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Abstract Gene chips are high-throughput tools that detect specific DNA sequences by leveraging DNA
double-strand complementary pairing or DNA-RNA complementary hybridization, enabling efficient
genotyping and supporting individual genetic assessment and selective breeding. Currently, mainstream
commercial breeding chips primarily utilize SNPs—distributed evenly across the genome—and are widely
applied in areas such as the genetic analysis of economically important traits in pigs (Sus scrofa domesticus),
genomic selection, marker-assisted breeding, breed identification, and germplasm conservation. These chips
have facilitated significant progress in breeding for meat quality, growth, reproduction, and resilience
(including disease and stress resistance), driving the transition of pig breeding from traditional phenotypic
selection toward precision, large-scale, and high-efficiency operations. Meanwhile, the introduction of novel
genetic markers, such as structural variations (SVs), helps address the limitations of conventional SNP chips
regarding complex genomic regions and large-scale variation detection, offering new technical avenues for

deciphering complex traits. This article reviews the technical principles, classification, and domestic
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development process of gene chips, systematically elaborating on their application effecacy and key

advancements in improving pork quality, enhancing growth performance, optimizing reproductive efficiency,

and developing disease-resistant and stress-tolerant pig breeds. It analyzes current application bottlenecks and

envisions the prospects of gene chips, through multi-technology integration, empowering the independent and

controllable development of the pig breeding industry and promoting its high-quality development. The aim is

to provide theoretical reference and practical guidance for the innovative research and industrial application of

gene chips in the field of pig breeding in China.
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B 35 ¥ (Sus scrofa domesticus) B Fi B #7 1 4 &
R A R IRS W EE R 5 A FUs
EIREE N 2 R F R, AR BRI
B HER BT DR IR IS B R E B TR
(Harlizius et al., 2020; Miar et al., 2014), FE[X 4%
PN A B F A FRIC T 25 B 5 B A THR A &
BB R BT E , fefip Rk = 5 5 R R e R BN &
/= C b TN TR vk e N (= = 1
IR B S EHNIE RS H S F R T L
R E ZE 5 (Wei et al., 2022). 2009 4 Por-
cineSNP60 & J1 [0 HE 37 g o 4= FE R 40 e il B 43 70
4 B DR 2H SR TR 43 W R 5 TR A i AR R 3 T AR VEAL T
B, %5 BE SNP i 7 45 A 55 DR 20 30 70 Uk — 25 PRI
TORFE AR EE R 43 BY 1 S FR AR (Grossi et all., 2018;
Ramos et al., 2009). AT, [f 58 SNP & v] figF= 4k
AL R E WA, X RS 56 5 BB A R E A
AREEDNE, FHUR B EHAN BLL EL,
18 AL 4% D45 A8 57 4 45 ¥ A8 57 (Geibel et al., 2021;
Yang et al., 2024). [, 430 R G 45108 5% 52 (7] 43 1Y
BB R e R HAE R AE K VKPR BT
10 E A e B LA R S 43 BT SNP IS A AR R BR
S5 AR (b T8 B B = I AR L R, ' 7 e %
ERHABFEARRME TSR ERMESE,

1 BEERRESFER
1.1 EEEE

FE R PR DNA BB B Bl 46 9, Hedfe
TR T B % 2% 32 7 (Amutha et al., 2022), B % 1% £F
(Saccharomyces cerevisiae)7 & T 1> 58 i A= 2 I 40 9 Ff
1) 1% 4 W) (Goffeau et al., 1996), DeRisi % (1997)
HI 78 o J1 4 S R R ) DNA RBESI TR T
F P H R E B RIETF I, BEAT , Pease 25(1994) 3R i
RIS CZIBAR B & AL H B DNA & o ZEE S A
AR SR 8 KBRS T B S RRAR G i
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T B A B BRI T AR R, i SERiEE
B DNA BEATRe 7 PE 2258 IR L, T Bh 3% 615 =
I RGN R3S T HEAT IR 59 , B A] SREURE
AR FEREF BT ES, PIFER, 1999). R K H
2177 BRI R &M B, Bains (1991)35 FH 438
[ 52 % DNA v B, If J= T R 3 SR B 58 ) 7 5 31 )
5E o Fodor % (1991)4F # 37 5 [7) 25 6] 7] Sk I 4T
BB 95 B IR AL G R 2 AL R 2
JE T ELhl, 5R5 E IR EL , Fodor BIBAIT K 956
Z)5 A SZI T AL R R AT A, SR R AR
T WA = 3 T B T 2 R H 4
2009 4, Tllumina 22 7] FF 5 H & & i AL R A,
I ¥ F B T 90 2F (Bos taurus) 198 15 & F T4
(Matukumalli et al., 2009). [R 4, &[T H T H K
SNPs Zt K 4 £ 5 A —Illumina Porcine 60K Geno-
typing BeadChip 1E 3 [ i (Ramos et al., 2009).
2010 F 4, B AR CERER EI JRRE My
HEHAFREZ NP EL B FETR,
2012), EEBGHEAEEREE . HRBEMS
5 1 A 0 PR 3R (ZE U EE, 2024), W] 1 RS2 H
Xof 5 [R] 4 7 o B 2 TR] 3 3K R AIE G R F 47 K T 55
RRMESIHT , D95y F 30 15 S0 70 R % 35k (R 40 8 4R
T RAEEERS, 2023). N4, RS H
B ZENHATEEBRETMSZEE P, ERE
R PEE O SCHEAE T, T8I RS 0 R Th Ak
KB F U S, BRI TR A B R
fE 71 A R Pusm P Re , 9 B F A Atk RS vEAL Kk
FRIRGE T R4 F T A(T MRS, 2022; HEHS
%,2023)(E 1).
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A R 2 30T PR AR IR G 4 R S BOR
(Lipshutz et al., 1999), /&4 =38 & | i 20 Fr vtk
F— AR B A TR AR o T Bl 3 T X 1 43
THW R B, AT S KL B AR 0 — IR PR AL
TR A, T S B — RS R A% A
SR A% JSL ) E BR (EA RS, 2025; Ma et al.,
2000). 20 tH 43 90 454X, 38 [H Affymetrix 23 7 3 T
JEALYGZI A e s E AR S R (Y,
2016), %5 SL B T Y6z T2 TR IR ET
ARG R T, RIS 58 R T AR R
4 AR [ 2 TR bR e A BT, R s2 B &
JEEL B B4 1F 100 5 AR (e g T bt % L S o R P ) R
WAk o B JE Hlumina 2 & T & ek T 208
F (Gunderson et al., 2004). [& 8 515 4 B vfE
T2 70 R0 B R A AT AR R B RO E R
BESTEMOZO TR, RERA T B AREF
ik () 1 25 1k 5 AR AL K ST (B A HR S, 2025). R
B, TR 7R 5% B P R A 1 [ P A R R R T
TS S B Ve R R AW W AR R 4
W BB (R, 2025) IR IKER SR RED
I 25 BT % 1 PorcineWENS 100K 5 /7 SZ 8 100% [H
PE AL (AR SR, 2025), 328 7 2 RN & T E TR0
WET I, # B 4 T 8 PO I A K T B, LT
W7 E AN AR S AR 22 W , B g HE SRR M B A A
FENV AL IR AE T B O AR SR
122 WA R

