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Abstract: This experiment was conducted to study the polymorphism of IL-10 gene exons in rab-
bit and aimed to provide a theoretical foundation for further reseach on correlation between rabbit
IL-10 gene and disease resistance. Five exons of IL-10 gene in 5 rabbit populations including Bea-
ver Color Rex rabbit, White Rex rabbit, Wan-line Angora rabbit, Jiuyishan rabbit and Minxinan
Black rabbit were scanned by PCR-SSCP method with five specific primers designed according to
the IL-10 sequence from GenBank. The results showed that 10 genotypes and 4 alleles were
found in exon3 of IL-10 gene which contained three SNPs, 3 genotypes and 2 alleles were found
in exond which contained one SNP. There was no mutation found at exonl, exon2, exon5 of IL-
10 gene. In exon3, D allele was found only in Minxinan Black rabbit and Jiuyishan rabbit. The
distribution of these genotypes in all populations was consistent with the Hardy-Weinberg equi-

librium except Beaver Color Rex rabbit and Minxinan Black rabbit, which was very significantly
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different (P<C0.01) among different populations. In exon4, A,B,genotype was not found in Rex

rabbit group. The distribution of these genotypes was significant different (P<C0. 05 or P<C0. 01)

among different populations except between Beaver Color and White Rex rabbit (P >>0. 05).

These results indicated that genetic diversity of rabbit IL-10 gene was detected in exon3 and ex-

on4.
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Table 1 The information of primers used in the study
5|4 Primer B FEF(5'-3") Sequence F B K/IN/bp Size iE k& B /C Annealing temperature
1 F:CACAAGGCGGACTCGTAGA 295 58
R:GGACAGGAGGGCATCATACT )
9 F:AACGAATGGCTCCAGCACTA 288 58
R:CGCCTCCCTTCCCTTAATC
3 F. TATGCCAAGCCTTGTCGG 162 63
R:AGAAGCGTCTGCTACTCA
1 F. TGACAGCCAAGGTCATTAACA 955 63
R:CGGGGAGCAGTCATTTAGAA i
5 F:CCTCGGAGTGAAGATGCTTAG 290 53

R:GATCGGGAGCTGAGGTATCA
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B 1 IL-10ZEENEF3IAREREEKE
Fig. 1 The SSCP electrophoresis image of different geno-
types of IL-10 exon3

1435 15171519 1435 15171519

CCGCAAGCGCGACAATG CCGCAAGC GAGGCAATG

ftfftfuh*ﬂjf Hﬁ
AA ' BB com DD

B2 IL-10 EESNEF 3 &1 AABB, CC #1 DD EFE U 5 B
Fig. 2 The sequencing result of AA,BB,CC and DD genotypes of IL-10 exon3

AA:1431-TGCC/GICAAGCTGAGAACCACAGTCCAGCCATCAGGGAGCACGTGAACTCCCTGGGGGAAAACCTG
AAGACCCTCAGGCTGAGGCTCGIGCAATG—1524

BB:1431-TGCHAICAAGCTGAGAACCACAGTCCAGCCATCAGGGAGCACGTGAACTCCCTGGGGGAAAACCTG
AAGACCCTCAGGCTGAGGCTAJCIGCAATG—1524

CC:1431-TGCHGCAAGCTGAGA ACCACAGTCCAGCCATCAGGGAGCACGTGAACTCCCTGGGGGAAAACCTG
AAGACCCTCAGGCTGAGGCTCGIAJCAATG—1524

DD:1431—TGCC|GICAAGCTGAGAACCACAGTCCAGCCATCAGGGA GCACGTGAA CTCCCTGGGGGAAAACCTG
AAGACCCTCAGGCTGAGGCTGAGIGICAATG—-1524

B3 IL-10EAAREREEIEFIZEHFBRFIALLE

Fig. 3 Homologous comparison of nucleotide sequence of IL-10 exon3 among differrent genotypes

