma &% 293T/17 20 48 h J& , A K K22 PCR “TA-M 2] 4a fe
MR R 6L 69 HPV16, HPV18-1, HPV18-2 F= HPyV #9552 B 471, 45 W5 5] 4 1.30%x 10°,6.59 X 10°,
6.27 X 10°, 4.17 X 10° copies * mL™" o, F-47 52 3] &-049 404 JK WAB R A 2% 4 293T/17 40l 48 h & , iZ L R
WAL T TIRE Y R0 &30, b —F Rz Bum A A B E, BRI A Fa bt BAA R LR T
ROBEATIE PR IE , 4 Fhm A B B BRI AR AR IR S & PCR BN E 55 4 94.4% ., 70.7% . 83.1% #F= 90.9% .
Gl AT RIRAR KA A L T iR 7T VA= A AR B Je M0 % R A R B A 2, AR IR A4 T 4 FAE S A 2 52
2% PCR A& P 7T AE 4 M xt BB H % AP 5 A AR A, RAUEAR T MM A &R A, o L LA A %
Aotk R SN R F G B B, AR S B AT R qPCR 7 ix AR B4R BB L ) i 3 AN R AR AT 24 6
KR AR ASLKBRE; A S BRA; AR R ER ;B MR IR o F A
FESES: RI17 X#kFRIRAD: A MEHS: 0254-1793 (2025 ) 01-30-09
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The construction of AAV vector-HPV16-HPV18-HPyV pseudoviruses
and application in the examination of human—derived viruses in stem cells’
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Abstract Objective: To employ adeno—associated viruses as vectors to design and prepare pseudoviruses
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comprising multiple DNA viral gene fragments. These were used as positive controls for the detection of human

viruses in the field of molecular testing, thereby compensating for the absence of wild—type viral controls in
viral molecular testing methods. Methods: The adeno—associated viral vectors served as the backbone of the
pseudoviruses, with a total of four target gene fragments from three viruses incorporated: human papillomavirus type
16 (HPV16), type 18 (including HPV18-1 and HPV18-2) and human polyomavirus (HPyV) were, respectively,
inserted into one viral vector, and the adeno—associated viral pseudoviruses were packaged by multiple plasmid
cotransfection. The infectious activity of the pseudoviruses was confirmed by a cell infection assay, and a
quantitative analysis of the pseudoviruses genome was conducted using fluorescence quantitative PCR. Results:
The titers of HPV16, HPV18-1, HPV18-2, and HPyV genomes in the pseudoviruses were 7.77 x 108 copies * ml.™,
6.77 x 10° copies * mL™", 7.04 x 10° copies * mL™", and 1.24 x 10°copies * mL™", respectively, as determined by
fluorescence quantitative PCR. Following a 48 h period of infection in 293T/17 cells, the viral gene sequences
of HPV16, HPV18-1, HPV18-2, and HPyV were successfully identified using fluorescence quantitative PCR
with the intracellular pseudoviruses. The copy numbers were 1.30 x 10° copies * mL™, 6.59 x 10’ copies * mL™",
6.27 x 10° copies * mL™", and 4.17 x 10° copies * mL™". Following the infection of 293T/17 cells with the reporter
gene pseudoviruses for a period of 48 hours, a distinct green fluorescence was evident under a fluorescence
microscope, thereby confirming the infectious activity of the pseudoviruses. The pseudoviruses was employed as
a positive control for the verification of applicability in human mesenchymal stem cells, and the recoveries of the
four viral gene fragments by fluorescence quantitative PCR for nucleic acid extraction were 94.4%, 70.7%, 83.1%
and 90.9%, respectively. Conclusion: The present study demonstrates that the adeno—associated virus packaging
method can be employed to produce a multiviral gene pseudoviruses with infectious activity. The pseudoviruses
can be employed as a positive control for the replacement of multiple wild—type viruses in the viral fluorescence
quantitative polymerase chain reaction (PCR) of stem cell samples.

This method not only reduces the financial burden associated with the preparation of positive controls, but it also
offers enhanced biosafety and improves the efficiency and quality control of the qPCR method, from the extraction
of genes to their amplification.