WA A BUR SRR xMAP £ R (multiple-ana-
lyte profiling, MAP), /& — Tl B 5 ik ¥ 1) & i &
AW B 4 TR I B R (Graham et al., 2019; 4K ]
14, 2012). iZH AR LR AR HERVE NI, B &
MARABA BRI BFE 5 E L 2R
AR, S R A PR 1 T R R R A Y
A2, N E & MR R E R AU & B AR
W77 2 Gk ¥ FHEE, 2023; Reslova et al., 2017). %77
UL AR A E R R EFE R A, 5
S E N A b, HoA% O 22 R AR TURAE S sk
e S MR AT SRR R A L (R e H AR X AT
o 3% — ¥ 1] 47 3R AT 5 0 W BHE B 5 24
Br TAE R, 45 A & 3, I PR SR 7 i 5 0
A (T LK%, 2025). 5 [ A 48 B, AR
Fr 70 75 72 [ 52 kA b AR BE B, SR AL R T
FTE BT, ATIRYE B R R SRk R T R A A

PR, T e A1 32 R 28 43 2R 1 A A (T XK AR,
2025). 0 W 5 & P 2 A6 1 (genotyping by target
sequencing, GBTS) & — Filt & Yl AR & v (0 T 4 2
O 2 R B ROR (B 0 IRL, 2023), B0 R Al g B
i 16 60 K S8k SNPs {7 55, , A1) 37 P Hh 25 & B0 1) 4l 3R
R 5 vl B 5 R AR SRS v R B 4 B, D9
AR B AR HOIR B0 5E T E S B s RAREROR
P (FECICEE, 2025). FEXE B B AU B A
FiR O Sz BUUAE AL VA H L o “Beats 157 %2 RN
FELE 7 AN T R SR R L R R R B L, JF R
THEFI S HERE . ZBR P T 28088 B TR T
&, gt EEHE IS MNASFEEIONA BN
Tl 7= BE 2 7 40% , R E b 7 #8 0 BRI (R 5
FAALALTE & T AR AL B BOR S

123 HEMASH

DNA H 3% 2 Az 1) v 5% B 11 2 W B A% 12 415 D7
i, 7E DNA BRI M ER T, 2R
i 57 PE B B8 2 DNA Jifd i g 5% £ | (Malygin, Hatt-
man, 2012). Z & i 77 A B DNA 1% 1 1R
H, H R8I0 T 2 5 R R B A FE DR, HHE
VL U L T B e - T R - S R e AL H IR (cy-
tosine-phosphate-guanine dinucleotide, CpG) H il 1
WE A6 T it R _E(GK#REE, 2022). DNA F (L
B EA EREENEYEDR, B ES T 59
fifL 2 T A 4 3 (R 3R K K LR R AR R Ak ERE
(Meissner et al., 2008), 5 §8 % {f Z HLAA Bk E 1w,
25K R RERER N R AR (%
Bi&E, 2015; Widschwendter, 2007). 2009 4, Tllumi-
na /A 7 B Y Infinium $R B2 A F Human-Methyl-
ation 27K 5 F » % & B v 7 7% T 27 000 4> CpG
7 51 B JE 4k 7K F(Bibikova et al., 2009). Wang %5
(2019) 43 FII 2% F 28 WL B2 - 5% i H & (polyinosinic:
polycytidylic acid, Polyl:C). 5- 4 % -2'- it & M # (5-
aza-2'-deoxycytidine, Aza-CdR) & Bt & 40 3 PK15 41
A, 3% 7 i MeDIP-chip %% 5% 2H $4f8 43 #r 2 5+ W
HeAl [X 480 Ko AR ST 25 R IR 458 Y 5 0 2 S A
LM RS R FEME R
W 5L B W 5 9 B AL 4 4 4K 48 (Carreras-Gallo et
al,, 2024), HEABMBARA G THEHRINEE
BRGNP M B S B A G R R
%5 5 PR LA X 05K, , T 447 36 e AR 5 SR Ok [ 4 i
ML LS WARGE &, W ot & S i F At



R 5 S R (Zeng et al., 2025).

SRS S AR SNP & R S A B R AL
BT FERS U S AR R | T 8 e L B A YE
&5 A7 7E W B 2 2 (Ren et al., 2024; Peters et al.,
2024). [EAH SNP & 7 44 T 56 Wi 1O AL R R4
I 52 T [ A 344 R T (£ A RS, 2025), i i 45 57
PR 2 REA# J2 58645 S A I, X K & B A st 45 2
ST B3R AT 47 4 2 (Ramos et al., 2009; Lipshutz
et al,, 1999). ZHARMBEIRMENL . ERTEEL, A
HREETH o, ERHTERAERE. . SZRA
S 73 BT R A 18 % BT 9% 5 (EUAS WU A7 AR X [ 52
LTS B AR SR S E R BORR,
" fig 7 £ SNP Wi 5E i {47 (Geibel et al., 2021).
XMAP & 7 W ER 7] 7E [/ — [ B A& & o [J 2P A
MEA CAZREE A TR, E A RIERDT R
JRARFAE YR BV EE R, (AR FR S E G I,
2R B K R 8L 3 FE (Graham et al., 2019; Reslova
etal., 2017). GBTS AR IR Fr R FE 5 MR &
BEARKEFHITEHERENF, BEAEMAAER
BTN R BT RE AR 57 S5 0 A, (B U 7
B FAEYE B 2P it 71 Z R E & (Ren et al., 2024;
Zhang et al., 2025). F 3400 fr 32 B4 Fil i CpG
AL AR & T 2 57 B &
AR ) I 1% , 5 LA IV B 2 SR 2R R
.45 5 B AR 4H 23 2 U RN A FIR 25 (de Abreu et
al., 2025; Peters et al., 2024),

