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Abstract

The swine industry has long been one of the most important sectors of animal
husbandry in Taiwan. This study aimed to investigate the distribution of the candidate
gene polymorphisms in Taiwan’s main breeding pig populations and analyze their
associations with key economic traits. A comprehensive genotypic database was
established to evaluate genetic effects on growth, reproduction, and carcass
characteristics, providing a foundation for precision breeding and Marker-Assisted
Selection (MAS). Experimental materials and data were collected from the Central
Breeding Swine Performance Testing Station, including 23,647 performance records
from period 200005 to 202505 and 1,633 DNA samples (including 909 Duroc, 460
Landrace, and 264 Y orkshire pigs) collected from period 202309 to period 202505.

This study consisted of two parts. In Experiment 1, eleven single nucleotide
polymorphisms (SNPs) from seven candidate genes (PSS, ESR, H-FABP, IGF2-In3,
IGF2-In7, PRLR, and MSTN) were genotyped using the MassArray platform based on the
single base extension (SBE) mass spectrometry method. The resulting genotypes were
integrated with performance data from Periods 202309 to 202505, including average daily
gain (ADG), feed conversion ratio (FCR), adjusted backfat thickness (adjBF), and the
selection index (SI). Statistical analyses were conducted using SAS with the general
linear model (GLM) and Tukey’s multiple comparison test. In Experiment 2, whole-
genome sequencing (WGS) was performed on pigs representing extreme ends of the
growth index, and genome-wide association study (GWAS) analyses were used to identify
genomic variants differentiating high- and low-index groups, with the goal of discovering

novel candidate genes associated with growth traits.

Results showed that the PSS gene was nearly fixed across all three breeds (44 >
98%). The ESR gene exhibited significant genetic differentiation among breeds (p <0.05),
with Yorkshire maintaining the highest genetic diversity, and the MM genotype showing
a significant association with litter size (p < 0.05). For the H-FABP gene, genotype indices
derived from three restriction enzyme sites (Hinfl, Mspl, Haelll) differed significantly

among breeds; in male Yorkshire pigs, this index was significantly associated with ADG,

\'
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FCR, and SI (p < 0.05). The IGF2-In3 gene was fixed as the QQ genotype in all breeds
after Period 202309. In male Landrace pigs, the /GF2-In7 gene showed significant
associations with litter size and feed conversion ratio (p < 0.05). The PRLR gene
displayed distinct distribution patterns among breeds, with LP predominating in Duroc
(50%), and LL predominating in Landrace (63%). In Landrace, PRLR genotypes were
significantly associated with ADG (p < 0.05). The MSTN gene exhibited marked
polymorphism at all three loci (435, 447, 879), forming multiple haplotype combinations.
Among these, A/KS and A/SS haplotypes were significantly associated with litter size
and growth traits in both Landrace and Yorkshire (p < 0.05).

In Experiment 2, WGS analysis revealed clear genomic differentiation among the
three breeds, and principal component analysis (PCA) confirmed distinct clustering
patterns. Differential genomic analysis further indicated that many growth- and
adaptation-related variants were located in non-coding regulatory regions, highlighting
the crucial role of regulatory variation in complex traits. Overall, candidate gene analysis
provides biologically meaningful insights at specific loci, whereas WGS compensates for
its limitations by revealing more comprehensive genomic variation and polygenic
regulatory architecture. The combined results demonstrate significant genetic
differentiation among breeds and identify multiple loci associated with key economic
traits, reflecting the long-term genetic impacts of selective breeding in Taiwan’s

commercial pig populations.

In conclusion, this study integrates nearly 25 years of performance data with
molecular genotyping to establish a comprehensive framework for analyzing candidate
genes and their phenotypic associations. The findings not only provide a scientific basis
for molecular breeding and selection in Taiwanese pig populations but also support future
development of genomic selection models and precision breeding strategies, contributing

to the advancement and sustainability of Taiwan’s swine industry.
Key word: pig breeding, candidate genes, allele frequency, MassArray platform,

WGS, GWAS, population genetic structure
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Figure 1. External appearance of female Landrace pigs.

Bl 2. 9§ &R

Figure 2. External appearance of male Yorkshire pigs.
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Figure 3. External appearance of male Duroc pigs.
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87

P

[=bixi+baxz + +++ + bnxn

A X N A RERGREE . bR ARG D SR EAEE S D ko

CEARERY > bldck Pl F e P E o

# % 7 F (Chengetal., 2017;

BT A S

P FfoTHmEnaERY >t E > BER TS HEF
Gilbertetal., 2018 ) to4 %> 19457 LM Fr R R TF R (MBE 47

LB A€, 2020 £)
Ry AR R S
I= 100+120*(ADG-1.018)-55*(FCR-2.122)-50*(BF-1.388)
Eraradd 9 L SA R R E:
I= 100+140*(ADG-1.020)-60*(FCR-2.120)-30*(BF-1.397)

HY ADG (T3 p € ) = hHME-FRUL/2HhpP&-Fikp &

FCR (Aftdkp )t Ry e /2l E-Riel £
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BF (# % 5 R ) MEBARMRHT 52l gl 2gdn, @

(PAME 4 ¢ L34 ¢ »2024b)

¢ﬁ“#ﬂﬁt1 R ERFERDRy 2 TR A1 R o AT Rk
- WP fﬁﬁ#‘ii}%&ff?ﬁ FlF o BiEEAFel A RREEEE EARCE B
Al Dt B E -

(= ) MassArray $ 22 ig 1F A 5145 B

AR PO R o R K i AR 34 A T 2 A A 2 7 a0l
o o 2 ¢ > MassArray % 3L#_d Sequenom 2 73t 1990 & R R HEF o {8 ko
Agena Bioscience 4R Z ¥ o H s R4 5 17 0 BET REHFEP
PCR 43 - Hdk A2t ¥ (single base extension, SBE) & Ji » 11 % JK B #f 24 § 57
"o 7 R R 3 (MALDI-TOF MS) ehis & & 5 (Gabriel et al., 2009 ) o ¥ i@
WY mRie 7 PCR #fp> 2407 313 & SNP # - e mHakAu ¥ il
M HEP N AL FE R IFAT (allele) > FRB EmA SNP 4~ A (Oeth
ctal,2009) £ 4 A 3 > A7 F & L& $HiEE A 7)Y o 2 mikys PCR g2 5]
+ 5 PCR s+ 8> 23513+ ¢4 SNP - BB eFE el
FAREFFARAS R Ad gl W PR FHREFRAD TR
G AT E LR A AREAET A > B ¥ d BAp 55 o0 A 5] (calling genotype )
( Syrmis et al., 2011 ) »

ARt B e PCR V4R 4530 H -8k 4] 2 72 > MassArray #& k7§ 38 B4t

(# e vitt-F &7 Fpfaplct BL- % SNP> B 2 g

T L MFH ERR LS 0 A R 2R TS PR Ak Haod a0
e

AN FHRRP AT A REREEREES - &+ A £ i
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f6 » MassArray = A2 FHLA T2 BB L4F T B ulif £ 4 e dry Bk
AP R ek F)iE (TR 2 B * 7 3 (Suebwongsa et al., 2024; Jiemsup et al., 2025 ) -

Ly AR F ¢ 0 MassArray © AR L@ * AT igiE A F)A A 44T o blde o
Rohrer % (2007) 4* MassArray % st i Duroc > Landrace » Yorkshire ¥ & 7
% 3+ SNPpanel > * > B 4385 22 B % & 47 - Tremoen % (2019) A & Landrace £
Duroc 2@ $#& % a i 4p b cniziE A F) SNP 87« s A%k HE o7
B2 o1 MassArray i iE £ Flens 4RI 2 A o A TGN R g B

AAGEBEMERRE T FET FHLE o

T AR Y s ARt MassArray BT S B EE A F] b 7
A TEFATAPENA S PR E TR AR 5 N e ]

+ £l
‘r.ﬁv,\,
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amplification

10-mer lag

-~ forward PCR primes
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¥ [G/C]
genomic DMA
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'

SAP treatment

|

PCR product

IPLEX reaction
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e €

c

|
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!
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B
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&
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1300 adon =]
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SAP treatment to nautralize
unicorporated dNTPs

IPLEX, Gold cocktail containing
primear, enzyme, bulfar, and
mass-modified nucleotides
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Figure 5. Schematic workflow of the MassArray iPLEX SNP genotyping system.
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2L 287 AR bR AR A FIRAT ot - A

Table 1. Comparison of Genetic Testing Platforms

P (Bi) #pT 5

MassArray # BT =&

R 22

bRl IdPE:

Brgid

e iRl £ i

Wil 3 ¥

A
A % AB %

B e R R

i¢ * ¥ - i~ 2. PCR-RFLP &
MS-PCR
F1%* RE #p] SNP > 2k
Agarose gel 7 A4 17
LR R e S ol
Low-throughtput ( 12
96samples % single # | &
)
7H g (300 ~
/SNP/sample )
WAape %
7 & & ESG # 4
R E oK (Fders ¢ &
HAEEELEHERF L)

# % ¥ 7 =2k Multiplex-
PCR
1% PCR product i& 7
MALDI-TOF SNP %~ 47
el % Brr S 99.9%
High-throughtput ( 12
96/384samples % Multiplex #
I )
¥ g (450 /11 SNPs or
21SNPs/ sample (well) )
TERTRE S
## & ESG ##

GEVE SIS BEET Pt

12

doi:10.6342/NTU202600672



(z) 2>A7FemBE A+ (Genome-Wide Association Study, GWAS)

FEAFS E o2 AT EMBATATHEFAT 2T AR c BEATFZ 22
LA kg2 e E Y A SRSk P e il R AR M PR TR A T o B4R
SR A AR TR E > S A MO S AT PP RS TR LR
T * (Amosetal.,2011) 7 i > T éﬁ‘%#lj%&{%[ﬁﬂ“ BFE o FE LRI
BIAAT) o Ap¥E > GWAS 2 ZE X LU THR » d A5 E- EEed Hh K
BAFE S H I R FAR M DA TR SRS AN FIRL B AAT]

ez &k Af 2 ALY L RF > T A7 4 {45 (Shafferetal., 2012)

GWAS i A R 12> A * ?_’%'ﬂi%lﬁm—x £ SNP k> 2 W7 F & IR
AFM2Z B ARAFANLE L BEIF 25 N EFAPM AT 8 A LRT
it enig iF 2L F)(Uffelmann etal., 2021 )o iz BHfre S A g T AT ¢ BiL Y -

PldcfEst = 2% (F ) & 37 FMKRAp M 0 QTL £ i3 A 7] (Zhenyu et al,,
2025) °

* ki GWAS B 7w ik p SNP & B > x Pk 2 AF e A o HY

WGS i b 2 A FIHE T ¢ 352 frfok o SNP» Ft & GWAS 42

St AR KARE b o AR L S BT WGS TR kig- HFERARL AT RS
Ve e N gty I e

() 2AFEZAE

PAFEIRI- B SRFEDL WA TR S| g o v gk AinAE
ELBAFe DNA Ny B A 2o+ A 2 &R Qip 2t iy
) BB bldeT f1% Az L RY (ultrasonication) ~ #3# 3¢ 55 i+ (nebulization)
g "4 fF (restrictionenzymes ) % = VB (T ET4 0 @ DNA A)=2 F E 2 A%l
SR R oo NE(S 0 BB W BB A T 5 (high-throughput sequencing platform ) 3

gk RESPHBEAID D NS FALSTRARIVHE R AR EE IR
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Behik T A‘TL o (Luetal., 2025) o fri# seengk ¥4 A B jkeiprt - WGS 7 iR df AT
FARAES N e A A A A Fle PR ey R s BEPY
fe % Al (SNP)~ 48~ 4+ 4 (InDel) ~ # b #% £ (copy number variation, CNV )
AL <Rt £ (Zhang et al, 2022; Zong et al., 2023) - &k WGS hf
AR R IR B SNP & ¥ o

bt T OWGS ¢ g A R ER DI E LG AT T WGS

PEREZFRAEDSND FHE - BLBE2AF MBI RE S LEAR
L4 > B ol S SRk M oA T8 (Wang et al, 2025) © ¥

WGS + i * % H B BEFT o GldeA 173 b S Bl @ 5 18 58
A frigit g oo AR AR T HA TR BB 20 S ATFIMENRD
Z> ke A# (Yuanetal., 2025) -

