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P R iR i i B A A A . D536 BL WDSV & R4 51 54l , PCR 33 WDSV or fA Fllor fC 3E[H , 53
AL 7 SRR K AR L i Ak Rosseta(DE3) JEZ 41, 2 IPTG iSRRI EAE ARG . R IE T £ S E 45
A B H KON B R 04 T S BE BV 22 B, 4 DT orfA RIHT orC 19 £ S BEHTIR , Fl Western blot 3 & Wl T 44 1) 45 5
PE. A& 0 2 SR ST I orf A R orfC Rl & 3 BT BEREFI HelLa299 ,SPC-A-1 Mg 4t i iy 323k . (45281 PCR
PR T WDSV orfA MlorfC IR . MU T or fA FlorfC 3R Y F R K EAIFHFHT TIHEFRE  orf AR
orfC T 21 Al & & 1 LA IR AT A7 78 5 SR B B2 T V2 5T 45 & T 0 IOID 58 S 9% A R0 305 T St sl & 45 8 T
Pt orfA FIRHT orfC ML . PUARZL ik 1 2 8 000~1 : 10 000;38 i Western blot 3 , Fl H I R T 1L 35 2 B A4S 00 21 T
JEA%F IR B R A R B AR A i T SRR B R . (45 W& 8 B BT orf A ML orfC Z i Bedi ik A A
ARGF 0 5 S BB A0 FH T A% e 3k L IR R Mg 4 i b 2635 19 H I B LAY Western blot £ .
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Preparation and preliminary application of polyclonal antibodies
of walleye dermal sarcoma virus(WDSV)accessory
genes orfA and orfC

LI Duo, XU Kun,WANG Liang-liang,ZHOU Gang,MA Li-xia,ZHANG Zhi-ying

(College of Animal Science and Technology s Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract; [Objective] The study was done to prepare polyclonal antibodies of walleye dermal sarcoma
virus(WDSV)accessory genes or fA and or fC and to analyze the orfA and orfC proteins expressed in yeast
and mammalian cells. [Method] In this research, the WDSV genes or fA and orfC were amplified from
walleye dermal sarcoma virus complete genome and cloned into pET32a(+ ) to construct the prokaryotic
expression vectors. Subsequently, Rosseta(DE3) competent cells were transformed with the constructed ex-
pression vectors,and the orfA and orfC recombinant proteins were prepared by induction with IPTG and
purified by washing with 2 mol/L and 4 mol/L urea solution,successively. The purified proteins were used
to immunize New Zealand rabbits using the method of hypodermic injection coupled with era vein booster
immunization. The specificities of the polyclonal antibodies prepared were checked by Western blot analy-

sis. Subsequently, the anti-orfA and anti-orfC rabbit serums were preliminarily applied to confirm the ex-
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pression of orfA and orfC proteins in yeast and tumor cells. [Result] The prokaryotic expression vectors of

or fA and or fC were constructed and the expression was inducted successfully. The orfA and orfC recombi-

nant fusion proteins were in the form of inclusion bodies. The method of hypodermic injection coupled with

era vein booster immunization improved the antibody titers effectively. The expressions of orfA and orfC

proteins in yeast and tumor cells were checked successfully with the anti-orfA and anti-orfC rabbit serums.

[Conclusion] The results showed that the polyclonal antibodies were prepared with high specificity and

could be used in Western blot analysis for the expression of the target proteins in bacteria, yeast and mam-

malian cells.

Key words: Walleye dermal sarcoma virus(WDSV); orfA; orfC; prokaryotic expression; polyclonal
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KR it (Walleye) J& 8592 H , 655}, i b , 5t
FATACSE U AR ER . MR M B 8 B R iR (Walleye
dermal sarcoma, WDS) J& py Jk IR i i 71 5L Rz ik I8 9
# (Walleye dermal sarcoma virus, WDSV) 5| 5& #,
PR AR TIT IR A G, 2 RS AR E KK B 2
Eq, AR RY . XM EEERKMES
WDS, Sy B 58 b 963 19 F SR ZE 4 4 i T — Al R A 2R
Yol . WDSV J& — P il i 5% 5 2 o 3 B I8 s
BE AN A5 BE 1Y R AE , 78 H L P4 B T 2 T Y
FEARGEFE AN A 3 AR 43 5 wdin 44 R
or fA or fB Flor fC'", Quackenbush & 45 T
RIF] WDS 41 WDSV 4iff By 3 5 (1 32 3k 5, 45 5
R ZE 4 WDS b i B 35 DR 2% 3k 1 02 A K )
(19 100 224 , 2 Bl Bl 66 DA 7 Mo g 22 4 o 2 v i
W HH 2 VE .