SERR R R, RAARBERR AT E A B AREER REAR
FABE 7 iU B3 75 SR B SR B 4% AR Ik A3 RO A
o T TR b 10 DU ASE 256 K] A4 3k %% A4 VT A
MISEZ 5 , W] 026 R P H0H b v A0 T2 B 2 v 1 [
FH SNP 3 (B R E& AT VPl FAE H AR EE A A 147
i Y RN 2 251 (Peters et al., 2024). Xt F 3 5%
Fifr, B T BEAR U A IR S 70 Th R 8L s A bR S
BRAL BB 5, GBTS YRUAR 4 3R 8 o 76 #4038 o Pl s
s VB IR AR S 42 4 284 T i 7 TG B L R 34 (Cao et
al., 2026; Guo et al., 2021; Zhang et al., 2025). = HF
FUXF GO TRSE I E B R E AR A, i B A 3
AR R AR B AE R B TR R xMAP B ER
5 Fr (Bongoni et al., 2013; Dunbar, Jacobson, 2005;
Yan et al., 2017). 24T 50 & p 2 HLB S 77 A8 VR
WA R B 551 T T CpG i s i R &k 2=
5B, AT K F O 2 1K A (Ameson et al., 2022;
Bibikova et al., 2011); 2% 75 B & IR 51 H ZE L 4L

RIRTS gL A PR (5 R B A e B &K
ERI 2H R A0 L, D) 7 32 436 4 8 ) 40 U B R A 3k
T B ) B R LK R (Hodges et al., 2009; List-
er et al,, 2009). FE Uk, RNEAFEARFEELITIS,
JSL [l 58 B AR 5T 19 #3L, 76 A7 A 78 o5 Y0 B R R e
PEREACHUBE A B SR8 5 A (5 B4k h 2
B 33EAT LR & AT

2 BFEMERLRN&EITSHE

BIENERREENREZ —, HREEHAL
B = i A NSRRI T 2R A R R E SRR . R
s 1 gl el A R W] R 42 R R I EE SR , 4R
FEEEA A 05§ ) B DR R (B AR, 2025).
FRS IR ASEPRE MR F 0w, s
HAEK AR KT DUR SR A T RRid,
WA T BEFE R AL A, D e )3 B SR B HE 5 B A0
FARSZHEGFER, 2024; AL, 2024). HRIEX L
oK, A B B A SRR A A il S S AR F B,
20 58 A K PR BT DUR SR B S
A8 AN R o {1 G e 4 R TR 4H R Bk 4 T (genome-
wide association study, GWAS) 7 #7 & 4 & & &
A K A 2 (bone morphogenetic protein 2, BMP2)
£ 500 AR G A 4 TR R AH 5% B4 (% 3% 2 TR (Blaj et all,
2018). 5 HOBRTHE S ZINE L L B R S Hh
77 din A0 4 5 R 2H I 308 (R IE AR 5§, 2024),
DA R K8 25 AR 1 QTL X 3 5 Thae L R HdE « AL
R A R AR S A AR A TR S R
(Zhang et al., 2025), & T §ifi 1% H 1 B A5 67 &2, R
GBTS AR R, iR 5 HirfL e R tE 45 &
SEP G A EE R B G WU (Guo et al., 2022). HETKH.
K A % T 7 o e 4 5 TR 4 2 U B o
13 2% 60K VAR T |, 128 Be 8w Ak 5e m i Mk g
Fh L [R] 4 B (ESCCEE, 2025) 5 BEE 72 45(2025) %3t
T A5 385 SNPs AL s B8 K2 b5, g LE
REFIEFHH T —5744 506 M 5, 603
(R 1E A = 0 Bk (8] 2 1E o 2 43 7)) 3% £ 99.46%
98.94%. HFFEN 51 2 T 32 g 5 L A o o ] )
S 2 RS9 48 22 S5 UG P 25 58 SNP AL, FEAM 7B
BRammE R R IERBEEHRRLBEER
2N T SR P e 3 SR B AR B R A, TR
50 014 A~ SNP fi7. s ) 2= H #5 5 SOK AR fro %
O B ARSI HEM S B —8R, 7T HT &5



KRG RRAD TR R R IEREE, 2024).
5= 285(2020) 3 T GBTS BIAR W& 1 20K AR &5
Jr o o3 DR B R W T 2 AT MK 98% s b T2 TR A%
1R £ & 1 (multi-allelic single nucleotide polymor-
phism, mSNPs) 40K ¥ #H 5 v ] B & {4 1K 97.8%~
99.7% , H. 5 & 4t [& 365 v 45 LG , A8 [5] SNPs A5 ic 1
S48 — B WA 95.3%, FERRAT R I M R Ak
AN B AR 5 7 T R B R R . dRm R LK 2
PR RN, A1) SOK S — 5 SOK &3 v & 5L [
RUA TS o, AL s HEBR R T 3R 7 22 0.97 DL b, e 2R
KT MER B AR AT IR AL T R A T A (VT
& 2022). B HZE2021) LA ALK S 1K E 5 95T
%, % 3T GBTS [ A S0K 5 F , Geneseek 50K
SNPs F A it — 5 [ AR 7 Ml A 22 R B 78 AR
BEAT LA, 45 SRR, B K0 TR R
&%, HARE S 7 007 3 2 I B 3 29 0.92,
BV 50K /F S BERRT , Geneseek i85 i 5 H1ts
— S A HOE S e M B A R T
Geneseek 5 AR SOK & B3R TR R &4, T~ K
SERAMB R R E R B EER MG I ER W
YV UE 52 3 2R SOK a5 1) g 2 R 2R 4 75 T
17 G SN EDE 2 T B PR AR RS B0 1 B
IR T S H K .

3 SNPRR7EEE M LRI A

SNP it Jy 2 % R H kB 5 B A S B &L
TH, HRBRTMEE R . FHARE
FH 17 % LL Neogen A 7 GGP 50K it i « Affymetrix
AT EEFHFAMBETS R EEIEAAS R A E B
WAMR TR B Fh SNP S FEREARTF & FRid %
At RN ARSI IS RER, BT KR
SN AR HXIEE R FEM G EA
JEHR W S BRI R A A L, REEE
Tl i K ARG O, O BIR 5 AR PR R KA 52 4
F N AR IEFRBERE S, 2025).

