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Cross species enhancement of mice antigen immune function against
NDV-FZ by invariant chain functional fragments of chicken

WANG Chen, LIU Xue-lan,CHEN Fang-fang, YU Wei-yi

(Key Laboratory of Zoonoses of Anhui Province ,Anhui Agricultural University ,He fei,Anhui 230036 ,China)

Abstract; [Objective) This study aimed to research the cross species enhancement of mice antigen im-
mune function against NDV-F2 with the invariant chain functional segments of chicken as immune carrier.
[Method) Chimeras (Ii-F2,Cyt/Tm/li-key/F2/AP, Tm/li-key/F2/AP,li-key/F2/AP,li-key/F2) based on
Ii and NDV epitope F2 were reconstructed before being inserted into the prokaryotic expression vector
pET-32a and transformed into E. coli Rosetta (DE3). The recombinant bacteria were induced to express
the chimeric proteins by IPTG. Mice were immunized with the purified proteins and the antibody titers
were measured by ELISA. Meanwhile, chicken Ii and mouse MHC class [] a or 8 chain genes were cloned in-
to the eukaryotic expression vector and co-transfected in COS7 cells before the intracellular association was
determined by confocal laser scanning microscope (CLSM). [Result] The mice immunized with these chim-
eric proteins increased antibody titers by 1. 5— 3 times compared with those immunized with F2 alone.
Chicken Ti could co-locate and bind with mouse MHC class [] molecule in the COS7 cells. [Conclusion) The
Ii functional segments could be used as immune carrier to enhance the immune response.

Key words:invariant chain;peptide carrier;chimera;cross species

(We ks BT 2013-04-22

(HETH] EFEARBFEESTH (31172306) ; ZHE A RRF £ 4T H (11040606 M90)

[fEEfmIA] £ BWAST—) B LR A AEE L, FENFREY S5 R . E-mail:85287312@ qq. com
GEGEE] AA—952—), B, Flgdi A #0482 Mk S, B8 AFMAY S5 0¥ 5. E-mail: yuweiyi@ahau. edu. cn



34 P AL AR MRB 3 222 4R (A SRR 2 B

12 %

JUR 928 P ELAT R S PR R R A A R R S, HET
B 28 1y FH 988 0 B DR OV A5 1 1R T M L
A BGRB8 St A P A I e G A I 1 I B 2 —
Pt 55 ¥R 97 AR 0 A R 15 . 18 2 BE (Invariant
chain, Ti) f&— F I 79 5 R 25 1, AR 2 885,
Y5 MHC 1T 2673 ¥ AR 8 F1 . A 38 52 A 95 P bt st
it kA EEAEN. I CLIP i B i 4
MHC Il 2853 P Y BR 45 & DX MR BH 1k P9 U 22 Ak
M54 s 24 MR PR BT R K A, U1 i CLIP
- BB A, O IR A TURE I 226 52t 3] 40 e % 1T
DA HE CDA™ Th 435550 o D198 i i 257

FHCRE RS T 1y CLIP Jr Be iy & 4K, H 4t
B R & 4l MHC 1 2845+« MRS, e i A MHC I

oy T is 530 IR AR N DURT SR PR S L iR AT
ABUE 578 B 8 N8 RO ME Y. Adams S5 4

A Ti e R Ti-key 4549 CEP U ik LRMK, 5 CLIP

DXIN s AR 3 ) 45 0 Dt R T e ) At A R IR LA B g
WESRAEIT . AT Tickey 45 09 A T 2 1) B 18 24K

e Z R P AR 2] T RO A, /MR T
5 X (Cyt) M3 X (Tm) i T BE Fr B 3% 35 40 5K
HagsE /N B BE S 3 R o e s N . RO M RTE A T
XU RE  BE AR 2 B B R BRI . Sk
W AHESE R T T T T AE H B R I % o
(NDV) ) F306 AR B H 5 — 90 R A7 (B F2 5
B 2 A A R g /N B 40 3
DRI BT K EAF 5809 T 36 M BEAE /DN BRI 9 1 4
PR AR LS Ay o A B ) o B % IR B LAl
x1
Table 1