WDSV §ii By 5 5 or fA £ T env 3P HY T i
Gifith 297 A BEMR IR ARk 7 1) orf A € T4
A" B N 3 & — A Cyclin box I 5 4f it J&]
W38 A — 1 R IR S s BB Sy 0 e S
J& I % 1 (Retroviral-Cyclin, Rv-Cyclin)™ . H#,
X WDSV 4 By 5 or fA (9 REATS A7 76 4 800
0 or fA BERE 3 1] WDSV 5 gl %6 5 % P i
WL E 2Bz 452 L H A2 N or fA B
£ WDSV KL DX F 20 1 9 HC 56 T RSk iy D ge . 3R
K or fA [ 3R R F AL 26 B g AR R AR 5
TR B TR BE 5 £ P 635 or fA T BE 0 1) 208 4 5 5|
A IR 0 K AR R or fA AT RE R — AN TE
(18 b 96 A DG R IR o E X AR W 2 D) BB A TR IR AT

¥ WDSV BB 3 or B Flor fC B BT 55 AH
X8 or fBALT or fA FERIY T s - 4 A% 306 4>
BRI . or fB F35 77 W) € AL T 40 Ml 5 L g &
RACKI1 (Receptor for Activated C Kinase 1) &5 A/E
JFH A2 20 40 38 5, 348 5 20 i 1) AR AR RE ST or fC

BT gag FEH W LUE, g S 119 4> 2 5 W ok 5.
Nudson 2 iF 5% & B, or fC F& R 75 25 455 191 i 3 o
(12 I8 T v T AR I IR s or fC AEAN A TP Y R A
W) B4y A E AN T R R AR PN 2 i R R T
FRAE HED or fC AT RES 5 4 M M T2 I AR IR 12

2E TR EEF NN WDSV i Bl 3 K i) %38 5
WDS 9 % £ A3 AR 22 45 e 45 A OC . LR or fA
or fC B, HAR AT BB 2 5 T WDS 2 45 i) 4 45 i
BHX AR — 2. AR & T 2 i
FMEE WDSV BB 8 5 orfA Ml orfC 9 2 3
BEPUIR . BT M IE— 5T or fA Flor fC 3R 7E Bib
Jed 25 4 ) R b R P B R A

I N RS RN

L1 # #

BB FHT VU =2 A, T VG L R BR AR B R 2 A
Y. WEREXUZR 52155 H R I8 #AK pGBKT7-orfA FI
pGBKT7-orfC, B 4H it /i 7 Ad-CK,Ad-orfA 1 Ad-
orfC, X% #T B # £ DH5a Ml Rosseta(DE3) , i £
Wbk AH109, WDSV 3t [H 4 4 K 78 B 2 1k
pWDSV., J5 % ik 84K pET32a(+) K BE £ % 1k 4%
& pGBKT7, 35 1 P4 b R AR B K 2 3h W) B 2 B
YRR 7 S 0 & AR AF . Hela229 ‘B 8509 40 i |
SPC-A-1 fii i g 44 Jf . 24500 17 b [ B} 2 B i A0 8% 557
WO ZE 00 23 240 L I 22 S 08 AR AR A7 i e
DNA FR&[ 44NV EE . T4 DNA & #:0.% A NEB 24
#); Easy Taq DNA 2 & [, Trans2K Plus DNA
Marker, ProteinRuler [[ #& 4 Marker #1 EasySee
Western Marker, 1 [ @204 AW HE ARG RA A,
JRE IRTAC 170 6, W B Rl iz 307 A W H AR AT R 2 7 5 ot
KL/NRIAR &, 1 A Omega A Ao o [RS8 24 7
o TR 58 4 48 51 L 4 M 3 95 R, I | Sigma 24
Al RIPA 2 22 vhil . 1 A 38 A1) 3 58 R A7 [R
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K42 /A H] . Western blot ] PVDF i ECL {4