$oRenE A £ R WGS il B et sk BRIAEIFE R oY o -
B U R EFRATOGRERFEFELNL FEB T - 25 o8 R EFEOTR
ARBEL S e E L B LA F AR AT LI E s S
¢ % FTHLE (reference panel ) (Zhuangetal.,, 2023 ) o AR 3 ¢ > AR
W@Sﬁﬂéaﬁﬁw VAR AT E A RA Gt a0 BB A 2 kR
FRE LYD = St gigAMik d chivd o e- AHRER T ARG
m)f%’* ;gﬁ% °
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Z o BEAFEREL R ARAM R
(=) PSS

e ?f:ﬁﬁfl’},'g\; & & g % ¥ (porcine stress syndrome, PSS) H_d jEivp B § g4 5
1p B £ ryanodine receptor I(RYR1) A& F1% 1843 =1 H p (C—T) R % #73% (Fyjii
etal,, 1991; Jinetal.,2005) o 3% F1 =3t % 6 BLA & M > S%iBchiy T { #3480
3]{”4&“‘ Ca?* #f§ % (Betzenhauser and Marks, 2010 ) e w7 » RYR1 & et
SRF P AL S T bt T SRR TR e @ ’x‘i?'li}irﬁi“ﬁ% fo Pl s BE B> dadE
P Ca?* T = (Santullietal.,2017)° % RYRI A 7% 4 REPF > hrfz
A (Arg) 3 Loz s (Cys) HRTHFIEFEF 7 5 MP N5 ¥ B - 30
BX ) geenfin T o sup /T* §HEF AR B RR BB TRIEE
M % #or  (Dietze et al., 2000)

PSS R#AFANT A 5 44(CC) (¥ 2 3 )~ 4B (CT) (& ¥ 3%+ ) 2 BB
(TT) (#H & X% 27 BB A BHEIFH o g7 F1A4 p BT
i (pH ™~ p & R ) AF PSER o % @ T dfagfl » » 7 Az ¢
& F % & (Carlsonetal.,, 1980)° 4B 4827 — T A Rk L B m 1+ €4 R

BAFBLSN > Fpd PALI R R -

d 2 PSS Hpp A¥ap TS 0 p 2000 £42 S L F A € PSS
B FIHR R~ FEF A e AR X e F R R E RS gk 0 g ok
RO R AT ﬁtﬁ_%%ﬁ“ St ) o B oA > MassArray HAFe B EJE 3L
EE A T A AT R A EEY P M KR PSS AFR SRETR
#FHHE BT L xdp (Williams et al., 2010 ) -
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(=) ESR $ %% H-FABP %)

_‘_k
Ju
o
4
m

ey ¢ oo Mk E X 48 AL F] (estrogen receptor gene, ESR gene )
- B A A Z Mgz A %2 - (Golidsova and Wolf, 2004 ) - ESR 3 & %2 érje 2%

<}
&
ht
o
ot
3
-
B
&

Flot fo# ez 4 %27 4p B (Golidsova and Wolf, 2004 ) -
LI RT o AR LA (bl4o? BaF L) ESR & %l Pvull 5 A4 4e
By EME ) gAY i T304 G 8 (Wuetal,
2006) ¢ i&ié ¥ ESR & 5 5 ¥ afp £ 747 F R chikd - 0 Kk a3

EqﬁmmfiﬁmﬁAﬁﬁmﬁﬁﬁ$o

o BRA P s L 4 & -9 A& 7] (heart fatty acid binding protein gene, H-FABP gene )

A& g B RS esep pofgani 4 (intramuscular fat, IMF) § B (Gerbens et al.,
1999) 9%y st + > HFABP #%# 7 5 B H %*-Ffﬁ’; Al gL, HP o
Hinfl ~ Mspl 4v Haelll = B34 5 A4 5 ¥ #4737 (Chenetal., 2014 ) - Hinfl

W

(H/h)~Mspl (A/a) 2 Haelll (D/d) = B =B A fE 3 5 4o Ep ik * k2t H-
FABPgeneindex o # B3 fIRFAF 1 A2 BA 5B 5 6 » 0 (F5i=mp i
PP P isiEed et gy o il SNP ° AAER & R & B4 (4o Duroc) B &
Motk %2 b > Frol 24X R E T (marbling) fop TRk HEEFRE 2 EF )

B BHE ST R fendk s H-FABPgene ik ibra G R p S fecad ¥ LY £ 8
i iE B F12. - (Leeetal., 2010) »

Bk 3R 0 ESR gene fv H-FABP gene 4~ 5| % % 1 R & B Hics B3
wEiEE A F] o BT PR N HRIRF E BEEAR KRR o ER

FPRETE » BLRARARAEH I REHicrang o
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(2) HEAT Hrpb FE A AT

HWEAFS%E 284 L %3 2 A 7% (insulin-like growth factor 2, IGF2)
R 2 B4 R Eafpiepg 4 Eavd & K72 - (VanLaereetal., 2003 ) - H
P sz Bp 73 (intron3) 0 A3072G F Al (* £ IGF2 G/Amutation )
BRERZAXER LI LFRE EMe S BRI B -ZRE € 2% IGF2
AFFRAE TR B e B ch g P A kR BRI 2 & & F DP
b 4 5 B B (Van Laere et al., 2003; Fontanesi et al., 2010 ) o A g &2 4 % e
THEM Y o IGF2-In3 ¢ R M EARM PR T R AT MBI

i

W RS e e B T 2 AT (Clark etal., 2015) 0 @ 3%
HALERHERORFRF RV RIS FE AT HTALE P
jif;a( x—’;-fé)‘l—%‘:; ’I—;«— 4 F@E,} mfﬁéﬁ’jﬁ*ﬂ? — o

2
Fu &
H

Bk T o pRE B & AT L IGF2 AF% = BP §F 2 IGF2-In7 (0 F/G
§ Al 1F 5 ek Flenth iR o B AR K LTI R D=2 o R P Sfp e
FWEAFE LR REFEI g F7 AF FMe S REDATIA B & RAF ER
cfp FE R SR R B I S AR TIRBIRE Y R LT RBFY
N EB AL P ET R RPN AT 5m+§,?§gﬂ<(gyj]§],z&ﬂﬁ_—&gg

2006; Vykoukalova et al., 2006 ) -

A#F A FIFL S e & % A 7] (prolactin receptor, PRLR gene ) =3t 5 % 16 3L
LI Mo H S 0 LB 2B A BH B3 BB a4 i
ME S paEiR & T R (Xiong et al., 2016) « 7 AT 3 44% PRLR 3 Flh
7 SNP = Bhi 74 47 > 6l4e Xing-ping % 4 (2008) 7 3 % P & F A4(CC)Z
AR R FER R FHF A AB (CT) 4o BB (TT) 4] » e R X2 2 ¥ > ais ¥
v65 s AA(CC) &2 AB(CT)~BB(TT) & 142 B eni R 315 ¥ kT (P<0.05)-
< 3 A7 B PRLR A Fl¥tso# i (Kele pig) sh@ 8 - F 3 ax 0 &
2.20655220C>T i+ 8L CC A FA|chT ¥a4- 4 & ~$rdn g € B 4Tmiad okg ¥ 3
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BEFERFR CC & TT A 73] (P<0.05): CC AFA 2 EHF 3
» TT £%13) (P<0.05) (4% >2023) -

CT # %13] (P<0.05)° & g20648931C>T i8> CT A FAci 4 &€ ~ 44 g &

R o P o BPECAREMY > 5B PRILR AR &R Al ko

bl

AL AR AR E F 'L o AFT Y #f1* MassArray TR F AT LG > T L4
ok Rt AT 0 8- B3R PRLR AT s DL Y AR T A

¢ ﬁj—?l%}'@_?f%itio
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(=) MSTN # 7]

ot X g F A F] (myostating MSTN) =3t/ % 15 54 # > £ isiep 3
TE R A F e - LFIRT > MSTN § Frd|vep dmre e i fod 7 Tl AL
Fodep £ ehb 4E 75 (Baigetal ,2022)c FAFIHF A RFAH L L L ¥ ¢
v EH 4~ op F A oy AR 2R 5 LT £ & 5 A#H (Grobet
et al., 1997; Ayuti et al., 2024 ) -

R T Y o MSTN AFnd APy L P FiTv it R R &

Mo 2 p R R ARG B (Stinckensetal., 2008) > 3 #7 F Bffdp o ¥ &

REFE (MSTN-/-) 2P e 4] > & 8 7 dp > HHuowp i

oo A A R FE (MSTNA+/A) 3 4e 100% 0 iz/638 £ 1 & §.d4  »v% a3 7% (myofiber
hyperplasia) 3142 AF 3 F & MSTN A F| 7 d A8k & B =305 435>
447 fv 879 Jepo iz TBEEF R AFIAT o T § HE oA LR S TR

FAFFEFARPICH? 79 B A RT v £ ¥ W Z 2 LR (improved
variety ) 2 H F Wt Bd o bldrh? REE BRI FaEl T L L o A 3F

BE S - B okinAs R e B AL HORE F T ERENY o 8 MSTN &
B RTF IR SNP chF 7 Tkl iv2R4p § 7 & o F¥t > ARG #5318 MassArray H
RFEAFIAY E LA BT A M k- IR L e

L Y fr~ @t 7 3 2kt B4 -

y\
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AR Z it = BB

AEY A ST L R R E A2 58 A T S AR AR
BT fie- BB AT LA FTRES PP L L EL R B FE
A R SRS A A

Foh- MiERAFLIPS SEERPRIFTHEEFAFNE LA ip M r
Freophop? ER[AEE Y LR R T (CBSPTS) (8 {7 & & Tb) It
B % 202309 # 3 % 202505 Hp 2y & A o i2 {7 DNA ¥ P27 MassArray T
AT MEPRZEZ GEEAFAFIFTM c&F 0 % E % 200005 H 1 % 202505
e TR > f1% SAS 9.4 (SAS, 2019) #rddie (7 - ALY (genral
linear model procedure, GLM ) £ Tukey % & "4 47 @ =5 % o iE1E & F1 4 717

WAL BB RLBE

T o= cAVEEE 202300 7 3% 202505 Hp2 g R o edpiEddpdg Ma ¥
(B Ap ¥ 1 >110; 1445 # : 90- 100) $4:% 193 sgtk » » 2 ¢ HD (High Index Duroc)
63 ¢ ; LD (Low Index Duroc ) 46 & ; HL (High Index Landrace) 32 & ; LL (Low
Index Landrace ) 19 &g ; HY ( High Index Yorkshire )20 # ; LY (Low Index Yorkshire )
Bﬁ’@ﬁiiﬂ&iﬁogéﬁ&ﬂ@&%@ﬁ«GWﬂ)wmg§ﬁ$\@%
EpEESEFZAFIRE  FE N B L REFAMDEE AT LR
oo 2 AR T AR EAAH -

- R&BP LR LR

AT B LR ASAPM TR P Y ATk S22 SRR
FEERE 7 ér‘]«mﬁ SR T A4 R AE A ] 5 A AR R 2 M AT
A FAGE A $ 200005 #3 % 202505 2 2k b o T A 2R
A ERMIE QLT ZBLRSBEEEWLL L TR FARRETR
FRiTs L ERAREEL BB RE
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BT AHE Y o ST RERTF S A 17 AR A M AR 0 AF
T B % 202309 # 1 % 202505 #Hp & 15 oy 1,633 gL FLE&KRAH
4 o

g ZAiE s 909 FE - AT 460 B 5 g 204 FF oo EREM R R L R AR
1

e

Ao 4ed 2 4751 0 200005 #p & 202505 Hp = 5 oRE Rk A 23,647 0 H P e

O

|
=R

it 5. 13,499 55 ~ EIB#T 7,557 S 5L 2,591 5 o 47 AP L B A 64
Mt i TR RARE T ER P AR S IR S R R R R TRB R -

N

RoOMNFEFEIFSAF2ZVVRESEVERLE - X KREL) BPHBLELE 404£3 2

"

TACRE AR T 3 150 pR£AMEE 110 27 (2L 100 &7

BR W BB RAE D eSO R R S R SR a2

AR ST P RV A ER B2 ¥R TR ES I F AR
NIRRT B ALBACB] 6 P7oT o
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£ 2. AR LB Tk 202309-202505 HP Gk FlHe R L B8R 0 2
- A
Table 2. The pig breeds and numbers of males and females tested by Central Breeding

Swine Performance Testing Station of National Animal Industry Foundation for

the period of 202309-202505

Fefi Duroc Landrace Yorkshire Total
Hp 5 o = o = o =
202309 49 5 32 12 12 5 115
202310 42 6 22 3 13 4 90
202311 51 7 21 6 16 2 103
202401 55 6 27 8 18 3 117
202403 64 9 23 3 13 5 117
202404 65 5 21 5 14 3 113
202405 62 5 29 11 7 2 116
202407 64 5 23 7 15 3 117
202409 66 4 21 7 12 1 111
202410 38 6 20 5 18 4 91
202411 52 4 22 7 16 4 105
202501 50 5 27 8 22 3 115
202503 35 5 17 7 15 4 83
202504 64 8 29 7 15 2 125
202505 66 6 27 3 10 3 115
&3 823 86 361 99 216 48 1633
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e (¥
LHAEE)
P FE R RS R
e 424 e M OB A
(GWAS)
pd Ny
//;;iﬁti:1ﬁl3ﬁ(D9m%Iﬁm;T\\ //;;%ﬁt§i193iﬁ(HD:63;L;?\\
Y 264) 46; HL: 32; LL: 19; HY: 20; LY:
kA 13) (B dpdcle vs Mdpdicle)
1. ##—DNA % P~—MassArray 4 R
ol 1. $#—>DNA 55— > £ Fle 7_
2. 7 @A F 5 11 % SNP =2hA 4] Fe
T 2. BREE
3. B LB E T (2000 #—2025 3. EEA 1T (GWAS)
&) 4. BEN S BEFIAMZ FERA
4. 41* SAS  GLM £ Tukey 4 45 7]
A F A & 4 A BE B

. NS /
—

EFEATA IR
BETHEEY AH#

Bl 6. *E%AT§ E% i ATE o

Figure 6. Flow chart of this experiment research.
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- ~ DNA &

ﬂ\ﬁﬁm’ ﬁ#%&*ﬁ:ﬁ%ﬁf‘lﬁ‘u%ﬁa Ris o WFIMFREL Y SmL ¥
> iAA 2 E s Fe B¢ (EDTAtube) > ¥ = W MBEX T %R FEFLH

DNA % B~ o DNA Z B4 % @ %z # (chloroform) /287 » Fe (/4240 T !