1 oS J7
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& BER MO &SR B OMEGA Y TR A
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)7 AR H R SRR R BOR . A AT 7 X5
WEED mEEY TEARAEE K. R PCR
B g Ak 1-F2, Cyt/Tm/Tli-key/F2/Ap, Tm/
li-key/F2/Ap.li-key/F2/Ap F1 li-key/F2, FH 45 #4
WK 1, PCR LW K & H Taq Buffer (Mg" Plus)
5.0 pL.dNTP Mixture 4. 0 ‘LLL\FJII% F1.0 ‘LLL\T:]II
PR 1.0 pL.pEGFP-CI-Ti 0.5 uL Al R Tag 0.5 L.
JinddH, O ZBAZEFL 150. 0 pL; SO 5540 - 94 °C il
A5 M 5 min; 94 “C #AR: 40 5,58 ‘CiB k 30 5,72 C %k

1.1

fiH 2 min,30 PMEFH ;72 °C 8 min, 4 CLK LN,
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Primer sequences of the chimeras
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Names of genetic segments and Chimeras

519 1751

Primer sequences

F:s’—

Full Ti

CGGGATCCATGGCTGAGGAGCAGCGGGA-3'

:5'-GCGTCGACCTACTTGGCTTTCACCA-3'

Ti-F2(F2 1 CLIP) Fof
i replace CL R.5'
. F.5'
Cyt/Tm/li-key/F2/AP
R.5'-
. F.5'
Tm/Tli-key/F2/AP R.5’
F.5'
li-key/F2/AP .
F.5'
Ti-key/F2 R.5'-
F.5'
F2

R:5'

-CGGGATCCATGCTGCAGAGGAAGAATGCTG-3

-CGGGATCCATGGCTGAGGAGCAGCGGGA-3'
-GCGTCGACCTACTTGGCTTTCACCA-3'

-CGGGATCCATGGCTGAGGAGCAGCGGGA-3'
GCGTCGACCTAGGGAGCCATCTTCCCAACT-3'

-CGGGATCCATGAGAACTGCGCTGTC-3'

-GCGTCGACCTAGGGAGCCATCTTCCCAACT-3'

-CGGGATCCATGCTGCAGAGGAAGAATGCTG-3'
-GCGTCGACCTAGGGAGCCATCTTCCCAACT-3

/

GCGTCGACCCTACATCTTCCCAACT-3'
-CGGGATCCATGAATGCTGCCAACAT-3'
-GCGTCGACCCTACATCTTCCCAACT-3'

TEF 51907 50 N R 53 BamH 1 BEYIRLE R BI7 5] th R RILH SN Sal T BRI AR .

Note: The underlined sequences in the primers F groups are Restriction Enzyme cutting sites of BamH | and the underlined sequences in the

primers R groups are Restriction Enzyme cutting sites of Sal [ .
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Fig. 1

W &4 A K v By Bl 4 A pET-32a, pGEX-4T-
1 3% 1A, by 3 5 41 ik pET-32a-1i, pET-32a-Ti- F2,
pET-32a-Cyt/Tm/li-key/F2/AP. pET-32a-Tm/li-
key/F2/AP. pET-32a-Ti-key/F2/AP. pET-32aTi-
key/F2.pET-32a-F2 fil pGEX-4T-1-F2, ¥ H 5 1k
% E. coli Rosetta(DE3) TR B, SR 5 ¥ 5% L 5 1)
WRIE B A T AW TR BR A W) A7 0 7 45
[FI ), $e B 20 ok B BamH 1 /Sal T #E47 XLUHG 1]
YE . PCR ™1 ™ ¥ FOSUREO) 7= W 10 g/ L 35 fig
W BE e AT HL VKR U
L4 mAEKRENSESNMNRER

o N B I L7 R OB E ) | AN T o
IPTG(Z¥FE N 1.0 mmol/L) .48 % 5% 5 h,
FE BT AR (180 W A 5 s, [A] B 10 5,36 6
), % Native PAGE HL K J . #% T AE L&D 0 07
2:H1 0. 25 mol/L KCI I figg i sl fb il & 28 11 % 4li4k
J& 1% 11 BEAT SDS-PAGE HLJk %5 .