Keywords: human viruses; human papillomavirus; human polyomavirus; adeno—associated viruses pseudoviruses;

titer; positive control; molecular detection
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( human polyomaviruses, HPyV ) &5, 1 #6455 75 1] L) J&%
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F-BL ML T sh Wil an i g ik, o0 1R O ik
HAT RGPE B AR (HR T 5T
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TESE R T3 T AR B 22 5, AR X 2 i Bt 7 ik
PR . RIS R AR A 25 1T 80T 2 1
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(1, BRI AR R i 2 e 1P, IR DG 22 —Fh
DNA Jo 2, B8R DR 7 AU 4 128 2 2 A ),
HAEN A T LI A g SNIR SR R ik &, I LT AT
T PRBE AT e 1, S — T8 B9 DNA B0 232k
o TEIT TN, oo a5 SRR I 4 e 22 B
YRS A, TR AR A S refrdr, IR, 354
o7 35 PR (B0 R -5 P B BRAZ R A okt L s o LAY
AR ABOR T B AR 4 A A4 [ A m] A Sy i
B, n] FH T REAZ IR R 1 M H 0 4 75 05 B Bk v
A AR Se = 14 o e s

ABEFEXT L 22 R IR BEA T (B 2 DL A
il 45, FE R —> AAV G REEIR N B3 4 Bl DNA
FRTEY P81, (A5 — ol SR 52 0] A [R]85 2 4
P TE R A BAGHIN ) 755K, L IR)— 28 AA N AN R
TEIPA L R T AR, DR B TR 1 s A R A
N0 BER oA it A BRI, SR e 1 AR AR 1 A

Ao BRI TRV A BH X B S e N JB) 72 T i i
A FEASI v A T 3 M IE , AR AR A5 2R
% AAV ZARME I AT /E R Q-PCR FHA: X R i 1
FHFF 4=t AR DNA 5835 1R #
1 #Rl5HmS
1.1 FEUE

1579-AC-GP A=W & 51 F 28R G RBHE
(D) AR T, HCP-258 K5 346 W [ 75 5 ¥ /K 2k
VI EIT By A BRZA ], ECLIPSE Ts2R %8 i i i
HJEFEREHL( i) A FRZA W], Applied Biosystems™
7500 SEI G E B PCR AW A P8R K RBHL (h
) A BT, Sorvall STSR B LI B FEER K /R
B () AR
1.2 R

DMEM . FBS It4 [ Gibco 23], Sinofection 4% 44z
FIFN SuperNuclease %2 F#IA | Sino biological 2\ ],
HEK 293T/17 ZH i1 F Up R4 B rh ot pAAV-GFP

1845 32395 ) .pAdDeltaF6 (555 112867 ) Fl pAAV2,

2( 4% 5104963 ) ¥ 1§ [ Addgene 2\ W], HPV16,
HPVI18 Fl HPyV 1% 5| ¥ ¥R £t F1 44 2 T pUC-18 JiT
i BB DNA (32 1) B At st R E YR ey
A BR A F 4 . HPVI16-HPV18-HPyV 3 [H J¥ 4] i
A6 R A W B RS A PR A Wl 5 L. PBS (6345
20012-027 ) W {4 P8k C /R BHE (P E) BB,
HE 3 A 20 B B0 R & FastPure® Viral DNA/RNA
Mini Kit Pro ( #*5 RC323 ) FIHREHEE i PCR Al il
& (5245 Q513 ) ¥y [ e 5t v MEE LR W RH A R

/AT

&£ 1 WHRT HPV16-HPVIS-HPyV BimE{E AR5 9 IR 5T A4 DNA

Tab.1 Primers, probes and template DNAs used in this research

Hjjﬁi ( purpose ) fof\ ( name ) *ZEZE&IJ ( nucleotide sequence )
HPV 16 1E[#5]4) ( forward primer for HPV16 ) HPV16-F  5- CAGATACACAGCGGCTGGTTT -3

HPV16 JZ[E15]4) ( reverse primer for HPV16 )
HPV16 5 Y6HET (fluorescent probe for HPV16 )
HPV18 IE 314 1 (forward primer for HPV18-1)
HPVI18 JZ 1514 1 (reverse primer for HPV18-1)
HPV18 2%l 1 (fluorescent probe for HPV18-1)
HPV18 IE 514 2 (forward primer for HPV18-2)
HPV18 JZ M54 2 (reverse primer for HPV18-2)
HPV18 FHEHR%T 2 (fluorescent probe for HPV18-2 )

