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BWEARNE 2 HEBEELEZIKEFRREZEER
DNA EH R EREERNMR

T #" FRX IRH

REF IHH

(L RES Y HBEFEARHA HHM 310029)

W OE BSHARAZ2(LDEREFEHGSHEMALE L2 A, 81504 E 201L-2) B H R 6 RAE#%
AR A H (IBDV) & B (1 B H (VP2 VPA/VP3) 4 B IS A BB Rk 3R 1K pCI M) CMV |3 50 F T F . B & DNA %1,
R 1A BB SPFA, 4 dE "%, “RG3dRGIRERE.. SERVTHS -2 ANEASME DNA S H
B BICGEH R EE 0% AL DNA W R MNP TR (P <0.05) 88 B F 24 ™ 1R 8 AE R0 50 A
WTHEAREEEEBHTAREAR (P <0.05), XEFRRAYIL-2EHEHE BDY ZFED DNA K

M REEN B R8M A DNA B E .

EEiE BAMARANE 202, FRHEEEHRNE(BDY), SREOZMA, DNA Y, R

MESES (78 XMIRIAE A
AR 22(L2)R—MEIEENHKEN
F, B M 1983 4F Taniguch H K& [ A IL-2 cDNA
Lk, E4NIEELERET 30 FEILE M IL-2
EH BT EWATONAEHMEZERRES,
Mot & B IL-2 REE AT A [ FE A 3R 45 8 95 R R
DNA B M RE AR, KB AIHN ., HX &£
N2 B4 FEPEFR Tl EFHAHNY" Y,
FEFEFE LB S40aEF R EESH
MzEAL MAM L2 5y -2 EREX,
FEAEHALS P ERORTE AR T LN H T
IL2 AR, HE 1999 4,0 L2 2R A ERX#E
LR RAMEHEE L2 THEMTHAS
ML EEDY  BERBYE X DNAR R EAT
THRATMERIERANATHERE,
ERpERER(BD)EAMAEEHFFRAL
MWE=KREEARRZ —, TR AR RE R RN
PRE(BV) FEREEEHPREERERER
B ERAREMHBELEERNRERLK, IBDV A
AR E RNA f5 8  HEHA M A BRI TEA
B EFAVBEUEREAARSEENTRAEER
(ORF1 #1 ORF2), ORFR2 BB S5 H EBMHEA XK
VP5 B ;ORFI K3 REA(VP), £MIH)

O RS H 1 :2001-05-30, 4 [ H ¥ :2001-08-13,

I WH S 1000-3061 (2001 ) 06-0652-06

3 ERAME S VP2.VP4 H1 VPR . VP2 BH#
MEEREEPHERETY, VP RHSERUEH
B . VPA RMENESOE. BYBREMY VL E
B,VP1 £f5 RNA fK#i ) RNA BA MM FER
ABYEBRZHMNEZEAYY A BYEBAKYE
HAEHMIX(NCRs) ,NCRs R 5 REFFE XL BE
FEEMERFLAMFES", DNA 5 & B4
otk 75 FC B8 55 09 BF 9 14 &b T2 45 B Bt , Fordor %
(1999)#1 % EBH IBDV R ER B BE~ 4R
PR ARERRENAEHEZE. FAilk, mF
BERAESHIERENEHERS /G IBDV DNA ##
EEHARTM. AMAEAEREREBITSHH
(FILT)M -2 XA WBETHEEREERE, R

_ﬁﬁxﬂ IBDV DNA B S R

1 HHE5F®

1.1 XRAEAB HBHEERHE

SPF X% SPF 18 BE W { L 7R % & BF 3T B SPF %
RBFFLUNBARLTENE., FREERE
TR 212000 Bk 2 A B WAL M B X8 35 3 7 R 3
BImE k. [BDV tRAERE k BC6/8S BB T HE
Z W BT .