W . { Millipore 28 d) . 5 P9 5&-3-D-fm A% 2 2L

H(PTG), W H Promega /A &), HAthik 5135 R 4

B 2k 35 5 ey ) R

1.2 WDSV orfA florfC BEEBRZRIEFHMEH
#

R #E GenBank 1 WDSV 3 K 4H % 31 ( Gen-
Bank % 3% 5 : AF033822. 1), 43 W46 B 5L 5 or-
SA orfC ) PCR 514, 51 %) i b 18 5 28 W) H R
ARG R KPSk 1 PR .

1 WDSV orfA#or/C EERK PCR 2|4

Table 1 PCR primers of or fA and or fC genes of WDSV
514 4 BIF 5 (5 >3
Primer name Primer sequence(5'—>3")
orf A-F GCGAATTCGTCATGGATATCCCTGTAGAG
orfA-R CGCCTCGAGTTATCCTATTGGATCGACGAC
orfC-F CCCAGATCTAGTCATGGCTTGGTATCATCAG
orfC-R ATCCTCGAGTTAGTTTTGTAGCCAAAT

T :orfA-F 5P 5 o R RIZM 23 EcoR T B V17 5 orfA-R
Hl orfC-R 51475 b T R £k & 53 9 Xho T W Y) AL s 5 orfC-

F 519550t TR 5 Bel 11 BEYIAL .
Note: The underlined sequence in orfA-F primer is restriction
site of EcoR | ; the underlined sequence in orf A-R and or-
fC-R primer are restriction site of Xho | ; the underlined

sequence in orfC-F primer is restriction site of Bgl II.

LI WDSV 2 [H 2] 4= K 3 [ 4 /% pWDSV iy £
M. AR 3% Easy Tag DNA Polymerase 3 B 43, PCR
Y orfA.orfC £ R B, PCR Jz W &K & K 50
pLos SO 25 F 295 C AR 5 mins 95 °C 4B 30
5,52 °C Bk 30 s, 72 ‘CZEAH 1 min, 30 PMEH; Fx
J&i 72 ‘CZE{# 10 min, PCR F=¥1 4 10 g/L B9 305
L RS FL VK A )G or fA T EcoR T /Xho T S
Ploor fC H Bgl T/ Xho T XY, & Wi a4k H 14
J B 43 5 H o 1) 5 B 31 35K 4K pET32a(+)
L AL KB A DHS o RS2 5 40, %% LB/ Amp
SEM , Pk pET32a-orf A, pET32a-orfC [H M o5 f& 7
LB/Amp W & £ 55 F b 15 9% 8 h, #i4E E. Z. N.
A. ™ Plasmid Mini Kit T 35 W] 45 $2 BUS KL pET32a-
orf A #l pET32a-orfC, 43 3 %4 EcoR 1 /Xho 1 M
Bgl Il /Xho 1 XUE§Y) %58 J5 » BHPE BT % A2 K R
28 /) AT A T
1.3 WDSV orfA fl orfC A EEAMBRRIES

i

H pET32a-orfA ., pET32a-orfC 4] JF #% % ik
B 53 ) % Ak Rosseta (DE3) & 52 45 40 L, &

