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[ ZE] 86 4 AFL LR #( human papilloma virus, HPV )18 HIFHVE BB RE 1, HEWEUASMEN:, Z ik
JHE PRI #( K Bac to Bac )FRIERS, ¥ HPVISLI FEH T 240 A S8R JTURL pFastBac-Hib, 4% HPV18 L1-Htb, il i 54 X
BB E LR BB AFPROR R4, 2> B F4H 10 Bacmid DNA |, JE55 Y% S0 B B4 I kAT 36 3% i 5 o 50 L8 T E
UK virus-like particle, VLP )T I Ni-NTA RGEaifb #£ 5 E 1 LU/ i s e e | A s, 4% I
RPN SE9 HAE , SREVAIMILAE 1, SDS-PAGE RN AEAERT 73 F i K24 63 000 AL v 13— i 4: 86 [ 457 , Western blotting
UESESA HPVISLL 2 5 B 5 A B IESE L1 A Al A FRATH AR VP, H A2 A T A0 5 /) B0 A0 B 5 B 10 TE S i A 1
HEEAE0.5 ~4 ng/ pl JUE AT G/ NRLLANMIEESE . %8 & : Bac to Bac 15 R 400 FAMHI £ HPV VLP, 3+ HAT (R 12415
P s Ni-NTA G0 fe AR 2677 A 6 x His 22k HPVISLL 8 H .
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Construction of human papilloma virus type 18-positive tumor vaccine by Bac to
Bac baculovirus expression system and examination of its in vifro activity

LIAO Shu-jie, WANG Shi-xuan ", MA Ding” , DENG Dong-rui, XU Qian, WANG Li, WANG Wei, CHENG Yan-xiang,
BAI Xiang-yang, LU Yun-ping ( Department of Obstetrics and Gynecology, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology, Wuhan 430030, China )

[ Abstract] Objective: To prepare human papilloma virus type 18 ( HPV 18 )-positive tumor vaccine and to examine its
in vitro activity. Methods: A Bac to Bac expression system was employed in the present study. HPVI8L1 gene was insert-
ed into shuttle plasmid pFastBac-Htb to construct HPV18 L1-Htb; the latter was used to transform DH10Bac cells to con-
struct a recombinant baculovirus to infect Sf-9 insect cells. The protein of interest was identified by observing self-assemble
into VLPs under transmission electron microscope and was purified by Ni-NTA purification system. The bioactivity of the
purified protein was analyzed by mouse erythrocyte hemagglutination assay. Results: The infected S{-9 cells were collected
and total cellular proteins were extiracted. SDS-PAGE assay revealed a roughly 63 000 D protein, which was confirmed to
be HPV18 L1 by Western blotting. Transmission electron microscope showed that the proteins formed into VLP by self-as-
semble in vitro and located mainly in the nuclei. It was found that the protein induced mouse erythrocyte hemagglutina-
tion. Conclusion: Bac to Bac expression system can effectively prepare HPV VLP with in vitro bioactivity. The Ni-NTA
purification system can purify the protein with 6 X His tag efficiently.
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FEXT HPV B AT RE J) , [FIE o AR R 2 350968
R LA AR O g 1 & Al ok T A . SR, T
HPV ELA % (075 £ A SV, JCIRAE RSN
IR, HRELE N ZUh & 5 i AR 4 2P d
WO S AR L, S HPV AR G B b I8 88 1 F 52 3 ok
TERMRER, 1991 4F Zhou > & YKIIFSE HPVI6LL
KR AERIMAXRRIE RG] AATAR AT
JRFE DNA AR FERE BRI virus-like particle, VLP),
VLP 454 - HA R IR e 2 A 2 1, BRI 78 )
HPV 17 58 2 AH [F A Bt R e 0, #2449 v] LA
ST RE R T HPV (G2 SO, I 77 A AR 4 e v
AR, /N vl 5 R R A G g, AR
NGy K Nz VLP o8 DNA, fIf DL 2% e 4
Fho HI, JFRN T HPV S B8R .