B2 A FE 863" A H T BT (101-j99-02) i E K B & BB B 9 85 (96-920-34-02)

* BWEE,
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TS HAMIEA R 2 MR R R ERR S S EED DNA S8 R R TR 653

1.2 JRRIME

E . coli DHS« PEHKEh A% (R 77, si B 1K pGEM-T
Fasy Vector, B Rk & pCl 114 B Promega 237 .
1.3 IASsAER

Superscript™ Preamplification System JZ ¥ 3 i |
£ .RNA #118 Trizol {77 £ .RPMI 1640 ¥ 37 B \MEM
B Fe# Hank's %5 W) B Gibeo 4% 7 ; Expand High Fi-
delity PCR System ¥ [ Boehringer Mannheim 2% &) ; fi
#8 .ANTP. TADNA A MY WA KEXEPTE
23 7] ; ConA . PMA MTT ¥ Sigma 7= & ; Sepharose 2B
A #r AR L EF#E it . RPMI 1640 55 35 8 #l Hank's ¥
BB BECH TR 4 CHEFERA, ConA PMA
EL RPMI 1640 #5 57 # AL % B 1mg/mL % ¥, MTT LA
RPMI 1640 1% 3% 3 BC il A Smg/mL W7 W, o S8R
B, -20CH%F.

1.4 BEARARK 2 ZERNEME

T3 0 4 5 4 R A9 ) 4% 3% Sundick %
MA BT, KA EA LG MEE, SEETE
Ca’* Mg " PBS(pH7.2) 4 ,300g # L 10min, B L i
¥ 500g %5.0> 30min WM E 41T, PBS PE % 3 K, &
L RPMI 1640 3 35 S #E % 1 K, F§ RPMI 1640 357
HAREER 8 x 10° N/mL, ALK E N 10pg/mL
8 ConA,5% CO, B35 8 40°CHE 3% 6 ~ 12h, Trizol i
M & 0 R E 40 5 RNA, 4% Sundick %'
1 Kaiser 512 B EHIX 1IL-2 H A DNA T, it 1
Al FBEMITRLAE S P1(5-TGG-
GACACTGCCATGATG-3'), P2 (5'-AATTTATTAAATGT-
CATCTAGAAG-3') .. BUHAY 1 737bp Jr B, TR R
H94CAEE 455,48 CiB K 1min, 72°C EE M 1min, 1t
30 MEF,72CIEM 10min, PIKBHRBEREAT
RN,

1.5 Mz RERE 212000 52 B EQEAN
[

WIBE K #H IBDV-CEF94 BREEFEH A TERE
 # it 1 % 3| #1, P3 (5 CGGAATTCATGA-
CAAACCTGCAAGATCAA3'), P4(5' TAGGTACCTCACT-
CAAGGTCCTCATCAGAGAC3' )}, TBDV Z H 41 dsRNA
RN IR 38 Boot %1 A Akin 1% 36 1 4L AT,

S s H Gibeo BRL A9 Superscript™ Preampliﬁcaliﬂn-

System i 7] £ # 17, PCR #% Expand High Fidelity PCR
System FIRYETER 1T, RILEMBRAR NS EH
94 CHIE¥E 2min, 94 CEH 155,61 CIB K 30s,68C
FEAP 3min, G 72CHEE 3min, 3t 30 MEFK, 401
Bl B B, A T 8RIKIFRHF,

1.6 BIL2HMMBDV EREREARAERIEATHE
RHE T DNA RSB &

¥ MUT BT, EcoRT AN Kpnl 3 B T 1K
FY)F IL-2 F0 VPO B I A AR E pCI
CMV J33h 7 T i, Wa i pCl-IL-2 A pCL-VPO, i# 1T
PCR % & MBI 4 F . BB KUl &5 12 3 LA
@, 3% Sepharose 2B HE4E k5 ] B DNA B2/,
1.7 BB BERPRIE

14 B # SPF 3% 120 H 3L 55 6 4H, B pCI-VPO
+ pCI-IL-2 # . pCI-VPO # , pCI-IL-2 4 . pCl 4 . [E %
MEBAMABNHA, BH20 B, TAREHET
14 BREEREE,14d 5, #T7T ZWRE, REER
¥ANAEHSAENERERE, FIE N 200 H .
TWRAREE 14d, BHEER 15 R85 B & EiR
HETR A BR BC6/85 ¥k, B i 3d A LFh3, SRS (K
BHEREEMNE, A FHRELABEL. &
ESHLCE SR ERRINE, TR E
AlonHEEE.,
1.8 MFRHNAKDHENEHNE

