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[ E] kG AEEA %R EEME N CpG ODN 77|, &4 & T 45 4 FF CpG &7
By DNA JF 71, 5 Fl MTS 6 30 & & & CpG ODNs ## A& 58 PBMC #4756 6 7, 45 A 11 4 CpG
ODN {7k 58 PBMC # | #0E M (SI>2) ; b SIfE A T 5 #9 6 # CpG ODN 45l 5 A th 42 K K &
T KA R KA, R Ja BOK SR L 0 A KR AR R B 2 A K 4E PBMC HE 4 S b A
BLAR I 25 R A 3 A CpG ODN JF 71| % K 38 B A %2 4 % 2 ¥ 38 18 A, 2 7| & CpG-21 (ATCGATTT-
GTCGTTATCGAT) . CpG-23 ( ATCGATGAACGTTAACGTTTC ) #1 CpG-24 ( AACGTTCATCGA-
TATCGATGT) . A#F RIKAF 3 Fat K 58 B A & 4 %, 9% R #7& 49 CpG ODN J7 71, ¥ 4 K 43 3 &
CpG HEF| A RBHES
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Study on Immune Enhancement Effect of CpG ODN on Mink
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Abstract; Forty—five DNA sequences containing different CpG motifs were designed and synthesized to obtain the
CpG ODN sequence with immunostimulatory activity against mink. MTS colorimetric assay was used to determine the
ability of CpG ODNs to stimulate the proliferation of mink PBMC. The result showed that eleven CpG ODN has the
stimulation activity to the PBMC of mink (SI>2). Six CpG ODNs with SI values more than 5 were used to immunize
minks with mink pseudorabies inactivated vaccine respectively. Post immunization, the neutralizing antibody titer of
anti—pseudorabies antibodies in mink serum was determined and the non—specific proliferation of mink PBMC was
tested. The result showed that the CpG-21 (ATCGATTTGTCGTTATCGAT) , CpG-23 (ATCGATGAACGTTAACG-
TTTC), and CpG—-24 ( AACGTTCATCGATATCGATGT), respectively, which showed a good immunopotentiating
effect on mink. In this study, three CpG ODN sequences with good immunostimulatory activity against mink were
obtained, which can be used as a reference for the study of new CpG adjuvants in mink.
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FARH AL CpG H 7 I SR i 42U% 1 2 (CpG
ODN) il i 5 40 Jifd (19 TLRO 45 &, fi d0 i A\ K&
LB K AR e R G, 152 £ DL Th B 3=
(R ARGE R FEAE A0 Dy T o LK
FRNE P 7, AR3E CpG ODN Y45+ Fnst A &M A 1fiL
A % i il ( peripheral blood mononuclear cell,
PBMC) VER AR, nDRE ARy 3 Fh2emt . A 2 ( 5k
D &) BAI(E K B fiic A, A% CpG ODN fighg
B pDC 20 W= K IFN /B, RIS a0
I % IFN B94/E T, A A CpG ODN ik BEfS A HE B A%
Yife] DC K& &, 42 ¥ H €D80 . CD86 . MHCII 43
FEIRM) A 5 (R FE TG AL NK 408, 3% IFN -y 55
11 (IFN—v inducible protein—10, IP-10) f{] ;=4 |
MG S IEN-y 19774, B # CpG ODN HE il %
B 20 A A AE AL, 3 TgM A TL-6 A4 20 W38 i
C %! CpG ODN #eF A RURI B A CpG ODN (5 RE
IS M BRREIS S pDC 43 W &5 K SF- 1) TFN -, L
REJI L B 40 M 3% fb 3 5, 3 2R CpG
ODN 1, i -F B LA 58 119 £ 2 4 R e 928 1 20
b G 8 IO 25 T P L, BRI, 30 A f AR A B B A
R T Z R arse e

H AT, B0 T 3h 4 B #4457 CpG ODN [ #f
FEBEN T4 S XGRS, WX KA
IS TR CpG ODN P8 YRI5 1t A8, 4 it
AWFFE LA A [R) 28 2l 4y HL A A 5 03800 1 1Y
CpG )57 Ml 516 £ % CpG ODN J¥51, 43
BT HXT KSR 1 G RS M, 3R AR T 3 2 X /KSR AL
B RIS RS CpG ODN 3241, 7k 3R
B CpG A4 RIS B2 LA AR
1 #R5FZE
1.1 M
1.1.1 %X A  IMDM ZH b5 3% 0 MEM 41 fitg
KEFRWIIW B Gibeo 2 w5 i 4 L35 . 21 J& 1L 54>
%A 53 B3R & 4 W [ R e T B AR W R
FABRTTTA 7 ; ConA W [ 1 IRFHF A= 5200 A FRA
F] s MTS 14 H Promega /A,

