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SUMMARY
(FE 2T

I. Title: Development of solutions (technology) to pork origin traceability
II. Content of Specific research

Objective 1: Identify genetic markers associated with economic traits suitable for

use in commercial pigs

The goal of this research is to provide the genetic information necessary to
maintain superior production levels. The approach use genetic markers and
genomic technologies to understand how the genome regulates animal
performance and knowledge about the genes located in the region from the

swine genome sequence.

Objective 2: Develop reproductive technologies for manipulating pig embryos for
the purpose of increasing genetically superior breeding stock.

Reproductive technologies have involved such areas as pigs produced/sow,
more consistent pig flow to market, New reproductive technologies are
required in use for conservation and supply of safe (disease-free) and

affordable pig breeding stock transportation around the world

Objective 3: Evaluation of genetic markers involved in pig responses to PRRSV

infection.

This research focus on the identification of genetic markers in host genes that
control resistance/susceptibility to PRRSV infection and application to pig

breeding stock for improved health, survivability and growth.

Objective 4: Develop a database and selection model capable of storing field
data and facilitating the analysis of genetic evaluation in pig breeding stock.

This project is to develop a comprehensive database for the storage of
pedigree and management information in the repository. The database is
utilized to analyze information for molecular breeding values across pig

management system and environmental conditions.
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A4d F= AGAAZY, PRRSV AF+3 3}

1. PRRS Hlo]g 29 &7/

O PRRS Hlolgi~E= w9 Equine arteritis virus (EAV)9}F < &HF9 Simian
hemorrhagic fever virus (SHFV) &3 %< Arteriviridae familyel] <3}
=i Eth PRRS ®lol#f &= thef 15 kb
o] positive, single-strand RNA #AAE 7}4 envelope Hlolg] A2 FHH o7
30% o|A Ao]E Holi= North American PRRS #Hlo]#l2 (Ewu|F type IDe}
European PRRS H}ol#] 2~ (FHF, type DE TFEEH F typed FdUdH o7 w3l

- thE Ao® el Tt

Coronaviridae®?} #©] Nidovirales order

2. PRRS vlo]g{x9] G4

O PRRS Hpo]lH 2= HA 107019 open reading frame (ORF)E 7FA 1l = A
4 Qlth. ORF 1a%} 1bte wHiolH =9 HAd FQ3% 93-S 3l Ho=
nsp (H]-FZ%¥ A nonstructural protein) la ¢ 18 % 2-12 52 13709 H]+
A8 AAEH ORF 2-7% F2dwAa S Akt o] & Fxuwa 82zt
ORF 2a, 3¢ 4= Zt7} GP2a, GP3 ¢ GP4 #< minor envelope T &S Ay

S A A= S dvlo]l#] 2~ envelope ol A heterotrimer (GP2a/GP3/GP4) %

o]F 1 v}, Y™ A minor envelope Tl AL GP2b == E @22 ORF2al

EstE ORF2bel 93] A4F=™ ion channel® 7]5& 7FA3 e FHo=z d#A

. ORF 5 ¢} 6= 717} major envelope (GP5) ¥+l A3} membrane (M) o2&

o] F wWl AL heterodimer (GP5/M) 1% = envelope ol EA3t). &

GPoa® WWH 6 kDaol 22 @ do] ORF5ollA == oz deja vk

ol

ol
il
s

o o2 Yo MmO
e S

£ envelope 99 heterotrimer ¢ heterodimer TZES Hlolg] 29} AE 7+e] A

o ofF Ta3% JT& st Ao I o niolyx FIEA A bt
olg 2 Helo WHEA #Ho] e FHoE LA Urh A H o Z ORF7 H}o]
2] 2~ 9] nucleocapsid (N) @l a8 A4kslkt}, wlole) 2~ 7HY X 7|0 N Wl 2o s}
o £ T FAVE AAHAT o] 5 7] FAELS violel 2o F3 Zgo] gl
= 3

; 1a ‘
5!

(29 2-4-1) PRRS wlo]lg & 3zt 4
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3. PRRS wolgi29] th¥at 4413

O PRRS #Hpole] 2= wlmo A 1987d ] AFo= HEAL, 1 5 2 d FH<l 1991
el vjdgt=dA g3 tfE typee] PRRS uio]l# 27} AT o] o #]
ol A AR typed 7S (North American B+ type IDZ fHolA ZAH
typeS 45 (European T+ type DE 2HF7F E2th o] & PRRS Hlolg| A&

