Hr E 4L B2 2023 ,49(3) :52-56
China Cattle Science

00,

£ ®

UeOAIOLIORD0

g

TERF IR 8] @3 A E W

B2 B R, A KA REL S &
(1. TR AR K430 TAREMEACRE, 7 RAshREb, M1 750021
2. TR AR, AR B, 41 750021)

i OEAFFLIRBREGEZARINS, LATEDROERAH TN SHF L2
—o MFFUERENTENEFARREER TGN, KIAZ L4t A ERE, %
ST RELEET ERGE AHER FAFIR AT T AHEFAFZ LLEAELIA
KA F A, SRR T SR KRB, AT ENF L H ISR RERESE

KW TE; A=k At RAE R IR AR

FE 43K 5. 5823 XEAFRIDED : A

TR R X, IR B2 A4 F A
£, WA ER XA L B (28 AR TR, 2022 4F
9 A5 B, FIAK AT E /SHSFEARIL 7l L
A2 R AR Pl i E N R el 22— (HA
B BEI AU e o DRI, AR 7 M B A R
I RAEEE BB T A IR B R S TS B
SERTTHZR AR, 3T 1 T R A A 58 8™ L B, Sl
F™ FBY , SRR FREE AR 7 A T i £ T 32 DU,
(58 =T WA LI (i e =N ) = R | P A e 47 ST 3
J&o

1 TERFHREERFR

2021 45K, AAEAEARS 137.60 J7 3k A LK T
14 ANE S5, A A2 72,31 J73k, RIS K 0. 4
AT 2021 AR AR R R 2R BT R
33.65% , 2021 4E4 X 4= Fe i 209. 9 7 3%, [H]
FEHER O N 3 e 2022 4F b 2PAF 7 B A4 A
39.67 J5 3k, [ 6.9 4N E 4305 T 2 N4 7R
143.03 J73k, [ Hes K 10.6 ASE 0w, B Al %
B4 80 Jr 3k A2 A

HR YR A R T b & A Y E KR & & A o IR
T34 5%, 4 TG B SRR 7 T - DA R G
P AN B GG ORI DX, 38 A 5 1 S Fh 5 b T
PR HE T BB I T LA E P 135K 4 it
4o ER AR L e A A

s B H#7:2022-04-13  {&[E] H #5 :2022-06-29

XEHS:1001-9111(2023)03-0052-05

2022 4, T R A AR R B A T BRKIR IS IR
I bR A5 30 P9 A SR BRI X, Ky %
OB, bR R AR RE2F (9 B UERR, i LSR5
(P R MRS TR, 515/ L N R R
TPl PRI RIE A . W08 iR 5 B S 2
A AR T A Al Rk R ER 2R
L1 RWESERIK

KA F AR A A A=l B O B B
G EINE % S 1 2P W SR TR FiE 7 T LN = R T
ANFEARIRAY, kR (W RAT SR AR TR L R
Yy (BE LI Mmoo ah &, RS R, R AR
AL ) R (B L I e 7™ i R BEA T 1R 97
WLEE A i 2 18] 2% S BC 5 1) (HLAR3 (R 1]
AR BCE AR TR ) SR (T
Tl AR R AR ) (R AR IR (T 4R Ik
A5t AU ST 2 7 B A R B A R
LR A A R EEE AR, Pt A RARERLAE
INRACAT 2255 K e FNFRIE P B4 WP A1t R b R e

T RAVEF R R WO IA SN, HLE 2018 4F
JiS, A A AR A AR sl 37 AN, 0 B R 38
F o RS AER IR [ X P9 2 R T A7 A TC T B R
PR, A W 4 24 R AR AR 1R DA [ B P
AT LB A O T, R RAR, SR A A HE A o
30% ~40% , 5 K R B R A H ] 90% DAL 22
BEARTK, AR P PERE A, AR A 2 o [l N QR Rl
DA —E A AL, 3 A [ b5 | R )

EEWB 7 5 AR XCE M B2 H (2021NXZD1) 5 & [l [ 36 X E U % (2021 BEFO1002) il F f X R

TR AA IR0 H (2020GKLRLX02) .