HPV16-R
HPV16-P
HPV18-F1
HPVI18-R1
HPV18-P1
HPV18-F2
HPV18-R2
HPV18-P2

HPyV 1E 85149 ( forward primer for HPyV ) HPyV-F
HPyV 21015 |%) ( reverse primer for HPyV ) HPyV-R
HPyV 2GR (fluorescent probe for HPyV ) HPyV-P

5- TGCATTTGCTGCATAAGCACTA -3

5- FAM-TGACCACGACCTACCTCAACACCTACACAGG-TAMRA -3
5- CTTAGATCAATATCCCCTTGGACG -3

5- TTGGCAGGTTTAGAAGACGTAG -3

5- FAM-TTTTGGTTCAGGCTGGATTGCGTCGC-BHQ-1-3

5- AGAGGATTGGAACTTTGGTGTT -3

5- GCAGCATCCTTTTGACAGGTAAT -3

5- VIC-CCCGCCAACTACTAGTTTGGTGGATACAT-BHQ-1 -3
5- AGTCTTTAGGGTCTTCTACCTTT -3

5- GGTGCCAACCTATGGAACAG -3
5-FAM-TCATCACTGGCAAACAT-TAMRA -3

AL HREL



‘JPA, 4 M 4 W 2 E  ChinJ Pharm Anal 202545(1) .33.
F1(%)
JH#& ( purpose ) £ F% (name ) RT3 ( nucleotide sequence )
HPV16 il DNA ( template DNA for HPV16 ) p-HPV16  5- ATATGTTGCACGCACAAACATATATTATCATGCAGGAACATCCAGACTAC

HPV 18 4 DNA (template DNA for HPV1S )

HPyV #i#i DNA ( template DNA for HPyV )

p-HPV18

p-HPyV

TTGCAGTTGGACATCCCTATTTTCCTATTAAAAAACCTAACAATAACAAAATA
TTAGTTCCTAAAGTATCAGGATTACAATACAGGGTATTTAGAATACATTTACC
TGACCCCAATAAGTTTGGTTTTCCTGACACCTCATTTTATAATCCAGATACA
CAGCGGCTGGTTTGGCGCCCTGTGTAGGTGTTGAGGTAGGTCGTGGTCAG
CCATTAGGTGTGGGCATTAGTGGCCATCCTTTATTAAATAAATTGGATGACAC
AGAAAATGCTAGTGCTTATGCAGCAAATGCAGGTGTGGATAATAGAGA
ATGTATATCTATGGATTACAAACAAACACAATTGTGTTTAATTGGTTGCAAAC
CACCTATAGGGGAACACTGGGGCAAAGGATCCCCATGTACCAATGTTGCAGT
AAATCCAGGTGATTGTCCACCATTAGAGTTAATAAACACAGTTATTCAGGAT
GGTGATATGGTTGATACTGGCTTTGG -3

5- AACTGCAGATGTTATGTCCTATATTCATAGTATGAATAGCAGTATTTTAGA
GGATTGGAACTTTGGTGTTCCCCCCCCGCCAACTACTAGTTTGGTGGAT
ACATATCGTTTTGTACAATCTGTTGCTATTACCTGTCAAAAGGATGCTGC
ACCGGCTGAAAATAAGGATCCCTATGATAAGTTAAAGTTTTGGAATGTGGAT
TTAAAGGAAAAGTTTTCTTTAGACTTAGATCAATATCCCCTTGGACGTA
AATTTTTGGTTCAGGCTGGATTGCGTCGCAAGCCCACCATAGGCCCTCGCA
AACGTTCTGCTCCATCTGCCACTACGTCTTCTAAACCTGCCAAGCGTGTG
CGTGTACGTGCCAGGAAGTAATATGTGTGTGT -3
S5-TCTATGTCTATGTGGAGTTAAAAAGAATATAATATTATGCCCAGCACACAT
GTGTCTACTAATAAAAGTTACAGAATATTTTTCCATAAGTTTTTTATACAGAA
TTTGAGCTTTTTCTTTAGTAGTATACACAGCAAAGCAGGCAAGGGTTCTATTA
CTAAATACAGCTTGACTAAGAAACTGGTGTAGATCAGAAGGAAAGTCTTTA
GGGTCTTCTACCTTTCTCTTTTTCTTGGGTGGTGTGGAGTGTTGAGAATCT
GCTGTTGCTTCTTCATCACTGGCAAACATATCTTCATGGCAAAATAAATCTT
CATCCCATTTTTCATTAAAGGAGCTCCACCAGGACTCCCACTCTTCTGTTCC
ATAGGTTGGCACCTATAAAAAAAATAATTACTTAGGGCCTTTAAATATTTT
CTTATTTATCTAAATATAAGTTAGTTACCTTAAAGCTTTAGATCTCTGAAGGG
AGTTTCTCCAATTATTTGGACCCACCATTGCAGAGTTTCTTCAGTTAGGTCTA
AGCCAAACCACTGTGTGAAGCAGTCAATGCAGTAGCAATCTATCCAAACCAA
GGGC-3