LB/ AmpF-# i 126 BH 1 5 [ . % 05 1 19 BH M o e 2
T 2 mL 19 LB/ Amp AR 5,37 CHRw i
WG LA 1+ 100 (9 L) AR B LG 4580 T 2 mL i i
() LB/ Amp AR F52 3P 8560 2 ODgo 2 0. 6~
0. 8B, IMAZ Mk BE 2/ 1 mmol/L % IPTG, 37 Cif
FRIK 3~4 ho R TE W . Bl E NI T
4 °C4MF 12 000 r/min .0 2 min, &40 3E
PBS ¥ W 5k, UK R P P 30 min (BERE 5 s,
[B# 5 )5, T 4 CTF 12 000 r/min B.[> 2 min, 4y
S 138 B UTVE » A A 175 5 1) T A% M R 8 kg XF IR
547 SDS-PAGE Hayk kI . 97 25 1 22 il & 2 11 9 A7
e

HCBHPE SR B W L 1 s 100 By B 6] (IR FR [ 33
Flt 100 mL & 1) LB/Amp WA 7 EHE
ODgo0 4 0. 6~0. 8 i, 1 IPTG %5, K&l 45 or-
fA orfC Bl G EH . WA TEA B A B L,
FEBR . A PBS W B UUIE MR 2 F 4
mol/L B R Z & Ve 1 K. fJa H 8 mol/L IR ER
VS A BB T MR E T 6,4 Fl 2
mol/L MR ZEW b &M 4lifb , ieJ5 & PBS %
BT RBRE AW R IR E . SRR A R
o 0 2 Ak S5 v W T 1 85 1 i SDS-PAGE L Uk £
TR A 2 AL ROR
1.4 WDSVorfAflorfC A EA S HEREDN

Hl &

B FR AR B orf A orfC A A& 14
4T SDS-PAGE LK, FH #1219 0. 5 mol/L. KCl
WG 5 U B AR . T BRI B ER P i
FUBIF IS SRS A I FH K TR 1) PBS 5 W75 ff » Jin 25 (AR FRL
1) 85 R AR FE 0 LA S B2 N 22 500 9 S 2 8
PE22 LR 0.3 me/ H . i f 0 % BT HE ik
FKelfit 2 mL, il BPE IS VR XL . Bk
FEJG 2 J8 R RIRE R0 6 0 Bt i 5 80 TGOR 58 44 7 52
Oy FLAL R BEAT ISR S s () L 2 )R AR 1R o
BBE 1R e 2 R R E R R R AR R . R
U TS s 4 d J5 . B kR 2 mL, ) & 41
M ELISA ¥k & TR 8. o 1 38 & Bt AR 2L
B AER W TS s 7 d J5 , B bk 9 afifb &
I TR G e ™ R 1 IR, 4R 3 IR AR IR
H 0.3 mg/H o RWH Kk ES s 4 d)E, B
kR M 2 s, A& 0w >R AT ELISA 346 I 4 44
B s7 d g, D BER AL 50 mL, 2 B4 I3 .

ELISA 35k i o iR 85 o i) 56 FH 10 g/ ml 4l
5 B orfAorfC H 4 Fl & & F WA 1% 96 L7
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B, B AL 100 pL, DL RE 1 19 S 135 1 S B X6
B AT ELISA KM, —H0 06 BE R B I S bt i 7
TR EDUR 1gG BEAR PR, T TMB #4758 )2
N FHEEARAL T 450 nm L0 &G I WG AE (ODys)
1.5 WDSV orfA #l orfC B A E A S REM K
SR Western blot # il

PLA 175 5 1Y) TR R B R Y g XoF R, B4 5 1 or-
fA orfC B fl& & 1 4 5l #47 SDS-PAGE HLJk ,
VK E 60 VHEE 2 h fli ] — & WB(HRP) iR,
A& (B F HARAE UL W] 17 Western blot £, —
e R 1+ 1000 A5 B (8 R YR ER 0 ke S e 28 4 d 5
A GBI >R ECL 35 B . 356 DL S sl i %