2 fFHRaHoz g thdsfA North American type¥} European type® Hlo]#i

= o2 30% o]/l AlolE Hol= AL FEolal, &2 typeel PRRS vh

ol 25k UWkH o= 5-20%9 FHA Ao]E BT o] 9 o] FHH R T

E 7 Holgl =g Frele maAl waplolrl AYEA FormR o Ao PRRS

g0 el HATsH g E & FHd3 e PRRS wholgf 2o ofs] Aztd

O webr A AdExn e 53t YAE (Ingelvac® PRRS MLV$} Ingelvac”
PRRS ATP)S §Adx o= tJ2 PRRS vlolg]~2E59 79S8 gx oz vo]d &
7F gl AoR dEA Ak HZe 2 A4S v PRRS violgl A5 11
aztHE A gt reverse geneticsS 0]3?15} A4S E3le] ORF 2-69] +xuwz

rd P‘é o] th¥Fg PRRS wHiolH 25 119 wxtF3hakA Ao Tas 9= st

a

3] ORF3, ORF5, ¥ ORF67} wAtHAWES FEsh=t 588tk
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O PRRS Hfo]g| 2o tjgt ool = F3aA 9} interferon-gammas 4|8l T cell
o] o] ¥ Fagh ow dHA vt AR, tpgFE FHdF e PRRS ol

=
HrEe BEo gy A dd 5F9 We9wgs doxth = B PRRS

7+ Foll %= inflammatory cytokines®} type I interferons A 4F&}=]
a1 o] FTo|x =& F33A 7l interferon-gammasS EH|EFE T cellE2 A Alksh
AE ¢ WY, ol" PRRS wlelglxEY £ FEo eI Azbet

et g golwel e dovrw Aok

Ll

interferon-gamma

o] dde] AFEo 93] PRRS wbol#] 29 nsplBZ} inflammatory cytokines
¥} type I interferon®] 4] ¢t #A7F o] B HAIRE o] ¢ gk npole 2~ ko] A
ol AT F Uve At FAAY AX= oA L AA FUrh EZE PRRS
ol H 252 fH P wet thdet 5898 Hol= 3o Byt HgANE o]y
g ok S99 71d 3 e obA B AIA] &t

R84

N

] WMAS ALES T AuEo & g FAE ofrdr|E gt wEkA A
Aol =2 WS AAsY] ftA T oFEst WAle] i uloly a2 WHolE
ol = Wl gk A7 AlEsieh. T thE PRRS vloleZ~of digh o HH o
2, Al ofE WaEo] B PRRS Hlolelase] 3t g3 oz wolsl
A & sh7] wiZol] wvhole o 7dE HA Y AHE 22 FF HA A HE 5
Hiol ] 2o w=FA]7]= serum therapy®= Bol o]&¥ i Qlvh. shAIRE o] WHE
o] ofeF wpolyAE YR Lo 12 99 o ¢

= [}
<otl= W PRRS Hielejs 5o Wos Ao

AN 25T v AdE A= X8th PRRS ¢
<

8 % ole 2 frlAt
£ o] §% DNA WAl L rhg2 52 ol §3 HPolA molgfs o] WYL #
ot U dFdgon AAR AAA FEsaldE AUHoRE oele
FEoltt
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A2 A 4AA AAYE A 27)
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1 A G444 129 W = a4 QT

—
oft
18
i3
i
Me,
=)
Al
]i){l
A
olN

O #H;HA 7ol WA (intramuscular fat: IMF) $F&e w17]9] dbo] H=g& *
A3 Fujo] Fdes 7] wEd nEE E5S Ay s lEE ook 3 uj
5

$ Fad 34 gAF9 shtolnt,

O & <749 AdyddrAxz A=A 2aMFe] FHEF wujgetols 4
7

A% QTL (Quantitative Traits Locus) g o] X
g, 53] SlAW 2 Fujo #3 ExstAuil 20 #AdE QTL 999

hva
=
A AR FEALETE 28T 5 A A7

Kim et al (2011) Astan-Aust. J Antm. Sc1, 24(9):1184-1191
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X th

1 O

e

O #H A AAA A WA ek JEFS v A= vAE HEs7] 9814 Illumina

Porcine 60K BeadChip (Illumina, San Deigo, CA, USA)S o]&3to] GWAS
(Genome Wide Association Study) 975 &3l Ao Ul 7174 JTF&

A= s A ST

O GWAS #49 o]&% A=5E& st A] (Korean Native pig: KNP) ¢} &
A (Yorkshire: YS) £¢ #&n] (Full-sib) S E3to] AAE F2 ok 249
o] &3ttt (19 3-1-2).