TE (note ) : BB DNA tfv I AR - REES 155 5

FFH, LML R 5T 255751 (the bold letters present the primer binding nucleotides, the bold—

italatic letters present the probe—binding nucleotides ) ; XN RIZEH43 4 HPV18-2 514 BB 4, SR RIZEB /A HPV18-1 515 1384 ( the double

underlined letters present the amplification sequence of HPV18-2, the underlined letters present the amplification sequence of HPV18-1)

1.3

NIEFE B4 ( human mesenchymal stem cell,

HMSC ) Atk it B R
2 FHiEEER
2.1 JREEEIARRI S

Frea G, DA 2 BUBRAH DGR 2484 pAAV-GFP (addgene,
32395 ) RE AR TR DR R A AL B R A DG T
#X 4 Sacl % HindlIL J§ 1] 22 4], 15 %] pAAV-HPV16-
HPV18-HPyV , ¥4 5 56 i f5 04 TR VAN Y S0k, £
B pAAV-HPV16-HPV18-HPyV 5 ki Ll & pAdDeltaF6

7 NCBI B )5 i & 3 Bl 25 10 & L 4 7
G, BEREARST R SN TS 1 it I i e il A
HPV16.HPV18 ( fJ % HPV18-1 Fl HPV18-2 2 4~ J¥
51 ) HPyV 205 B0 82 O 1 DR SF 17 91 (B BE 4R
MABERFSE BRI 1 ik DNA ),

Fy# &4 HPV16., HPV18 1 HPyV 3 Bt A J5Uk 75
PRSF P8 B BRAR DGR B A W 3 Be N 227 91 14

JORLFT pAAV2,2 BORL, H T2 2 B IMIE BIAR ST Y IR
IR

L= JBORE IR AH IR B 11 25 ZR G AT RO B Y 1
T R EEEA S AE AP E G 1 R, A
F18) 5 25 2B A 308 o XUt 70 194 Jy X 9 e PRI A2
pAAV-HPV16-HPV18-HPyV # & % H Ncol/Xhol X
REOIHEAT IR, $47) D 2 250 S i 0B 4 (1 2),

RO
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Fig.1 Schematic diagram of the structure of the HPV16-HPV18-HPyV pseudoviruses vector
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1. pAAV-HPV16-HPV18-HPyV #{A Ncol/Xhol M) ( pAAV-HPV 16~
HPV18-HPyV vector digested by Ncol and Xhol )
B2 JiEWEYILERE

Fig. 2 Results of vector double enzyme digestion

2.2 EEEEIR SOk

A3 AL 2% H A A eGP 4% 5 55 R A9 9 2 X 18
PSV-eGFP Ll & £ 4 HPV16-HPV18-HPyV JF¥ 41| 1y
&% 9% 7 PSV-HPV16-HPV18-HPyV., HEK293T/17 4fi
W52 o0 =AM L RE . TR AT — K 4%
1 x 10° cells » em™ #EATHIHR, 37 C, 5% CO, K F=Afi
KR o BEYET 2 h LA BER E 60% , F b 7R SE
PR Te MR, $518 0.2 ng - em™ BUFCK DNA F
i, K5 OB DNA F DMEM i 8, #2181 pg 5ok DNA
R 1 pL %% 348500 FH &, 8 Sinofection %% Y4 57 F
DMEM Fii B Bt Bk DNA A Y57 B B 5 T
BRRBRAIFESIR TG 5 mine IG5,
A DNA ¥ 9 R 254, IR 51 18 37 °C, 5%
CO, B 240 I H 4~6 h J5 B &4 10%FBS Y
DMEM 5¢ 415575k