HATER X HPV6 11,1618 VLP A4 PUf & 2l iz
PETAE E AR 20 A TG R SE 5, AN AR 7T
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1.1 XAE Sk

A HPV18 R4 3L e 51 i) ok ph 72 ] Vg 1
18 K% Hausen HAZ TG , 5 REZAK T-easy W H Pro-
mega 2~ H), T EAF 04 H Invitrogen 28 Al o TR $2
BOAF &4 B Qiagen A H) , Grace X5 F7 W i 4 1L 3%
B A Gibeo 2~ Hl. B HUFFAR 9% 3 ( fili FK Bac to
Bac )FTiKRG N Invitrogen NE AL Ni-NTA B H
4fifk 254 Novagen /A F) ™ o ZEH2 BRL pFastBac-
Htb .DH10Bac Ffh &% Sf-9 E 20 fg iy v [ R} 27 b
SREEME S TG . A BRI SA Sant Cruz A )™
Mo
1.2 PCR # 3% T-HPVISLI ity

FT9 5 HPVISLI i PCR 5%y A S286 % A
73T, I i Invitrogen A RIA AL, LUES 14 :57-CG-
GAATTCAAATGTGCCTGTATACACGGGTC-3'; | 1%
2] ¥ 5'-CCCAAGCTTCACACATATTACTTCCTGG-
3. Bl 55 BAE A EcoR 1 F Hind TV &, LA
A HPVISL1 234 ik PBR322-HPV18 b
W4T PCR BN, 38 25 F 7y 94 °C 30 5,52 C
45 5,72 °C 60 s, 335 MEIF, PCR ¥ 3 /=24l

AN IS 7 2 T-easy 044K, A4 BB 2 FOkE T-L1 ;5 48
XUFY] Ke PCR %58 5 AT P 458 , DU B Invitro-
gen A 5E N
1.3 £/ 4 Hib- HPVISL] M & & T HAFK
I B W AT

Ph EcoR T #1 Hind T ALJY) T-HPVISLL ki,
Fralifelnlfe HPVISLL JEMH  iEH: ZFF IR EE R IA R
iR pFastBac-Htb ZEHR 31, #4) 8 p% 5 41 Fkr Hib-
HPVI8L1. ] Hib-HPVISL1 FI5 A 1 4R 9% 75 5L A
ZH Bacmid Fl## B SR A9 DH10Bac 20 i 364754 )8: 2.
L, AR, ZAFRE AR 0 0 Bk BB PE 1 e, 8 74
i Qiagen 23w 7 i U A S BUEE ZH 1Y Bacmid DNA.
1.4 mpe3Eiiiedt 4 Sf9 Rk wmie

B A4l Sf9 75 10 % B4 IR 4 13 19
Grace's Y FRWEH 27 C Y7 e Sf-9 41 HUF% Bac
to Bac #AE VI B HEAT  F YL 5 Ak S5 97 72 ~ 96 h.
1.5 &k =4 SDS-PAGE % Western blotting % #

IR 94T SDS-PAGE Fll Western blotting
R o ASHI 2 R vk AT, BB A e B O
T (2 A5, ERETF 10% (1) PAGE JiE, HL UK o
FH% i rE 5 [ e WAL B, % S e, TR
IR A 23 AL B PAGE 0% TR IR £ 4k i |,
FHBEIR W34 37 «C 1 h, —H1( 1:500 )4 °C
K H B A — T8 37 C 1 h, fiJa FEUR
i ALY 0 R G
1.6 HPVISL1 & & #) 24k

FH Ni-NTA # fig 4l fb 5 45 (- Novagen 2\ #l =
d ), R FH AR AR P SR % HPVISLL 2K 11 #E A7 44k
Hr PRI Ni-NTA 2k R 305
1.7 BB & MAF R IR A9 SI-9 20 M P 9%
FH B

P YL F 4 Bacmid DNA 72 h Y SF-9 4HAE LAY,
TR E A, B S B IER
1.8 s A 4rtm Bt 42X 3