LV AR g B X B
1.6 EXEFMPHEMAE T orfA #1 orfC EERIEHW
1

B oor fA orfC F R B W AF X228 15 10 3 5 3
& pGBKT7-orfA . pGBKT7-orfC % HH 2k pG-
BKT7 45 5| % A % B: T bk AHL09, ¥ JC 8 % R 1Y)
SD V47,30 ‘CHiFF 3 d, PRHCPHM: 58 [ 7 Bl 3 FpF 5
mL JC 8 2R 1 SD WA K 77 He b, 30 CRE G B AR
24 h, IRERF W .4 C.12 000 r/min .0 2 min,
Ryt yE I PBS ¥ W 8 &, VKA 8 7 BB 30 min
(W 5 s, M85 s). A4k pGBKT7 () AH109
Sk Xt B XoF TR A B R 9 1 4T SDS-PAGE HL ik » 43 31
DU il £ 9 S p orf A I T NGBt orfC 1L T S —

<—900bp
| <4—380bp

Kl 1 WDSV orfA FlorfC K PCR ¥
M. Trans2K Plus DNA Marker;1. or fA 3£ K #) PCR
P52, or fC B PCR ¥ 8 74
Fig. 1 PCR product of WDSV orfA and orfC genes
M. Trans2K Plus DNA Marker; 1. PCR product of
orfA gene; 2. PCR product of or fC gene

2.3 WDSVorfAforfC ERMWEZERIZEZSEBH
EAMa®

SDS-PAGE Hi k&5 5 87w, il i 5 3 R a8 76

R T P UTTE 3R 15 T 49 51 ku 1 orfA flt A 2

$T, F Western blot 3JE# U orf A 1 orfC Gl & H
R IEE .

VIEHIEAN or fA orfC R F B 1Y 3 41 1758
¢ Ad-CK BXTHR, [ or fA.or fC LR ) 5 240 IR K
# Ad-orfA Fl Ad-orfC 43 Jj Jg& e & 2509 40 s He-
La229 Flfili Ji 988 41 g SPC-A-1, &L J5 36 ~48 h it
UM . 2 RIPA LM 2 vh W 20 5 W8 BV 4
SR 5 2 45 (1 Ga Bt orf A IfLYE A bt orfC IL7E K
—3i, | Western blot #E#: I orfA F1 orfC B H 1Y
ESUN Rl

2 RS0

2.1 WDSV orfA #orfC EEH PCR ¥ &

PCR ¥ #H1 T WDSV £] 900 bp 4 or fA HEY
FEA R BE A2y 380 bp 4 orfC H 9 EE N A Bt (&
D,

2.2 pET32a-orfA,pET32a-0orfC HINEEI L ER
i BE 5 17

pET32a-orfA FHM: R 2 EcoR | /Xho 1 W[
YIS e AR5 T 5 874 bp MY EAK - B AT 895 bp Y
or fAFER B ( 2), 5TiAZE R —3., pET32a-
orfC PHME: Bk Bgl 1l / Xho T AUEGYI %% 315 T
5817 bp MK H B A 373 bp B or fC K H T B
(K 2), 5SS R —3., WFSaER TR, or fA
ForfC FHEFH LR,

K 2 T4 Bk pET32a-orfA Fl pET32a-orfC Y XLl 1] % 5
M. Trans2K Plus DNA Marker; 1. pET32a-orfA £t EcoR [ /Xho |
XLEEYI 7= 4 5 2. pET32a-0r[C £ Bgl Il / Xho 1 XUEEYI 74
Fig. 2 Double digestion of recombinant plasmids
pET32a-orfA and pET32a-orfC
M. Trans2K Plus DNA Marker; 1. pET32a-orfA digested by
EcoRT /XhoT ;5 2. pET32a-oriC digested by Bgl 1l /Xho T
FIAIZ) 31 ku (1 orfC f@l G 8 . 0B 6E 5 I AR
5 5 B TR A B A v 2 R G T B B B Y H B AR
(1 3) . B H A 8 15 R A 2l JF HJZ DA i
B XA AE
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M A0 Al A2 C0 C1 cC2
e