LR L

YL 48 h, MERAH MR AT FAE DO i s
GGG H A R IBEO . WIHMEET e T
B B BURL e T i 15 2 5 eGFP L B R FE e iy 4t
R ZSARAL, B eGFP 14 45 5 DR (%) iR AH OG0 25 , 78
LIS 80% 1T LA ik LEE B 4k (0,5, B 3k
g Bt AN 2R AR A

UL 72 h WORKG SR s, 3000 g, 7 4 C R E
> 5 min, 41 0.45 pm UM IEAS BIE R, S R AT
T -80 C&H.

2.3 BRI IR AL T

WOER 1 B b 1 WM P A R T kA T AL 3L, A TR
2 R 50 U-mL™, 25 4 CTFAEE 4 h, L
LB R TP AR I TR . A BRI 1k
T B A% R 1Y R4, ¥ PSV-HPV16-HPV 18-HPyV %
993 7 15 5 x 10° copies « uL™ BURLF MR 1 ¢ 1 b i
TR A, [R50 N7 R A 7 0T R B SR o)
Fb 55 A% TR Tt 11 0 11T S 45 A 35 DR A 3 8 ) A8 fb . 4
B 5 R R ZH AT 80 “CAL B 30 min X5 T HEAT K%
AbFH

XoF L JTORE A G 8 I A% R W AL BT S HPV 16
FSLRFE DUEL, M AR, SR Y SE R 5 DT I
10° copies * pul”" FFEZE 107 copies * ul.™", 107 copies * pul™!
T B B 75 A1 10° copies « uL UKL IR & RE B TE
1% it Ah 341 5 5 PR 430 B2 B %2 107 copies - pL™! (5]
3), Ul B BE SRR HH A 5% BA BORLEE DY), A% R g v
22K 9.9 x 107 copies « pul™" 14 5% 84 J5UkRL, 3 1 4% IR 1
b BRI T3 2K, AT PRIE AL 2 1 i B 45 X Bt 0
RV P o A% TR Tt Ak BEL T S A 7 AR Y 4 il
HPV16,HPV18-1,HPV18-2 il HPyV H fiy%E A 1) 5]
YT RN, 45 5 S A R Ak 3 4 DK
6.6 x 10°~1.3 x 10° copies * uL.™", %R BgAb PR 5 41 HoAb
P I 5 LB LTS IAE 1.9%~6.7% , 346 B B AR
Ak, $ 7R d i TR e R TR SRR ) (B 1 & A 3
DI LA
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=

5 DUEL (copies )/ ( copies - pl.™")

JBOAL FRTER
( plasmid ) (virus )

1010_
10°
10°
107 -
106 -
105 —
104 ,
103 -
102 —
101 -
100 _

P DUEL (copies )/ (copies - ul.™")

HPV16 HPVI18-1 HPV18-2 HPyV

JGRETR + JFkE

( virus+plasmid )

R Ab A
(untreated )
ARG P

( nuclease treatment )

= R

( pseudoviruses )
T - AR AL B

( pseudoviruses—nuclease treatment )
=R TR

( pseudoviruses plasmid )
RO RE R — R AL B

( pseudoviruses plasmid-nuclease treatment )

Al 4 CIFE 4 h BIZFREA TR BERE L I SORE 2 BRACR: ( plasmid removal effect of virus samples using nuclease 4 °C incubation for 4 h )
B. ANFUES EE T A% R AL B 6] HE 45 5 ( comparative results of nuclease treatment of different pseudoviruses sequence )