(1) #FRAL § ¢ 2 3Z 5w (24 )L 17 30003500 rpm e 10 A
45 3 " ke Pl IRA 29w IR A 0 B 2T AT0 1.7 mL eppendorf
/J\gé'%ﬂ‘ o

(2) 7 ImLtip &2 300ul 9 o 3k A& ¥ >+ 3740 1.7 mL eppendorf -] & ¢
# o4 x 900ul e RBClysis 7% /% > eppendorf - 38§ + TR & #]lcx

FE 10~ 48 > > 12000 xg T dres 20 F5 o
(3) B2 54w eppendorf 38 F Kk =R B R T T 0 L FITES o

(4)  #v g zpitdkPIpE7 > 4o r 1 mL v w 3%73 f238%) (Genomaker) » I £2

CIEE s SEIPAS LA = I
(5) 387 FERERF L1044
(6) » %879 »4cr 05mLchloroform /R £33 18 > # 3% 10 » 45 -
(7) 17 13000 xg T H 15 24 o
(8) 12 200 uLtip &B~F 3% » ¥ **&7:0 1.7 mL eppendorf -] 38 ¢ @ -
(9) * %8¢ » 4 0.5mLchloroform ;R £353 15 » # % 10 54 -
(10) 2 13000xg ™ & 15 245 -

(11) iR 2OOULt1pVAB"F,F M %afrm17mLeppendorf Fé?t‘ .
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(12) ™ ImLtip 4 » 0.7 & i+ Fie 44 (0.7 vol.) ¢ isopropanol ( &j4e
- HFEEF 1 mL Gl ikt » 1%0.7=0.7 mL 0 isopropanol ) -

BHhrTRE > B D DNA kP IR o
(13) et i d g -
(14) 4er ImL 275% Fpf > &2 DNA w2 & % o

(15) pe#bipipd g 4 r ImL ch75% P > &2 DNA TR R & i

*

(16) ] wwsetified ik o 38 DNA STk 4 § »0 ) 38 ¢ &% > §] 2 eppendorf
|3 F b i DNA -

(17) 2 T.E.% % 7% #% DNA » 8 R a8 % 273 /% o

(18) % »-80°C it ik ®mgd * o
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=~ FEATFE SNP 2hEH

S

-nL
<4

’ﬂ‘t—*ﬁ
=

#

i<

CAEF e R ER A AA AELER B

\“‘

“\5&

VRET BGAML R L R E AT B SR L 3 E TR RIATIES
(1

L EA S ﬁqms;gﬁ’»ai:b%\ [ = S )u_j—ilz’ﬁ R R r—p?ﬁ' w4

AEMERAR(2) 2 P &Y B FAMEE TR s FRBE RN (3)

E Mg SNP B F 3 > K351 F 87 MassArray 4 7 ©
AT EREHE- B iz % 2K F1(PSS~ESR~H-FABP~IGF2-In3~IGF2-In7~ PRLR ~
MSTN) 2 + - 3 SNP B4 3o H ¢ ESR Y PRLR A Fl& Sk ta bl ;

FABP $1 IGF2 75 Pvep S84 £ % end & A7) PSS A1 LA fndr i

+ A PR AEARF] 0 X AL S “fﬂ%'ﬂ ;@ MSTN R FIR| 5 A 3piep % 5 ehE &
A FowF SNP =EL% :4f NCBI AFFHES T AFTHE2 A

H-

A R )
51 F 2K 382 o A & 47457k Agena Bioscience MassArray ( Agena Bioscience, San
Diego, CA, USA) % JLiEfF o
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303 AEHBPZ BEATTFR

Table 3. Candidate gene information analyzed in this study

Py AT > 2 A ] R\l el 13 ERE -7%0cd Primer Squence (57 — 37)
% (s %) IS (PCR-F/PCR-R/Extension)
_ % 6 g F: ACGTTGGATGATCCTGGAGGTGCTGTACTG
PSS Ry“”‘;dm]e S8C6 CI843T TR R: ACGTTGGATGTGGACTTGATGTGGTTCTCC
receptor BB & ER): GATGTTCAGGACCTCAG
T F: ACGTTGGATGTCGAGGGTCAGTCCAATTAG
ESR Estrogen receptor  SSC1 Pyull R R: ACGTTGGATGCTAAAGATGCAGAATCAAG
= E (F): AGTTTTATGAGACCA
H-FABP  Heart-type fatty ' ) F: ACGTTGGATGAACCGAAGATGTCCATGACC
(Hinfl) acid binding SSCo Hinfl BR P R: ACGTTGGATGCTCTTCGGAATCTGAGAAGG
protein E (R): CTGAGAAGGAAGCCG
H-FABP  Heart-type fatty . F: ACGTTGGATGTTCTCCCTCTTCCATGCCTG
(Msp) acid binding SSC6 Mspl NS R: ACGTTGGATGAAGGAGGAGGGGACATCTAC
protein E (F): TCTACCCTCTCTCAGGA
H-FABP  Heart-type fatty . F: ACGTTGGATGAAGTAGCCTACCTTCTTGAG
(Haelll acid binding SSC6 Haelll BR R: ACGTTGGATGGCTTTTTGTCCACTCAGAGC
protein E (R): GCAGATTATTTCTAGCCTGG
WEAT  Insulinlike growth 3o Intron 3 R I E F: ACGTTGGATGTGAAGAAGGGAGGCGTGTAG
(GF2-In3) Jactor 2 (A3072G) S R: ACGTTGGATGGTTTTTGGAAAACAGAGCCG
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5 %)
(IGF2-In?)

A A A 7]
(PRLR)
MSTN-435

MSTN-447

MSTN-879

Insulin-like growth
factor 2

Prolactin receptor

Myostatin

Myostatin

Myostatin

SSC2

SSC16

SSCI15

SSCI15

SSCI15

Intron 7

Alul

g.435G>A

g.447A>G

2.879T>A

R EE o
el BT

PR L;;J N

Bk

sw];é @':'; ~
Rop

sw];é @':'; ~
Rl &

up T -
g 5

F : ACGTTGGATGTTCGGGATGGATGGTGTGG
R : ACGTTGGATGCATGGCAGGTGCCAATCACT
E (F) : CTCCTCCGAGGGTCTGAGACTTCAGA
F: ACGTTGGATGAGAATCCAGCTGCGAAAGAC
R: ACGTTGGATGATCGAGGTAATCCAGCCCAC
E (R): GGGCCGTGGTGAAGC

F: ACGTTGGATGTATTCACGTGAAAATCGTGC
R: ACGTTGGATGAGCTGACATTATCCTCTTGG
E (F): TGCAACTTTAGGATAGGA

F: ACGTTGGATGAGCTGACATTATCCTCTTGG
R: ACGTTGGATGTATTCACGTGAAAATCGTGC
E (R): ACGTGAAAATCGTGCTCAGTTT

F: ACGTTGGATGAAGTGCAGTTTATATTATTG
R: ACGTTGGATGGGTGAGCTGATTCATTTGAC
E (F): AGATATATGTGACATTTGAAAAATT
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2z -~ MassArray # F]14 4|42

AT F 2 F A Al 27 k@ % Agena Bioscience MassArray T 5 ( Agena
Bioscience, San Diego, CA, USA ) > # * iPLEX Pro H & fhaf @ v & & Jg28&] & %
BT oy B2 F R 513 (PCR primer ¥24f ® primer) % )4 Assay Designer
4.0 #ic%8 (Agena Bioscience, San Diego, CA, USA) & NCBI & 7%k 3+ o &~ {7042

4T

(1) PCR 44

= BFREMAS Spl> F Bl e 5 0 AF 2 DNA L L (k& 10 ng/pL) -
Tag DNA polymerase 1 U ~PCR 513+ 2 &% (& #3513+ &% kR 500 nmol ) £
dNTPs 2.5 mM ( Agena PCR Accessory and Enzyme Kit; Agena Bioscience, San Diego,
CA,USA) -
PCR £ 440 :

® i 4% 1 94°C » 4 min
® 45 Bk 1 94°C20s— 56°C30s— 72°C 1 min

@ H ¥%ui® :72° 3 min
(2) —i“,%#xﬁ 2. dNTP

B3 15 4c > Shrimp Alkaline Phosphatase (SAP) 0.3 U 4 K$ FoLY AT ahi
FRYHR @B duedr k-

(3) HiégAz# F R (single base extension, SBE )

i¢ * iPLEX Pro reagent kit ( Agena Bioscience, San Diego, CA, USA ) » & i &
B ¢ % iPLEX Pro enzyme -~ terminator mix £ extension primer mix ( Agena

Bioscience, San Diego, CA, USA) »
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W R e T

® 94°C30s ‘ }

® 40 BiE%k 194°CS5s— (56°CS5s 80 'C5s) x5 =t th%k

o iuuwi :72°C 3mn ‘e
(4) Afrive 8w ik

N F RS 0 b~ B AES 2 #E APy (cation exchange resin ) 17 3 ",4rt F e

A R

#- TnL @it {8 enue @ & 8L 3t SpectroCHIP ( Agena Bioscience, San Diego,
CA, USA) & %+ (4B 7) 11 MassArray Analyzer 4 & 7 4 {7 o5 & 7 3#
(MALDI-TOF MS) 4 #7 °

(5) ?‘ﬁig\ﬂﬁféﬂk\y}qg

B e B %% B] (raw mass spectra) 12 Typer 4.0 (Agena Bioscience, San Diego,
CA,USA) #rtemp df B & AR A o

AL RO EFRdRE e

® H 2 callrate = 95%

® Tk A-RF = 99%

FHAAZEE > P ETH B DNA 78 447 ¢

E] 7 ﬂ\éi}*.%’v“?f% %—7;935 11'1 °
Figure 7. SpectroCHIP in this study.
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T AATHRERS A
(=) 2AFHRREPF

APFF AT L FAEY A RTRFETHEE (AR TR
B )o@ E % 200005 # 3 % 202505 H e redreo H¢op % 202309 H 1w
202505 HpcHip A G R EH BT = & MassArray A Al Ao & 1,633 R E(#
st 909 FF -~ EEREET 460 FE g L 264 5 )o & ) Piamgpad
(PAME AP L34 ¢ >2020) &7 BRAZ LRI T ¢ 7 ¢

® - % i7 ¥ (littersize)
® T3iap & (average daily gain, ADG) :
TopHE = (RRHE-BRHEE) / (RGP &-Fikp )
® 4fuklikp % (feed conversion ratio, FCR) :
Pl 5 o= B EeR e/ (RRHE-FREE)
® i %735 & (adjusted backfat thickness, adjBF) :
T 354 7y (average backfat thickness, ABF ) = ( = ] % T **+% Pl s ¥+ ]
RIS+ R F T 1 RIEB B+ RIS ) £ 6
B AER = TFy + (110-2HME) x 0.0224
® 7 jaiE#idp#ic (Selection Index ) :

1k s AL e e
I=100+120x (ADG-1.018) -55x (FCR-2.122) -50x (adjBF-1.388)

I=100+140x (ADG-1.020) -60x (FCR-2.120) -30x (adjBF-1.397)
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(-) waiss s

F1* SAS 9.4 (SAS, 2019) 2z - 4s 4 ic;% (general linear model procedure,
GLM):& {7 & SNP A F]3]& £ Al k2 Mot de <0 5 3L &g ¥ R E(P<0.05)
- Tukey TV RABAFIAF2Z LR o L LFBFAFA L F LR+
B = 44 T (chi-square test of independence) » & T &F ¥ -k ®% 2 5 P<0.05 {&&f

L P<00le 24785 TiaE £ 8% (Mean+SD) R o + = fh= i 7
zZpd Rik7 (r) @8 (c) 24838 tdf=(r—1) x(c—1)-

— AP A TR e
Yi = p + Gi + ¢

Yij: & 4 &k ERAp Kk

pniEFETEE
G AFA H T
Cij | kAL
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v 2 AT A
(-) 2AFIHZTA

W & F R P2 F14 DNA (200-400 ng) ™ Illumina DNA PCR-Free Prep
Kit (Illumina, San Diego, CA) &4 T + & (sequencing library ) - DNA 5 £ 1 fi%
ZAPEM S BB PEERY S 300400 bp 0 # F i 4 Illumina dual-index
adapters » I &5 AMPure XPbeads ( Beckman Coulter ) i& {7 /i £ size selection ° &
B B2 B2 Qubit ssDNAHS Assay T # {68 {FEE AR & o T/ $H* Illumina
NovaSeq X plus £ 5 (Illumina, San Diego, CA) » ¥ 150 bp paired-end (PE150) &=

FOoBRIE S 30x RA (coverage ) 13 Fh F]4E 7L o
(=) TATHAZELIR T

Illumina NovaSeq # # 2. FASTQ R 4+F 7|5 A 81 g A FIM & A 7|
Sus scrofa 11.1 (susScrll) o v $7n 42 & 3£ BWA-MEM mapping ~ £ 5 (sorting) ~
LN (SAM —BAM)~ 12 % duplicate marking » {5 4 % 8 # jp/#¢ * DRAGEN
Bio-IT Platform v4.2( Illumina ) & GATK germline pipeline % = > ¢ 3 variant calling
22 F 4 & % VCF (variant call format) ¥ % -

<k

REFHE G SNP & INDEL i i MR8 15 > &7 700 & i
o R %

£ (high-confidence variants ) :

SNP: QUAL = 30~;®%& DP = 10

INDEL : QUAL = 30~/#& DP = 10
B {é # * VEP (Variant Effect Predictor) ¥ Susscrofa 11.1v114.1 f‘;;r_ﬁ;”?‘?