EZF RN 522 ( 1990—) 2, FEpefii -+, WS Py 2846 1 Al 5 BB
« BIRAEE : B ( 1974—) 5 W 2ol , NFHAEYEOR 54 50 A = Ag el K .



%53 3 bz

2285 T E AL EE R Tl R il 53

[ FN PR 2 1A BV AR N8, #0252 i ] 9 1R 4 ol
R b P R R T, R A B R AL 3 AR
TR () R ED  Bha LA 0
TR RS L an, P95 8 L T AR R R T
FEFTRE DL BHRID 4" SR K FE B BRI A
BRI RESE

RAE R EFHEAERNS R EFRRMNHEE
il EHE WOV EENEN . REFERFERT M
BRI HBE A B 5 R B Kk R AT Rk R
FFEE  E 0 ThRic i Bh R AR kT
PR Fs AL 2B AR ST A T 0 RER, 3l
WK DR 2H 48 W B R (GMIT) AR A% T [ P 1 6 28 Ak
FARSE A . EEE T TR, W RR O A A2 ORG K
IR AE (OPU + IVF + TE) $i R 41 & i, L4 Ji
HZAGBA AT, WAL T PR R S A
J7 080 PR AR R A AR 2 1 B AR Ry T,
B U4 55 B RO HERE , 46 56 FhBF 4= 47 B 0 i
]

THRRNAMPNE L, Zh51 3R, TR
FZAS AR 3 3o Mo DX A8 5 | HE VR AR e R IS W 5
JUAE BB ZE P45 DL R CH A 2l 2 | 283 K A58, ik
ZaliFhig T AT . T E AR E AR
T, BH R RAME S, HLA LR FR5H 53 A0 B B
BONFER R B 2077 kR, B AT A
WA M E N R AR Z 5500 7 6k = 5 R R
kA A R AR, F725E b AL IR 1, Bl 2 B AP B
GBI KA FEHT A (B8 R ) B E L,
RS B R AT RO ), = H R A R Y
AR, S B ANR 2% i e iR GLAE A8, ™ 5 fH
5 T M7 P 2 R AR B A

BEXT LR 7 BAFAE % Z )8, N BRI 75 1
By /NS S s w7 | DS SRR NP TN Y o = 2 e I U N
FEHAR @B ZIOEW R 2 EEF S (F)—
RO AR (W RS ARG ) — R B A 4R B F i
(MR)"RFRMEFTERR, HEEae2X T
LE Nk S e I R Y R E S A ¥ <]
Jy At R AR EH A, TR T B R A R AOR
H5 M T REEOL S = A Boah | SRR e B DGk,
ARG FE R T HEBCRE A BEAE T A OCHOR , Y158
PER R REA ) B A N Z R R A FREOR
Jr BRI OE IR Y BAR R, W B IR A K
FE R OB LUARG L R BT UK AL B 1 g R 2 A A b
RA=Frin P (5 ) S 4

T i S kb R AR BE B BN B g
1% BEAR AR % R MELAAR SR AE A R AR DL R 4
E 1 N - S = Wz Bl /) e 1 (V= R
I SFYIRerE T, RIS I R IR R B E AP

PR (FEN 25T ) S0 B A A = PR A o
SR ARG 2R N [ S0 PR AP SR 4l A
P BEIRASE PEAR, R AR O PR ZE 87 1)
RAEFEMER R ARSI T 5 MR
IOLFHERITSURE A FH AR, At 7 PR A B8
AR A R S TR, S LR PPAG B
JLA], 2T B MOV OB A E RO R
SEFFEAY R A O
1.2 ARMEERFERIRK

UTAFAR , B VU AR T A s St , T R AL AT
TR TFRE T IR AR R — &
FIFERITUH IR T H B R R E A M — 4R A
BRI AR, % 0 bR BB B R R B, IR T
AT R AR ER It (HR, BiE & & 77
BT AN D™ K, AP 5™ 3 SR ol 25 iy B Bk %
ST 293 X B B FRFE A R N 2R 2 — (il 4y ]
IR R P Z K BRI Bk = ) o IpRAERE R
FREEE SR L TR Y AR AL R ORI T AL
PRALARIE T — AR A R B B AL AR