C57BL /6 /)N BUHR BK J5 B, T 2 99 bt &,
0. 1% BSA PBS VE4ifig 2> 5 W LAS , B 1: 100 1k
Rl i 200 e B 95 BR 24K 1) HPVI8LL 8 50 wl
( FH I 400 ng ) IMA 96 FLIRE MR H, SR J5 847 %t
LEF RS, FINA S0 wl F8/n 4Bk, 4 CHEF 3 h,
PLO. 1% BSA PBS Ay BAMEXT BE , AS AT Aa] &b B 114 Sy
25 FIXT IR ISR 25 51
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2.1 HPVISLl AR £ %R F4F4 T-HPVISLI &
Htb-HPV1811 &4 #y#
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VL EcoR 1 + Hind TWE§Y] T-HPVISLL ik f
pFastBac-Htb ZURITR: , ¥ HPVISLI F Boi%4 24k
ALY pFastBac-Htb, 28 EcoR [ + Hind T XU U] %
JE PR AR L1 7 BeRK/NA 1700 bp, 5 L1 B
WR/IN—Z07 I IERC B 1) MIFZ5H S GenBank
X050155430-7136 HPVISLI X}, 3t % A4 2 b B
755, 6 337 bp T—G,6 646 bp T —C , ¥
SR X578 H I AR KA 5
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B 1 =AM Htb-HPVISLI MEsI & E
Fig.1 Identification of recombinant plasmid
Htb-HPV18 L1 by EcoR 1 /Hind 1 digestion

1:Marker;2,3,4: 4 600 bp fragment was linearization Htb;
1 700 bp fragment was HPV18 L1, indicating that the

recombinant transfer plasmids were correct

2.2 EAMRRFOKRFR MAOIERER

DL Htb-HPVI8L1 J5i k754 & T DH10Bac 4 fifd,
24 ~48 h J5 Al LR FEPE - B A RSP EEA K,
B BEHL P BE 1Y v BE 2 B 41 9 HPVISL1 Bacmid
DNA HIAF R % 8 4% A 51 % MI3F 5'-GTTTTC-
CCAGTCACGAC-3’ MI13R 5'-CAGGAAACAGCTAT-
GAC-3', i#47 PCR ¥ 3. 0 R 5 A0 i 2, R 4
Invitrogen # 7E 1 B 45 PCR 7= ¥ K /N B % J&
2300 bp + 1 A BERI KN, B 4 000 bp £ A
LUK &5 JAE K25 4 000 bp Ab H IR EE SRS 8 453
HE—2UESE T H ARG T HPVISLL B, EXR
i E PRI A 1 ) 5 A A IR FE ) HPVISL (1) Bac-
mid DNA 4% Sf-9 4iififd. 27 CH;F7 48 ~72 h J5#t
FEYL AN M AR B, MO, ot s, A0
55 IE 0 B0 TR BB X L MR AR Y 72 h Y
A, LAZ4EHL DNA SHERAT PCR &1, SR HE
TKTERZ1 700 bp &b W] UL S0 2545, 5 HPVISLI
FERKN—30 . UL A & A AT IOR
B HPVI8 L1, [FIATE AR R A A T L1 %
HCE 2 ).
2.3  Western blotting 2 #7 % HPVI8L1 & & &) 44k

WA e A AR R B LA, 72 h SRk
YN, S BUAN M B 14T SDS-PAGE., 5% IR 411 iy

AHLE, AT UL 2905 B L 1) SE-9 AR MU AEAR XS 73 F T
K263 000 4b i1 BL—F¢ P45, 5 HPVISLI
HEAMSFiE—3 . 4 Western blotting UESZ1% 25T
Al 541 HPVI8LY HUiAds Stk e i B’ 3) |, Bi Wi
s A E ARG R T 3Rk H A A, T HLT R A
) L1 835 H B A RO,

bp 1 2 3 4 bp

23 100— gy
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2 PCR ¥ZEEZ Bacmid-HPV18L1
Fig.2 PCR analysis of recombinant Bacmid HPV18L1
1:Marker; 2:Bacmid-HPV18 L1 P3 viral stock-infected
St-9 cells;the target fragments of 1 700 bp were obtained
using primers of HPVI8LI ;3 :PCR products with primers
PUC/M13 corresponded to the size of the target gene 4 000 bp,

indicating successful transpositions; 4: Negative control
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3 Western blotting %41 HPV1SL1
BB S QMR RIRIE
Fig. 3 Expression of HPVISLI1 in Sf-9 cells
analyzed by Western blotting
1: Marker ;2 ,4:Sf-9 cells infected with recombinant
Baculovirus HPV18L1. Positive band located at around