B AL o MR E & KE 5 RS Ml , 5
B I ,56°C K i 30min. # B3k i 4% X8 i B 2T 4k 40
M, 2K B 7 R AL O M E TS B T B
B o
1.9 #HEYEEHERFARHE
EHWBEBRIT 128, 45 1.2.3.4.5.6
FEALEIR 5 R, KERES Rk A SR .
RIS A M B A . MTT 362 51 W€
PoECHE B W A0 M R AR O RRE | Sh SR LR T S A
M RBHE T B ABARAYIE FE R AV . B SOuL B KM
EL 40 B 50, L J8E b 2 48 B 20 51 A0 A S0pL PMA 35 ¥
(1pg/mL) ,5% CO, ¥ 3% 40°CTHFF 21h; Bt 50pL 1
5% 34K B2 400 M 0 S0 B B 2 40 B 43 B AA 5041 ConA
AW (400/ml) ,5% CO, ¥ FHH 40CH 3 48h; B iR
BRWHMA 10uL MTT(Smg/mL) , #4285 5% 3h /5
A 10% SDS-0.01mol/L HCl %5 # 100.L, B 5], 55
It 2h 5, LA BFL A E, ME OD s flL, BAHE M
BSATEEA,
1.10 &itEaH

FIH SPSS it LM ESH
R oE - SN AN I ol R N AN KT R &)
WRHENHAE#ATETELR EEKFTR P <
0.05, FAmfE s g Bk R g L 5 R3S ey AT
04 JLARD T Y95 (GMT {H) 36w s 50 B[] P9 A 3 2
BRI R LS HBH 0D FHEERR.
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1.11 ZREFREAQKXFNE

FAERBAGSHECER 0% PREBE. ¥
HMEAREE U, FAE-FL4RE, 8, 0WE
ERBHREBHH YT,

2 # R

2.1 7 IL-2 cDNA RIFF FU4S1E

HRERA LG IL-2 cDNA £ K3 737 MR HRE,
G 13 MERMMOAKER. EEH 2 M ETR
A9 S'AERIBX A 293 T H R 373k 4 B X ( Gen-
Bank W75 & AY029588) . 7E 3'-UTR FHI+TERE 5
AEENABREEFATITA”, X T HE 5 mRNA #)
REERAE KN EIEREREXEESE—1T2E
RERES, FRMNBEHELERN, REMSY -4
HY GenBank P RH B REN IL2 EEF
(AF000631 ! AF033563){XE 1 ~3 T EERINE
B RIEMREIX9.6% ~99.3% ., S FIEMIAL
fH1 k78 12 KRR Bk 69.4% , 5 A L2 RIE%
Hik29.4% SHEWASI YK REEE 21.2% ~
27.6%kHh. —HREWBM LN IL-2 2 F N i
FE—IM K2 PMEERNAII 4 M EREARE
BRATEA R, HFEELUAIL2H 45 o B
Be, Xee s sy L2 A E N TR EES
A(AE ).

TGOGACACTOECATGATG TGLAAAG TACTGATCTTTEGC TGTATT TOGG TACCAATGCTAATGACTACAGCTT. ATWAGCATC'FCTATg
¥ W CEKEYLTIFGC!I SV ANLEITTAYGASLS
180
CTTCAAACATTARTAAAGGA TTTAGARATATTGGAAM TATCAAGAACAAGATTCATCTOGAGCTCTACACA
SAKRKPLGQGTLI1KbDELEILENTITENKIHLELYT
2
OCAACTOAGADCCAGGAL TGCACCUALCARMCTCTGCAGTG TTACCTOGGAGAMG TGO TTACTCTCAAGAAGAAACTGARGATGACACT
PTETGQEECTQQTLRECYLGEYYTLEKETEDDT
350
GARATTAANGAAGAATTTUTAACTGCTATTCARAATATOGAAAAGARCE TCANGAG TCTEACGEG TCTAARTEACACCRGAMG TGAA TG
E!KEFEFVYTAIGNIEKNLZ¥SLTGLXHTYTGSETC
450
MAGATCTGTGAAGCTAACAACANGAAAAAATTTCCTCATTTTCTOCATGAACTGAOCAACTT TG TGAGATATCTGCAAAARTARGCANCT
K1CEANSNXEKEKFPDFLHELTNTFVYRYLGQE-