LR B 7 5 ¢ 3Lf# > ¥ W %Y canonical transcript M F G F A g 2 L
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(2) AFAFHEERESTI

» FLi GWAS & 47enfoR & > 1975 SNP S8 (77 SR i & 2 7 6 aE
1. Callrate > 90%

2. 48424 F (missingrate) < 10%

3. ZERAFAETHR (MAF) > 0.05

4, @R~ ¥4 ¢4 (Chrl1-18) %8

5. # % Hardy—Weinberg equilibrium (HWE ) % ¥ ih &< SNP (p<1x10-

*)

A5 AR F1 AR 0/12 &£ i A558 £ 5 (0 = homozygous reference ~ 1 =

heterozygous % 2 = homozygous alternate ) °
(2 ) GWAS sez+47

SR PR EEZF ARTIR R B HcE (gene-consequence level ) (hE B o
SRATIREHAT AREL TF Ao L TR B - AN LR
BT et BRI A RS H - B o R LR ool Y Welch’s t-test (Welch,
1947) > 7 FERARERETHLEFBE B

et e T8 0 dE B~ Welch t-test B E M -KE P <00l 2 AF|# i ®BiFi 4L
PEEESLE PN ETHEZ AT LA (gene symbols ) ﬁ;f] ~ DAVID
Bioinformatics Resources ( https://davidbioinformatics.nih.gov/) & {7 £ %] &t 439 »
¢ 3= Gene Ontology Biological Process (GO-BP) ( Ashburner et al., 2000 ) ~ Kyoto
Encyclopedia of Genes and Genomes ( KEGG) pathways (Kanehisa and Goto, 2000) ~
RER -5 Sk kR (up-tissue ) & 7 ° I s > 4-4F% F A F]i& - 3% NCBI
PubMed TR EETREFAT < )}%1‘% B FEIRATFA Foata TR
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- R AT A F AR A

AEZ Y 0L MassArray kgt 7 BiEEATFIE 11 B SNP mERE A A e &
2L Ji:;_.%[ig 200005 #F 3 202505 # # ?ff“' ¥ 11 B 7 A g A7FA18 %
FAFHMEREFAAIT  HE40T o

(=) PSSATFUER %%

d 200005 #F 3 202505 #p etk Bl AL R BT 0 PSS ATF Az BEAERF TR
WA EFOAFAER LR (2=610.06 > df=4 > p<0.01)° 4oik 4 &7 > H &%
#1044 A5 A2 (913%) 0 BA&F AB i 82% > i W ip|F| ¥k BB A B
(0.4%); Exdor%3 % 2 > % A4 3] (98.9%)> AB 3% 1.1% @23 BB
A QR EE Y A4 A5 A (99.7%) 0 AB A 0.3% - = AR o F Al S
*EREBEFLE (p<0.0D)-

4ofl 8 PSS ATFI Gz BB L RE R SE R ABR PRI A EH ALY
(20002010 &) & NS BB A L3 AB A frd &3 BB A R AEISE B A
2010 3 2025 # b BREL A4 A G A o ERETEHE A 2000 &0 kBT R 2
5 OAA A WEERIE B AB B (11%) G § %HES E RAcb b Ao
HATEFAD R AR R A4 AR ML 90% 1 > AB & BB AT Ak

J1
=1
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F 4. AFEE 200005 #F T 202505 H ik T2 kv ERATE N2 BEA
78 & PSS A TR WP SE

Table 4. Results of PSS gene frequency analysis in Duroc, Landrace, and Yorkshire pigs
from 200005 to 202505 testing periods in this study

PSS genotype AA (%) AB (%) BB (%) Total
Breed
Duroc 10,978*(91.3) 984 (8.2) 43 (0.4) 12,005
Landrace 6,645 (98.9) 77 (1.1) 0 (0.0) 6,722
Yorkshire 2,364 (99.7) 6 (0.3) 0 (0.0) 2,370
Total 19,987 (94.7) 1,067 (5.0) 43 (0.3) 21,097

*Values are presented as sample size, with percentages shown in parentheses.
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(3) Yoikshife

100 _—
Genotype
. == AA
> 80 AB
— =-&— BB
>
|
S 60
3
o
ki
o 401
Q.
&
o]
T 201
O
0 - an - - - an - e s an - - - - b“ - - s an s s - - - D“\ £
R I A S P LI L S P L L L U
Year

B 8. #3% = B 5787 & (Duroc ~ Landrace 2 Yorkshire )PSS 7 F14] & & % i“ 4% Bl -(1) 5 427 5.(Duroc )>(2) 5 3 #7( Landrace )

% (3) 5 %35 % (Yorkshire) °

Figure 8. Annual trends of PSS genotypes in three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc,

Landrace, and Yorkshire populations in this study.
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(=) ESRAFHFAR %%

d 200005 #F 1 202505 Hp i B AL S S e 0 ESR AT ez BSAF ER

BEEF PR FAMERE LR (2=9918.02>df=4>p<0.01)° 4 5 %7
EHESS L 2FLE NN A (99.6%) 0 @R RIFIES e MN 22 B MM 3B
W (3 &) ERpeEss NN 208 MN 3% & - R0t bl NN 3R MN 33
o8 SR RFERIMT AR HR

~ 2 M
s H R

(87.06vs. 11.82%) > @ MM A+ i (59 1%)
2. MN (45.5%) 22 MM (28.5% ) ‘- ] o

doB 9 47 c ESRAFI ez BEAT LR ET g R R ARR o PR

FUEFY R NN A 9o B 4o Ade 3 k(S 95% M ) MN Al¥ MM

AL pR KT kB e FrAArRHEA| R NN 35 e w BT 2010 X

fo MM 3] (€0 3 10%) 4 & i& br+ 2 s

34

2025 & 12 is MN ] (.10 2 30%)

NN Az 5 7% (G890 3 60%) ° X5 § ¥ A% ks 485 > = B 7]

AR LR g 2 A e
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% 5. AR JL200005 H 3 202505 )t B2 Ak e~ ERATE Gk = B AR
& ESR 7 PV Rt Rl

Table 5. Results of ESR gene frequency analysis in Duroc, Landrace, and Yorkshire pigs
from 200005 to 202505 testing periods in this study

ESR genotype

Breed MM (%) MN (%) NN (%) Total
Duroc 3* (0.03) 42 (0.37) 11,400 (99.6) 11,445
Landrace 71 (1.12) 752 (11.82) 5,539 (87.06) 6,362
Yorkshire 647 (28.47) 1,034 (45.47) 593 (26.06) 2,274
Total 721 (3.6) 1,828 (9.1) 17,532 (87.3) 20,081

*Values are presented as sample size, with percentages shown in parentheses.
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(3) Yorkshire

100
Genotype
— =8— NN
RS 80 1 == MN
— == MM
>
|
S 60
3
o
R
o 401
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&
o]
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O
0 —
P P 9 8 P 0 P R P
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B 9. A3% = B 5787 & (Duroc ~ Landrace # Yorkshire )ESR L F173| % & % i* 484 B (1) % #7& 5. (Duroc )>(2) 5 &3 #7( Landrace )
% (3) %55 % (Yorkshire) e

Figure 9. Annual trends of ESR genotypes in three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc,
Landrace, and Yorkshire population in this study.
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(Z) H-FABP "R %%

RipB H-FABP £ %) & 47 » 4o~ }J% frit o A & & 5 Hinfl » Mspl % Haelll = T

T EER T AT A AT 0 T RS BB B TR RS R
1.  Hinfl =8

dod 6 #77% o H-FABP %2 Hinfl = 8-4 = B AR EREEFLE (
=2412.03 > df=4>p<0.01)e $;2 5. %20 HH A5 3 (91.5%) Hh A& hh )
WoHER I (A B A 8.0% £ 0.5%) ErpErEE Y HH Al kA B 5)(78.7%)°
v Hh ZPERAPERE (19.6% ) 27 BRI #ic hh ) BE (1.7%)° X5 § %
HP TP AR s FARROHA A GIEF R 4 X 37.6% hh AT E 3 10.3%
A OHH 3w 6lp] T % 1 52.1% e

4o® 10 #77 > H-FABP £ % Hinfl =8t = B SAF 2R ¥ IR
PELR AP %EY > HH A>3 k® (5 80-95%) Hh A\ &|iE &
TEE T 5% 14T o hh A|REL F L (M 2%) e ERArEEFE HH A5 A
(% 70-85% ) Hh At 15-25% 2. > hh AP M3 3% X50 § HH P 4
WA B P R ARRHH & Hh AR BRTE 5% (9 35-60%) @ hh
A Gl E i (5 5-15%) °

2. Mspl =2k

H-FABP 3 7%z Mspl =2t = B SR FRBEFDLATAEAEZE (p
=16878.35» df=4 > p<0.01) o 4rd 7757 » HE %31 aa A 51 (82.5%)
A1k 15.8% » A4 A 1.7% < Ap$t# > Ergrer 90T EHR L 44 A 5 A
(A% % 94.8% 22 95.9%)> Ada AW 5] 4-5% > @ A BB (<1%)° &
Wa 2 = M2 %3 4 HFABP 2. Mspl A P12 %3 S 4 B 2 B F K E (p
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H-FABP # %] Mspl =2t = B SR AT WP AL R S TR R 8 4 4o
Bl 11 #7570 o Bi i %3 aq A5 2 R EE A T LT i A 80-95% 2
B da 3191k 1020% > @ AA Z1P)E 8 430 5% o ErdrsS T 2 2d A4
Y F (95%) > da 2 Wik (<5%)0 @ aa AR F Lo Lk HHERY
Erdriple 2 8% 0 A4 A B2 585 (9 95-100%) da 2] (4.0%) & L aa
3 (0.1%) BTG -

3. Haelll i+ 2t

Yot 8 #77%  H-FABP %1z Haelll 2% = B SR & BARE ¥ A4 74
R E B (2=6266.51>df=4p<0.01)c & 5% (D) dd 3] 5 i (84.0%)°
Dd 3]tk 14.8%° DD A% 1.2%; 2%+ (L) B dd 3 5 3 (72.0%)>
Dd A& 55 259% 0 DD A1H 21%; @ 9t %3 (Y) RIET =27 b as
*AR% > Dd A bE R (445%)0 DD Ak E A (T304 372%) dd F)
i 18.3% -

4Bl 12 #77 o H-FABP £ %] Haelll =8t = B S48/ chgk FIAME & % (v P
B o AR EHY > odd 352 R AT HREE A I EEEFN
80-95%>Dd 319 % 10-20% @ DD A B E 8 i35 5%« Fr#rks T AT 1148
Foodd A 5159 5 70-85% > Dd A% 15-25% > DD 3] X3 5% ¥2 Duroc #f 02
Ra o R R EFZBAFIAMERAPFIRT > Dd 3% S BkE R S AR AT (9
40-50%) » DD £ dd A A~ w5k 20-40% » A FIAHE R A F L o

4. H-FABP p# (Index )

H-FABP #Flip#ictiz B SR 5 R F L L (2=16878.35-p<0.01) (%
9)od £ ¢ REET AL EHST L HHO6 (822%) Exgsrk31 & 11 HL4
(69.1%) %2 » 2 LL2 4174 — 2ot 6] (18.1%) ¢« 45§ %ER| A # k{7
LL 4] (LLO+LLI+LL2) M3*-iF 57% > 5 = %# ¢ Koot 6l F -
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B 13 %7 H-FABP # 7] Index ip Bt = w48 ( Duroc~Landrace % Yorkshire)
EEY nE RRUARR o AR EFE Y CHHO AR Y L i o it bR adE
¥ 80% 1Mt B s dpdicke HL3~HLA @i+t it | & % o Erg 89832 0l HL4
2 (% 60-80%) 5 > 2 LL2 Al piek 4 + 2 > B E R § Rk TS
H oo L EHE DA F B S A4 HL3VHLASLL1 3 LL2 $4%] % 4 - % 6
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% 6. MEBE_200005 #F 3 202505 B w2 Bk~ ERETE L = BEA
76 & H-FABP 3 %)2_ Hinfl = 2L3 TR B & Bl% %

Table 6. Results of H-FABP genotypes at the Hinfl locus frequency analysis in Duroc,
Landrace, and Yorkshire pigs from 200005 to 202505 testing periods in this study

Broaq T THTENONPE g (%) Hh (%) hh (%) Total
Duroc 9.929% (91.5) 866 (8.0) 54.(0.5) 10,849
Landrace 4677(78.7)  1,168(19.6) 102 (1.7) 5,947
Yorkshire 1,134 (52.1)  819(37.6)  224(10.3) 2,177
Total 15,740 (83.0) 2,853 (15.0) 380 (2) 18,973

*Values are presented as sample size, with percentages shown in parentheses.