AlAl BIBI AIBI B!BI AIBI

B4 IFI0OEFRMEFI4AREREBKE
Fig. 4 The SSCP electrophoresis image of different geno-
types of IL-10 exon4

25322533 25322533
AGGTGAAGAG A GGT GTAAGAG
J\[\{\M | " |

A A BB,

B 5 IL-10 EFEMNEF 49 AA # BB, EEEEFE
Fig. 5 The sequencing result of A; A, and B, B, genotypes
of IL-10 exond
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ALA2521--GTGGAGCAGGTGAAGAGCGCCTTCAGCAAG---2550
B,B;2521 ---G'IGGAGCAGG’IG@AAGAGCGCC'ITCAGCAAG-—-2550

Bo6 IFIOERAREEBEIIETF 4 ZFERFIH
[P0
Fig. 6 Homologous comparison of nucleotide sequence of
IL-10 exon 4 between differrent genotypes
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Vg € 01 e B 1 v AA S DR L3O
LRI 7E ot R B S b BB 7 Sy £ #55E [R R 5
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Table 2 The genetic characteristic of exon3 of IL-10 gene exon3 in 5 rabbit populations

J R R R e 7 e TR A R
£ s c/H
HEK FEA/R Genotype frequency Allele frequency He PIC X)
Populati Sample
opulation  Sample - n BB CC DD AB AC BC AD BD CD A B C D
0. 569 0 0.028 0 0 0.278 0.125 0 0 0 11.81*
BCR 72 0.708 0.062 0.230 0 0.442 0.385
“41D 0 (2) 0) ) 2o 0 0) 0
0.417 0 0.017 0 0 0.567 0 0 0 0 4.49
WR 60 0. 700 0 0. 300 0 0.420 0.332
25)  (0) (@D) 0) ) 34 0) 0) 0) (2)
0 0.736 0 0 0.139 0 0.125 0 0 0 1.12
WXA 72 0.070 0.868 0.062 0 0.238 0.225
0) (53) 0) 0) (10) 0) 9) 0) 0) 0) (5)
0.028 0.333 0.014 0.014 0.306 0.042 0.042 0.042 0.083 0. 097 7.46
JYS 72 0.222 0.548 0.104 0.126 0.624 0.575
2) @24 D (L 22 (3 (3) (3) (6) 7 9)
0 0.067 0.017 0.050 0.083 0.283 0.017 0.350 0.133 0 25.92%
MXN 60 0.358 0.183 0.167 0.292 0.725 0.675
) 4) (@D) (3) (5) A7) (1 @21 ¥ 0) (€D)

BCR. A4 WR. H A% WXA. BERKER:IYS. JuBEild; MXN. BPER%; ~. P<0.05." . P<<0.01; RIMEH5 5+ i
FEHBE TR xt20.05 =5. 99 480,00 =9. 21, y¥550.0s =11. 07+ y¥550.00 = 15. 094 y%9)0.05 = 16. 92, y¥930.01 = 21. 67
BCR. Beaver Color Rex rabbit; WR. White Rex rabbit; WXA. Wan-line Angora rabbit; JYS. Jiuyishan rabbit; MXN. Minxinan Black rabbit;

*. P<C0.05, **. P<C0.01; The data in the parentheses of y®are the degrees of freedom, the same as below

R3 SORBBEIL-V0HEBEFIFAAERELSFER Y KK
Table 3 y* test of the distribution of genotypes of IL-10 exon3 in 5 rabbit populations

A& Population WR WXA JYS MXN
BCR 15.88" " (3) 126.00" " (5) 114.27" " (9) 88.62" " (8)
WR 132.00" " (5) 114.40" " (9) 72.67" " (8)
WXA 41.42° 7 (9) 99.92° " (1)
JYS 58.97° 7 (9)
005 =T. 81 yt000 =11, 341y 05 =1 1. 07 syt 01 = 15. 09 4yt 05 = 14. 07 s yr0 01 = 18. 48 s yhsr0.05 = 15. 5145570, 01 = 20. 094