40
AATCATITTTATTETACTCCTATG TTRTTTATT TAATTRATTTAA TTACAGATARTTTATATATT TEATCCCETGLC TAACT A TCTGLTS
830
TOCATTCTGGGACCAC TG TATECTCTTAGTCTEGG TGAT ATGACETC TG TCTANGATCAT ATT TGATCCTTTCTGTAMGCOCTACLGEC
0
TCAMTCTACGTTOGAAAACTGATTCATTCTCACT TG TOGGTAMGTGATATG TGTTTACTCAANGAA TTTTTAAAAG TCACTTCTAG
737

s T Il
Bl 1 A7 IL-2 cDNA RG T E AT 5
Fig.1 Xiaoshan chicken IL-2 ¢DNA and predicted
amino acid sequence
The ¢DNA is 737bp in length and is entered in GenBank
{ accession No. AY(029588) ;the precursor chicken IL-2 protein is
143 amino acids. The start code and stop code are underlined.
ATTTA repests, which reduce mRNA half-life. are boxed.
The polyadenylation signal is shown by a shallow.

2.2 ZJ2000 (ki E R EQEANF F4FE
HHER IBDV-ZJ2000 Bk 2 B E A EH (VP2

VPAVP3) 4 & 3036 4% H B2 ( GenBank W% S8
AF321056), B REMNELEEAQ. SHESHHE
. ,ZJ2000 BRIt A 14 ~ 38 MR B EHER, HFH
EEEBMON ERAZHREPE VR REX , &%
Bk 2.9% ~ 1%, 55 4 /NEKK R 280 i M
BSEMAT N2 MEBERT LXMW REEAE
5 [BDV MHEHEA X . VP2-VP4 BIYI{F G iR 511
540 IR ER AT FTaE R S B 22000 ¥ M
MMAIK. TG LR 4 bT F B 2)2000 B 5 EE
BEH C-l NEZXREE.
23 BIL2WEBDVEEESDNABEHUESE
HRERPERAE

DNABH T 4 HBRER.2EBE %, 2452
B R bR, SRR (X 1)pCl-VRO 4
B B0 AR 5K 60% , i pCI-VPO + pCI-IL-2 1)
R R 80%, KNS 1.2 §EWH B 1% 3% IBDV
DNA B X R E M BEH R . pCI-IL-2 X B4 pCl
xtER4H T EE R A i B0 IBD B RY G I BRAE R R
BUAMARZHEE, WO EERAIREMER,
PEEMR MOCEME, FEAL AT, MR
REKTEAKH(P<0.05) WA KB TREYE. &
FCRERBEA SR M, AR K(P<0.05), A4
FRHEZTAEANEKBREARE D . EH5.K
WLHEREEA ESHR GHAHKREE,
24 B2 EDNAEEBENUAREERES
WRAE

% 4 B E SPF B M T APk B LA
HRE 2, pC-VPO H E R BES 10d NEXRKRN
AR, ERF ARG LA, E2 25 14dHH
Rt ik 2599, R 49d F# T B, pCl-VPO +
pCI-IL-2 4115 & W R BEG 10d AT & th o Fndiik, £

TS 14d A 30574, E_RE S6d EE L HB

#RAIMERSBRPNTASM EER T pCL-VPO
H(P<0.05)(2), KL EH IL2 FHESH
W DNA KM ESH P RAEKT. 28I ER
iR, pCl X B | pCI-IL-2 Xt B 4 1 1E % X B4
RGP RN IBDV Hiik,
2.5 WIL-2M%E DNA B HEIFSW BHE MMM
TR WE

KRR DNA RS ER | AHBERE, 7
B OB M E MM, £ PMA FIBS , MTT ¥ E B KE
MMM S, SR LE 3, LS L2 mRE
BEXBBAKRMNMEBERNE E1E T 535 pC-
VPO ZH(P < 0.05), T pCI ¥ BEA ¥ WH B R BL, iR
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%1 MIL-2i8% IBDV DNA I ERENEERIPE
Table 1 Enhanced protective immune response of DNA vaccine by co-administration of plasmid encoding chicken IL-2
No. chickens bursa lesions score® Average organ/BW ratio®
Groups Dead Protection ratio
0 1 2 3 Bursa/BW Spleen/BW
pCl-VPO + pCL-IL-2 12 1 2 0 5.43° 2.45" ] 12/15(80% )
pCI-VP) 2 3 1 5.72* 2.61* 0 9/15(60% }
pCI-IL-2 control 0 0 1 14 6.56" 3.79" 3 0
pCI control 0 1 2 12 6.35 3.75 4 0
Challenge control 0 0 3 12 6.83° 3.29b 4 ]
Normal control 15 0 0 ] 5.21* 2.31* 0 /