FEARDRIR RIS J7 18T, 2k [ 27 TR A A
EFRPHEVERE LR AN n I AL A A P e % £F 4 (iN-
D) A S P4 52 Wi A A R 2 A 8 TR AL R
(DMD) Ay 24545, M i T I 2F DE (JHALRE) T
ME (fUBHARE ) BB A8 T ] T W52 A [R] B BE PR A= 9
BIRT R T A E IR TR N AR 22
PR, HATH A e B B SRIA R, —22iRE
H R = e bR e, A Ca P 25 fi I 0 2 R4k A
FRAERERC L, R T8 — S ORI A IR A
R ORI BN Y, B AE PR B R B W
FEAE R RIRR, 23 FEFI R A BRI L , A7 B A R B
ERAE,
1.3 ERBEd R IR

[ b, B0 PR A (R 5 Bl 45 EL 2 B T 8
SERR R, IF BAE R AT S B d 4 e T M.
FECT N, W B A TS WK SR AR S
YA B2 WoRNG Y 7 7 T A% T B RVERT. 78T
TN S S e T L T IS O S L i 5, A A
AL TE B K SR AT 1 A g AR
B, TR ALY BIE B 4 o B2 AL TR
G50 B WP M DI AR R AN S e BT iR He R IR &R
NTH RO E KRR T R 2 i, B
ULAFAR R A A7l A TV Y A 15 X S 5
iz K IS, BEda 1 A A i XU R RS
s B — 2P 5E 3 O A BB BB P R 2R LA
WX H R A B S P AT e . FAl, 7 =2
JZEBE BT EEN BN N A A = SR BR N BUAT)
FAAERENR B RE IR Ll BRI AR SE R



54 2 LB

549 &

AL, 5 Bt — 25 5t 3 =2 A A BB AR 55 °F- 65 2
B, S8 S W R R P B 1 B AR R R LBl
Yy PRI FE AL PR 2R S B B3 =tk AR 55
B, A IS W BRI BT & L, B R
AR, DL MR 55 T I A FR A Al A P PR T
SRl R e i T
L4 WEBFEMI~UIR

FEl s L, A ik B A A AN T B Jo o A2 ) D7 T
flfiil 17 BE T T R 8 (UWMS) MG HAR S5 7 7
BRI 5 i B i M A% R T A R K T
PR, A4S pH AT AE o F o 8ok S 30, DT Bl
S PR S IURE 5 T 2 B4 A1 L~ R R0 T £ 2 )
DREEE 25 B A A A P I £ 75 1T A2 4% T B AR
FAT TR P E P A R R A4 4y 0 T
HECH & E I T3 &4 8 B B A AR %
PE) BB AR A= TF R T R R Al A P Y
DL /REA RS PR VR T AFEOR, JE R 2R A i
SR I RD AR AR R A 2K s P T AR IR TR

F14) 4B 2% IS A0 A= 40 BT T 3R 5 B DA, 3 T
AR P R B R A AL A B L B e o A
A R B P HE— AN T A A LR S AR

HAT, T A I T b oF J& S 1) 15 B 7 e
FEARMIBYBL : A7V AE B S T Al Kb i85
A o TEiE AR B SE AR B S T RE T,
T H A0 B SN T A4 K PRk e A AR
K — B e, 2019 45, & X A 12 KN F B
SEIN T A, R i T 68 F13k 45 T3 3k (R ELIE B 52
T RAAE 6.3 J1k, /=0 14% , BB 52 T
B A G LR AR AR 8. 8% 1, B N T AT
b = U A T A R R A Al B A R
sl MELIE BT B A AR =L A F1ash .
1.5 EH#EWH