X%wo.o; =16.92 7)(_%9)0.01 =21.67
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Table 4 The characteristic of exon4 of IL-10 exon4 in 5 rabbit populations

IE P R e 30 B

, ——

RE ik FeA/ Genotype frequency Allele frequency He PIC 3

Population Sample

A\A\ A|B] B\B| A\ Bl

BCR 72 0.972 (70) 0 (0 0.028 (2) 0.972 0.028 0. 054 0.053  6.03"(2)

WR 60 0.983 (59) 0 (0) 0.017 (1) 0. 983 0.017 0.033 0.033 3.01 (2)

WXA 72 0.028 (2)  0.444 (32) 0.528 (38) 0. 250 0. 750 0. 375 0. 305 1.76 (2)

JYS 72 0.861 (62)  0.125 (9) 0.014 (1) 0. 924 0.076 0. 140 0.131 1.05 (2)

MXN 60 0.434 (26) 0.483 (29) 0.083 (5) 0.676 0.324 0.438 0. 342 0.52 (2)
‘X_?zm_o; =5.99 s‘x'?zm_o] =9.21
RS SORRBEIL-VHEFA4RRAERELSGER Y KK
Table 5 y* test of the distribution of genotypes of IL-10 exon4 in 5 rabbit populations

& Population WR WXA JYS MXN

BCR 0.18(1) 128.62° " (2) 9.82" " (2) 49. 7777 (2)

WR 120,277 (2) 8.05" (2) 44,487 " (2)

WXA 104.267 " (2) 45.337 7 (2)

JYS 27.0577(2)
X%l)\).(ﬁ =3. 847’)(?1)0.01 =6. 63;’)(%2)()‘()5 =5.99 v’)(%zmol =9.21
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S0 25 WIR YT BN BB AKC P ax e () @, R . B
V2 8 ML RSO TH & & & B B hii
J5 T ST
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Tk, 7E IL-10 47 3 I, ) 7 7g 2 4 F0 L &
R Z 5GBS & T mK e, HEEA
il A2 B8] 74 g P A L L BE LB Sk TR BT 45 R 1 M T R

DA ASCTE o) P e R AL L B LG R 3 i L R
G BE AR b A I 3, T PR — Ty T R] R A Al LA
FARBER I B A B K, R BRI 3 D 45 {7 Bk
s 55— T L AT Be 2 D 45 A7 5 K R 36 1 b Jr K
AP IR AT L X — A T B — B R UE. FE TL-10
FEHAME T4 L2 DR AR BRI ] A B, KR
PR, HL By 8507 5 DR 7E 6 2 K B A v 1 000 288 02 3 735
T Al G R A L K U B AN [ 3R G B A 7E a5 % Sk b -
S —EMES., FRERR . FEHET 3 L.
L€ 061 R ) Y R SRR, A RAESN B 4 BT
T S AR 25 O 25 1 s AR A A T A L 5]k A
AN 119 S R AT BE 53X 2 AN R G B AT A 1) 1 7 iR
R L 5y — 7 T R] BB X 2 AN R GBI 38 T
PR S

AR X TL-10 3 R 2 251k 5 %00 5 Sk 1)
WFoE AT R I )G 8 F K — 592, —819
AM—1 082 bp 1 &, & Py Ah SCHR X F A 5 550 7L 30
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BRI, BN R & B, — 1 082, — 819 Al
—592 bpiXx 3 MY SNPs 540 F A&7 1 AL 1Y)
+117 bp {7 25 19 SNP J& ji B i 78, Hovh — 1082A
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Fikm B YIM L,
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AR — 25 G BEPEAR A I 7E LA S AR AT 58 R B ik

S 23K

[1] PRETOLANI M. Interleukin-10:an anti-inflammato-
ry cytokine with therapeutic potential [ J]. Clin Exp
Allergy1999,29(9):1164-1171.

