BMEBESR 2015,46(4) .568-575

Acta Veterinaria et Zootechnica Sinica

doi: 10. 11843/]. issn. 0366-6964. 2015. 04. 009

RIZESHRBEMEEBEXRBREERRIEE

mAE L ALE L EXM L ARE T .HER,REANY
(L MK ZE B R 2 5 3 AR BE  M 22500952, VLA A W 5 & 54 T30 8 5 500 % . %M 2250005
3. WL 4 Bk 117 J A Sl A7 BRZS 7 L 43Ik 315400)

W . AUREBTE TRE S AR O ARt R g s a i, K80 3 A BHEE 2R

HEEBRAOOMRS 1 R FIAZREMIER S T BRI 43 4 2 6] 22 5 5 P 3R GRAE 00 9 302 52 0 28
€ fit PCR 760 #4322 5 W35 SR AT IR0E . 25 R 3R 3K A 45 R W . 3 21 55 55 6 0 o0 1 60 281 o 4 J31) 5 30 o

545.1 680 F12 092 2 A5 (Differentially expressed genes, DEGs) , 345 172 A~k [[] 3£ K ; GO(Gene Ontol-

og) A BLE R R X EEF FHS UL I T RE RIS RN EF A R T s

Pt it PCR AR X Crebl Wnt 2 .Gnaq I Gna 14 K& R AE 4 EFE /) 3R 3Kt AT R0, 45 20 5 k1500 R — 2

W F RN S RS E WG B A T R SCER RS L 05k L T Crebl \TH Wnt2 .Gnag ., Doll \Mapk12 55 %} F 4,

T AT B8 LA 25 ) 9 e i R A

KB Wit BOERRRIEE ARG R

HESES:Q81;S829. 1 MRS A XEHS: 0366-6964(2015)04-0568-08

Screening Candidate Differentially Expressed Genes of
Rex Rabbits’ Fur Color with Gene Chips

SHI Li-juan'?, QIN Li-zhi"?, WANG Wen-zhou"*, YAN Xiao-rong'?, WENG Qiao-qing’, WU Xin-sheng''**
(1. College of Animal Science and Technology . Yangzhou University, Yangzhou 225009, China;
2. Jiangsu Key Laboratory of Animal Genetics & Breeding and Molecular Design s Yangzhou 225009, China;
3. Zhejiang Yuyao Xinnong Rabbit Industry Co. , Litd. , Yuyao 315400, China)

Abstract: In order to explore the molecular genetic mechanism of fur color formation between
chinchilla rex rabbits and white rex rabbits. The experiments were divided into 3 groups.every
group contained one chinchilla rex rabbit and one white rex rabbit, which came from full-sib fami-
ly. The Agilent’s rabbit gene expression microarray was used to determine the differentially ex-
pression genes between different fur color groups of rex rabbits,and the expression patterns of se-
lected differentially expressed genes were further identified by quantitative real-time PCR. The re-
sults showed that 545,1 680 and 2 092 differentially expressed genes associated with fur color of
rex rabbits were screened out from 3 groups of chinchilla rex rabbits and white rex rabbits, re-
spectively. A total of 172 mutual genes were found among these 3 rex rabbits groups. GO (Gene
Ontology) analysis results revealed that the differentially expressed genes were related to cell dif-
ferentiation, proliferation, apoptosis, growth, ionic transport altered and immune response, etc.
The quantitative real-time PCR showed gene expression trend of Crebl,Wnt2,Gnaq and Gnal4d genes
was consistent with that of gene expression microarray data,indicating that the result of gene chip was

reliable. Combined with bioinformatic analysis and related literatures,some genes were potentially related
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to fur color formation,such as Crebl, TH,Wnt2,Gnaq,Dvll ,Mapkl2,and so on.

Key words: rex rabbit;fur color; DEGs;gene chip
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Table 1 Primer sequences for quantitative real-time PCR
5 24 5 519751 (5"—>3") Jr BeR/IN/bp
Gene name Primer sequence The fragment length
GAPDH F:CGGCACGAAGCTGGTGAAAGA R:GCGATCCAGGAAGGTGAGGAAGT 293
Wnt?2 F:ACTTCAGGAAAACGGGCGAT R:CTGCCTCTCGGTCCCTGATA 115
Crebl F.:AGACTTCAGCACCTGCCATC R:TGTCCATCAGTGGTCTGTGC 140
Gnagq F:AGGCTCATGCACAATTAGTTCG R:TTGTTGCGTAGGCAGGTAGG 212
Gnald F.GGAAGAGCACCTTTATCAAGCAA R:TCTGCTCACACACGTAAGGGAT 165
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Fig. 1 Venn. analysis of the DEGs in 3 groups

