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1.1 ##
1.1.1  SZEe A kE: SPF XS IR B 1L AR B K& b5t
fro 1 H % SPF X My A S8 % A 17 e fb. 9
HSNI SPAY S B M & it B 58 (Highly pathogenic
avian influenza virus, HPAIV ) A/Goose/Huadong/
G5/2000 #k (fRIFR AIV G5 B ) FIXG I 90 7 K 25 BESE
HIR(Wt-FPV ) AR Z R A7, FRIK HS A8 IRk
Y9 B I BE 2 (HA) LM §k &k FPV ORF73 &{
ORF214 H A 1 5 20 X9 i 7 (1FPV, - AT3LRHSA |
rFPV .- A214LRHSA) i EE M (R A R) , Kk
H5 7 % ATV HA 5 D (4 55 40 X% 95 95 75 (1FPV,,-
12LSH5 A ) ¥ B AR Fy e
L 12 FEGEGRIAES  mEURTE HS A& i s
WAL KGR R 5 2 A TREA R A 2
ik, ConA XTT F1 PMS Iy [ Sigma 2\ #], FITC F7ic
i mouse anti-chicken CD4 1 PE #5i2 ) mouse anti-
chicken CD8« I H Southern Biotechnology Associates
Inc, TR AMMEILE H Becton Dickinson 2] o
1.2 FJAHAFBSMEIMES IFN F &N

TG 6 JE % SPEF X% i) RELIE A HTEE I, o 25 L
241 A0 A1 JE bk B 0 BT . B 0. 01 MOI tFPV -
AT3LRHSA. 1FPV,,-A214LRHSA I FPV,,-
12LSHS A 41|42 X0 8L 240 e 0~ J1 1 98k 2 40 A, 22
Fft 12 h 24 h 48 h 72 h #1196 h J5 W I EIEWH T
R, A RB 4 DN, ISR AMER
7515 min'® | [ ERHS S B3 B 60C KA, VR
30 min, RZEHACIATALE IR IR 10 x Fike , 2
HR 2005 AFRi( rp 25 80 dh (PR 200 e (40
WA ) ) Jr ik, R I I TEN R 4 SR
Reed-Muench 5355 IFN & 4, DLE PR (TU)
EL TN
1.3 SpEmMKEZAEH CD4”/CD8 " tL{ENE

20 H 6 JHi% SPF 4S5y y 4 4, B2 S B, 4
W 0 B2 F 4 % oFPV - AT3LRH5A | tFPV -
A214LRH5A 1 tFPV,,-12LSH5 A, 74 % 10°PFU/
H [R5z PBS X BREZH, )60 0.2 mL/ H, T4 i

Virus,

3.7.10 F 14 d J5 R A HUEE M1 53 25 A0 5 1 bk & 4
fia' o B 100 L A i bk B 4 A (4n a2y 107
A/mL) , IMA$L CD4* Fil CD8 * Hi ik 2= iR /E H] 20 -
30 min J5, F] PBS PEi% 3 Wi, FiA] 100 pL PBS &
VRIS A AN AU CD4 */CD8 " el .
1.4 50E itk B 20 A i 5K 58

P13 S AR A A i i ik B 40 i B v (4 i
2510° A/ mL) , LL4EFL 100 L 4 B (2 4k i
915 pg/ mL ¥ ConA) il A 96 FLIRIRAR , B FF i
%3 ANEE, FEEIC ConA Xf 840 MafLF1 RPMI
1640 23 (A% BEFL, 37 °C 5% CO,3%5% 48 h J5H4L
HIA 25 pL XTT/ PMS (5 mg/ mL) , & 6 h J5ill
450 nm 4 OD fH, RS T 512 2+ 55000 B ds £
(SI) = ConA HI# 4 fL OD {H (3 &) /
ConA R FANMIFL OD {f (3 & FH0E) ",
1.5 #FEEEMEERIPEANE

7 H# SPF 4 XS0 3] F 530 B2 T S & tFPV -
AT3LRH5A tFPV,,- A214LRH5A , tFPV ,-12LSH5 A
1 wi-FPV,, , %l 10°PFU/ 1| [R] i35 H5 W7 % Al
MFL R KNG O R4, AEdl 10 2, R R
0.2 mL/ H, TAE 7 14 F121 d J5R 8 13 I 4 i
EEFN 172 ( Hemagglutination inhibition test, HI) £ i
ok B . g 21 d 5, FF &R 10°ELD,,/ HE)
ALV G5 BRsREE TR S Wiy o T A il e XS T 8
JEFFENEE 18 d, iC SR IS ) & 9 FIAE T 15 0 o
1.6 SitZEDH