* Bursal lesion seores:0 = no lesions; 1 = mild cell depletion in a few follicles;2 = moderate atrophy or cell depletion in 1/3 to 172 of the follicles;3 = severe
necrosis and atrophy in all follicles. ® Values show averages for 15 chickens. Avergage organ/BW = average organ in grams/total body weight in grams. a indicates
values are not significantly different with normat control { P > 0.05) .b indicates values are significantly different with normal control { P < 0.05).
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0 3 7 10 14 17 21 24 28 35 42 49 56
Days post inoculation

2 IL-2 H43% IBDV DNA %5 85 % 5 b9 o FO9L 1 2 Ji

Fig.2 Enhanced antibody response of DNA vaccine by
co-administration of plasmid encoding chicken IL-2

L6
14T [——pCI-VRO+pCHL2
121 [—=—rCl-VPO

—a—pCl

1 L
os |
06 |
04t
02 |

N

) 570nm
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Weeks post inoculanon

3 IL-2 MR B K B MO 4 M 0 o0 7 R R 30 3

Fig.3 Enhanced B lymphocyte proliferation response of bursa by

co-administration of plasmid encoding chicken IL-2

B8 IL-2 RE{Z it DNA BB A B IRMAEK &
R R
266 BIL2MEDNAEHESH T HEHIRE
AR NR

FERE DNA UG BR 1 A 285 A
0 B R R B AE T RS 4, 48 ConA RIS ,MTT
EWE THEARMESHIDE SR 2HNLE 4.8
5 A 6. Fa S IL-2 FUbi4 69 40 R A e s o g
BE T 40 MG 384 4 e B B 3 b R T L TE S pCL-VPO A
(P<0.05),T pCI X B A B KN, IL-2

07
—— pCL-VPO+pCIIL-2
06 [ | —s—pcr-vpo
os | L=t
£ 04
So3t
02
0.1

Weeks post moeculation
B4 7 IL-2 3835 0¥ T o B 40 M 0 2 B b gl 3
Fig.4 Enhanced T lymphocyte proliferation response of peripheral
blood by co-administration of plasmid encoding chicken IL-2

09 1 [—e—pCI-VPO+pCI-IL2
08 | |—*—pCl-VPO
o7} =g

06 |
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03}
02}
01 f

0 . . . A " A L P
(] 1 2 3 4 5 6 7 )
Weeks post inoculation

5 IL2MEMR THEHRNNARESE
Fig.5 Enhanced T lymphocyte proliferation response of thymus

OD30nm

by co-administration of plasmid encoding chicken IL-2

1r
09| [—e—pCl-VPO+pCIIL2
08 —a—pCl-VP0

07 F —a— pCl
0.6
05
04
03}
02
01r

0 1 s 1 L 1 1 1 1 )
0 1 2 3 4 3 6 7 8

Weeks post inoculation

Mo IL-2imME THEHEHNER NS
Fig.6 Enhanced T lymphocyte proliferation response of spleen

oDS'lUum

by co-administration of plasmid encoding chicken IL-2
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et DNAEHI B THMRA K EEMER,
3 i W

EANERBRFETIERERG PR LIS
BEERBTN BHEHE, SHAEMNH, EF
¥ o TERHRMBRBEHNRKT  EEFRERE
et R A & BN 5 U 1 o K B O B
HRET-£FBE. USEEOEEWENER
FRBETT MR RATE R EE B, AT E
MY KAMBRTHERRE LRPHERE VR2
EH" "', Fordor M (1999) XM EREARHA
DNABEHREFFEERP BRRAREFTUE
B X RE SRR DNA 48 TR E Wk PR A
MRESHEZAEFAL I T EENRBERE
SERER—HBERMENENBT L DNAEH R
ErgsER . HAiE Al HURERS MK HE T BB B
AHRMA R EMNHEEEE DNA R KR
BERCR P IL2 BN Bk i ELEh Y IL2
82 FIVE DNA S BB moe ", B3t
MIL2 AR ELTELSHNE, RARAWTR KU IL-
2REREREMAETEREOB THE A REM, BT
KRESMAEAShY L2 -8 DNABE B ESR
FEHBYEREREE.

