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Abstract The purpose of this paper is to explore the genetic structure of “Taihang Yun” cattle, and to select
important genomic selection signals and candidate genes related with economic traits in “Taihang Yun”
cattle. This study utilized the “YuXin-1" bovine 200 K liquid phase SNP chip to conduct SNP genotyping,
population genetic structure analysis, and linkage disequilibrium decay analysis in 113 “Taihang Yun” cattle

and 26 Jinnan cattle; Fsrand 0, methods were applied combinedly to select the genomic signal areas, also
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the potential candidate genes were explored through GO and KEGG annotations. The results showed that :

1) After quality control of the chip data, a total of 187 988 SNPs loci were obtained. Principal component

analysis and NJ tree analysis both clearly divided “Taihang Yun” cattle and Jinnan cattle into two clades,

which both exhibited a gradual decay of linkage disequilibrium with increasing distance. The degree of

linkage disequilibrium in “Taihang Yun” cattle was higher than that in Jinnan cattle. 2) ADMIXTURE was

used for ancestral component analysis, and when K=3, the result was closest to the real ancestral content,

with the lowest cross validation value. 3) Two analysis methods detected 618 selected sites in “Taihang

Yun” cattle, including 257 genes, which contained 2 genes related with coat color (KIT, MITF) , 2 genes

related with fat deposition and meat tenderness (SOAT2, CYP2R1), 4 genes related with reproduction
(EIF4B, MAP3K1, IFNAR2, TGFB2) , 4 genes related with disease resistance and stress (PDGFRA, FGF6,
KDR, RPS6KA6). In conclusion, Fs and 6, method were applied in both populations and detected 618

selected regions and 257 genes, which involved biological processes as coat color, fat metabolism,

reproduction, disease resistance and growth and development. The results provided essential genetic

information to molecular mechanisms of excellent traits in “Taihang Yun” cattle, the sites and candidate

genes identified also provided data bases for molecular breeding and selection.

Keywords “Taihang Yun” cattle; DNA chip; genetic structure; selection signal; candidate genes
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Table 1 Significantly enriched GO term and related genes
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AK2 MICAL2 .RNF19B .ECRG4.CYP2R1.POLR2A .SH3KBPI .

0005737 41 il &

0.000 080 HMGBS3 .CDKI10 .FGF23,GASS . ZC3H12A \UBE2Q2 .MSRB3 |

KALRN RGS20 MCIR .PIK3C3 .PDCLZ , TNNI3K

0097191 Ah 5 PE P4 T 1% = id %
0051480  fitd Jo 45 & Vi J&£ 14 1y
0002244 % ifn 40w 5> 1k
0031716 W45 2 7 k45 &
0003779 WLBh & H 45 &

o o o o o

001 120 TGFB2.TNFSF12 KRTI1S

003 825 CALCA .0OC407218 .TP2B2
.009 280 DNAI4 .PDGFRA .KIT .DOCKI1
.000 870 CALCA .0C407218

.029 410 SPIRE2 .ICALZ2 .SPN . NNT2

0006468  # H Jit # iz 1k 0.017 193 KIT .PDGFRA .RPSG6KA6

*2 BEEEMWKEGCEERHEXER
Table 2 Significantly enriched KEGG pathway and related genes

i 5 VI RE TE R P{H

1D Function annotation P value

e

Gene

bta04151 PI3K-Akt {3 2 i 0.006 291

KIT .PDGFRA \FGF6 .PIK3CD \IKBKB ,G6PC3 .KDR .ITGB7

EIF4B \IFNAR2 \FGF23

bta05218 B % Ji 0. 006 670
bta04973 B K AL G PH AL W dL  0.009 932
bta04010 MAPK 5 53l #% 0.011 083
bta04014 Ras {5 5 18 i 0.012 661
bta05202 988 4E A e 5% 5% 0.015 602
bta00100 2k [ i £E 4 & Il 0.017 193