P SET 44 SPSS 12. 0 for Windows.,

2 #XR

2.1 HRBFEHMEIMNES IFN FE RN

tFPV,,- A73LRH5A | rFPV,,-A214LRH5A flI
rFPV, - 12LSH5 A JJ ML A Bt S, 3507 A — o T P 1Y
IFN, {H #t 2 ORF73 =% ORF214 [# 1FPV,,-
AT3LRH5A F1 rFPV,,- A214LRHSA Hi| 3% 7= A= 1
IFN % % 25 F FPV,,-12LSH5A ( % 1), 7£ #
rFPV,,- A73LRH5A #il rFPV ,- A214LRH5A 72 h
196 h B Y |35 28 60°C /K #4530 min, H
P75 16 M 5 AR VR SR B W A R B2 10
i, FEILE B ) S R Y b T Bk BT S B
FENEMETCAS AL, T rFPV | ,-12LSHS A 7 it 47 i} 7] 5
BSRAER LGP s i M oAb, HEE 4%
BRSO A I bk 4 S, I WO A P R
T, BVHE 20 995 B AN BB 1755 A0 A1 I bk 2 200 A = A=
IFN,



514 Yanhong Wang et al. /Acta Microbiologica Sinica(2010)50(4)

®1 EABERSRHBERS% IFN

Table 1 IFN release by splenocytes after incubation with rFPV
Antiviral activity in splenocytes supernatant (IU/mlL)
Groups
12 h 24 h 48 h 72 h 96 h

rFPV,,-A73LRH5A 40 +£5.29*° 100 £0 100 £0 316 £10. 19 316 £12.94

rFPV,,- A214LRH5A 20 +4.08 60 +4.79 80 +9.48 316 £12. 12 316 +£5.91

rFPV ,-12LSH5 A <10 40 +8. 26 40 +9. 88 40 +4.78 40 +7.39
Note: “ IFN titer (IU/ml) = mean IFN titer + standard deviation( P <0. 05)
2.2 ShEMAHEMEEH CD4"/CD8 " LLEEL 8 r — - —FPV-I2LSH5A

R0 ML AR CD4 */CD8 * LU fE, rFPV -
AT3LRH5A fil rFPV - A214LRH5A #1354 5 PBS
XTREZHAR LA, A5 2R (B 1) 2 fesie 3 d J5H CD4 "/
CD8 * FLE (3.85 £1.32 A1 3.11 £0.51) B$ &5 F PBS
XIS 7 A 10 d J5 HHEAE (2.22 £ 0. 64 Al
2.02 0. 92) BHILF PBS XFHEL, g 14 d 5 H
{B(2.30 £0.82 F12.42 +0.91) & T PBS XfH& 4,
Tl 2 5 SR, FE 5% 10 d J5 R Bk ORF73
1 ORF214 (1) tFPV,,-12LSH5A 454 CD4* /CD8 *
FLAA (6. 34 £2.68) i 3= T HAh 3 41(P <0.05) ,

7.00 r O PBS
00 | B AT3LRH5A R
o o B A214LRH5A §
B 5.00F \
3 12LSH5A \
I 400t \
2 N
5 300 E§
g 200 §§
[ =\
1.00 F §§
0.00 t.-«.«E&

Days post-immunization/d

1 CD4"/CDS8" Lb{EZ{L
Fig. 1 Ratio of CD4 */CD8 * in SPF chicken.

250
12LSH5A
500 | B A214LRH5A
= B A73LRHSA
5150} & PBS
£
=
2
£ 1.00 -
=
£
A 050 -
0.00

Days post-immunization/d

B2 Z=HAFEEEMSRBLES S E m ke
&R (RIHIELH)
Fig. 2 rFPV in responsiveness of chicken peripheral

lymphocytes ( stimulation index) .

—&— rFPV-A214LRH5A

7 L — —A— —rFPV-A73LRH5A

— = — HS5 Al killed vaccine Y4
7

—— W-FPV 7

The titers of HI antibody(nlog2)

Days post immunization/d

B3 $txt H5 TE AIV & HI s AT
Fig.3 Kinetics of HI antibody titers against H5 subtype AIV.