WG SRR, 7 245 X B IR LIS 452 5
J T, FEAET E AR X, DU E AR A w0
(RIS Gy i s, LUK AR P BOPT H  AL R /AL
Lo,

xR2 TERWRAFFEKRERL

o pien gonm DRI RRIERY S B st
1 EMNK Eﬁ ARHEIE 55 55 TR 2212 S R
2 BEE B 30 70 BT N T
3 pEe ;ﬁ”i‘ AREEIE g 60 AR U TR S ISR
o mwn PERATEE g i RLLEACEBEE. e meme
. H¥AE . VT AR TR TR
S e >3 W s R g e mK
6 UHRK B 70 130 WEITHKOFEEL & A
e T IR B e
7w JFEAEER s EUR 74 NN R
7 JIERT 50 VEE
8 ki g%‘ SRR 50 50 TR 2R3 & AR
o A B 5 05 SR TR N T
10 EEE f'ZJ HAEAEFL 5 85 BRI T THER e AR
1 WK B 0 100 FEREE TR S BRI

R BR R VR T B BLLS. R AR BUR B TR R R

TE VR B2 DR 8 7 T T P Akl DX v i 2
PR 7 TR AT B T 52 B A P L B, BV T

A4 TR B JEOUL AN T BRAS

a4
HETS

B, B Ja A RN T, He anHE R AL 3145, PRk
HAHRERTE. HArhig b

R T, FEE T A 2R P YA RN R] TR A
B BE A TR R SRR U il 2 1R RESR /AR 2,
PSR —KTE 7> Bri AR \DNA Z- 580K JUR 7>
B - 2 E IR A2 3 L 3% X (EA-IRMS ) £ R 52 BE
T BB L B A PRI 7 R 6 4 e X R
AL SR WS 1T 93, LA IR S i 5, fe it
FATHTE

T3 B PA) A B S i 7 A T e 7 B ) R - 50 B

7P YT ORE N XU A5 S R TR EL A A0 AR 22 T
J_LO

2 IFEREW

2.1 BUEKTIEMIET , MERMEBTEREL
RAMEFRASRBORA, TERE MM E

FELAPET 3SR 4 2w i 8 O 214 | A

RS Z5E A Y 60% ~T0% 7 AR i v



%53 3 bz

2285 T E AL EE R Tl R il 55

iR ] UL, TR RO AR R A g R 3T
AR OLEE LS 2 AR, e, s i 54
I LU & 30012 AR DB AR T
25 A5 0 37 S B A AR S AR AIRFE R
i, BB S B R, SCBLIL BOR 28 R AR L R A
7o BRI B A A I R AL, R
TMESE ) AL, sy ] L A DR A A O
T PRI TR 5 T [ s A IR IR AR AT
AREELAL™ [ SR A" RE T BOR 2R A I 2R A
AREGSHESE D A FPT0E/ LA, B 5 ] LB A (22
WA AT R BN 52 SR SEPERE, I BRI
B PO AR A S [ B A A0 R, R SE 20 fR
P BRAUHUR 3 75 BEURRR R PEAR R AR A £ |
AL E " 1 R E R, did OPU-IVF-ET” £
ARF-BL IR IR A B R T -5 2 A D
PR SR A BT ORI

2.2 RUBHEN, REMXABEHE

BeF T B LR SR TAER N 2SR, gk
DRAGB AR IR F, S B DL A T, B 77 5 3
A BE TR LR R A bR, XEARAEYIRS AT BT IR AT
RATFR i A AT, 1o A T, d by Il g £
R B ORAETE I v, S B i T R4l
JEo HUK A5G T EA TSR, s AR 5T
Ak O AR TN T, X Eh R B M A A A B
AR 7 i B R TP HEA TOEERRI T, fe A FIR 32 R e
LUENARERIN . B2 fER Ak g
IO AW LA R A BBk A Jay DI T A e 4 R P e ke
[EINE S5 e O R i PO R R F R
AR F B SO I TAR AR K
BRI ] T B B SR X AR BE 155
2.3 BUAFEEKTE,FRERHER

FENTAREAL A IR R W 4R P A R A 7
UK AR A A JR A 5 2K, #EAT 0 B A 97, B AR
IR, BATG ) 5 AR , S B0 28 B 2 a e K AR .
SiR A Pl <8 1) A BRKF PR i TR I LA 3R, LA
PR REIUR 1, BRI . IR TR AL
DI BEASS G AR, Xt A A MU 07 Ry
HAR.