Z 7. RFEBRIE_200005 H 3 202505 Hte w2 B iR~ ERETE R = BEA
76 & H-FABP # %2 Mspl = B4k T4 B 16 B 5% 5

Table 7. Results of H-FABP genotypes at the Mspl locus frequency analysis in Duroc,
Landrace, and Yorkshire pigs from 200005 to 202505 testing periods in this study

Mspl genotype

Breed AA(%) Aa (%) aa (%) Total

Duroc 184* (1.7) 1,712 (15.8) 8,953 (82.5) 10,849
Landrace 5,637 (94.8) 282 (4.7) 28 (0.5) 5,947
Yorkshire 2,088 (95.9) 87 (4.0) 2(0.1) 2,177
Total 7,909 (41.7) 2,081 (11.0) 8,983 (47.3) 18,973

*Values are presented as sample size, with percentages shown in parentheses.
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# 8. ARSI 200005 Hp 3 202505 e 2 Bk FRETE QR Z BEA
76 & H-FABP # %)2_ Haelll =23k F14 & ¥ B % %

Table 8. Results of H-FABP genotypes at the Haelll locus frequency analysis in Duroc,
Landrace, and Yorkshire pigs from 200005 to 202505 testing periods in this study

11 t
e O D) Dd (%) dd (%) Total

Duroc 129* (1.2) 1,602 (14.8) 9,118 (84.0) 10,849
Landrace 126 (2.1) 1,541 (25.9) 4,280 (72.0) 5,947
Yorkshire 810 (37.2) 968 (44.5) 399 (18.3) 2,177
Total 1,065 (5.6) 4,111 (21.7) 13,797 (72.7) 18,973

*Values are presented as sample size, with percentages shown in parentheses.
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9. RIEHL200005 H 3 202505 H ik T2 Bk~ BB Nk = BEER L H-FABP 2 Flig 5O R e RlE

Table 9. Results of H-FABP index frequency analysis in Duroc, Landrace, and Yorkshire pigs from 200005 to 202505 testing periods in this study

Index!
- HH6 (%) HLS5 (%) HLA4 (%) HL3 (%) LL2 (%) LL1 (%) LLO (%) Total
ree
Duroc 8.918%(82.2) 181 (1.7) 823 (7.6) 778 (7.2) 39 (0.4) 63 (0.6) 47 (0.4) 10,849
Landrace 22 (0.4) 192(3.2)  4107(69.1)  398(67)  1,079(18.1)  90(1.5) 59 (1.0) 5,947
Yorkshire 2 (0.1%) 27 (1.2) 395(18.1)  514(23.6)  644(29.6)  387(17.8) 208 (9.6) 2,177
Total 8942 (47.1) 1,690 (8.9)  5325(28.1) 400 (2.1) 314 (1.7) 540 (2.8) 1,762 (9.3) 18,973

Index : The Index was calculated based on three restriction sites of the H-FABP gene (HinfI, Mspl, and Haelll). For each locus, alleles H, a, and

d were assigned one point, while h, A, and D were assigned zero points. The total Index value for each individual was obtained by summing the
scores across the three loci.

*Values are presented as sample size, with percentages shown in parentheses.
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Figure 10. Annual trends of H-FABP genotypes at the Hinfl locus among three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and

(3) represent the Duroc, Landrace, and Yorkshire populations in this study.

50

doi:10.6342/NTU202600672



Genotype fequency (% )

Genotype fequency (%)

(1) Duroc

100
Genotype
—§= AA
801 =8~ Aa
== aa
60
401
20
0 - T T T r - - - T T
R L S I - P S i
Year

100

(2) Landrace

(o2
o

Genotype
== AA

1 == Aa

-8 aa

P

P

o>

—— e ——ar

RS S A A

—

’191& ’)916

doi:10.6342/NTU202600672



(3) Yorkshire
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Figure 11. Annual trends of H-FABP genotypes at the Mspl locus among three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3)

represent the Duroc, Landrace, and Yorkshire populations in this study.
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(3) Yorkshire
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Figure 12. Annual trends of H-FABP genotypes at the Haelll locus among three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and

(3) represent the Duroc, Landrace, and Yorkshire populations in this study.
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(3) Yorkshire
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Figure 13. Annual trends of H-FABP Index among three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc,

Landrace, and Yorkshire populations, respectively. The Index was calculated based on three restriction sites of the H-FABP gene (Hinfl, Mspl, and
Haelll). For each locus, alleles H, a, and d were assigned one point, while h, A, and D were assigned zero points. The scores of the six alternative

alleles across the three loci were then summed to obtain the individual H-FABP gene index in this study.

56

doi:10.6342/NTU202600672



(v ) #E AT UGF2-In3) 4R &%

HEAFLZ PEAF I REBREFOATAEARALRE (2=117277 - df=4>
#9000 Als A (99.6%) kiRl FlHE " # OR 3] (0.4%)

L

p<0.01)o 44 3%
BH - RR AIBW - ERATFHEDETRE PEF 6] (OR 3] 144%) Kor
X2 oo 00 Al: A (91.4%)

B L - TSR AL RE 4G S

gkt OR Al (84%) (% 10)-

Yol 14 977 0 2 AR R AT A TS 00 A5 A & A FA o d S g
(2000-2004 &) 2 284 ¢ # (2021-2022 & ) & & FIFTE0 L ik LB TR 5
PRYRERG 0 XEAFANL > A EEPAEGFHBATA A o a2
R - RARE I HIA IR P AR 00 T E

b b} FAleE R Y

3 (428 99%) 0 OR # RR A1 8« ERare o L R ¥R 0 300

£+ (OR A ) Hit bl 5 10-20% > @ RR Alis 5 ﬁ'r’/ o e j£ 2023 & B 4o

SAb2 £ AFIDE 003 ¢

57

doi:10.6342/NTU202600672



F 10, 2% € 200005 #p T 202505 Hpte T2 ik o ~ ERHATE G g = B&EfA
7 &3 KT (IGF2-In3) #E R kiP5

Table 10. Results of /IGF2-In3 gene frequency analysis in Duroc, Landrace, and Yorkshire
pigs from 200005 to 202505 testing periods in this study

IGF2-In3 genotype

Bread 00 (%) OR (%) RR (%) Total
Duroc 8,373% (99.6) 34 (0.4) 1 (0.0) 8,408
Landrace 3,757 (84.8) 639 (14.4) 31(0.7) 4,427
Yorkshire 1,488 (91.4) 137 (8.4) 2(0.1) 1,627
Total 13,618 (94.2) 810 (5.6) 34 (0.2) 14,462

*Values are presented as sample size, with percentages shown in parentheses.
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Figure 14. Annual trends of /GF2-1n3 genotypes in three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc,

Landrace, and Yorkshire population , respectively.
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F 11, A% € 200005 #F = 202505 #pte T2 ik v ~ ERHATE G g = B&f
7 &R F] (IGF2-In7) #E R Pl %

Table 11. Results of /IGF2-In7 gene frequency analysis in Duroc, Landrace, and Yorkshire
pigs from 200005 to 202505 testing periods in this study

I[GF2-In7 genotype

Breed FF (%) FG (%) GG (%) Total
Duroc 3,819% (45.4) 3,613 (43.0)  975(11.6) 8,407
Landrace 3,656 (82.6) 727 (16.4) 45 (1.0) 4,428
Yorkshire 1,456 (89.5) 167 (10.3) 4(0.2) 1,627
Total 8,931 (61.8) 4,507 (31.2) 1,024 (7.0) 14,462

*Values are presented as sample size, with percentages shown in parentheses.
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Figure 15. Annual trends of /GF2-1n7 genotypes in three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc,

Landrace, and Yorkshire population, respectively.
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120 2 F& 202309 #7 3 202505 # ke T2 Bk~ ERATE Yk = BEA

7 &AM AT (PRLR) # R iRl 55 %

Table 12. Results of PRLR gene frequency analysis in Duroc, Landrace, and Yorkshire

pigs from 202309 to 202505 testing periods in this study

PRLR genotype
LL (%) LP (%) Total
Breed
Duroc 298* (32.8) 456 (50.2) 909
Landrace 289 (62.8) 156 (33.9) 460
Yorkshire 107 (40.5) 90 (34.1) 264
Total 694 (42.5) 702 (43.0) 237 (14.5) 1,633

*Values are presented as sample size, with percentages shown in parentheses.
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Figure 16. Annual trends of PRLR genotypes in three pig breeds (Duroc, Landrace, and

Yorkshire). Panels (1), (2), and (3) represent the Duroc, Landrace, and Yorkshire

population, respectively.
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F 13, AR5 E 200005 #p T 202505 Hpte T2 ik o~ ERATE G g = B&EfA
76 & MSTN £ %)2_ 435 = 2L TR B & Bl %

Table 13. Results of MSTN genotypes at the 435 locus frequency analysis in Duroc,
Landrace, and Yorkshire pigs from 200005 to 202505 testing periods in this study

435 locus genotype

Brood AA (%) AG (%) GG (%) Total
Duroc 781%(29.9) 1,111 (42.5) 722 (27.6) 2,614
Landrace 541 (39.4)  533(38.8) 301 (21.9) 1,375
Yorkshire 120 (20.5) 261 (44.7) 203 (34.8) 584
Total 1,442 (31.5) 1,905 (41.7) 1,226 (26.8) 4,573

*Values are presented as sample size, with percentages shown in parentheses.

F 14, *3E K 200005 87 1 202505 e T2 ik~ EREE2 O = B &5
76 & MSTN # F)2_ 447 = 2L TR B R Bl S %

Table 14. Results of MSTN genotypes at the 447 locus frequency analysis in Duroc,
Landrace, and Yorkshire pigs from 200005 to 202505 testing periods in this study

447 locus genotype

Bread AA (%) GA (%) GG (%) Total
Duroc 751% (28.7) 1,084 (41.5) 779 (29.8) 2,614
Landrace 302 (22.0) 532 (38.7) 541 (39.3) 1,375
Yorkshire 225 (38.5) 243 (41.6) 116 (19.9) 584
Total 1,278 (27.9) 1,859 (40.7) 1,436 (31.4) 4,573

*Values are presented as sample size, with percentages shown in parentheses.
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F 15, MRS 202309 #p 1 202505 e T2 ik o~ ERATE QR g = B&EfA
76 & MSTN # %)2_ 879 = 2L TR B & Bl S %

Table 15. Results of MSTN genotypes at the 8§79 locus frequency analysis in Duroc,
Landrace, and Yorkshire pigs from 202309 to 202505 testing periods in this study

879 locus genotype

Broad AA (%) AT (%) TT (%) Total
Duroc 878* (96.6) 31 (3.4) 0 (0.0) 909
Landrace 459 (99.8) 1(0.2) 0 (0.0) 460
Yorkshire 239 (90.5) 24 (9.1) 1 (0.4) 264
Total 1,576 (96.5) 56 (3.4) 1(0.1) 1,633

*Values are presented as sample size, with percentages shown in parentheses.