2.3 50E I E 4E A SE IR 38

A1 i I8 B 240 3 A ik 5 G SR K BH < oFPV -
AT3LRH5A . 1FPV,,-A214LRH5A il tFPV,,-
12LSHS A = Ffv e 4 iz 1 &0 5B 175 5 40 5] 1 vhk 28 248 i
FOBATE , AEE 7 d JS G5 AR D) I8 B i s, e 2K
A3k 1.89 .2.08 Fil 2. 12, =H [ &5 A 2%,
TEGPE 10 d J5 35 AR ) A2 EH (B 2) o
2.4 BERREFESBREBENEMEERS

tFPV,,- AT3LRH5A | rFPV,,- A214LRH5A |
rFPV,,-12LSHSA wi-FPV,, #1 HS M7 HY AT JilZL550 K i
PEMT 530 S e SPF 38, SR AR Il i & U HI B & (LA
Logs F/R) . SER /R (K 3)  EAN G R R 14
AeA RO S HI k=4, (A5 14 d J5,FPV -
A214LRH5A i 1) HI Hiik /K- (3. 07 £0.25) &
ZAKT rFPV,,-12LSH5A s 41 (144 (4.0 £0.34)
(P <0.05) 48 14 F1 21 d J5E L5 1 s s e
BB (3.07 4.0 F1 4. 38 —4.71) 5 ZE T H5
MEAY AT LR K P B fe s 2H (5. 33 F16.89) (P <
0.05) . fafiE2l d JeXess, 45508 Wos Iir A 20 2 A
H5 A AT I IS 468 100% PAr R 56 X8 , 1
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wit-FPV IR 208 T 24 —48 h 4iRsET,
3 it

FPV A5 —SLBL K A SR R 1 5 5 S g e ik, He
R o Bt B Y AR ) 2 DI REA AT 2, — R
i 1t 55 LT 7 20 R I VR 28 L R A L Ty g
BN T FPV 4 vIL-18BP {14 35 X A 7 [m] (R 4
— ik N2 ORF73, 55 —FliA k& ORF2141 72 {H
J& ORF73 F11 ORF214 42k 127 HA IL-18BP {1
e S IAE Y 43 FALEA AR WA fiR3E . IL-18 2
FERUARSE AL FIRAR PR Sy vh & 15 224 T 0 240
I, &l S NK 4000 R T 4 7= A 5 K SF /Y
IFN-vy, [R] i & w5 S AU 20 HE T 40 A ) Thl 40
K, IHAERE Thl ZT AR BUEERER"" . K
B 1 2 AT TL-18 BP 122 22 JiR £ 11 il 100 o 750 4 ik
PRRABL IL-18 FIE Nk, A Ik B e b e VR o
ARG B ORF73 B ORF214 (1) 8 4 3% 9 9 7
tFPV,,- A73LRH5A FlI tFPV,,-A214LRH5A # 3%
SPF XS 40 i 7= A ) IEN 525 3 T 25 A bR 41X 05
575 rFPV ,-12LSH5 A, 1 X Fp 22 5 MR L 5 12 h
%96 hilkik R 2 (F 1), 721 ORF73 fil ORF214
() G fidh 2 1 A0 E A IL-18BP i IFN Rk 1y Tifie,
il ORF73 5 ORF214 &t J J5 5 4H 5 B 25 ¢ BLf
WOIEN FHE R . eAh , A0 B 410 2 AN g
75 A SN JE LI B 20 i 23 6 TFN, Gobel 2517 5%
UESEXG TL-18 JilF00 A1 ] I ybk 4 40 i - 306 TFN B o
AT TCR cross-linking B FL 05 4H i 1) 4 By, 1A
I, FEAR SRS AT BB A 5 22 I &R R T XS 40 A i
IR L 40 i 539 TFN

SRR RE T, SR T M2, 80T 40 s
b B, PR AR RN T 240 AL 55 CD4 ™ 2 40 i
CD8 " 4ffi &P T 40 g ( CTL) F143- b K i 40 A 5
Bl ORF73 w ORF214 () 5 41 49 55 9% % fa % SPF
XSS5, R A 77 A m 7K ST %) TN H 20005 2 2E AR 1Y
()52 i 32 2R ZUAM ], o T 2R 80 2, BRI Hoge
A BARACT A AR 27 , T SR AR AR 119 B 2 X e 2 F
E ST T3 A 1 TRN KA, S5 45 B AR K
INREARSE I i, PRI AT DA™ A A ) A M N 2, B
T tFPV,,-12LSH5A 425 10 d 5§ CD4*/CD8* Hfi i
R, SR, SN AR 20 A g X 2 SR R I
PRI Ak T 2 B S8 I 5 SR AR BE AR, B 5 |
T bk EL AR AYE Ak I 5, T B S G 1V 2 o