WERFHRT 0 E, BT iR aE o — B 2 SE T
HBRERE AT IO, FHR A A A A ACIR B0 1 2 B2
BRI R 5 — o A B R AL, A5 SEB il
SEBE BRI IS U AT [ s 220
M RETIA
2.4 RUFRABRMIZR, FREFUEEER

2

BEXT T B DA AR A TR 7 R 2R R B
Jav s Al A= 7= BN AELARG B4 T AT, O e 2 AR % I

LR M BB S DG SR AR5, AL et 8l |
F R P MRS R R A TR I T
RGN A PR AR R AR TF SR AR IS R T
AR E IR AL CE IR S AR HIHLEAT I
TN TFE AR, 2 4 5 TR A5 il R W BIE 5T LKA T
77 i AR R BT R SRR ST . TR AR Y= i AR
fief PR i AR LB AR BI A ARG R B T |
ZRATYRET AR o A B AR B R AR R L B R i
AP BRI T B N 5 T 2 Ty ek B ik AR
e BN R A Wl L o S A e Sy e R S S DS - A
A SaR A AN N = T D SV = S R
2 FESEMEAR IR A 25 0 T b He e AR S i AR 35
([T, A R0 7 it 1 AR T b e
JPA A7 I T R T IXC, 1 A 2R 7l B
JiHE A R g HE A B S, FLIE S B — AN dhild 3l
— T E " RS M E R R A

3 Ihg

P MEARAMEAL TR B b AL A B A vfEAE N T A
WAL BB A ZOR il i ™ Je sk Al + P 7 B
b AR, ARG A G A R ZS &, 57
A H S OE R R S
T—Yr—E " — R e g 2 g 0, T2 A
2Pl A FR R i A R AR A0 DIOHLIN 7 i o 32
A 5 =, R A AR L R BRI, S8 00 A
PR A2 E

K A s G A AR Pl e R Al i A g
i A HORE G E NN ROR B A
R, 1Bt EA ATIEYE et i R BRSO
BERORIR R BOIISHE T Z A A L 4R R T 9
ASCHE . TR BT IHT K S B, DAGR A IR Hp e g
Wk A, EREDIE 5T 1A 2 B 7 S st R o 2 P A ™
FEH B, LA™ XA SRy, &7 R MR IR 58, fie it b 77
455 SRARHE SR SV BEAS , BY S B e
& IR A A s A AR & Sl A 28 7 L A
S R, F1 A DU R R P A L
TR e B AR A T B L

SE Lk

(1] VEEREE AR, 250, oy [ R 20 ol & J AR A7 7 ) it K st
WTY. s E ARl 2020,46(02) :52-54.

[2] W 2540, T 2% 2022 4F B N AR 4E 4 Po b 3R %
(7. B E B M Ze 2023 ,59(03) :330-335.

[3] #3Th WASFFAEM RSB R RN )] PTEES
Fill,2021,17(09) ;114-115.

(4] 144,567, 25068, v E R AR 75 55 B I & R E 53 a8
[J]. 1#4£,2017,39(11) ;984-1015.

[5] Wiy, sk, 2 RAE, 55, 2021 4R AR AR Pl B R & R i
=17, P E & M, 2022,58 (03 ) :245-250.



56 SEERE LT 5549 %

(6] sl BJTRK, IMIEAE , 22 5, TV, ] 8, A4 ORI, 3030 T 75.
2018 4F—2020 4F RFp IR 4T IR R AW HARLT]. P E 4 [10]  EWE15. PI4=RE 5 B 12 o AR 6 1 ) J e L[ T ). o el 35 4
B2 2017,43(06) :70-72. \k,2022(13) ;93.

(7] Bz, S0, WA a7 2 % [ 16 XA 2Rl SR | e g (1] muar, s, Mg a2, 45, 77 J P AR 7= b BOIR B 75 5K g 94
BRI [)]. hEE & R,2023,19(02) :9-13. WHRE[T]. T EARMEHL,2021,62(04) :62-65.