[ 2] FICKENSCHER H,HOR S,KUPERS H, et al. The

interleukin-10 family of cytokines [J]. Trends Immu-

nol ,2002,23(2) :89-96.

SCUMPIA P O,MOLDAWER L L. Biology of inter-

leukin-10 and its regulatory roles in sepsis syndromes

[J]. Crit Care Med ,2005,33(12) : 468-471.

PESTKA S,KRAUSE C D,SARKAR D, et al. In-

[3]

[4]
terleukin-10 and related cytokines and receptors [J].
Annu Rev Immunol ,2004,22:929-979.

[5] ALBA SOTO C D, SOLANA M E, PONCINI C V,

et al. Dendritic cells devoid of 11.-10 induce protective

immunity against the protozoan parasite Trypanosoma

cruzi [J]. Vaccine ,2010,8:7407-7413.

LUNG F W, YANG M C. SHU B C. The interleu-

kin 10 promoter haplotype ACA and the long-form

variant of the DRD4 uVNTR polymorphism are asso-

ciated with vulnerability to schizophrenia [J]. Psy-

chiatry Res,2011,188(2) . 294-296.

[ 7] REZAEI N, AGHAMOHAMMADI A, MAHMOU-

L9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

DI M, et al. Association of 1L.-4 and 11.-10 gene pro-
moter polymorphisms with common variable immuno-
deficiency [J]. Immunobiology,2010,215; 81-87.
MORAES M O.PACHECO A G,SCHONKEREN ]
J. et al. Interleukin-10 promoter single-nucleotide
polymorphisms as marker for disease susceptibility
and disease severity in leprosy [J]. Genes Immum ,
2004,5:592-595.

GALLAGHER P M,LOWE G,FITZGERALD T, et
al. Association of 1L-10 polymorphism with severity
of illness in community acquired pneumonia [ J .

Thorax,2003,58:154-156.

LW L E R BIE R, 1L-10 3 3) 7-592 JE I £ 35
TS MG Em X R IT] BABERE, 2010, 10

(9): 8-9.

ZHANG Y G,ZHANG J, TIAN C, et al. The -
1082G/A polymorphism in IL-10 gene is associated
with risk of Alzheimer, s disease; A meta-analysis
[J]. J Neurol Sci,2011,303(1):133-138.
SAMBROOK J,RUSSELL D W. Molecular cloning:
a laboratory manual (Third edit) [M]. Cold Spring
Harbor Laboratory Press.New York,2001:49-56.
TR HE TR AL IR A S AR S| 7 AR st AL P
(5 BT [T ] WiV K% 22 4Rk Okl 5 A an B
27,2006 ,32(5) :515-519.

WESTENDORP R G, LANGERMANS J A, HUIZ-
INGA TW, et al. Genetic influence on cytokine pro-
duction and fatal meningococcal disease [J]. Lancet,
1997,349(9046) :170-173.

van der LINDE K., BOOR P P C,SANDKUIJL L A,
et al. A Glyl5Arg mutation in the interleukin-10 gene
reduces secretion of interluekin-10 in Grohn disease
[J]. Scand J Gastroenterol ,2003,38(6):611-617.

SEIFART C, DEMPFLE A, SEIFART U, et al.
TNF-alpha, TNT-beta, IL-6, and IL-10 polymor-
phism in patients with chronic obstructive pulmonary
diseases [J]. Tissue Antigens,2005,65(1):93-100.
YRR A& 4 FRLEE. TL-10 L 2251 5 4% 1 1
KRB A G [T, JE il B 2% 5 1w K, 2010, 30
(7). 763-766.

XIE J Y.WANG S K,HE B S, et al. Association of
Interleukin-10 gene promoter polymorphism in chil-
dren with atopic dermatitis [J]. J Pediatr,2007,150
(1):106-108.
SHIN H D,PARK B L,KIM L H,et al. Interleukin-10
haplotype associated with increased risk of hepatocellular
carcinoma [ J]. Hum Mol Genet ,2003,12(8) :901-906.

€ F SN )