ISR, 7EXE 1845 B Pl Ak , SNPs #xick Y B A
FaTE AR E . PR —5 750K SNP i
FARFEI A B R T3 L B 5E 5 Hb 5 8 b i Ok
FhOE T, ik A AT Hos A 2 R VIR GRS
REE R, AORBRETEO R ARCR A i e v
NIEW, NIRRT T R 5EE E POk RC iR 4R 2
. FZHAET HF KB B L RS AE.QTL E

fir LA R Th e 2L R 4y BT (B R 4%, 2018), N7 THn
CHH BB MO HERE SR AL T A I M BORSCEE (i 4R
& 2011)(E2). SNPsHRiCTERH A 43 2
B%, 05 545 IR EE LR 58 R, TSR EA
R R R AL, BB A, e F it
& 8 P rb B 1R S O (B (SR SR, 2024; 1R
5, 2024; BUE IS, 2024). BUA FEBAH B Ao A
= B SR P e 0 R R 4 BB AR, Sk 9 G 0 3 )
SNPs J /> & i N B 5 A = AT A 5 ] 4, g
GBTS50K T H 52 000 A H #& SNPs 4 il , i 5. i
e R A AR S AT T, BRI 2 T
e TN B AR AL R AT AL 2 B, TR R I H
B X 38k 2 41 19 5 S0 45 749 22 57 (Zhang et al., 2025).
[ SNP 4b , #2 I1 % 4% 5 (copy number variation,
CNV)E o = (R 40 rp B B0 45 A S Y, th
5 Wi 3% B 22 S 0 28 0 MR 110 B B a0 4 A R U o
W 552 B3, F  Porcine SNP60 B 80K SNP it A [
5 O P R VT TE SR B AR P 4 E KR CNY X,
H#4r CNV X85 7 41 B 5 K MRAR S , B
TEH LSNP A Bt Edt— B2 NV 5B, 7]
b 78 SNP {7 00f 52 2% 45 1 A8 7t R AEAS A2 HY i) i
(Wang et al., 2012; Wang et al., 2020). X THEA -
Bk EE BN RE RGBS AR, W
) A A A R R 2H ) 5 R B A4/ B 2, O 45
AR T R A A 2 B AR O R IR
S XA S J W7 S AR RE D s 2T G ERE T RE
{5 B S 1R v 4 4 2 e O R HH R BRBE AR By R
(Chaisson et al., 2019). &5 ¥4 7% 5 (structural varia-
tions, SVs) ] J& it A B a2 HEE (5 4 75 57 41 L e A8
BRI NS5 & s B BT, siiah g R T
248 T2 R 4% T A R B G A R S A, HE T TS R A
RiE HEFARGWEE ARG, ERmE Rk
(Abel et al., 2020; Chiang et al., 2017; Vialle et al.,
2022; Yang et al., 2024). Yang %(2024)7E 1 060 3% .
101 /™ b b 1y 4 5 R A 3038 o g3 T R 54
FREE, L2 T U EREH VA (myosin VA,
MYOS5A)#: 7 i ] SINE i A\« 4 70 B % 45 7
i) ATP 4 & & W K % G B 57t 2 (ATP binding cas-
sette subfamily G member 2, ABCG2) X 3% #% D1 i34
b, PA K 5 g i R 2= 1 FO 8 3 (fatty acid desaturase
3, FADS3) & R 3R ik H B MR A mUE B 51 bp BR
Ko XUELEERIAR T4 I R RE R T AR BYHE L e ot
HAEMERRIE ; Hf FADS3 R E SRR 2 8]



T FEDR 2R, JUMRHIT S5 1438 57 52 R % e DR VR IR IR 44t
THER. FIL,SVs {5 B 1ES SNP 43 B4 45 SR 14k
7, TR R XS B 2 & B IR AE S8 % 28 57 1 R B
JuFE (Li et al., 2025; Li et al., 2024). BE&EZ IR A
A EEACH B AR R & 1 B At iy B bR e 28 2
FF 46 B8 — SNP ] SNP 5 SVs Bx & AR il @ . 2=

1. Biological Samplesiand Traits

i 45 (2026) FT & B % SOK AR FE B S 48 & 7 45
113 /™ SNPs {7 5 4 910 > SV {7 s B 4= 28 i 1A
SR A IR BT, 78 0 7 R A R R
HBF R O R T M RS M, N st AR
MBS ST RIE S FEFIRM T Fr Rk E.
ST O R R A R A BT B R ER S B AR ST R

=

2. Ganomic Microarray Platform 3. Data Analysis and Breeding Applications

Microarray Stracture (Solid-Phase Chip)
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This figure illustrates the workflow of genomic microarray technology in swine breeding. It integrates biological samples and key traits (left), the microarray platform including chip
. structure, hybridization and detection, and signal readowt (center), and the downstream data analysis pipaling leading to genomic selection and improved breeding outcomes {right).
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Figure 1 Gene chip technology process and traits in pig breeding
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23 0 Sl chip fabrication / signal detection /
g genotype calling / data analysis
Low
S Animals Genomic selection / parentage verification /
Chip data support population stratification, genome-wide i i : B Y breed identification / disease resistance
i i i Genotype data can be combined with phenotypic records to H it
assodiation analysis, QTL discavery, and haplotype-based evaluation. j ! stimote genomic brosding soucs e mprove selectioh acouae, | research / trait improvernent
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Figure 2 Analysis of pig breeding chip technology and its application pathways in breeding programs
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TERORE R AR SR TR ZOMG 4 S B (AR h AR 36 36
UE A% 1% SVs W7 i, 505 Hm BE B AR, SN
st AR S A T PR ARE R 1 B 1) 43 284 T AR (Zhang et
al., 2025).

31 EREER A RRMR R A

T8 A B VP R 45 A2 R R CER
BVEFMER B R RAESREE, Khpa  KHEg
S0 R WL P JiE B (intramuscular fat, IMF) & & 2
AU 3 B VA F8 AR (S BT E, 2018; Nonneman
etal., 2013). fEIXLEIRIRH , IMF & &2 VE NI A
A 5% B 8 AR 2 — (Wang et al., 2022; Wood et
al., 2008), F & B K P 8200 P 2 10 P A LR | i
JEE R 25 v PR AT B2 52 4 (Yu et al., 2023). 23K
B B R T R3S 4 IR AR ik B A K
RUFAR, MBI SNP3& B R R AL VP 5 72 )
WH , B RS HESR T % PO 50 F 308 42 (Miar
etal., 2014). FIAWT 5 % AR T RBEE s R 1k
ORI TE R 100 JE I R B R A 5 P R A A 00 B
BT TR . B = % B SNP U H AR
A, GWAS 5 SNP & Jr 45 & B AR 7 52, 3B Wl
T2 4 P 0 A 20384 AR A0 1Y 35 BB R B 42 (Wang et
al., 2023). Gao % (2021) {# Fi GeneSeek Porcine
SNP50K BeadChip X 582 3k 4% 32 ¥ 3 17 3 [H 43 ¢,
Fil ik GWAS 73 T AR PR, A K E 324N
PRI 5 MR I 3 R BRI SNIPs 3 A5, [ 76 &2 2 SNPs
JIT 75 225 ] 20 [X 358 05 348 281 25 A PR B 1A R M % i 3ok
o Zhang F(2019)TEN T . L B F
ISR HALIE SEx AR B B A R AL KK =T
IR NESE 6 N FEARIL 2 446 L P, Xt 38 LA fig
i R 4L R T R 22 B4 GWASS 1 Meta 4347 , I
KRR EFRMNERZTIIKT, £EB 285 EE
FIK 145 T SNP (lead SNP). W 5t Bk — 4 i i
FADS2. ATP %5 & S W.ZX J%& D f% 51 2 (ATP binding
cassette subfamily D member 2, ABCD?2)- ¥ K &% fig
7 M % K & 5 (ELOVL fatty acid elongase 5,
ELOVLS). % A< 5 Jig Jiiy 8 #E K i§ 6 (ELOVL fatty ac-
id elongase 6, ELOVLG6)- B K 5% Jig I IR %E K B§ 7
(ELOVL fatty acid elongase 7, ELOVL7)- T& Ji5 Bk %
B A 25 11 I i (stearoyl-CoA desaturase, SCD)Fl Ff
AR R ¥R X B & E (thyroid hormone responsive,
THRSP)% g U AR A S (R 36 R . o [ AR L ) 2