Z 16, *3#% 1395 2 I MSTN SNP =gt A ¥4 % & 2 8 & 4] Chaplotype)
Table16. Haplotype combinations derived from the genotypes of different MSTN SNP

loci
Haplotype MSTN-435 MSTN-447 MSTN-879
A/KK GG AA AA
A/KS AG GA AA
A/SS AA GG AA
ATM AG AA AT
ATM2 AA GA AT
ATM3 AA AA T
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317, AR 202309 87 T 202505 B4k w2 Hik h ~ ERITE 9L = B SfE & MSTN 4 F12 haplotype 47 B 4 if) 4 %

Table 17. Results of MSTN geno haplotype frequency analysis in Duroc, Landrace, and Yorkshire pigs from 202309 to 202505 testing periods in

this study
Haplotype!
Breed A/KK (%) A/KS (%) A/SS (%) ATM (%) ATM2 (%) ATM3 (%) Total
ree
Duroc 491* (54.0) 324 (35.7) 63 (6.9) 29 (3.2) 2(0.2) 0 (0.0) 909
Landrace 223 (48.5) 201 (43.7) 35(7.6) 1(0.2) 0 (0.0) 0(0.0) 460
Yorkshire 59 (22.3) 114 (43.2) 66 (25.0) 21 (8.0) 3(1.1) 1(0.4) 264
Total 773 (47.3) 639 (39.1) 164 (10.0) 51 (3.1) 5(0.4) 1(0.1) 1,633

"Haplotype : haplotype classification derived from the combined genotypes of three MSTN loci (435, 447 and 879).The corresponding genotype

combinations are as follows: A/KK = 435(GG), 447(AA), 879(AA); A/KS = 435(AG), 447(GA), 879(AA); A/SS = 435(AA), 447(GG), 879(AA);

ATM = 435(AG), 447(AA), 879(AT); ATM2 = 435(4A), 447(GA), 879(AT); ATM3 = 435(AA), 447(AA), 879(TT).

*Values are presented as sample size, with percentages shown in parentheses.
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Figure 17. Annual trends of MSTN genotypes at the 435 locus among three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3)

represent the Duroc, Landrace, and Yorkshire populations, respectively.
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Figure 18. Annual trends of MSTN genotypes at the 447 locus among three pig breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3)

represent the Duroc, Landrace, and Yorkshire populations, respectively.
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B 19. 2% = B 5f 5 & (Duroc~ Landrace 2 Yorkshire ) MSTN £ #]2_ 879 i
BLE R VABE B (1) 2445 (Duroc) (2) % 3 #7 (Landrace) 2 (3) 3

£ 5 % (Yorkshire) -
Figure 19 . Annual trends of MSTN genotypes at the 8§79 locus among three pig

breeds (Duroc, Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc,

Landrace, and Yorkshire populations, respectively.

80

doi:10.6342/NTU202600672



Haplotype fequency ( %) Haplotype fequency ( %)

Haplotype fequency ( %)

100

80

60

40

20

0

100

80

60

40

20

0

(1) Duroc

Haplotype
=®= A/KK
== A/KS
—8— A/SS
== ATM
== ATM2

== ATM3

-9

—0

_F—

2 |

S

(2) Landrace

S
Year

s

-

o

Haplotype
=®= A/KK
== A/KS
—8— A/SS
== ATM
== ATM2
== ATM3

-

S

0 (3) Yorkshire

80

60

40

20

Haplotype
-0— A/KK
4 == A/KS
== A/SS
-@= ATM
T == ATM2
4 o
+
o—
= —a —s |
[
SP Sl o
Year
81

doi:10.6342/NTU202600672



B 20. 3% = B 5f 5 & (Duroc~ Landrace # Yorkshire ) MSTN # %] haplotype
ERSIABE B (1) 5425 (Duroc) (2) 5 &2t (Landrace) 2 (3) 42 .4
s. & (Yorkshire) - Haplotype 7 iz 45 = i MSTN 3k F|i=8: (435447 % 879) 2
MEAT A LT BHBELIT™ I AIKK=435 (GG)~ 447 (AA)~ 879
(AA); A/IKS=435 (AG)~447 (GA)~ 879 (AA); A/ISS=435 (AA)~ 447 (GG )~
879 (AA); ATM=435(AG )~ 447 (AA)~ 879 (AT ); ATM2=435(AA)~447 (GA)~
879 (AT) ; ATM3 =435 (AA)~ 447 (AA)~ 879 (TT) -

Figure 20. Annual trends of MSTN gene haplotype among three pig breeds (Duroc,
Landrace, and Yorkshire). Panels (1), (2), and (3) represent the Duroc, Landrace, and
Yorkshire populations. Haplotype classification derived from the combined genotypes of
three MSTN loci (435, 447 and 879).The corresponding genotype combinations are as
follows: A/KK = 435(GG), 447(AA4), 879(AA); A/KS = 435(AG), 447(GA), 879(AA);
A/SS = 435(GG), 447(4AA), 879(AA); ATM = 435(AG), 447(4A), 879(AT); ATM2 =
435(AA), 447(GA), 879(AT); ATM3 = 435(AA), 447(AA), 879(TT) , respectively, in this

study.
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(=) ESR A 7|32 4 A B B 2 % & 49
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Table 18. Association analysis between ESR gene genotypes and various phenotypic traits among the three pig breeds in this study

Trait!

Littersize, FCR, kg (feed)/ .
Genotype SI ADG, kg/day . adjBF, cm
heads kg (gain)
Breed
MM (n*=2) 117.00 +4.24 11.00£0.00 1.15+0.01 2.08 £0.04 1.41 £0.06
Male MN (n=6) 109.00 £ 1094  10.17+1.33 1.07+0.06 2.09£0.07 1.38+0.13
NN (n=709) 10524+14.85 11.26+1.94 1.06+0.08 2.11+£0.10 1.38 +£0.09
Duroc
MM (n=0) - - - - -
Female MN (n=0) - - - - -
NN (n=74) 100.04+16.60 11.84+2.06 0.94+0.09 2.23+0.16 1.54+0.18
MM (n=7) 118.14+18.46  16.71 £3.55* 1.13+0.12 2.06 +0.06 1.40 £ 0.06
Male MN (n=66) 107.35+18.04 14.50£2.94* 1.07+0.10 2.12+0.11 1.40+£0.13
NN (n=241) 108.71+£20.05 13.56+2.27° 1.08+0.11 2.11+0.10 1.39+0.16
Landrace
MM (n=4) 102.25+12.04 15.75+£299 1.07+0.16 2.15+£0.15 1.46 £0.15
Female @ MN (n=24) 103.83+21.43 13.71+2.90 0.99+0.12 2.17+0.16 1.45+0.18
NN (n=57) 97.12+23.29  13.58+2.69 0.96+0.13 2.19+0.17 1.41+0.23
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MM (n=61) 107.10+21.15 1556 +£3.39% 1.07+0.12 2.12+0.10° 1.39 +0.11

Male MN (n=91) 104.08£19.67 13.95+2.78® 1.05+0.10 2.13£0.11®  1.39+0.08

. NN (n=37) 98.54+23.71  13.27+2.13> 1.03+0.13 2.18+0.14 1.39 +0.08
Yorkshire

MM (n=15) 108.00 £ 19.25* 14.73+3.45 0.97+0.12 2.12+£0.22° 1.56 £0.18

Female  MN (n=17) 101.71+14.03* 14.18+3.61 0.96+0.12 221£0.16%  1.52+0.12

NN (n=9) 81.00+22.23> 13.89+£145 0.91+0.16 2.33+0.15° 1.60 +0.24

U'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

(Y32

Values are Means + SD.

indicates that this genotype was not detected.

abMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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# 19. A% = B 45 & H-FABP 35 %12. Hinfl =838 F1 3] 22 & 38 4 A M B 122 47

Table 19. Analysis of the associations between the HinfI genotypes of the H-FABP gene and various phenotypic traits across the three pig breeds

in this study

Littersize, FCR, kg (feed)/ :
Genotype SI ADG, kg/day ‘ adjBF, cm
heads kg (gain)
Breed
HH (n*=694) 105.60 = 14.53¢% 11.28 +£1.89 1.06 + 0.08% 2.11+£0.10° 1.38 £0.09
Male Hh (n=22) 96.09 +£20.74°  10.77 + 1.63 1.00 £ 0.11° 2.16+0.16 1.37 £0.09
hh (n=0) - - - - -
Duroc
HH (n=74) 100.04 + 16.60 11.84 +£2.06 0.94 +£0.09 223+0.16 1.54+£0.18
Female Hh (n=0) - - - - -
hh (n=0) - - - - -
HH (n=263) 108.10 £ 19.39 13.86 + 2.49° 1.07+£0.11 2.11+£0.10 1.39+£0.16
Male Hh (n=47) 111.85+21.36 13.32+£2.41° 1.09 +0.12 2.10+£0.11 1.36 £0.12
hh (n=4) 106.25 £ 10.59 17.50 £ 1.73% 1.04 +£0.08 2.06 +0.03 1.41+£0.04
Landrace
HH (n=72) 98.01 £22.72 13.65 +2.76 0.97+0.13 2.19+0.17 1.43+£0.23
Female Hh (n=11) 108.27 +£20.75 13.36 £2.46 1.05+0.11 2.12+£0.16 1.37+£0.10
hh (n=2) 94.50 + 13.44 18.00 £ 1.41 0.92 +0.00 2.18+£0.15 1.45+0.22
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HH (n=80) 105.61 +£20.90 1441 +£3.03 1.07 £0.11 2.14+0.11 1.39+ 0.09
Male Hh (n=90) 102.80 +22.05 14.33 £3.19 1.04+0.12 2.14+0.12 1.38+0.10
hh (n=19) 102.58 £ 17.35 14.00 £ 1.91 1.05 £ 0.09 2.14+0.11 1.40 £0.07
Yorkshire
HH (n=20) 99.40 £ 21.66 14.55 & 3.44° 098+0.12 2.23+0.21 1.55+0.17
Female Hh (n=20) 99.10 £ 19.92 13.65+2.13" 0.92 +£0.13 2.19+0.18 1.55+0.18
hh (n=1) 108.00 23.00? 1.05 2.11 1.65

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

¢ 9

Values are Means + SD.

“®Means within the same breed, sex and column with different superscripts are significantly different (p<0.05).

indicates that this genotype was not detected.
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Table 20. Analysis of the associations between the Mspl genotypes of the H-FABP gene and various phenotypic traits across the three pig breeds

in this study

Littersize, FCR, kg (feed)/ :
SI ADG, kg/day adjBF, cm
heads kg (gain)
AA (n*=4) 76.75 +29.41° 11.00 £ 0.82 0.90 + 0.10° 2.27+0.27* 1.41+£0.12
Aa (n=72) 104.57 + 14.33% 11.13+£2.02 1.04 £ 0.09* 2.11+0.10° 1.36 £0.12
aa (n=640) 105.57 £ 14.62° 11.28 £1.88 1.06 £ 0.08* 2.11+£0.10° 1.38 £0.09
Duroc
AA (n=0) - - - - -
Aa (n=4) 111.25+£25.14 13.50+2.38 0.99+£0.14 2.14+£0.27 1.60 £0.23
aa (n=70) 99.40 = 16.01 11.74 £2.02 0.94 £0.09 2.24+0.16 1.54+£0.18
AA (n=290) 108.86 + 19.32 13.84 +£2.57 1.08 £0.11 2.11+£0.10 1.39+0.13
Aa (n=24) 105.96 £ 23.14 13.58 +1.74 1.06 £0.12 2.12+£0.13 1.43+£0.29
aa (n=0) - - - - -
Landrace
AA (n=80) 99.50 +22.49 13.65+2.84 0.98+£0.13 2.18+£0.17 1.42+0.22
Aa (n=5) 95.40 +23.09 14.80 + 0.45 0.95+0.06 227+0.11 1.45+£0.23
aa (n=0) - - - - -
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AA (n=183) 104.27 £21.18 14.37+3.03 1.06 £0.11 2.14+0.11 1.39+ 0.09
Male Aa (n=6) 94.83 + 16.69 13.17+1.83 0.99+0.07 2.15+0.12 1.39+0.03
aa (n=0) - - - - -
Yorkshire
AA (n=39) 99.31 +£20.78 14.36 £3.12 095+0.13 221+0.20 1.54+0.17
Female Aa (n=2) 102.50 + 10.61 13.50+4.95 0.96 +0.05 2.15+0.08 1.69 +£0.03
aa (n=0) - - - - -

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

¢ 9

indicates that this genotype was not detected.

Values are Means + SD.

“bMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Table 21. Analysis of the associations between the Haelll genotypes of the H-FABP gene and various phenotypic traits across the three pig breeds

in this study

Littersize, FCR, kg (feed)/ :
Genotype SI ADG, kg/day ‘ adjBF, cm
heads kg (gain)
Breed
DD (n*=1) 112.00 10.00 1.03 2.06 1.24
Male Dd (n=65) 102.92+16.85 11.03+1.92 1.03 +£0.09 2.12+£0.12 1.36 £0.11
dd (n=651) 105.54 +14.60 11.27+1.94 1.06 +0.08 2.11+£0.10 1.38 £0.09
Duroc
DD (n=0) - - - - -
Female Dd (n=4) 111.25+25.14  13.50+2.38 0.99+0.14 2.14+£0.27 1.60 £0.23
dd (n=70) 99.40+16.01 11.74+2.02 0.94 +0.09 2.24+0.16 1.54+£0.18
DD (n=11) 109.64 1343  14.18 +2.82 1.07 £0.08 2.07 £0.08 1.41+£0.05
Male Dd (n=64) 111.724+20.90  13.98 £3.02 1.09 +0.12 2.10+£0.10 1.37+£0.20
dd (n=239) 107.77+19.48  13.77+2.35 1.07+£0.11 2.11£0.10 1.39+0.14
Landrace
DD (n=4) 110.25+21.39  15.25+£3.30 1.06 +£0.17 2.18 £0.09 1.30 £0.22
Female Dd (n=14) 99.50 +20.89  13.86+3.70 1.00+0.13 2.16+£0.18 1.40 £0.08
dd (n=67) 98.55+22.90  13.60+2.53 0.97+0.12 2.19+0.17 1.43+0.23
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DD (n=69) 102.97 £ 19.94 14.48 £2.42 1.05+£0.10 2.14+0.11 1.38 +0.09
Male Dd (n=86) 104.03 £21.71 14.35 +3.49 1.05+0.12 2.13+0.12 1.39+0.10
dd (n=34) 105.82 £22.23 14.00 £ 2.80 1.08+0.12 2.16+0.11 1.39+0.08
Yorkshire
DD (n=13) 101.92 £21.74 15.23 £2.98 0.94 +£0.11 2.224+0.20 1.51+0.22
Female Dd (n=18) 99.06 + 14.45 13.89 + 3.51 094+0.12 2.19+0.15 1.56+0.12
dd (n=10) 97.00 £ 28.23 13.90 + 2.69 0.99+£0.16 2.224+0.25 1.60+0.18

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

(Y32

indicates that this genotype was not detected.
Values are Means + SD.

abMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Table 22. Association analysis between H-FABP gene Index and various phenotypic traits among the three pig breeds in this study

Trait! ) )
Index? SI Littersize,
head
Breed Sex caas

FCR, kg (feed)/

ADG, kg/day ke (gain) adjBF, cm
HH6 (n*=640)  105.57 + 14.62*°  11.28 + 1.88 1.06 + 0.08° 2.11+0.10° 1.38 £ 0.09
HLS5 (n=10) 103.40 £ 14.36*  11.80 +2.35 1.04 + 0.09 2.09 +0.07° 1.39+£0.13
HL4 (n=43) 106.42 £13.43*  11.16+2.06 1.05 + 0.08° 2.10 + 0.09° 1.35+0.12
HL3 (n=19) 101.00 £ 16.22*  10.68+1.73 1.02 + 0.09% 2.14+0.13% 1.36 £ 0.09
LL2 (n=4) 76.75+£29.41°  11.00 +0.82 0.90 + 0.10P 2.27+0.27° 1.41+0.12
LL1 (n=0) - - - - -
Duroc LLO (n=0) . B - - -
HH6 (n=70) 99.40 + 16.01 11.74 £2.02 0.94 + 0.09 2.24+0.16 1.54+0.18
HLS5 (n=0) - - - - -
HL4 (n=4) 111.25+25.14  13.50+2.38 0.99 +0.14 2.14+0.27 1.60 +0.23
HL3 (n=0) - - - - -
LL2 (n=0) - - - - -
LL1 (n=0) - - - - -
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LLO (n=0)

HH6 (n=0) - - - - -
HLS (n=22) 107.55+2324  13.73+£1.75® 1.07£0.12 2.12+£0.13 1.44 £0.30
HL4 (n=216) 107.96 £ 18.99  13.77 +2.41% 1.07£0.11 2.11+£0.10 1.39£0.11
Male HL3 (n=26) 107.62£21.01  14.65+3.44% 1.06 £0.12 2.11£0.09 1.41+£0.28
LL2 (n=40) 113.48 +21.29 13.48 £2.58° 1.10+0.11 2.09+0.11 1.35+0.12
LL1 (n=6) 110.67 + 16.49 12.33 £0.52° 1.09 £ 0.09 2.09+0.10 1.39+0.07
Landrace LLO (n=4) 106.25 + 10.59 17.50 +1.73* 1.04 +£0.08 2.06 +0.03 1.41+0.04
HHG6 (n=0) - - - - -
HLS5 (n=5) 95.40 +23.09 14.80 = 0.45 0.95+0.06 227+0.11 1.45+0.23
HL4 (n=62) 98.81 +£23.06 13.50 +2.60 0.97+0.13 2.18+0.17 1.43+£0.24
HL3 (n=4) 84.50 £ 17.82 15.00 + 6.06 0.93+£0.19 226 +0.20 1.41+£0.08
Female LL2 (n=11) 106.45 + 18.87 13.27 +2.49 1.04 £0.10 2.12+0.16 1.37+£0.11
LL1 (n=1) 136.00 13.00 1.25 2.19 1.17
LLO (n=2) 94.50 = 13.44 18.00 = 1.41 0.92+0.00 2.18 +0.15 1.45+0.22
HH6 (n=0) - - - - -
HLS (n=2) 83.50 £26.16 15.00 = 0.00 0.95+0.11 2.22+0.15 1.40 £ 0.04
HL4 (n=35) 107.09 £ 20.70 13.86 +2.76 1.08 £0.11 2.15+£0.11 1.39 £0.08
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Male HL3 (n=30) 107.33 £ 21.11 14.77 + 3.66 1.07£0.10 2.12+£0.12 1.37+0.11

LL2 (n=67) 101.63 +21.95 14.28 +3.30 1.04 £0.12 2.15+0.11 1.40 £ 0.08

LL1 (n=36) 104.36 +21.55 14.67 +£2.65 1.05+0.11 2.12+0.11 1.36£0.11

Vorkshire LLO (n=19) 102.58 £ 17.35 14.00 = 1.91 1.05+0.09 2.14+£0.11 1.40 + 0.07
HH6 (n=0) - - - - -
HL5 (n=0) - - - - -

HL4 (n=12) 97.92 £25.82 13.83 +2.86° 0.99+0.14 2.21+£0.23 1.61 £0.16

Female HL3 (n=5) 102.00 + 14.92 16.40 £4.98°°  0.94 +0.06 2.26+0.20 1.54+0.14

LL2 (n=14) 97.93 £ 15.44 13.14 £2.14° 0.96 £0.14 2.18+0.16 1.50+0.14

LL1 (n=9) 101.56 + 25.01 14.67+1.87°®  0.90+0.11 2.22+0.21 1.55+0.24

LLO (n=1) 108.00 23.00? 1.04 2.11 1.65

I'ST: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

2 Index: The Index was calculated based on three restriction sites of the H-FABP gene (HinfI, Mspl, and Haelll). For each locus, alleles H, a, and
d were assigned one point, while h, A, and D were assigned zero points. The total Index value for each individual was obtained by summing the
scores across the three loci.

* n: Sample size.

“-” indicates that this genotype was not detected.
Values are Means + SD.

abcMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Table 23. Association analysis between /GF2-In7 gene genotypes and various phenotypic traits among the three pig breeds in this study

Trait!

Genotype SI Litersize, ADG, kg/day FCR, kg foedy adjBF, cm
Breed o heads kg (gain)

FF (n*=325) 104.98 + 14.61 11.26 = 1.84 1.05+0.08 2.11£0.10 1.38 +£0.09
Male FG (n=326) 105.43 +15.33 11.17+£1.93 1.06 = 0.09 2.12+0.11 1.38 £0.09
GG (n=65) 106.40 +13.42 11.74 £1.91 1.06 = 0.08 2.11 £0.09 1.38 £0.07
buree FF (n=30) 97.47 £ 17.40 11.80 +2.02 0.94 +0.09 2.25+0.15 1.54 £0.20
Female FG (n=36) 100.28 +15.81 11.72 £2.21 0.94 £0.09 222+0.17 1.55+0.17
GG (n=8) 108.63 + 15.98 12.50 £ 1.51 0.95 +£0.08 220+0.16 1.52+£0.16
FF (n=265) 109.59+£19.57  13.74+2.41° 1.08 £0.11 2.10£0.10° 1.39£0.16
Male FG (n=47) 104.11 £18.96  14.04+2.71° 1.06 £0.10 2.14+0.12° 1.40 £0.08
GG (n=2) 88.50 £ 27.58 20.50 +2.12° 0.96 £0.15 2.18+0.11% 1.39 £0.00
Landrace FF (n=74) 99512199  1353£265  098:013 2172017  142:022
Female FG (n=11) 97.55 +26.14 15.00 +3.32 0.97 £0.12 224+0.17 1.44+£0.19

GG (n=0) - - - - -
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FF (n=168) 104.27 £21.09 14.64 + 2.992 1.06 £0.11 2.14+0.11 1.39+0.10
Male FG (n=21) 101.57 £21.41 11.86 + 1.80° 1.03+0.11 2.12+0.13 1.40+ 0.05
GG (n=0) - - - - 3
Yorkshire
FF (n=36) 101.83 £19.782 14.50 £3.22 0.96 +£0.13 2.19+0.19 1.56+0.17
Female FG (n=5) 82.40 £ 17.21° 13.00 £2.45 091+0.13 2.33+0.19 1.50+0.19
GG (n=0) - - - - -

U'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

(Y32

Values are Means + SD.

abMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).

indicates that this genotype was not detected.
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Table 24. Association analysis between PRLR gene genotypes and various phenotypic traits among the three pig breeds in this study

Trait!

Littersize, FCR, kg (feed)/
SI ADG, kg/day adjBF, cm
heads kg (gain)
LL (n*=228) 105.12 £ 15.47 11.20+1.97 1.06 +0.09 2.11+0.10 1.39 £ 0.08
Male LP (n=366) 105.96 + 14.57 11.21 +1.87 1.06 £ 0.08 2.11+0.10 1.38 £0.10
PP (n=122) 103.73 + 14.34 11.55+1.78 1.04 £0.08 2.12+0.10 1.37 £ 0.09
buroe LL (n=24) 95.08 +£20.29 11.38 £2.04 0.94 £0.09 228 £0.18 1.56 £0.22
Female LP (n=38) 103.63 £ 15.27 12.00 £2.17 0.96 £ 0.09 220+0.16 1.54+0.18
PP (n=12) 98.58 +£9.09 12.25 +1.71 0.90 £ 0.08 2.23+0.13 1.53+0.14
LL (n=201) 106.54 +20.02 13.74 +2.59 1.07+0.11° 2.12+0.11 1.40+£0.15
Male LP (n=102) 111.49 £ 18.19 13.94 £2.26 1.09 + 0.10% 2.09 +£0.09 1.38+0.15
PP (n=11) 120.45 + 18.99 14.36 + 3.29 1.14+0.12° 2.08 £0.08 1.35+0.09
Landrace LL (n=52) 94.94 +23.92 13.35 £ 2.55 0.95+0.13 2.20+0.19 1.43+£0.23
Female LP (n=30) 106.07 £ 18.28 14.30 + 3.00 1.02+0.10 2.15+0.11 1.41£0.19
PP (n=3) 106.00 +20.07 14.33 £4.04 1.03+£0.12 2.14 £0.16 1.40 £ 0.25
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LL (n=80) 102.98 +21.54 14.66 + 2.69? 1.05+0.11 2.14+0.12 1.39+0.09
Male LP (n=58) 103.10 = 20.55 15.09 + 3.68? 1.05+0.11 2.14+0.11 1.38+0.09
PP (n=51) 106.51 £21.17 12.96 +2.08° 1.07+0.12 2.13+0.11 1.39+0.09
Yorkshire
LL (n=14) 97.57+£17.27 14.79 £ 3.62 0.98 £0.12 221+0.21 1.51+0.14
Female LP (n=17) 100.24 +23.32 14.47 +£2.10 0.92 £0.15 2.20+0.20 1.59+0.21
PP (n=10) 100.80 £ 20.76 13.40 £4.01 0.96+0.10 221+0.17 1.55+0.15

U'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

Values are Means + SD.

abMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Table 25. Analysis of the associations between the 435 site genotypes of the MSTN gene and various phenotypic traits across the three pig breeds

in this study

Genotype SI Litersize, ADG, kg/day FCR, ke (feedy adjBF, cm

Breed heads kg (gain)
AA (n*=47) 107.60 = 12.71 10.49 + 1.85° 1.07 £ 0.07 2.10+0.10 1.38 £ 0.08
Male AG (n=262) 105.50 + 14.18 11.23 +£1.87* 1.06 = 0.08 2.12+0.11 1.38 +£0.09
GG (n=407) 104.92 + 15.45 11.38 +1.88* 1.05 +0.09 2.11£0.10 1.38+£0.09
buroc AA (n=10) 106.60 = 11.632 10.70 £ 1.57 0.97 £0.08 2.22 +0.09% 1.53+0.17
Female AG (n=30) 106.40 £15.19*  12.33+£2.19 0.96 £ 0.09 2.16 £0.15° 1.53+0.15
GG (n=34) 92.50 £ 16.17° 11.74 £1.97 0.92 +0.09 229+0.17 1.56 £0.21
AA (n=24) 108.75 £ 16.40 14.13 £2.21 1.06 = 0.09 2.09 £ 0.08 1.43+£0.27
Male AG (n=141) 110.23 £19.48 14.16 £2.68 1.09+0.11 2.11£0.10 1.38+0.11
GG (n=149) 107.11 £ 20.20 13.46 +2.35 1.07£0.11 2.11£0.11 1.39+£0.15
Landrace A4 (n=9) 10967+ 1593 13.67£202%  1.00£008  208£010  143+015
Female AG (n=34) 101.88 +£23.94 14.71 £ 2.62? 1.00£0.13 221 +£0.18 1.41+£0.17
GG (n=42) 94.90+£21.66  12.93 +2.65° 0.95+0.13 2.18+0.16 1.43+0.26
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AA (n=52) 102.06 +21.42 13.35+2.33 1.05+£0.12 2.15+0.13 1.40 £ 0.09
Male AG (n=98) 103.73 £21.20 14.67 £ 2.87 1.05+0.12 2.14+0.11 1.39+ 0.09
GG (n=39) 107.10 £ 20.52 14.79 £ 3.81 1.07 £0.11 2.13+0.10 1.36+0.10
Yorkshire
AA (n=11) 95.09 + 18.29 13.73 £3.69 094+0.12 222+0.18 1.55+0.15
Female AG (n=25) 101.24 +£22.30 14.88 +3.05 0.96 £0.12 2.21+0.20 1.55+0.19
GG (n=5) 100.20 £ 15.53 12.80+£1.92 094+0.18 2.15+0.18 1.55+0.15

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

Values are Means + SD.

“bMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Table 26. Analysis of the associations between the 447 site genotypes of the MSTN gene and various phenotypic traits across the three pig breeds

in this study

Trait!

Genotype SI Litersize, ADG, kg/day FCR, ke (feedy adjBF, cm
Breed heads kg (gain)
AA (n*=428) 104.48 + 16.05 11.38 +1.87* 1.05£0.09 2.12+0.10 1.38 +£0.09
Male GA (n=242) 106.40 £ 12.73 11.20 +1.89* 1.06 £ 0.07 2.11£0.10 1.38 £0.08
GG (n=46) 107.35 +12.73 10.48 +1.87° 1.07 £0.07 2.10+0.10 1.38 £0.08
buroc AA (n=34) 92.50 + 16.17° 11.74 £1.97 0.92+0.09 229+0.17 1.56 £0.21
Female GA (n=30) 106.40 £15.19*  12.33+£2.19 0.96 £ 0.09 2.16 £0.15° 1.53+0.15
GG (n=10) 106.60 = 11.63* 10.70 + 1.57 0.97 £ 0.08 2.22 +0.09% 1.53+£0.17
AA (n=150) 106.95+20.24  13.46 +2.34° 1.07£0.11 2.12+0.11 1.39+£0.15
Male GA (n=140) 110.43 +19.40 14.16 £ 2.69* 1.09+0.11 2.11+£0.10 1.38+0.11
GG (n=24) 108.75 £ 16.40 14.13 £2.21% 1.06 = 0.09 2.09 £ 0.08 1.43+£0.27
Landrace A4 (n=42) 0490+ 21.66  1293£2.65°  095+013 2184016  143+026
Female GA (n=34) 101.88 +£23.94 14.71 £ 2.62? 1.00£0.13 221 +£0.18 1.41+£0.17
GG (n=9) 109.67 + 15.93 13.67 +£2.92% 1.00 £ 0.08 2.08+0.10 1.43+£0.15
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AA (n=55) 105.29 +20.53 15.20 +3.48? 1.06 £0.10 2.13+0.10 1.38+0.10
Male GA (n=84) 103.92 +21.50 14.42 + 2.86% 1.06+0.12 2.14+0.11 1.39+ 0.09
GG (n=50) 102.60 £ 21.31 13.24 +2.320 1.05+£0.12 2.14+0.13 1.40 £0.09
Yorkshire
AA (n=8) 99.50 £ 19.96 13.63 £2.07 095+0.17 2.14+0.16 1.54+0.22
Female GA (n=23) 101.74 £ 21.42 14.83 £3.14 0.96 £0.12 221+0.21 1.55+0.17
GG (n=10) 94.20 + 19.03 13.70 £ 3.89 094+0.13 2.25+0.18 1.57+0.14

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

Values are Means + SD.

“bMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Table 27. Analysis of the associations between the 879 site genotypes of the MSTN gene and various phenotypic traits across the three pig breeds
in this study

Trait!

Littersize, FCR, kg (feed)/ :
Genotype SI ADG, kg/day ‘ adjBF, cm
heads kg (gain)
Breed

AA (n*=694) 105.58 + 14.39? 11.26 £1.90 1.06 £ 0.08% 2.11+£0.10° 1.38 £0.09
Male AT (n=22) 96.86 +£23.89°  11.45+1.65 1.01 £0.12° 2.18+0.18 1.36 +0.12

TT (n=0) - - - - -

Duroc

AA (n=74) 100.04 + 16.60 11.84 £2.06 0.94 +£0.09 2.23+0.16 1.54+£0.18

Female AT (n=0) - - - - -

TT (n=0) - - - - -
AA (n=313) 108.72 £ 19.59 13.83 £2.51 1.08 £0.11 2.11+£0.10 1.39+0.15

Male AT (n=1) 82.00 13.00 0.95 2.28 1.35
TT (n=0) - - - - -
Landrace

AA (n=85) 99.26 £22.41 13.72 £2.77 0.98+£0.13 2.18+0.17 1.42+0.22

Female AT (n=0) - - - - -

IT (n=0) - - - - -

doi:10.6342/NTU202600672



AA (n=170) 104.37 £ 21.16 14.12 +3.02° 1.06 £0.12 2.14+0.11 1.38 +0.09
Male AT (n=19) 100.37 +£20.56 1621 £2.12°2 1.03+0.09 2.13+0.13 1.41+0.09
TT (n=0) - - - - 3
Yorkshire
AA (n=37) 99.43 +£20.20 14.27 £3.29 0.95+0.13 2.22+0.19 1.56+0.15
Female AT (n=4) 99.75 £ 24.77 14.75+1.50 0.96 £0.15 2.09 £0.13 1.47 £0.32
TT (n=0) - - - - -

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

* n: Sample size.

¢ 9

Values are Means + SD.

“bMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).

indicates that this genotype was not detected.
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Table 28. Association analysis between MSTNgene haplotype and various phenotypic traits among the three pig breeds in this study

FCR, kg (feed)/

ait!
Haplotype >
Breed Sex

SI Littersize ADG, kg/day ke (gain) adjBF, cm
A/KK (n*=407)  104.92 + 15458  1138+1.88  1.05+£0.09®  2.11+0.10° 1.38 £ 0.09
Male A/KS (0=241)  106.35+12.73*  1120+189  1.06+0.07*  2.11£0.10° 1.38 £ 0.08
AJSS (n=46) 107.35+12.73*  1048+1.87  1.07+0.07°  2.10+0.10° 1.38 £ 0.08
ATM (n=21) 95.81+23.95° 1148169  1.01+£0.12°  2.18+0.18 1.36+0.12
Duroc A/KK (n=34) 92.50+ 16.17° 1174+ 1.97 0.92 = 0.09 229+0.17° 156+ 0.21
AJKS (n=30) 106.40 £ 15.19*°  12.33+£2.19  0.96+0.09 2.16+0.15 1.53+0.15
Female s (n=10) 10660+ 11.63* 1070157 097008  222+009°  1.53+0.17
ATM (n=0) - - - - -
A/KK (n=149)  107.11£2020  13.46+235>  1.07+0.11 2.11+0.11 139 £0.15
Male A/KS (n=140)  11043+£19.40  14.16+2.69°  1.09+0.11 2.11+0.10 138+0.11
A/SS (n=24) 108.75 £ 1640  14.13+£221®  1.06+0.09 2.09 +0.08 1.43 £0.27
ATM (n=0) - - - - -
Landrace A/KK (n=42) 9490 +21.66  12.93+£2.65°  0.95+0.13 2.18+0.16 143 +0.26
remage | AKS (0739) 101.88+23.94  14.71+2.62°  1.00%0.13 221+0.18 1.41£0.17
A/SS (n=9) 109.67+15.93  13.67+2.92®  1.00+0.08 2.08+0.10 143+0.15
ATM (n=0) ; ; ; ; ;
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A/KK (n=39) 107.10 £20.52  14.79 + 3.81® 1.07+0.11 2.13+0.10 1.36 £ 0.10

A/KS (n=82) 104.29 £21.41 14.38 + 2.89% 1.06+0.12 2.14+0.11 1.38+0.09

Male A/SS (n=50) 102.60 +21.31 13.24 £2.32° 1.05+0.12 2.14+0.13 1.40 £0.09

Yorkshire ATM (n=16) 100.88 +20.52 16.19 +2.322 1.03 +£0.09 2.12+0.12 1.40 £ 0.09
A/KK (n=5) 100.20 + 15.53 12.80 £1.92 0.94+0.18 2.15+0.18 1.55+0.15

Female A/KS (n=22) 101.64 +21.91 14.86 +3.21 0.96 +0.12 2.22+0.21 1.56+0.17

A/SS (n=10) 94.20 + 19.03 13.70 + 3.89 0.94+0.13 2.25+0.18 1.57+0.14

ATM (n=3) 08.33 +30.14 15.00 £ 1.73 0.96 +0.18 2.13+0.14 1.53+0.36

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

2 Haplotype: classification derived from the combined genotypes of three MSTN loci (435, 447 and 879).The corresponding genotype combinations
are as follows: A/KK = 435(GG), 447(AA), 879AA); A/KS =435(AG), 447(GA), 879(AA); A/SS = 435(AA), 447(GG), 879AA); ATM = 435(4G),
447(AA), 879(AT).

* n: Sample size.

indicates that this genotype was not detected.

abcMeans within the same breed, sex and column with different superscripts are significantly different (p<0.05).
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Figure 21. Two-dimensional principal component analysis (PCA) based on genome-wide SNP markers. PC1 and PC2 explain 14.34% and 6.05%

of the total genomic variance, respectively. Different colors represent different population groups (HD, LD, HL, HY, LL and LY).

116

doi:10.6342/NTU202600672



LD
‘ e HL
e HY
‘ LL
e LY
@
e
- ©
0 y
@
~ &
[ ..
32 o
L o 5]
0
1 o
A o
P R\ 0 06)
(@ Pk ©*
‘G ° & >
L L
Yo
“
9)

Bl 22. A%z B S 2ATFe SNP FR@F2 =423 24 417(3DPCA)

Z% o HP? PCI~PC2 £ PC3 » %|f2f# 14.34% ~ 6.05% & 2.17% chik 7l %
2o o2 kpEd A& 2R % (HD-LD-HL~-HY~LL % LY )~

Figure 22. Three-dimensional principal component analysis (3D PCA) based on genome-
wide SNP markers. PC1, PC2, and PC3 explain 14.34%, 6.05%, and 2.17% of the total

genomic variance, respectively. Different colors represent the population groups (HD, LD,
HL, HY, LL and LY).
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Figure 21. Classification of genome-wide variants by functional consequences, showing the mean counts of each variant category across the

groups HD, HL, HY, LL and LD.
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Figure 24. Genome-wide distribution of differentiated regions between high- and low-index populations in three pig breeds. Chromosomes 1-18

represent porcine autosomes, and X and Y represent the sex chromosomes. Colored segments indicate genomic regions showing significant
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differentiation between populations. This figure integrates differentiation signals across all chromosomes to illustrate their genome-wide

distribution (HD vs. LD: blue; HL vs. LL: red; HY vs. LY: green).
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Table 29. Summary of candidate genes significantly associated with traits in three pig breeds by sex in this study
Breed Duroc Landrace Yorkshire
Trait! Gene? Male Female Male Female Male Female
H-FABP-Hinfl, -
Mspl, H-FABP
SI Index, MSTN- %ggxﬁij-i(jél Z’ PRLR - - ESR, IGF2-In7
879, MSTN PIOtyP
haplotype
Zii;ziF gf; P ESR, IGF2-In7
) ) ’ MSTN-435,-447, PRLR, MSTN-435, H-FABP-Hinfl,
Littersize, heads MSTN-435, -447 - Index, IGF2-In7, MSTN haplotype 447, - 879, MSTN  H-FABP Index
MSTN-447, haplotvoe
MSTN haplotype pPlotyp
H-FABP-Hinfl, -

Mspl, MSTN-

ADG, kg/day 879, MSTN - PRLR PRLR - -

haplotype
H-FABP-Hinfl, -
FCR, kg (feed)/ kg Mspl, MSTN- MSTN-435, -447,
(gain) 879, MSTN MSTN haplotype [GF2-In7 i ESR ESR
haplotype
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adjBF, cm - - - - - -

I'SI: selection index; ADG: average daily gain; FCR: feed conversion ratio; adjBF: adjusted backfat thickness.

2 Genes listed show significant associations with the corresponding traits in pigs of the indicated sex (p<0.05).
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al. (1997) fgr=2¢ FF o 2 & ? - Stinckensetal. (2008) 7454 MSTN
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