Kk g /N BRUBEAL 732 6 A g A 1 A X R
WA 3 26 M/ Bl 24k 1Y His-Ti-
F2. His-Cyt/Tm/li-key/F2/AP, His-Tm/li-key/
F2/AP. His-li-key/F2/AP, His-li-key/F2 Fl His-
F2 fl & 4 PR 0 S e 52 24 100 L/ 2, S i 51
50 pg/ H o T HREH /N BRI T S 45 1A B A R
Ko WA S JEJE IR ERCR L, W8 i, T — 20
TR
L5 Hkim

K 4% ELTISA 546 I ik & (R Pri s iy L
AR pGEX-4T-1-F2 £iAH GST-F2 il & 4 H4E
RBU AL AR AR . DL AR i S A W) B (CHRP) bR
PZRAEDINITIE ST N = {C s Bt 7 S -3 =l D | 3 S
(OPD) #E47 & 8 S B, % i # 10~ 15 min Jq £
1B R » P B RR AR 492 nm i B 59 WG A IF X
g EE AT ge it ot . AR E R 3 AL,

Schematic diagram of the chimeras
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FEFG T E S AE 5 /B MHC I 284 1 45
G AR & XY T JE N A EE 4 A 3R Ok R
pmCherry-C1-Ti, DL Ko & 1§ 9 BY & 8 % 06 & A
(GFPYRUMR MHC I o 55 .8 # # pPEGFP-MHC [l
« F1 pEGFP-MHC I g 9 5 21 B A% &35 i ki » £ Li-
pofectamine™ 2000 H:FE s COS7 gAYy 48 h
Ja B T O R & B (Zeiss) T, 080 T 5 /)
R MHC I o B i 1 258 AL IE O
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Kl 2 WoR . A A PCR §7 34 3845 1 710 bp
M 1i, 692 bp 1 1i-F2, 374 bp (¥ Cyt/Tm/li-key/
F2/AP.300 bp ) Tm/Ii-key/F2/AP.152 bp (4 Ti-
key/F2/AP.146 bp [ li-key/F2.128 bp [ F2., &
20 JF ki pET-32a-li, pET-32a-1i-F2, pET-32a-Cyt/
Tm /Ti-key/F2/AP.pET-32a-Tm /Ti-key/F2/ AP . pET-
32a-li-key/F2/AP,pET-32a-li-key/F2 F1 pET-32a-
F2 & BamH 1 /Sal 1 XUEgY). Y3845 T BUHK B
BB, My 453 Wos, ir A e ke i DNA J¥ 31
SRR B, G5 R R A 50 5L ) b AL
T L Yiae v By A A
2.2 MEGBMEEENGK

X 4l Ak 1 A ARG 8 E 3517 SDS-PAGE H
VKR, B3 45 R, 7E 44, 7 (His-Ti-F2),33. 2
(His-Cyt/Tm/li-key/F2/AP), 29. 2 ( His-Tm/Ii-
key/F2/AP),24. 4 (His-li-key/F2/AP) , 24. 0 (His-
li-key/F2) 1 23. 8 (His-F2) ku 4k 44 A 1 1 B 19 %
RN HUA 25 RAHTT
2.3 LihgEREFSHHRMEKTE

M pGEX-4T-1-F2 5 4 i £ 35 1947 GST #r
Zn) GST-F2 fil & 8 A AE 3 8k oo it & ) 4%
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ELISA K, 25 5 (F 1) BoR . X BB AL/ Ryt F2 it
KR 29 (0. 740, 06) X 10, 1ij Ti-key/F2., Ti-
key/F2/AP. Cyt/Tm/li-key/F2/AP. Tm/li-key/
F2/AP Fl Ti-F2 f@il& & H e g A5t F2 i HiikoKk-F

M 1 2 3 4 5 6

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

HF1.2X10" ~2. 2 X 10", 43 S A X BB 1.5, 2. 5,
3,3 M3 4%, X FBILIXG T Tiae i B b AR E 1
A A /N BRUR P9 2 B AT O TR) R Y 92 1 o A
H.