(8] Fakvi. T RJFMIDX 4R 7=l & R BUIR Je il [T ] 3250 5 1l [12]  #h¥ A5F. LE R4 =l &R B IRE AR [T hEE
kH,2021,20(07) :129-130. ek 2018 ,54(06) :143-147.

(9] #2232, TIhehs, I MG, &5, 7 52 [ J b X PR 20 55 4l T I 119 Bk [13]  BASC, S, G R 3 AR P A 77l & T I i B ) BT 5E
ML IR SR R R [ 0], v ARk #) 2%, 2020, 46 (05 ) ; 73- [J]. RAbLlr Fl2¢,2018 ,43(04) :62-64.

The Current Situation, Problems and Suggestions of

Ningxia Beef Cattle Industry Chain
FENG Lan', GU Shuai-feng' , PAN Cui-li'*, WEI Da-wei', ZHANG Ling-kai' ,CAI Bei', MA Yun'"

(1. Key Laboratory of Ruminant Molecular Cell Breeding in Ningxia Hui Autonomous Region , College of Animal
Science and Technology, Ningxia University , Yinchuan 750021 ; 2. Ningxia Vocational and Technical College , College
of Life Science and Technology , Yinchuan 750021)

Abstract ; Beef cattle industry is an important part of Chinas agriculture, and also one of the " six special" in-
dustries determined by Ningxia Hui Autonomous Region. The development of beef cattle industry plays a vital role
in the economic growth of Ningxia. From the perspective of industrial chain, this paper comprehensively analyzed
the current situation and problems of beef cattle related industries such as genetic breeding, disease prevention and
control , feed nutrition, breeding and fattening, production and processing, and marketing, and put forward sugges-
tions for industrial development, providing a reference for the high-quality coordinated development of the multiple
industries related to beef cattle. in Ningia Hui Autonomous Region.

Key words: Ningxia;beef cattle industry chain; varieties; seed production system
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Identification of Genomic Structure Variation in Itay White-headed Cattle
HUI Ke-ming', LI Sha',CAO Qin-gin',CHEN Qiu-ming', GUO Yang®"
(1. College of Animal Science, Xinjiang Agricultural University, Urumgi 830052, China;
2. Xinjiang Region Animal Husbandry Station, Urumgi 830004, China)

Abstract ; Altay white-headed cattle, an indigenous breed for dairy, beef and draft purpose in the Altay region
of Xinjiang, China, displays white head, strong disease resistance and gentle temperament. Structural variation
(SV) is an important genetic variation that affect phenotypic traits in cattle. This study aims to characterize the SVs
in the genome of Altay white cattle and identify candidate genes associated with their phenotypic features. Based on
the whole genome sequences of 20 Altay white-headed cattle with a sequencing depth of 17.32X, SVs were detec-
ted using three software tools: Delly, Lumpy and Manta. Based on the intersection of two or three strategies, the
SVs were further integrated using SURVIVOR software, resulting in a total of 37,847 SVs being identified. In terms
of type, the proportions of deletion, translocation, inversion, duplication, and insertion were 55.5% , 26. 7% ,
8.7% , 8.9% and less than 0. 1% , respectively. Regarding the length distribution, deletions, inversions, and du-
plications showed a right-skewed pattern. Using a frequency threshold of greater than 0.9, we obtained 636 high-
frequency SVs, which involved 865 protein-coding genes. Gene annotation and enrichment analysis revealed that
the high-frequency SVs in Altay white cattle were associated with immune response, disease resistance and neural
functions, aligning with the breed s characteristics of strong disease resistance and gentle temperament. These
genes, such as BolA-DQB, TNIP3, ILIRAP and IL1R1 (immune response), EPHA6, GRM7 and HTR2A ( neural
temperament ) , may serve as candidate genes related to these traits. It is worth noting that we identified a deletion
in the 5" non-coding region of the ASIP gene, which plays an important role in regulating melanin synthesis and is
involved in mammalian coat color determination. The findings of this study provide insights into the genetic mecha-
nisms underlying the phenotypic traits of Altay white-headed cattle and serve as fundamental information for the uti-
lization and conservation of this breed.

Key words: Aliay white-headed cattle, genome, structure variations, germplasm characteristics