20KU P e

K3 WDSV orfA il orfC 5241 %K [ i 5% % 1k
M. ProteinRuler [ #§ [1 Marker; A0, Kif 5 19%% 1k pET32a-orfA
A R AL IPTG ¥ 5 10 AL pET32a-orfA H L1
WeWEfS W A2, TPTG i 5 %4k pET32a-orfA B
WA 5 0UE 5 CO. R i T 1% 1k pET32a-orfC T 4 J A R X 5
CL. IPTG 5 19 ¥4 1k pET32a-orfC T 41 18 B W 5 35 W
C2.IPTG % (1 # 4k pET32a-orfC T 41 #% i 5 UL TE
Fig.3 Prokaryotic expression of orfA and orfC
recombinant proteins
M. ProteinRuler [| Protein Marker; A0. Whole cell lysate of
uninduced rosseta transformed with pET32a-orfAj;

Al. Supernatant after sonication of IPTG induced rosseta
transformed with pET32a-orfA; A2. Sediment after sonication
of IPTG induced rosseta transformed with pET32a-orfAj;
C0. Whole cell lysate of uninduced rosseta transformed with
pET32a-0or{C; Cl. Supernatant after sonication of IPTG induced
rosseta transformed with pET32a-orfC; C2. Sediment after sonication

of IPTG induced rosseta transformed with pET32a-orfC

orf ARHIEH

orfA recombinant protein

M Al A2 A3 A4

TERARMR BE 1 PR R Wb Ky R e i
RE A% 1 Mk T AL TR AR A 2 e . AR pET32a-orfA
M pET32a-orfC F iK™ WL H] 2 Al 4 mol/L [ IRFR
ET I, —E R A AL 1S Rk R RS B E (A
O A ETITE T R R R R AN E A
VKA B AR R X TR S B AR M) pH (E
DL RS WP B & B AN TR AT G
2.4 WDSV orfA #1 orfC REEH S HEHNMEM

#] & K H Western blot &l

R TS 4 d 5, ELISA £l £ 50 b
AR T A B 5 R U H- 0 bk 3 5 S 92 4 d J5
17 ELISA il . 25 2 B 42 5. 35 1+ 8 000~
1+ 10 000, AEATS S AR ARG o 43 A7 HCJ5E PR, — 75 1 7 9 92
RTE PR AEA VIBE Trx fl His #5804 &
F AT RE R BU™ A 5840 AE B 08 A R R bR )
— 77 T B S 1 A B A AR LTS Th S A & R OR R B A AR
FEA BB L T 2R PR R A B Sl Ak S 0 AR R
ATh & A — s AR TR AR A A L R T 2B X R
o BT R ) A R

Western blot 8 Z5 R B R, 1 : 1 000 B
) A U - g Ok T B S 4 d i B SR L BE 5 0 1)
PR PR A 2] 29 51 ku A orfA @& E E A4 31
ku B orfC FiltA 2 11, 1 S 28 17 A B il 3 00 AS
REA I 2] B B8 H (&5 BT orf A Fldt orfC £
SO REDTIA T A L) OF B ARG R

orf CEHEH

orfC recombinant protein

M C1 C2 Cc3 C4

<4+31ku

Bl 4 WDSV orfA il orfC T 20 & A 19 21k
M. ProteinRuler Il # [ Marker; A1, A2. 53514 IPTG 5% (4 4k pET32a-orf A T4 BB I 5 19 b5 W FTITIE s A3 A4, 43518
% 2 mol/L K% 2 Hl 4 mol/L JREW W ENTIG 15 4k pET32a-orfA 241 W& 1 B 655 TLIE ; C1.C2. 433 8 TPTG i 3 i 5% /b pET32a-orfC 41
PR 055 Y bV WORITDTVE s C3.CA. 43 Bl SH 2 2 mol /L Je 48 2 F 4 mol/L FRZR I WZ BT 5 19§64k pET32a-or{C T 2 B (4 B 1% = D00
Fig.4 Purification of OrfA and OrfC recombinant proteins

M. ProteinRuler [[ Protein Marker; Al,A2. Supernatant and sediment after sonication of IPTG induced rosseta transformed with pET32a-orfA

respectively; A3, A4. Sediment of induced rosseta transformed with pET32a-orfA after washing with 2 mol/L and 2 and 4 mol/L urea solution

respectively; C1,C2. Supernatant and sediment after sonication of IPTG induced rosseta transformed with pET32a-orfC respectively;

C3,C4. Sediment of induced rosseta transformed with pET32a-orfC after washing with 2 mol/L and 2 and 4 mol/L urea solution respectively
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M A0 Al M A0 Al
90 ku—» =
75 ku—» B
60 ku—p B
g<—51 ku
40 ku—> S -

%40 %
il v

M Co0 Cl M C0 Ci
90 ku — w== —
75 ku—p =
60 ku —» s
40ku—P - 4

.