1.1.2 mfedesimas SR IUA M A S & IR AT
PAAER TR JLL AR, A SE 00 2 0 B 20

1.1.3 WA Eshd  DhFFER KGR L5
NN B RIER B JLl A KTEE S
ISA206 14 S IR & il 2%, B 2 T+ 28 % it 107
TCIDy,, #: 2 H I HEEEKSH, R E 2 600 ¢, ¥
WEPEAKSH , AR AT 42, W [ R e VR L 7K
SHFRIEY .

1.2 Jrik

1.2.1 CpG ODN #9i%t4 & AR SCHRHRE (1% 5
BIXEN JE RFVA R CpG 47, 155 GTCGTT,
GACGTT . GACGAT , ATCGAT . AACGTT, ¥ it & i
45 %% CpG ODN J¥51l; GC-ODN AARE CpG P 1Y
P 751 ; 4238 CpG ODN MAZ R i 2t AT m AR 1&
M, A T A TR (0 ) Bedin A1 PR FIA L
1.2.2 K#INE & PBMC 85 & fo3z k. KSRL
JIE SR I, 25 2% 1 TG TR L 2 R I A WSO L VR, %
M T Z /LA 250 v/min #0010 min, 713K
i RN M A 200 S R0 & s B A
FERMIAATR 15 MBI, BRIEN, BEm
TR A TR 100V 22 18 A S5 i 1Y) 43 15 WO TET |, 400
r/min 2 E0 20 ming, W B E)E 0.5 em L
TR, W IBOR A ) B U B A AR L2
B 10 mL 40P, 1R 2], 250 +/min %R &
O 10 min, 7+ L%, A S mLL 40 i %6 % 7 = & 40
Jit2,250 r/min ZEHRELC 10 min, 7 B35, EREUEK
—,MA 5 mL & 10% i 25 1L 1) IMDM 5 3%
HRAHM, RF T4 5] B R A AR MR

1.2.3  CpG ODN #|ig /K52 PBMC ¥ 74 4% 77 4o
BiK5H PBMC HRFETH 2 4.0x 10° 4/ mL, 57 T 96
FLAAREE TR, B AL 100 WL, 43 51 A B X B
GC—-ODN FigiT& i) 45 % CpG ODN, CpG ODN
ML ] 10 pg/mL; BHEXT BERFLINA ConA ¥,
ZUREH] 10 peg/mL; 25 HAUIMA S CpG ODN Z5{AFH
1) PBS, B2 3 A5 L. 4 96 FLAH MBS 55 Al i T
37 °C 5% CO, ¥EFEFhRE3E 48 h, REFRZ5 W 4 h
FEALINMA 20 WL MTS ¥, 157745 oRU5 37 B H g br
SR 45 LI 4 490 nm 9 OD B, T8l 48 4.
SI=( 0D #4h-0D 25 H4) /(0D BAE-0D 2 H) .
124 oA ik il 5ok SH L5 B



R E 2525 2017 4E 5 45 51855 5

Chinese Journal of Veterinary Drug *9-

82, Ml 5 H, i, g S P AE R KIS ST
1 mL; & +CpG ODNs 4, & HiEHF 1 mL PHFER
KIHBEH A 80 wg CpG ODNs, fT{ifi il CpG ODNs
XFK5H PBMC HA R, B SIfERT 5 19
CpG-2.CpG -7, CpG - 10, CpG - 21, CpG - 23 Fl
CpG—24, 73 B G REVEIR 5 i T HRZH, B L3S0 1 mL
KA PBS W TESTARALA Ry o BRESLEY . 25 4K
BITHIR G J5 2 JAISR e 1 3K, i A S 5
VIR GREAR, HIR BN H RS 7,14,
21 128 d 43 %R L, 43 5 1L 7 , {8 Spearman —
Karber 2 15 s MBTARR AN, h MBTERZAN KT
U 2 BEE ARl b fit IO A R0 27 15 B2
R4 500 ~3000 TCID,,/mL,

1.2.5 .98 J5 K52 PBMC 345 P38 75 0

1.2.4 FKSA KI5 14 d, ORI, & PR
1) TG TR L4 R A5 WSO IV, #22 BE 1.2.2 o 4y
KSR PBMC, #% 18 1.2.3 H 5K K58 PBMC 4%
T 96 FLANMIRE St , B 3 D E R AL
FIAZHE ] 10 wg/mL () ConA | [A] BB RE 5 i
AT ConA 1 H SR FEALAE x5 B, K 96 FLAH L