e IR DI A% e B 4H T 5 i OF R B “ RIS & 85 V2
TSKIRARE F, 78 V1R ZS (70K 3R O A )30t | 3%
AROTAL , I B 3l SRR S AN 2 40 B M A 1 A A 1y
FRANIEAR J Fo /NS 6L J: R AF16 o (06 (K o A, 738 0
7 A A RS B O S UL P e L B
P20 355 i T S 5% SR T BB A At [ B i 2 38— 4
BRI H RS, B35 RT3 B e P 5 1 3R 5
e R AL BB S BAME, L RS &
SRR B 0 R 25 R 5 SRBA% G s 1 3 DL e W 2 4
AR AT 5, BFE 2 5 B Fh ) B 4
BNIEARFF LR T (222, 2025). IR E.£5(2022)F)
SOK YRS i X 7 it A (AR AT R 43 B, 45
& BT PR R B B 90E I e i R 4 e 4R A SR A #r
RBZE Fr X 100 kg 45 H 18 75 12 & f6 256 [F] 4 750
TAHET TS 515X 0.68 F10.72, BEw TS & FE
TR AP A EE, AR R A S R
1 B BRI 2 — v R B R A SRR A B v, LA
i 107 2 B IORE A €8 L pHL B 38 40 s 4 IR 4k 4 Rl AT
R A 3 B A DR T 7 T 7E S i e B IR £
T B2 06 55 43 A R 45, DR T i DA 7E B ol Ml e 3 A
BB KA 3¢ (Buitenhuis et al., 2026; Davoli,
Braglia, 2007; Lozada-Soto et al., 2022; Gao et al.,
2021); A BT SR, # B B iR AR R B
BE RAH MR INS B, A BT IR 50 7
Wi 26 PA) JBECRT R A 1R R B 5 A8 77 (Emmanuel,
2022). KFRAFNIE S5 =0 R AW R RN, &
VR MR ATLVGR F5E 134 ] 498 B 7F 19 S £k R ) s 1
FHR 435 790.81.0.79 F10.56 , FLHH < MR 7E 4 A0
IRATHEAA T 2 3B 43 BB 47N ] 10 22 K] 4 IX 35
S, PR DR AR A2 00 T I P 1 SR 45 L, AT g
AN 2 PASE 4 [ LT o 2% 22 0 19 S B R B (Bergamas-
chi et al., 2020). 7EFLA K JE J5 H , ¥ SNP & Fr 3
6 5 I TEWUAE W 4EAE BB A 4 T, T S0 g T I
A LA IR 17 70 PAY €8 55 30 43R 1 R B T {E
B BB A MR AR BE R B , BN 15
T3 R 20 5 T A 0 2H T T 3 R e S 4 v T v
B 5 R 2R Sk IR DA e A0 A% 00 B S5 78 A 52
RERI A S R EERL , XV (Al Bh R BN 2 41 2%
5 S F38 28 AT PR 57 R B L AR BGATE , T A
BE 1 LA 128 o7 3505 VP 4 A5 A 1 A R I R A M
(Khanal et al., 2020),



32 EESHREEAERKEESEATERYLRBH
Nz

W EAC R E R MIERG T BB A T 72
o A K IR A oAb, DL BES B R A
5 B 18 KM BP0 19 3% 823 F2 (Boulan, Leopold,
2021; Kaldis, Richardso, 2012). {E AR E 3¢
HEEMGTRR, KRS K IRER R
PR A 2 R, i 7R b 2 5 A A B SR B R i (A,
B, 2025). BEE XTG4 KR B HH 58 QTL B fiR ik 2
IR 4240 TAEROARIER N, BRI 22 188 7 AR
Wk 358 F T & F SZ % (Sun et al., 2025), W15 2
9% R WL g 1§ CB4 (phospholipase C beta 4, PLCB4)
LR R AR H 3G B R 0 R 22 K 2 — (Zhao
et al., 2021). Blaj % (2018) % A Illumina Por-
¢cineSNP60 BeadChip X 3 4 F, AR B 1A 10 2 380 R
FEHAT A R R R 43 B, R B R AT 2 T 10007 22 5K
W& 1) Meta 2341, &L T BMP2 5 R 9 R 444 B2 1
13306 L IR , R MR A A A 5 IR A TR B s A% B A
AT HERR, FE TAHRMRIEIER . Pripmkss
(2023) Tk & i 1< 4 1 BN, 1 FH & GeneSeek 50K
SNPs &5 J 3 i RS2 B FEAZ 0 38 37 3 334 kR A AL
TR AT B K 43 B, SR F GCTA SRR A R AR
KAUSR ¥ (restricted maximum likelihood, REML) %
Bi BT 10 A H AR IR (K38 4% 77 R AR 1) 3t
P , R v B 0 95 ALV DU R AR S iR Rk
R I8AL S BURFE , 9 HBAL VAR AL T B2 R
I RAL T ALVE A H AR TR B HENG . TR
£2(2020)F ] Mumina SNP60 i J it #17 7 5% B 14
(¥ 458 MAMAHEAT R 43 2L, 72 13 S Qe fb &R b
fiti & R (holocarboxylase synthetase, HLCS)ZE Al Y
HWEFREMB 4N EEKEE R EZ MR
SNPs i 51 ; IXEE AL i1 53 3 SR AR BB 100 kg
P HRE RGP HHER 100 kg HiR &35
KIK  SR SR 5 (2023) R IR, 3-F2 EE L AL A il A JBE K
fi§ 1 (3-hydroxyacyl-CoA dehydratase 1, HACDI)#!l
FREREEASHERES & M6 E 7 BMP
and activin membrane bound inhibitor, BAMBI) %
PERALIE B E KR B 0 RIER T, HACD]
EFWETRENSHARRE SERIAEKSS
FULPA 41 4E T 1%, BAMBI 25 R T 5@ 9 T e (b AR R IR
F-B (transforming growth factor beta, TGF-B) /X Wnt
S, S 5 E AR A4, BIE T