7 8 9 10 11

12 13 14

710 bp
692 bp

374 bp
300 bp
152 bp
146 bp
128 bp

Kl 2 #AEN PCR Y44 K HFEA TR BamH [ /Sal 1 3 UI 4 %
M. DL2000 Marker;1,3,5,7,9,11,13. pET-32a-1i,pET-32a-1i-F2, pET-32a-Cyt/Tm/li-key/F2/AP,
pET 32a Tm/Ti key/F2/AP.pET 32a Ti-key/F2/AP.pET 32a Ti key/F2 . pET 324 F2 SUHi B =4 ;2.4,6.8,10,
12,14, 1i.1i F2.Cyt/Tm/Ti key/F2/ AP, Tm/li-key/F2/ AP Ti key/F2/ AP . Ii key/F2 . F2 [y PCR 7=%)
Fig. 2 Double digestion identification of PCR products and recombinant plasmids with BamH [ /Sal [
M. DL2000 Marker;1.3.5,7,9,11.13. Double digestion of pET-32a-Ti» pET-32a-Ti-F2 . pET-32a-Cyt/ Tm/Ti-key/F2/ AP,
pET-32a-Tm/li-key/F2/ AP, pET-32a-li-key/F2/ AP, pET-32a-Ti-key/F2,pET-32a-F2;2,4,6,8,10,12,14. PCR products of Ti,
1i-F2,Cyt/Tm/li-key/F2/ AP, Tm/li-key/F2/ AP, li-key/F2/ AP, li-key/F2,and F2

M 1 2 3 4 5 6
97.2ku ..
66.4ku
443ku . W 44.7ku
33.2ku
29.0ku - 29 2 ku
— W 24 4ku
24.0ku
23.8ku
20.1ku s
14.3 ku we

3 difb 5 A M RlG Y SDS-PAGE B Yk e il
M. 25 553 F B R i 5 1~ 6. 430 R 2lifb (¥ His-Ti-F2,
His-Cyt/Tm/li-key/F2/AP His-Tm/li-key/F2 /AP, His-li-key/

F2/AP . His-li-key/F2 1 His-F2 @l & EH
Identification of the purified chimeric fusion
proteins with SDS-PAGE
M. Marker of protein molecular mass; 1—6. Purified chimeric
proteins His-li-F2, His-Cyt/Tm/li-key/F2/AP, His-Tm/Ii-key/
F2/AP, His-li-key/F2/ AP, His-li-key/F2,and His-F2
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POEIE R AR W Gl WL 45 R (18 5) - W] A 4
JiAR [ o7 B 3 07 i 3 1 o T 2 IR 0. %
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SEE AL RN BA A AR

3 i

MHC 1 285> 7 19 2 25 Pk 2 3 ) -5 e T 0 i
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Fig. 3
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Chimer proteins
Bl 4 AR AR A s /N BT AR I R SR BT MO T

1. His-F2;2. His-li-key/F2;3. His-li-key/F2/AP;
4. His-Tm/Ii-key/F2/AP;5. His-Cyt/Tm/li—key/F2/AP;6. His-li-F2
Fig.4 Specific antibody titers of Kunming mice immunized

with various recombinant proteins
1. His-F2;2. His-li-key/F2; 3. His-li-key/F2/AP;
4. His-Tm/li-key/F2/AP;5. His-Cyt/ Tm/li—key/F2/AP;6. His-1i-F2

505 s AN B DI AH T T fE S MHC 43 F
0 AR R ek 5 T D A v R A0 Bl B A
o Kim 589% F 3L 28 k9% 5 # (Human papillo-
ma virus, HPV-16) §it Uik E6 E7 @4 1i A/
SR B 7R S CD8™ T bk B 40 M 1 B0 8 By 2 5
BT /N B, Zinckgral &M /& ¥ o &
HSNT i1y HA $il R4 5 A Ti-key % 2 J5 X 35 B #
B o I A SO B B — B R B SE RS R T 3~
10 f#. Voutsas Z2 857 &3, li-Key/HER-2/neu
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Fig. 5 Location of chicken Ii and mouse MHC class [ in COS7 cells
A. Mouse MHC I a;B. Chicken Ii; C. The co-location of chicken Ii and mouse MHC I a3 D. Mouse MHCII 8;
E. Chicken Ii; F. The co-location of chicken Ii and mouse MHCII 8
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