PDGFRA \MITF \FGF6 ,PIK3CD \FGF23

PIK3CD ,SLC2A5 .G6PC3 \ATP1B3

KIT .PDGFRA .RPS6KAG6 . TGFB2 \FGF6 . IKBKB \MAP3K1 ,KDR ,FGF23
KIT .PDGFRA .RASAL2 .FGF6 .PIK3CD ,IKBKB .KDR \FGF23

SS18 MITF .DDX5 . RUNX2 .SUPT3H .PLAT .ITGB7

SOAT2 ,CYP2R1 ,MSMO1

A 5T O B AR, IR AR AT 187 988 A i B AR Y
SNP i 5, il 2 PCA R0, B KAT =47 F
AR A R 2 AR X R A RAT s AR
JEAEE MR D E B RS 40 R R ik
HOMEHEEBRAREM EC M T —E R E
St VBN ST 2 R 0 T — 1 R S A A
A 5 55 — o7 114 55 o7 35k D] () IS+ 0 0% MR % K T
A v R B AL 43 A 1 2 A4 S 6 L R [R) R R B0 A R
R A G 2R B0 G R A R /R AR I 8 AR
S R YA I AR AR A AN SF i 43 T
AL #E0~150 kb, A W E KIT =478 T
W 6 150~300 kb, i & AEJLFEA, S 4
W T RAT = 47 X U B AR A b A R g ] ARR
WA= L2057 LR D R % BN O Al AR
AT DA T 0EAl & SRR CRERO N T B A 9
PR BE , S0 VR B R 0, 10 B O A A R

ERER AR AR R A AEAR TR AT
BT RAT m R R F R AT A M
T RSN 7 NS S S R 77K § PO
XF 14 3Kk Vi g 8 2 E AT A L DR A O aE ) 5 AR
3 A B RS A L LR AR 3 AN S Y R L A AT,
R BT R A 0 A EAR T A 3R
R BE T VU ML DX 27 Sk 1] B RE A R AT 4 i DR 4 )
J¥ R85 G s PR Y O g RV I DL KR
FEAR LT | 7Y BE S B R KR B 9 A R
I P B4 AT 0 B, A SN PG S 0 (B A A1
WK A9 AR VS 97 1 (i s o

AL E R4, KT =" I B0 R A TR
A WAL T AR Sy SRR, T IR AR o e R AR
LS P . BEESY A B ERRZ
—, B He PR AE R UTAR DR RI PR B i s, v, R
0 R A il & 52 7K (Melanocyte-stimulating hormone,,
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MSH) 7 45 38 22 20 il v B0 08 3R FIAR R R AR i ok 72
R EREEMER . AN, ik ) 5 T arC
() 243 R KIT A MITF ,E A4 515 3h 9 /9 22 (1 B
SR AR AT O A AR AR E
PR 2R A 2R D R A I A R RIS . A
(121 S N e SN D5 D13 E A0 N = e W K e
PR . FE RAT 2 27 32 3 B X el e i 2 31 24>
5508 B OB B TR o PR bR 28 DDA DG R BT, 4 - SOA T2
FE AR A 04 S 20 i v 2 35, 6 1 4 5 A RS A9 OE
K, DR IR 9 GE E A BE A 45 A R N i
e AN A I RO = R S - (o
CYP2RI BN RE S A4t R D, A B b B,
B CYP2RI 3R 3B 7K T B BEAR P e = 3 4k 4 R D,
AR A B TRCE S R HE ™ . Rz, 6
TR 4N 54 B ER . W EIF4B
MAP3KI 5 7= iy & F1 7L IR A3 7 IFNAR2 &5
I LS BRI 5 5 U0 S IR 4 5 6 s TGEB2
MSHI sy EIET MR EER L, mHER
i o PISK-AKt 15 5 38 #8455 52 AL 247 4i L ORG Jit
240 i ) 1 B RIAE T Ok B AR R I R AT
LA i i 25 0 55 0 2L 3 W S s BRI L N U O A
K F A, W PDGFRAY [ FGF6'™ | KDR'"™' #il
RPS6KAG'™ A 3 #E KOk KAT = 47y st
e vl BRI RE AR 3k 7 o 0 0 B R R OGRS

4 &

E NS R SR (S DO R i NI 3 E Rl =
57200 K A4 W AH SNP s 3 KAT = 4= 7047 T #F
A 388 % 45 b R 38 R A5 5 4 A, R B R A 43 B8 1
B 9F B RAT = 470 8 B T 5 B = T
4o SRH Fer B0 0, 5 I 41 356 #6455 43 B 76 WO B 14 3
PRI 2H v i 8 3] 618 A4~ 52 38 % DX I Al 257 A 32 i £k
X SRR B R S U K B B A AR A B
W ERKEE G EY TR XA B FIRA
N RAT 2 407 RO B0 it A% S iy, R Ja 82T &
I AN T DY 5 B B AR 2R AR A
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