BB T 37 °C 5% CO, HFAEhIEFE 48 h, B
FREEHHT 4 h BEALINA 20 wL MTS %%, K #7485
Jii S B R SRS I 45 FL Y% 4 490 nm /) OD {H
1.2.6 it F o4 N SPSS11.0 kA5 458 01

ST, LU SE L) was FooR 4 E] S B e SR
St AWML 75 25 43 B (LSD/ Tamhane ) (9 71, K
K «=0.05,

2 & B

2.1 CpG ODN #| ¥ /K58 PBMC 3§ 78 fit 77 4l
HI8 1 W], Ik O 4 5% Ak 5 1 0 5 45 4% CpG
ODN HiliE/K 50 PBMC 3458 EE /1, A 11 4> CpG ODN
FEHIXT KSR PBMC HA FIBE P (SI>2) (£ 1) , K
fit &% CpG 3 J¥ 4> % & ATCGAT, AACGTT,
GTCGTT, H: v CpG - 2 ( TCAACGTTGAACGTTTA-
ACGTTA ) . CpG - 7 ( ATCGATATCGATATCGAT ) |
CpG - 10 ( TCAACGTTCCAACGTTT ) 1 CpG - 21
( ATCGATTTGTCGTTATCGAT) P 45 )5 41 1y SI {14
KT 5,CpG-23( ATCGATGAACGTTAACGTTTC ) il
CpG-24 ( AACGTTCATCGATATCGATGT) — 245 1% %)
1 SLIEHRT 10,

&1 3k38 PBMC EF % EiEER CpG ODN F 3l
Tab 1 CpG ODN sequence with stimulatory activity to mink PBMC

21 5 oD fH ST{A 451 oD fH SI{H
ConA 0.519+0.015 16.43 CpG-10 0.453+0.006 8.78
GC-ODN 0.385+0.004 1.00 CpG-14 0.408+0.017 3.72
25 N IR 0.376+0.003 — CpG-15 0.400+0.006 2.69
CpG-2 0.427+0.016 5.793 CpG-17 0.400+0.032 2.62
CpG-5 0.396+0.015 2.25 CpG-21 0.451+0.016 8.58
CpG-7 0.421+0.012 5.13 CpG-23 0.505+0.012 14.87
CpG-9 0.39420.025 2.09 CpG-24 0.500+0.011 14.26

2.2 CpG ODN J¥ 7 %t K58 th 4£ K K & 2 # fo 4t
e % oE B L AT RO R I R 5
5 CpG-2.CpG-7.CpG-10 ,CpG-21 .CpG-23 Fil
CpG—24 B SRPEKIR , S i & H KSR PN AE R
SR PR ACE Y ANT 1 0 2, MR e 5 5
14 d, £ R +CpG ODNs ZH/K 3R 1ML Fh T 4R
FEAEBUONAE R 2 TR PR, IR S BE JS 5 21 d

F128 d &R AT KT 1 B e 10 1 28
55 14 d BRI (B 1) o Hh g +CpG -
23 2R IfiL 37 AT A R T 9 A A e 4 A
HAhPEW +CpG ODNs 41, H 2 % (P<0.05) ;
PETT +CpG 244 1L ¥ H AT AN = T 1
LRI RIPER +CpG -2 41 FEVT +CpG—T7 4L FNBE T
+CpG—102H ; S /i +CpG-21 2H 59 1 +CpG-10 4H
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LT R RBTAR LA TC A 25 5, (H B R T A
FIEEE +CpG-22H i + CpG —7; B i 4 Y2 1 +
CpG-2 4 JFEH+CpG—T7 LHAIEE I +CpG—10 £H [a] IfiL

80 1
=R l&

& U +CpG-2
B i +CpG-7
mm #E +CpG-10

(=]
[=}
2

i +CpG-21
&Y AW +CpG-23
FEH] +CpG-24
b

ALY
5
E

b
[=}
2

P AIPUARRN TC B 225 (P>0.05) , IR,
25 A0 BB 2H K 57 I T B 22 A K6 I 2 B PR A R 7
SRFSIE RN

Gy I B 1]

[iR]— Hsf [61] 355,45 2L BUAR K SRR T8 AN A R 1 o 22 57 38 (P<0.05) 5 5 0 d 45 4H/K SR AE R 35 iR ML IR R B | IR R 7 T v R

At the same time point, each group of antibody levels are marked with different letters show the difference was significant ( P<0.05) .