X 4% SNPs {7 s 5 78 58 5 A2 A TR 1 SR O R
AR G 4 F R i B B A8 TR HERE .
e BRSO A 7E 0 A R A4 PR 25 R HR 0 B BN
Z— R A R 4H SNP {5 B A T e 3 1 22 R
HE R, FERREEEMRIRF BB e 5K
B A A B i B AT 8 RT3 A VA, R B e 4
T R UL IR R A5 TR 1 3 3 2K R (Guo et
al., 2016; Jiao et al., 2014; Jibrila et al., 2022; Zhang
et al., 2018). Melnikova %5 (2021)F H = % f& SNP
A A ssGBLUP J7 2 VP4l K 4 E 3 AR IR 7
FWLAPER . 45 RERH, EE A G EHLHE h %
BE AR B R0 T SR RS T ORI & IR 29
40% ; X UL ATV B L 100 kg I 38 A0 B2 5 S5 1R, 1)
SRR E ME S A B AR — A kM, 3
B 32 DR 41 5 2RI e 3 B 0 12 R PR (b T AR HE o
ELES A TR0 ABE 5 ¢y IO 20k SR LA A S ) T 4 AR it
. Zhao %5(2023)7E B MLV SO REAR OB, B
TV A T R % IR 2% S 2 B ) — B S R i I
S BR ZH VP 2SR S 4 AR RSB A A S IR S I, & JF
SEFIFA— R FTE R . 7
LSRG T T, Wei 25(2023) LA 1 018 Sk K A%
B SOK At $ 8 Sy FE i, 4% 5 R BY 3 78 2 7 21 /K
S, AR R KU GWAS meta 2047 45 S Hlik 5 100
kg /R H #  H 3 M I E SR R A 57
O SR A B, AR RS s T 5 2R A ik (R 4.
500 v T T 35 3R 7 0.3%~2% , L3R T B e 1
RAL LI A TR R T AR . DR, SR ARG
PR F =k Ak R B A RAGE SR AR A E 18 n , T
MESBRRMELFEERNERNE RS
ZEFE, O H B0 LA e TR BT AR A9 A AR 44
PEARAR ST 4, [ AE RS B AR TR L AR PR
R B FE ROHERR T R, DRSS AESEBR
FhosE ik B2 P 9 F8 2 MR N 5&E T P (Melnikova et al.,
2021; Wei et al., 2023; Zhao et al., 2023).

33 ERESRERZEEERERARIMA

Wb R 5 B M VIE AT, L BHB R 557
Kl 2B R A T 35 IR 2L 3 B ARy B MR (0K
R R R At T B T B (P T2 S, 2025). Muiioz
££(2019) L 20 AN BRI b 77 58 i b J /> BV P F B
¥ (S. scrofa) N 7 Xt % , F| F GeneSeek Genomic
Proiler HD %% 2 [H] 43 84565 v 3EAT 2L 5 43 B, 43 # 2
R4 2 B B R G M SR E R B B AR VB



SEPERAH SR RO LI, W F A< E A 1
(sperm acrosome associated 1, SPACAT)F1¥E Ji %5 44
ALY E 7718 8 A KK AR R 4C1 (solute carrier
organic anion transporter family member 4C1, SL-
CO4C1)5E , JBR YN Hb 75 % &b Fl 1GR3 AT R 22 50
Loy T EMRM T B KE. ERKAREE AT,
MANGZUERIEZCEMS 1063 kK AREN
XF 4, F F 50K SNPs it J 45 & FL Wi 4 2 e Ff ] b
LRI & GWAS 4347, i i GEMMA i #F 8 & 46
PEREZURS U B0 5 1 IR RAISE 3 JR k3L 5 AN B35 Sk
9 SNPs Az £ s X 5 35 7 s BEAT A5 B 4 7 5 Mg 3t 4
ANMEER X, JF 488 BTG il A T 1 (BTG
anti-proliferation factor 1, BTGI)~ ‘& ¥ Fi % # 1 1
(H Ifi. &) (fucosyltransferase 1 [H blood group],
FUTI). 25 ¥ 0% 25 35 % W 2(H 1f &) (fucosyltransfer-
ase 2 [H blood group], FUT2) I J7 4y@ 18 1 vy T %
(sodium channel epithelial 1 subunit gamma,
SCNNIG). Cbl JZ ¥& % Kl B (Cbl proto-oncogene B,
CBLB)5 i e FE [ , 1 6 3[R @ 3o 1 4% 1 5 N 42
B 5K AG A SR RS FP R, 4 0 T A R R4t
T HE B R 80 s (RS 1 %5, 2023). T % (2023)
PL5 701 Kk KB TN 5, 3R Suie 48 S5 IR
RIVEAE , CIERERE & =05 730, R 3 WUk B 5%
IR MARTT 508 N 2 84w, e BRI RE R,
K GeneSeek GGP 80K ith Jy SR 30 ¥ (A 3 17 2 (K]
o B o 4 L TR 2H SR BB A3 AT, R ZH AR T B 12 B et
& LB rs81399457 i o %AV I C &5 07 3 (K 7T
{6 BEFEF 345 58 P VS A7 2508 0 0.8 3k, i B 7@t
FRHEDL IR (R B 5 S R Y, B 7 K A = 7 3
RAFREWT P E A Q1 R BB AL L . SR IR &5
(2024)15 8 103 L9055 3L 45 BEF% , FI A SOK SNPs it
Fri#EAT DNA 228, i % /5 fR B 44 739 1> SNPs A F
GWAS 73T » [R5 WSO 5 1 70 7 40 HH A 53 3 T
HESZOBEHEMERRAEE, SR ES LR
0T 5 T BV REHE WU 41 L R 15 5 4 S 3 [ 7 2
(suppressor of cytokine signaling 2, SOCS2) 1 i %Y
— S MR UE 3 R B (quinoid dihydropteridine reduc-
tase, QDPR) N E V) & Sk B MERE I S 3E IR
Lan %£(2023) 1 F GeneSeek Porcine 50K SNPs it ff
X190 kI FIRFEHEAT T R F 43 B, 3K 45 41 857 4
7 51 & SNPs, %858 H 31 N5 B PR 2 (0 B 3%
SNPs, it & 18 MEBRFEIEIELRE . XML %
(2024) 2 T LA 7 R 7 BeA , IS SOK AR S

