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Abstract: This experiment was conducted to study genetic differentiation between 2 sheep popula-
tions with distinct tail types by genome-wide detection of selection signatures and to search the
candidate genes related to important traits of sheep. Based on the Illumina Ovine SNP 50K Bread-
chip genotyping data of Mongolian sheep and Tibetan sheep, population differentiation index Fsr
was adopted to detect the selection signatures,and to found the genes located in selection signa-
ture regions. Based on the tail adipose tissue of Hulun Buir sheep (fat-tailed sheep.,include large
fat-tailed sheep and small fat-tailed sheep) and Tibetan sheep(thin-tailed sheep),the relative ex-
pression study was adopted to explore the difference of gene relative expression level of PPARG
and PDGFD, which were related to fat metabolism. This result showed that: (1) 465 selected
SNPs were found, 448 candidate genes were detected by gene annotation. And 50 genes related to
lipid metabolism were selected from these candidate genes,the analysis of GO showed that these

genes were related to lipid biosynthetic process, phospholipid metabolic process and lipid binding.
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In addition, 4 genes were found, PPARG, RXRG, SLC27A2 and ACSL6, and enriched into the
PPAR signaling pathway. (2) The gene relative expression levels of PPARG and PDGFD f{rom
Hulun Buir sheep was significantly higher than that of Tibetan sheep(P<C0. 01), between fat-
tailed and thin-tailed sheep.the gene relative expression level of PPARG from lager fat-tailed Hu-
lun Buir sheep was significantly higher than that of small fat-tailed Hulun Buir sheep (P<C0. 05),
but the gene relative expression level of PDGFD had no significant difference between lager fat-
tailed and small fat-tailed Hulun Buir sheep. Fs; could be used to detect the genes with selection
signatures and some of the candidate genes were related to important traits in sheep. PPARG and
PDGFD genes were proved to be closely related to tail fat deposition through the relative expression
studies, these genes could be used as candidate genes for different tailed sheep breeding. This study can
provide theoretical references for sheep breeding or breed improvement.
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Table 1  Primer sequence,annealing temperature and PCR product size
A SlYFESI(-3") B ORBE/TC TP /bp
Gene Primer sequence Annealing temperature Products length
F.CCCTGGCAAAGCATTTGTAT
PPARG 60 222
R:ACTGACACCCCTGGAAGATG
) F.GCGGATGCTCTGGACAAA
PDGFD ) - 60 272
R: AGGCAGCGTGGAAAGAAG
F.CAGACAAATCACTCCACCAA
18SrRNA 60 159
R:GAAGGGCACCACCAGGAGT
12,7 S2mbaotE & PCR KL YOt KWL R 2 IR M RK R, B

PCR #£ Bio-Rad A &) ICycler IQ™5 %)t &= PCR
k4. RBiAA % : SYBR® Green PCR Master
Mix 10 pL, B F #5474 0. 4 puL, RNase Free
dH,O 7.2 pL,cDNA $ify 2 pL, RN ERF:95 C
15 5,60 C 30 S,40 MEH . BB L .95 C
10 5,60 °C 1 min,#RJ5 LA 0.5 °C/10 s [#F N 60
T THRF] 95 C, MMM 3 MEE .
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Table 2 The candidate genes related to lipid metabolism under selection
NG 105 & B3 AE D6 a3k 3L IR (50 ) A total of 50 candidate genes related to lipid metabolism
ACLY ACSBG?2 ACSL6 AKAP2 ALOX12 ATP8B4 AVPRI1A
BBS4 CDS2 CHNI1 CYP19A1 DOLK DPM1 ENPP?2
FGF7 GAPA43 GBA2 GRK7 HINT?2 HMGCR HP
HSD3B MAP1LC3C OMG PAFAHI1BI1 PDE6A PDGFD PDZDS8
PGAP1 PI4KB PITPNM?2 PLCB4 PLEK PPARG PPP3R1
PRKCA RAN RBL1 RECK RPL36 RPS18 RPS6KC1
RXRG SAMDS SLC27A2 SOD1 SPTLC3 STARD13 TGFBR3
WNT5A
x3 BEHREHEXRZREERE GO EESM
Table 3 The result of GO enrichment analysis of candidate genes related to lipid metabolism
GO Zhfg sk HHEH P1{H
GO function terms Gene number P value
GO Y233 GO biological process
GO:0008610~1ipid biosynthetic process I 284 94 i i 72 12 5.97E-09
GO:0006644~ phospholipid metabolic process g 1% i i #2 8 2. 7T9E-06
G0:0019637 ~organophosphate metabolic process A HL#E T 15 1 £ 8 3.92E-06
G0O:0008654 ~ phospholipid biosynthetic process #§Jig 4= ¥ & i 2 6 2. 12E-05
GO:0046486~ glycerolipid metabolic process H il B AL 5] 1< F2 6 1. 92E-04
GO:0019216~regulation of lipid metabolic process i i X 5§ 8 7 i3 #& 5 5.11E-04
GO:0048609~reproductive process in a multicellular organism
8 1. 04E-03
GO:0048609~ Z 21 it A=y A= i 2o 2
GO:0032504 ~multicellular organism reproduction 25 #if its A& ) Z 5 8 1. 04E-03
GO:0046474~ glycerophospholipid biosynthetic process . | 48E-03
GO:0046474~H A5 4= W) & LT 72
GO:0003006~reproductive developmental process 45 & & i 72 6 1.70E-03
G0O:0030384~ phosphoinositide metabolic process B i LA 35 i 4 1. 82E-03
G0:0006928 ~ cell motion 4 )iz 5 7 4. 63E-03
GO:0008361~regulation of cell size 4 il f/NJE Y 5 4. 78E-03
GO:0051174~regulation of phosphorus metabolic process W0 i5f 1< #2987 7 5.12E-03
GO:0000902~ cell morphogenesis 4 il J& 24 %& 4= 6 6.32E-03
G0:0007242~intracellular signaling cascade Jif] [N 9 B¢ 2 J; 11 7.18E-03
G0:0051338 ~regulation of transferase activity % #% B 1% P4 9 5 6 7.58E-03
GO:0046489~ phosphoinositide biosynthetic process
3 7.79E-03
GO:0046489 ~ B B2 LB A= ¥ 5 miad 72
GO #ij4H 5> GO cellular component
GO:0000267 ~cell fraction ZH Jifl 20 43 13 2. 66E-04
G0:0005783 ~endoplasmic reticulum P4 Jii {4 12 3. 83E-04
GO:0005624 ~membrane fraction JJi 4] 43 11 4. 09E-04
GO:0005829~ cytosol 2 il ik 13 1. 69E-03
GO:0005777 ~ peroxisome 3 581k 4y Fifg {4 4 5. 64E-03
GO 4 F 3 GO molecular function
GO:0016877~ligase activity,forming carbon-sulfur bonds
4 9. 37E-05
GO:0016877 ~ T p, C-S Ay 34 422 i 7% 1k
GO:0015645~fatty-acid ligase activity & i & & 5 B I 3 5. 78E-04
GO:0008289~lipid binding i 45 & 8 6. 27E-04
GO:0034452~dynactin binding 3 7 & H & H 454 2 6.61E-03
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