63 000;3,5 :Sf-9 cells uninfected saved as negative control

FIFH Ni-NTA R 40 fE 28 PR 45 44 X HPV18 L1
EHPE T, KA HPVISLL 25 1Y 40 g 24 firt
LiE S EZPRIR A L Ni AR, L1 AN AR
G R E RS sl e KR4 B AR R w4 6
B, Bea R L1 & e, BAAR Bk I Ni-
NTA 2lifb R vi 5. gtk 45 R SDS-PAGE
N, AT UL A4S A9 B FZE AR X 20 R 63 000 Ab A
g’ 4),

2.4 3 E 4 Bacmid DNA %9 Sf-9 %0 e F 5% & B
ESADR N RS

ESTHRGDWEAIESE , TR YL H 40 Bacmid DNA 72
h J5 , SE9 AR AT DK R sl HE S 1Y LA 24
50 nm AYEKIEAS R, BIA VLP JERG, H VLP £%
FEAET AN, s A D ik [#15 ).
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Fig.4 Expression of purified HPV18L1 proteins
analyzed by 10% SDS-PAGE
1: Marker; 2:The unpurified HPV18L1 protein;3: The purified
HPVI8LI protein under the native conditions. The purified
protein band is located at 63 000; 4:S{-9 cells uninfected
by HPV18L1 served as negative control

5 MBHREWRELEH Bacmid DNA
S£-9 28 B i) 75 25 kL
Fig. 5 Electron-micrograph of HPV18 VLP in
recombinant transferred Sf-9 cells
Arrow indicates that 50 nm hollow spherical

particles primarily located at nuclei

2.5 HPVISL] & & 694k SME 4x 2 L5t 52 1A

RIREAF T alifb iy HPVISLL & a5 /N Bl
CIANMuBESEC [ 6 ) o EAE AR FE Bl AR 1 o VR B Y
R 1A 0 a8, B A R A B VR EEAKIR R 0. 25,
0.5.1.2.4 ng/ wl, SEFBTRIKEEM 0.5 ~4ng/pl 7]
PIRER E B 5 AR AL
3 4t i

Bl G e 22 AR W 2 1 R R R B B
B B IR YT AR TR T . YR X SR
LA IR Z R, AR I 22 IR AR P 1
S B T AR 1 928 1 40 LA BRI 25 Ry 28R 1) 28 1 4
ABEERE ] 25 LA VLP A A% 0 0 T 7 14 928 1 2 P
B MBS T SR, KIS A 7 ik AT 5, etk

B SPERCRAS, I R R

6 /INROMEIEIAKE ST HPVISL1 MEFiE N
Fig.6 Mouse erythrocyte hemagglutination assay of the
HPV18L1 protein bioactivity
1: Blank control; 2 : Negative control; 3,4 : Purified HPV18L1
protein under native condition. 3-a, 4-a: 0.25 ng/ ul;
3-b, 4-b: 0.5 ng/pl; 3-c,4-c:1 ng/pl;3-d,

4-d: 2 ng/ pl;3-e,4-e:4 ng/pl

TERZRIE ARG, AL EEE Bac to Bac £
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BRGHAMRESMMN (1) Zatt, FRkES
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FLAh W AN , BBV T TE A M A7 45 5 Bk 1)
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A BRI AR, AR S A W Ts v, s
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Ko W HAT AR 8O R BeAME L, mT DA 24
FERILRGR TR w ot B AR ol ek
ik VLP Wit R S,

TEARS G L —BESE T HPV VLP 7] LA
BFE FE Bac to Bac RIBRGE P RIL i, &
SERG R H A DNA 7 Beve B A R 3k 3K pFastBac
HTb, #ERTRE H & A 5L A 6 42 R
bR, W TA RIS Ni-NTA # g 2 A R8T
SEANTY, NG RTF)FH Ni-NTA B A tEdefralife., &
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