Wl 2 VR E R E AL E A — AR FR R
5% ~10% . HoAh i) A= 2 i BS540 LA
2.3 HXERFRZEAGSERBELR

172 AL [R] 2 S e 3k 3 A oy, R0 0 3 R Ak 1
C 5T & B KEGG, Biocarta {5 538 B% . (I 177 7E
F %4 KEGG . Biocarta {5538 §& 7, 4 4 Crebl 3
PRIAL T 22 34 R0 A 8 E G {5 5 38 B% (MAPKinase
Signaling Pathway) 48 12 /> Biocarta {5 5 i %, LA
Fo B & 4 il (Melanogenesis) ¢ 5 4~ KEGG {5 518
B AR T2 5 6 R IE U (S
PLRAH G 22 S BE R (R 4)



43 it T 458 45« 2 IR SN A O 2 0 i B € AT SR R ik 22

S IR A

B

571

R2 JAPRZEBR BN 220NMNEREER

Table 2 20 common differentially expressed genes in 3 groups

o 24 B GenBank % 5t & 2 R A5 $ Fold change

Genes name GenBank accession number %51 40 Group 1 w5 2 40 Group 2 %5 3 20 Group 3
Crebl NC_013675. 1 3. 38 2.35 2.68
Gnaq NC_013669. 1 3.75 2.72 3.73
TH AF493546. 1 3.07 2. 81 2.66
Gnald NC_013669. 1 2.12 2.25 2.01
Camk2a NC_013671.1 2.27 2.45 3. 36
Ma pk12 NM_013871.3 5.39 2.56 2.85
Actn2 NC_013684. 1 2.05 2.03 2.02
Dll NM_010091. 3 2. 36 2.12 2.56
ST1AS8 NC_013674.1 3.16 3.27 3.18
Tin NC_013675. 1 5.40 5.49 3. 34
Regid NC_013681.1 2.06 4.06 2.85
Htr5b NC_013675.1 4.16 2.05 2.65
Zipll NM_172462. 4 2.07 2.16 0. 28
Igsf1 NC_013690. 1 2.06 3. 35 3.95
Adrbk?2 NM_177078. 3 2.07 3. 80 2.23
Sctr NC_013675.1 0.32 0.29 0.12
Cga NC_013680.1 0.31 0. 46 0.08
Wnt2 NM_001171042. 1 0.31 0.41 0. 38
Dnahc6 NM_001370. 1 0.11 0. 46 0.42
Egfr NC_013678. 1 0.47 0. 46 0. 36

R3I HTEMEIBRBEXERGO 5%

Table 3 GO term to gene in biological process

A e sy 2 3 R 8 GO 48
The functional classification of genes Number of genes GO No.
AWy o R A9 85 Regulation of biological process 132 0050789
He 2 o FE ) 171 845 Negative regulation of biological process 35 0048519
A W2 ok FE Y IE 8 35 Positive regulation of biological process 38 0048518
H: ¥y 249845 Biological regulation 135 0065007
— &4k 13 2 Multi-organism process 70 0051704
@57 7E v Establishment of localization 85 0051234
SE i Localization 90 0051179
Hii8% h % Response to stimulus 42 0050896
iz 35 Locomotion 32 0040011
A K Growth 4 0040007
K H 112 Developmental process 90 0032502
58 Reproduction 3 0000003
1 PE & 4t 14 2 Immune system process 48 0002376
AR B Metabolic process 133 0008152
2 it A= 3 o 72 Cellular process 138 0009987
fil 5 55 #49F i Anatomical structure formation 20 0010926
P4 1- Death 19 0016265
H: 58 34 ## Reproductive process 8 0022414
A W) L Bt Biological adhesion 12 0022610
£ MM A HLAEK S F2 Multicellular organismal process 112 0032501
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Fig.2 GO term to gene in biological process
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Table 4 Signal pathway related to pigment formation
PR E S0
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i 44 R

Name of pathway
expressed genes

Wnt 2 .Gnaq,Dvl1 ,Crebl

& 1k i Melanogenesis
PREK AN kR A 00 R0
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22 BRI G (5 5 8

Mapkl12 .Crebl
MAP kinase signaling pathway
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Table S The comparison of gene expression level between quantification RT-PCR and chip

T A5 Sk H % 5 A SIS it PCR 2 5t itk
Genes Groups Fold change chip qRT-PCR fold change
Crebl 1 3.38 4. 35
2 2.35 2.28
3 2.68 3.23
Wnt2 1 0.31 0.83
2 0.41 0. 33
3 0. 38 0.42
Gnagq 1 3.75 2.05
2 2.72 3. 85
3 3.73 2. 44
Gnald 1 2.12 1. 88
2 2.25 2.56
3 2.01 1.92
g2 5T
=
>
=
g 47T [ Gene chip
8 B RT-PCR
&
5 3
L
1=
k)
S 2
puu
|
ﬁ
=
g o
Crebl Wnr2 Gnagq Gnal4
ARAHIAFFEER Different groups and genes
3 BRERAEEE PCRERKEX

Fig. 3 The comparisons on analysis result of microarray and qRT-PCR
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