TR RIS  TEN 43034 b, 45 1) 7 BH
1R 7 A2 ), BEHR: 5 7 5 40 %o 5 B 1 A AT T, B
I EEL A PR P 36 AL RE T, 388 58 R D ) B g N 2K . RS

RKIRFPV B AARILR IR HMFE S A IFN i, H 4K IFN
TE— AR EE 1 B AR i 25 52 A AR 2Rk 7K
S H TFN A 5 AR FPV 422 s il 0 o 38 30 184
YR R R, I B I R R T A
e H 4L B e % SPF 4 14 d J5, tFPV,-
A214LRHSA 35 4 75 28 (1) HI HTAR K1 (3.07 +
0.25) I Z ik T tFPV,,-12LSHSA 4 5 4 f 0 1
(4.0+0.34) (P <0.05),rFPV ,- AT3LRH5A % ¥f
ZHEY HI AR K (3.83 +0.23) BEAK T tFPV -
12LSHS A s 4 B 21 d 5, Wi 45 1 R 3
R 5t ok R 495 25 24 BB 1009% A 473 56 39 , 15 B fe
2% ORF73 5 ORF214 R I% 1 5 20 9% 2 1Y e 5 b itk
TIRE , XoF 2 Bl SR B FOAR W B 5 I RE 11772 T — e B2
Wi, {HAE SPF XS 5540 i A2 ma B R4 300T .
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Induction of potent immune responses by recombinant
fowlpox virus with deleted ORF73 or ORF214

Yanhong Wang, Sujuan Chen, Wujie Liu, Xusheng Qiu, Li Dong, Daxing Peng,
Xiufan Liu”

(‘Animal Infectious Disease Laboratory, School of Veterinary Medicine, Yangzhou University, 225009 Yangzhou, China)

Abstract ; [ Objective | To determine if the fowlpox virus ( FPV) ORF73 or ORF214 gene encoding protein has the
function of IL-18 binding protein, and to assess the role that ORF73 or ORF214 gene in regulating the immune response.
[ Methods | We constructed recombinant fowlpox virus ( tFPV ) vector-based tFPV, ,-A73LRH5A or tFPV,,-
A214LRH5A, expressing avian influenza haemagglutinin gene ( H5A ) with ORF73 or ORF214 gene deletion,
respectively. The parental recombinant virus expressing avian influenza haemagglutinin (rFPV, - 12LSH5A) was used as
the control virus. The production of interferon (IFN) in vitro by splenocytes and peripheral blood mononuclear leukocytes
(PBML) of SPF chickens stimulated with rFPVs was detected. The immune efficacy, antibody responses, ratio of CD4 +/
CD8 +" lymphocyte and multiplication capacity of PBML induced by the rFPVs vector-based rFPV,,- A73LRHSA,
tFPV,,- A214LRH5A and tFPV ,- 12LSH5A vaccine were evaluated in SPF chickens. [ Results] The level of IFN
production from splenocytes stimulated with rFPV,,-A73LRH5A and rFPV ,- A214LRHS5A was significantly higher than
that with tFPV,,-12LSH5A in vitro, whereas the ratio of CD4 +/CD8 + ' lymphocyte in rFPV,,- A73LRHSA and rFPV -
A214LRH5A groups was significantly lower than that in rFPV ,- 12LSH5A groups after 10 days post immunization
(dpi). These rFPVs stimulated the proliferation of PBML without significant difference. All chickens immunized with
rFPV,,-A73LRH5A, rFPV,,-A214LRH5A or rFPV,,- 12LSH5A produced HI antibodies against H5 AIV HA antigen,
and rFPV ,-A214LRHS5A induced significantly lower HI titer than rFPV, ,- 12LSH5A after 14 dpi. All immunized
chickens were fully protected against lethal challenge of HSN1 AIV. [ Conclusion] ORF73 and ORF214 encoding
proteins blocked induction of IFN, suggesting that they are provided with IL-18 BP functionality. Despite of decreasing
humoral response and cell-mediated immune response, rFPV ith deleted FPV73 or FPV214 gene could induce the
effective efficacy in SPF chickens.

Keywords: recombinant fowlpox viruses; ORF73; ORF214; immune response
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