Fo0 R B FE R RS, X Lh B4 SNIPs 55 B 435 704 75 e
FEHA B MEM T, R E R E T R4
BT 77 v T 1 B 3 AR T B A SNPs 4, He R iR )
block 1] 73325 [ T 2% 5 A 4, B R A 4R oA
HIA T RAR G T AT R BRARIE N H T H R
J 06 5% 2 3t 7 0 i, 5 3 85 45 (2024) B 140 Sk Bk R
BERE W FERE A, FI T SOK V3 H SNPs it i k4T %
o8, 856 T X PR (generalized linear mod-
el, GLM) 5 & & £k 1 #% %! (mixed linear model,
MLM)JT & GWAS 347, 24 H 14 M5 877 5.1
A5 7= 0 AT SR 35 ORI K SNPs 47 4, 3F % 8
CCHC %! 8¢ 48 & H 24 (zinc finger CCHC-type con-
taining 24, ZCCHC24)%55 3 M U FE /] , 9 Bk Bk
¥ B SETE MR A S BT R R e S T
HIREHEIE T B 7 Ra. ER MR ek B
I F) 2 B PR 32, 22 B0 A7 RTS8 A7 T R B 8t 4%
HBUL, BE P A R AP A
B EG W REERESRE R, A EE
SR 7= A1 380 A7 380 70 T 7798 26 1 28 MR P 4
1 ¥ 36 0% (Knap et al., 2023; Nguyen et al., 2021;
Ogawa et al., 2022; Putz et al., 2015). Boonkum %%
(2025)% T 4 465 L BHIEY 9 969 B D F R, &=
73 R B3 P9 A B RS B A 5 IR 3 28 B 9 1K ok
%77, 38 I & P A HOE T RE AR BE 7% T A B
AESTEE TR, BT B0 B FIAS BN DLS PR S B
—HAR. B A A RS B R B B A R G 3
A8 5 , Sell-Kubiak %(2015) O T 45 5 B 7R , @ i
FEXPIZ MR BEAT B, AT 0% HH A L 55 AR HE 2 1E
— MR BB FRKL 10% 8 7, U B 55k B
MANGEBMEEBERERERKE. £3%
REEWTTIH , PI4BE RME TRV SR O, B A A T
T 75 B 3 000~6 000 sk ZHAMAK A REE 2
BRMERRAF B S TR, T SRy KE
£)30 000 k{73 AT 9 — 25 52 v e 7= A7 ORI B8 i $ i
T VE R 1 5 B i RS2 M I ST U B B AR TR
i R MMEKjetsa et al., 2024). [FH, Ak EhE A
L B R R AR SR B R RN S H R, I
R PE TR B AT AR E R B S A
ANZHARGEE VY, T AS R AR 5 S5 i e 3
HATERE.
34 ERESREERTEEMBALNA
FERFUYE R XS REBR IR BLAE 7, X R



G B R AR H AR, B N AR IR I
PR 1 88 993 AR o A 458 1) i 00 PR, X SRR
WAL I R B 5 M BE K, A% Gk kR 4k 18
(Harlizius et al., 2020). B 5 o 3% U 42 Je A 1Y
TR e A2 VRN, SNP A A A e L R
RGO 54 5 ST DAL P R L e 00 8 4 B PR 4
5 1 B OB IR (RIS, 2025). SETTAE(2015)%
il PCR-RFLP % 120 3k Fufi WL #EAT R, 45 2R &
R FUTI 3K A+307G L 533 0 17 3% I35 5 A
GG R T, 32 W 12 3% AR 0 2 AR BB 1 55 o B [
Illumina PorcineSNP60 v2 4 J& Bf # #5 T 2 &%
(copy number variation, CNV) & Jll #& ff#% 0 T R,
By 7 iR A 44 382 4% 45 M) (Kim et al., 2025); % 1iE
(2014) . [ il K2 J5 8 3K 32 &k (glucocorticoid recep-
tor, GR)ZE X J& 3 °F , ¥ 50 HAE JiE £ B (lipopolysac-
charide, LPS) b H T {19 55 R AL, o R 5%
5L R T Rl AR AT 32 (1L BL Atk s Dong 55 (2021)3H 1 SNPs
SRR BL, CD163 4 F METR R 45 & S BRE I
BER (5EE AN CDI69).G EE{E S
[X] ¥ 16 (regulator of G protein signaling 16, RGSI6)
FE R 10 B SR 22 A1 5 A7 b o W5 B9 35 (Porcine re-
productive and respiratory syndrome virus, PRRSVs)H
M ge & PRRSVs/# B ¥5 5 2 2b IE 2 (Porcine
circovirus type 2b, PCV2b) &8 Je (1 Ptk i 25 5K,
H #8441 555 & 3 1R 45 & & H (guanylate binding
protein 5, GBPS)% [F 77 1618 & BLAE , 1 W i 25 A
A7 ST RE R IR R B I ARG N R . B
B4 (2022) 7E b 77 58 WF 0 L SR “H S — 5 7 SNP
X DY 1] 8 AN Hh T R Ah AL 562 Sk A AN RE BEAT
R, TR IE R 41 5 EEA TR RER
BB Y B S SR R R LR A (E
B BB MRS AL SRS R AE . TEME R T
TR B E B2 R TE A, 18 T 645 (2022) K i SNP 3t
Frat FAR L e R S 4 Mg R T BT S
BERIL 300 &3 E AT &R F AL FE SO, E
PR X RS S H RS S H H 5 (guanyl-
ate binding protein 5, PLINI). i Jii B (lipase C, he-
patic type, LIPC)Z fig QB AR DS i 2L ] , i Bb
PR 3 3o 1 92 il A B o HOE R PR, 9 A
HHRMLE G PR E IR SRR R, 3
7K %5 (2024) LA 76 Hh 7 B R AF RN &, R A 50K
SNP 5 4 BB AR , 4 DNA HZHL SNP 43 2 | Jji 4%
J& MR I B F 5 NS H R, AT HE

PR GE R 8 N R 45 5 RS54 #1545
543 BT O 556 A &35 SNPs AL 51, VERAR 2 Y
126 M6 5 R 3 B 5 4R 7E IR 0 & i 5 AR SR piadt
S B, 2 DL 5 i L& R R BTt S Al
T A TR 5 7 W 5% 45(2025) 5K F GGP 50K SNP %
B X TE B T 20 B AR AR K TRk 2
676 k151 R L 7 5% o R R AT B R o B, R RS A
i BR] 46 5 R ) i (genomic breed composition, GBC)
kA AME T B A R G RE S TR T
¥ 43 5 IR BT N % R A R A 5% B M 1k X
355, o AT Hh T 5% T E DU T 8 A SR L R i T 4
FKo AR R R T R AR R A AT, LR
SR S LA 76 43 3, T T i 2 A2 0 P Ak 4 99 AT
& LK )7 5 N & 2% (Madad et al., 2026). Madad %5
(2026)F FH 5 A4l Fh B4 27 880 Sk AFE I H R B 3
RTINS R, X i b5 1 818 Sk H AR
25 Bk R 2L AT R BT R IR R KR I
6] 3845 H A i K P38 T, Rt B |
¥ 7S BE B34 A% 00 37 B R IR B IR AR s R T
R IR M. AR ES RS T HRE
B J KA it IR A 38 S AT AR A R s A% O SR Y
HsfE 215 0.15~026, F 5T RMRTEER
0.37~0.85 A8 4% AR 9 , Tt B 09 3R 58 R O
] A P2 T SR AR 5 NP B PR 4t bl B R R A A
BB R BKIE (Putz et al., 2019). KK EIRIK
i ] SR B AR B AT 4% B 3 IR R B
rh & R R AR 7, SR TR S AR B R I PR R
TRTEFRAFAE R AR BE R , W] {E R FIVE VRO B (% 38
Fe R VAR (Cheng et al., 2021). B4, fd FEAFHE L3R
i ER AT B R s AR Oy, I 5 R S Bk
% T Y8 9T R BE T S R AR T R A AE 18 4% AR
S BHAENE MR R EE R KRBT
BOIE ; R M, SR SRR B Bl LD 3 78 o 3 (2 e
T B AR PR AR KR T VR YT VI E
&N AKAT SRR GG RS 2T, 04
PR EE 4 F R AR E AL T B ok — 2D IR AIE A 4 B
{& B (Dervishi et al., 2021).