25 ku —> - — —

Bl 5 WDSV orfA #l orfC gl & 8 1 2 v BEPU IR R 7 M 19 Western blot £
1. %5 orf A B 403 A BT LT ) Western blot 4555 11 . S orf A B 408 H AR I35 ) Western blot 535 Il . 409 orfC 4 25 i e 1L 1
i) Western blot £5 5 IV. Jadi orfC T 4H 4 4 % ML 7 1Y Western blot 453 ; M. EasySee Western Marker; A0. K% 5 ¥ 1k pET32a-orfA
2 TR R 5 AL 24K orf A ALER 5 CO. RiE T AL pET32a-or{C B 20 T B HE W s CL. 2L /Y orfC HAE A

Fig. 5

Western blot analysis of the specificity of the prepared polyclonal antibodies

I . Western blot using rabbit serum before immunization with orfA recombinant protein; [[. Western blot with anti-orfA rabbit serum;

[ll. Western blot using rabbit serum before immunization with orfC recombinant protein; [V. Western blot with anti-orfC rabbit serumj;

M. EasySee Western Marker; A0. Whole cell lysate of uninduced rosseta transformed with pET32a-orfA; Al. Purified orf A recombinant

protein; CO. Whole cell lysate of uninduced rosseta transformed with pET32a-orfC; C1. Purified orfC recombinant protein

2.5 EEMMEAET orfAf orfCEARIEW
i

i FH B 24 % (9 BBt orf A IILVE A S 3t orfC Il
o S A I B T EERE AHL09 th#y 54 ku [ or-
fA F1#y 36 ku 1) orfC il & 8 [ B F ik (& 6) 5 [A]
I} 7E Ad-orfA . Ad-orfC 43 HI /B ZL i) HelLa229 21 ity
F1 SPC-A-1 4 jfy bt ¥ 45 0 2] T 29 34 ku 1Y orfA
15 ku ) orfC EEH R RIB (B 7. FREW,
W A PR RE T R~ PR R
WDSV S 3 H or fA Flor fC WAHKLIF R BEE T
JET

0 0 2

1
== [ -
orfA i ofic . 36ku

6 BERER b AHL109 o orfA orfC @A & I F A1

Western blot #jil
0. %4t pGBKT7 ) AH109 [ B} BE T : 1. #5 4k pGBKT7-orfA
iy AH109 i RE R BE 7 5 2. %% 4 pGBKT7-orfC 1y

AHT109 [ R B 1 04 W

Fig. 6 Western blot analysis for OrfA and OrfC fusion

proteins expressed in AH109
0. Lysate of AH109 transformed with pGBKT7; 1. Lysate of
AH109 transformed with pGBKT7-orfA; 2. Lysate of
AH109 transformed with pGBKT7-or{C

3 W e

FAT A KN ZE SR 1 WDS Shy i 8 25 45 1) B3
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Fig. 7 Western blot analysis for orfA and orfC proteins
expressed in tumor cells

I . Western blot with anti-orfA rabbit serum; [I. Western blot with

anti-orfC rabbit serum; HO. Lysate of HelLa229 cells infected with

recombinant adenovirus Ad-CK; HA. Lysate of HelLa229 cells
infected with recombinant adenovirus Ad-orfA; HC. Lysate of
HelLa229 cells infected with recombinant adenovirus Ad-or{C;
S0. Lysate of SPC-A-1 cells infected with recombinant adenovirus
Ad-CK; SA. Lysate of SPC-A-1 cells infected with recombinant
adenovirus Ad-orfA; SC. Lysate of SPC-A-1 cells infected with

recombinant adenovirus Ad-orfC
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