Immunization 0 d each group of mink anti—pseudorabies virus neutralizing antibody were negative, so not shown in the figure
B 1 7[E CpG ODN FF3l5& ik & /g 7k 3R M iE h ik T

Fig1 Neutralizing antibody level of mink serum after immunization with different CpG ODN sequences and vaccine

23 K PBMC A RMHHAEBNL HWE2A]
L5 R AH HE, BE B 4H L BE T +CpG ODNs 2H /K
51 PBMC £ ConA 55 i 7H F i 34 W Bt 345, HL
#5353 (P<0.05) B +CpG-23 4 JFE i +CpG—24
ZHKFH PBMC £ ConA 755 U4 5 52 07 i 192 1 2
FIH B +CpG ODNs 41, H. 22 5% 8.3 (P<0.05) ;
JE +CpG—10 4 FIBE T +CpG-21 4 1] Jg ik 35 25
SR TR S +CpG-2 L FIEE R +CpG-T7, H.
2R E(P<0.05) ; PETH +CpG -2 4 JETE +CpG -7
I 1 2 0] JC 1835 25 5% (P>0.05)
3 it i

CpG ODN £ A BUAR 5], FLAE LB 200
WL S AN TLRO 254, WO ML IR KR T 3%
25, A 000 7 A0 B PR BT I 7 A, DT
SHRIZE P I SR RE LR AP AR . CpG ODN AR %8 f 44 711
EANHCIFESC AR B, 75533,
TR RE B S B B 5 W I 2 S R
TR i P 1 S B ol P v 0 3R R S A 1 1 i
PEFRY1 | RIREIZE3 CpG ODN 45 712800 A 7EAR
KES TEF W CpG ODN 58 il 3% 1 1 4% Fh
PR 2R e B a5 SR 1 & LA CpG A RO 7S

Rz 2 FHEKIE PBMC JE45 R AR M
Tab 2 Non-specific proliferation of mink PBMC

in various groups

251 F AR B L ConA Hilli#fL

X HRZH 0.376+0.002 0.511+0.010°

FE 2 0.428+0.011 0.798+0.022¢
PET+CpG-2 4 0.454+0.014 0.831+0.010¢
PEW+CpG-7 4 0.475+0.012 0.858+0.015¢
FET+CpG-10 41 0.539+0.010 0.980+0.015°
PEW+CpG-21 41 0.582+0.010 0.977+0.016°
PET+CpG-23 4 0.638+0.011 1.277+0.013*
FET +CpG-24 41 0.589+0.006 1.056+0.018"

[ —17 & B AR B 28 7 1 3 (P<0.05)
The same column contains different letters show the difference was
significant (P<0.05)

HAFRR LT  IFE R CpG ¥ GTCGTT Xf A K%
ol 7L 30 B SO, CpG P GACGTT R Bl #0sk
CpG HF GTCGTT Al ATCGAT XHEEUR, CpG 7
AACGTT X R AR BT H ik %4 K508
JERELF I R IE , AR S % ZFh CpG AT IR
B BEHA 8 CpG ODN JF 51, 24K Zh ik B 410 g 5%
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g0 M B Py e e 0, 45 R KW, CpG-21 . CpG -
23 FICpG—24%F K50 BA B 1) F 35 sk i M, 3
JF & CpG 2 ¥ 43 % & GTCGTT, ATCGAT Fl
AACGTT, Hih CpG-21 iF & CpG ¥ ATCGAT
1 GTCGTT, CpG-23 Hl CpG-24 FF & CpG HEF
A AACGTT F1 ATCGAT, 1fii CpG—-23 il CpG—24 X
IKFR I G2 R s A H B B 2 UARH AACGTT 247
FATCGAT JE72H 6 7] fie %t K 31 B2 A T 4 1 il 34
WM, XFT CpG By IR 24 th T A~ CpG X
BATIREL T MBS AWK AR CpG 5L #1741
A IS TR RIS, i CpG ODN i1t
PAESH | AR KSR IBRYY DA AE R 5 BE A4 191 AN
Wy, i B R TS T K SR DR K 9 B s 1
B, PR AW S BB AE R TV I B ik, Ry
HE— 2L KSR AE RSP v B I B Behi

ZE LR ARBFIEARAS 3 A0 KSR A Bl
PERNBEPER) CpG ODN 51, hy it — 2 JF & 16
TR CpG ODN A7) H2 it T B4R 4

SE LRk
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