MIFRERKE, S IL2 R T IBDV 2R E
HDNABEMEERE, H—-EH IL2#&T
BODVDNABRHESH THEAREBER MR
B, pCI-1L-2 # pCI-VPO Bk & % 52 240 iy N AT | el B L 1
FREmEN THEAHEFREFEYRESEs TR
4 pCI-VPO S (P < 0.05), T T B2 40 i ety 34 7
FHHRE TARCCTORAGEERTEHEE, &
KREHTOEMARARIIRE, K& IL-2 1§
9% 1 IBDV DNA L% 60 B ok I 40 B 1% 58 S 1 69
BIE B GEHNEEKEBREHRBEARESR
EWTHES DNAZERHA(P <0.05), 1M BHE 4
MR RN TR R h i, Rk R A
HERESPRAKMES HEROE S miik
MEMEREYE BKEREHBESHPRPEK
FEEETHAEHN DNABEHA(P<0.05), HZR
8 1L-2 3% 7 IBDV DNA #& & 31 B RE R,
T IBDV AR, IR ARG IL-2 Wi THRE %
LEHAERRINE, YR WIHFAHR IL-2 % IBDV
MR AT RERTERR AT R,

BHEARR,RIMNEBE 3P EEL 1. A&
ConA TE AL RO XS B bk 2 40 B b s B8 3 T %8 IL-2

cDNA, 3L D3 25 #y R AR 1E 55 B AhRGE i — B2, %
LUHEKBARESREARN R ER SPF S
AMIRBEHRK RERFER 3. RN 12 EHE
W5 IBDV ZEE D DNA HE M R, T
A B AR A R R R E
MG R R, XAPRH — AR aEIER
FIBLE T 2R

B O ACARKIERLAFRAEMLARLR
FRELEZNARAFGTHRALPLTRALHE &k
FRFA L #EEEE KERME REFML,
kot S AAM L AR AER RO EEHE
AEBPLTAEARLGTFN A MBEFHA L
EEBENEARBDEHEFLTHESHY,
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Enhanced Immunogenicity of Plasmid Encoding Polyprotein Gene
of Infectious Bursal Disease Virus by Co-administration
of Chicken Interleukin 2 (IL-2)

YU Lian® LI Jian-Rong HUANG Yao-Wei LIANG Xue-Ya MENG Song-Shu
{ Institute of Preventive Veterinary Medcine , Zhejiang University , Hangzhou 310029, China)

Abstract  Chicken interleukin 2 (I1-2) is one of important nonmammalian cytokines isolated recently. The influencing of I1-2
on immunogenicity of DNA vaccine was examined using infectious bursal disease virus as a model. The 1L-2 ¢DNA of Xiaoshan
chicken and the polyprotein gene of IBDV-ZJ2000 were amplified by RT-PCR, cloned, sequenced and inserted into the control of
CMV promoter and enhancer of pCl vector. 14-day-old chickens were vaccinated intramuscularly with DNA vaccine, two weeks
later, they were boosted with DNA, and two weeks post boost, they were challenged with virulent IBDV . The rsults showed that
protective responses and neutralization antibody responses of DNA vaccine co-administrated with chicken IL-2 were much higher
than those of injected with DNA vaccine alone. Furthermore,the T lymphocyte proliferation response of peripheral blood, thymus
and spleen, and the B lymphocyte proliferation response of bursa induced by DNA vaccine can be significantly enhanced by
chicken IL-2.These results obviously indicated that chicken IL-2 was a strong adjuvant which can significantly enhance the im-

munogenicity of IBDV DNA vaccine.

Key words chicken interleukin 2 (I1-2) , infectious bursal disease virus (IBDV}, polyprotein gene, DNA vaccine, immuno-
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