B3 BRSWRSRERRBITRER

Fig. 3 Pseudoviruses harvesting steps to remove plasmid pollution

24 EEEA

fifi FH qPCR 1% 77 1 X 40 2 15 3] 19 {10 25 2E 17
TR . H% M FastPure® Viral DNA/RNA Mini Kit
Pro i 71 &5 Ud B B2 BOR 8 3L N 4, 20 CURAFE#
FH A6 A0 75 60 1 114 3 ol 25 356 PR 1 5 | 4 %o R
EFXT HFEAT 5 8 B PCR P38, M IR 2R 2 2 x AceQ
Universal U+Probe Master Mix V2 15 pL; I Fli#E5 4
(10 pmol * L") 4% 0.75 pL, %% (10 pmol - L™ ) 0.38 pl.,
iR 7.5 pl, JoA% IR g 7K b 2 28 30 uL. 7F Applied
biosystems ABI 7500 Real Time PCR 1 = 5¢ % qPCR
JZIV, 50 °CF FZ W 2 min, 95 °C R JZ W% 10 min, 2R )5
P L B HGEAT 40 NMIEFR: 95 °C 155,58 °C 1 min,
AR DO AT T o A B LA AT 87 90 1) SO AR M b

YE 5 FORL, B BE i B 2 2 x 107~2 x 10 copies * pL™
5 U BE AR AR I D 2R 45 A, T BRSO R &
20 copies * puL™" 155 S AL X IFE S, qPCR N2
HG oM B , BUESE R LD CoE Ak b, LAFS DL
B RTBOR A A BRI A bR e 2R, TR B R AR
ANTRY 75 5 R R T o

PSV-HPV16-HPV 18-HPyV {EJ% # qPCR £ il
REEIERAL 3 YT 3 512R 7.77 x 10° copies * mL™
HPVI8-1 (Bl ¥4l 1, FAM % 615 5 ) 5 1 [ N
6.77 x 10° copies * mL™", HPV18-2 (5| #) # 2, VIC ¢
Fef55 ) T EE N 7.04 x 10° copies * mL™", HPyV JR#E%
Bl 124 x 10 copies * ml™ . R qPCR e 2% S
W3R 2,

x2 BRASERNABERUSER

Tab.2 Result of pseudoviruses genome copies titer

T % (titer )/ ( copies * mL™) SEH4{H (average value )/ HrifEZZ ( standard deviation )/ RSD/%
1 2 3 (copies *mL™) (copies *mL™)
HPV16 7.67 x 10° 7.83 x 10° 7.81 x 10° 7.77 x 10% 0.07 x 10 0.93
HPV18-1 6.70 x 10 6.45 x 10° 7.16 x 10° 6.77 x 10 0.30 x 10 4.4
HPV18-2 6.89 x 10° 6.65 x 10° 7.58 x 10° 7.04 x 10 0.39 x 10 5.6
HPyV 1.13x 10° 1.46 x 10° 114 x 10° 1.24 x 10° 0.16 x 10’ 12.5

CRCAR R R
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2.5 BRI YL LI

Ry B A 2 P MO B 2 A HLA R AT T
R IR YL SIS K 2937T/17 2 LA 5 4 1 3% e I
1 x 10° cells * em™ 45 F 12 FLAR, H5 35 3 . KR
5 5% T &% 5%FBS i DMEM £ 335 5% 3% 5L 0% B¢ 10 15,
BLEEAD 1 mL, 37 CWEE 2 h J5 53 B fef 0 4y
BRI 48 h JETEDOL IR PSSO LR
FEBL, WG BRI 5 B A, 1 mL PBS 59 2 K
Je BRI AR I DR 2, PR S 405 | P TG0 4 i
R EE LR STIF A

DA 293T/17 41 i /E Ry #0410 i, JE % 48 h J5 WL
YRS DA SR FR NGO, S5 AT UL, AAV 2%
AR 1 Fi 15 35 PR B R A B 2 A R S 254,
FII00 o AR A NAE T, He PR 45 R R B AR DO
S AEE T AT AOER 2 W i (6 G B AR Ty 2 mT
DI A Rt e 7 (181 4),

100, um

A. RIEYE Cunifected ) B. PSV—eGFP &t (infected by PSV-eGFP )

C. PSV—eGFP J&& % Ji5 ¢ Y ML 2% ( fluorescence observation after PSV—eGFP
infection ) D. PSV-HPV16-HPV 18-HPyV J& 4 (infected by PSV-HPV16-
HPV18-HPyV )

B4 BRSEEFEEGN

Fig. 4 Infectively activity detection of pseudoviruses

X IR J 20 e 5 DR 2 A A ), e A )
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Fig. 5 Detection of pseudoviruses copies in infected cells
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