4 BHESRE

FERARBE, REH ML Bl RBuE 0 &
SR EETR. I, EREERATHEEK
350 ) 7 T L [ A SN St SZ AR R L BT



EEXMEAR R AR Z O AR EBAERSHERL, &
RFWPR SR AR E E AR E BT “Fhits—5”
PRt — S EEPE S R LSRR | RS, H
rh B PR R T R BT 3 0T & Rt
FAE UGG KI5 1) 0 IR 55 ) A 7 T 2 ik 5
ZIEFE BRE—B 7 NSOKIBHBEME S, B&H
TR, BT 3 R T AR W A 2R S AR S A
A BTN 157 R B T B R AR AL, 3R SNP fir
R , BARFEE R BE T R AR T R G /o
Gy A, SEAN T AR X 3 07 5 R
SREAGENES, 2025). Bk, SNP S RE B4
TR0 T AT TR AR LS A R B 32 P
S0, (5L ARSI ¥ R B ke T 150 2 e i B3R R
REEE , BRI X R 99N F B F % 458 5 L 5 o
i AR S DA R N S5 2k | EE A (R i S 5 Mg A
St B R 5 R 1A BR (Li et al., 2017). SVs 7] T 2
AR J5i R 7 1] 25 K] 351 2l 2 K] R 428 G ¢ S i L R
Ko BHEMBERATR LIS SVs 5ERHEMELR
PR % L K F A8 55 (Du et al., 2021; Li et al.,
2024). L, SVs FFAEXS SNP & F O E AR, T
LA SNP Fric A 2 i B B0 78 5 AR Sk A A FH A 2 A
N R A AT P R VB ZE T B S Vs, IRIG 2k
SR AT B8R I8 56 A9 SVs 49N s e 5 14k B
PR 5 1 2 BYTETAR , AT B 7R 0 B2 2R 2 5 R 3t
FE RN FIEE R E P 58 B (Li et al., 2017; Li et
al., 2024). FEF 20 {5 5 AT 32 RFAR % 5 10 B 0 8t %
VAl (B BB RS R T A AR PR R M R e A R Ik
I JT JR T , AT Yk 2D I 385 1AM 4 ) el 5 A
REMTE BN s TEDUW B F 4T, LIRS Pl
T3 55 5 PUIR HE AR R 75 3 = S PR BF 90 1
FAZR AR R AT NG 42 Ik 37 5 A4 0 T B 6 AF 6 4% 16 2%
A NNMEIR R 57 1 53 BUTETAR , N PUome st otk i 22
R PP R LA 785 B (BRE 5, BB HI, 2017); [F]
i, AR B A B =3 B9 HE T R kR NSRS 3575
CAEHE T R A28 Fl, INSE T 47 Mk B & b /K S
T4, AT ERE = WAZ 04 SR TR T 0
X

ST, B B R B R R A R 32
BISA R EEEN R EESSH RS, &
e, BB 03 BY AR [ 5 26 B AR N AT Rt 1 R (R
AEEAET I EERE R, /N7 0 E 3 AR
AR RIEFE I —R B SR, RIE L2 K5
3 85 = 3R G 4k 169 5 [R] 4 0 4% S i 7 2 (Grossi et

al., 2018; Wei et al., 2022; Yin et al., 2024); H 7k , &
0 T MU RS = AR R TR S 0 e S R BB AR et , 7B
e [ 75 %% Fof o AT REAECE SNP & B0 £, 5 ) EG
M 5 0 AR AR S AR R M 5 R, i TR 4 A
TR HERA VL 32 228 BRI L AR (R 38045 ¢ 2 e T
T 452 7Y 45 (K] R 8w (JA #5 %5, 2022; Chen et al.,
2018); HhAh , AR B A Py [F M R Bk, (ABU I =A B
T, —J2 T R 2 AR L S 0 5 TR R 9, B
WEZE A DA 25 ) 2 TOU A 2 , 5 030 A A v A 12
5% PR (Chen et al., 2025; Wang et al., 2025), — & f
5 B AR B 7 3% IR e AR BE B O K
ANTLFNG 5 R BHE %2, K & Fh 1 (Baldin
et al., 2025; Billah et al., 2025), = & 5 3 [X] 2 45 &5
HIT A 2 A 9 B 5] 47 R 5 0 DA TR R 00 - 0 3 - 1%
B 7 A E F R 48 (Chen et al., 2025; Ju et al.,
2025; Mueller, Van Eenennaam, 2022).

KRR, BEEFEFE A K|S A T4
S HOVR BERLE , B RS K o s Ak A1) i
BEREARYE. —HW, MR R RS A SR E
BFEY mEERMEERE D TRITEMITA
o 5 B 5, 7008 25 4 B M0 1, Mg i R (R Y
R 3% B IE B & Fh Ok E B0 AP AR R R (A
SR, 2024); 55— 7T, BLBNARK BAR G 3L S
R B IR S E B R 5 i E &,
HEM P RIGMELMT RS WA (KR4
#H I ¥ (low-coverage whole-genome sequenc-
ing, LCWGS) %5 & 3 K BUIA 78 , 7 3@ i vk 2> B A
REOM P HE &, AR AR NARFETRER
FI RIS, 7 B — 5 B D IR T 42 10 28 IR 43 Y ok
7, i (8 58 SNP & F B9 30k 78, AT K $2 7+
FFS R BRIE /NSRS 00T Rtk . g S
FEARBER, RS G4 R mEEfaE,
HCHF B E R E S @3 S R AR ) 22
2B AR E R Pl A BR T  35 4 3R T, IR E
AL v B B T KR R R B R S At 4 A

S 3k
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cation of an SNP molecular marker associated with the
trait of the number of live piglets born in pigs, China,
CN202510902944.6[P].)
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