=
=
=

=
=

Population No.ofsire  No. pigs Sex value Traits Mean ¥ Variance  LOT**  Minimum Maximem UOT***
KYF: 13 231 Male:1(118)  Carcass Weight (ko) 714 76 576 520 530 910 920
Female:2 (113) Backfat thickness, (mm) 23 6.6 436 3.0 7.0 370 430
Intramuscular fat, (%) 15 12 15 -1.1 0.5 6.0 6.1
* Standard Deviation

*#Lower Outlier Threshold
##¥Upper Outlier Threshold

12.00¢
9 Mean

Min Q1 Q3 Max Remove
10.000 sample
n

8009 1
Remove d"
sample .“te“
4.000 g‘de
ojoc
2,000 %
e o
0000 = fﬁ\_
O o 00 SR AN 00 o S0 M 0 M 00 M 00 M 00 M 0 M D S0 M 00 O M 0 M 0 MO0 M SO O M D M 00T
D P~ P 00 GO0l © O v v ™ N M N ST ST W LWL AW WD M P 00 00T OO O e e TN M SiRT LN W WD WD P P~ 00
N N e LSS aesgagaggst e B R o et e
OO0 0000000000000 0000000000 o0 DD ODODODODOODODOOD OO

O Porcine 60K BeadChip (Illumina, USA) ° ¢|3t FHdA3dE FAL 15 %
DNA(750 ng/ul) ¢+ Porcine 60K BeadChip analysis Kits (Illumina, USA)
&3t FAAE S FA s

[e)

¥l SNP AH+= Bead Studio version 3.1.(Illumina, USA) & &3l

o)
A

markerd

o o
g 9

SNP

&3t

PHEGAAE S BF3 & Golden Helix 7.0 SVS software ©] &

minor allele frequency (MAF) 0.05 ©]3}, genotyping error’} 0.1 ©|% 18|31
hardy-weinberg equilibrium (HWE p-value) ©] 0.0001 ©]3}2] SNP markerE A

71 8te] Microsoft Excel (Microsoft, USA) & o]&3le] 82 st}
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S L

(1) A=Ak 23M HAFAA 120 QTLS] A=<

O HA &= AT SHAY g 71 F9%20 a5 Hols Jd9 AMA 12
Ho =z Yelyth (27 3-1-3).

Intramuscular fat AIMF), %
L ’ Significant thresholds

Falfse Discovery Rate (FDR) P-value<0.00001

-logyo P-value

1 2 3 4 5 [ 7 8 g 10 n
Position

(29 3-1-3) A A 23M wg=gdae] Sl Aol ddd GWAS 4

| 7
o] 7} &¥= el BHE de AL BF ¢ JdAd (2¥ 3-1-3).
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Intramuscular fat (IMF), SSC12

log(P Value)

bp 40000000 50000000 60000000 F0000000

(29 3-1-4) A=A 234 nF=Egde] A4 1294 26~28Mbp < & ol
S A kol B E SNP whA.

O gk AMA] 1299 26728Mbp Alolol Exsk= 10709 ©dA7|¥ o] (SNP) &%
7V &7 =2 v MIGA0017062% 27,393,623 bp o EAlsks S a7
oz #EHAT (& 3-1-1). E3 o] 92 4 5 (201D ¢ =" QTL Y9

of EAet vhAR Ly,

(3 3-1-1) GWAS 245 Sl Aol 718 F214<Ql dAxto] 3= SNP v}~

Trait/SNP Marker SSC MAF ™ SNP effect ® FDR (P -value) ©
Intramuscular fat £ N
ASGAQD53996 12 15522312 [T/G] 13 ot 0.127 0.646 0.000001
ALGAOOG6T2D 2 24648681 [AG] ! 7.92 “ 0,093 1.018 0000002
ALGAQ066945 2 26354444 [AG] 7 8.21 0.114 -0.360 0.000006
M1GADO16958 12 26581252 [r/cj I 912 1\ 0311 -0.084 0.000001
ATLGAODS6986 12 26867891 [AG] : 17.80 "‘I 0.259 -0.156 0.000000
ASGAOOS5110 12 26916152 [AG] 1 o961 1 0.286 0.551 0.000000
ALGAOO6TOSS = 2730577 [T/ Cl ] 1240 0.258 -1.571 0.000000
M1GADO1T7062 12 27393623 [T/C] ] 34.74 1 0.177 1.232 0.000000
DIASOOOO0O860 2 27535131 [T C] 1 25.06 I 0.244 1.329 0_.000000
ASGAOOS522S 12 27555707 [T/C] : 2223 : 0.2838 1.002 0.000000
ATLGAOO6T099 12 27582482 [T/C]) I 23.51 1 0244 0954 0.000000
MARCO004712 12 27642227 [AG] 1 2330 0.227 0.861 0.000000
DIASOQOO3803 12 27692301 [AG] i 1549 ] 0.301 -D.023 0.000000
ASGAOOS55250 12 27917988 [AG] i 26.13 I 0.239 1.128 0.000000
MARCO0O94338 12 28196686 [AaG] 1 B8.75 : 0.277 0.649 0.000002
MARCO022924 12 28281078 [AG]) . 8.15 I 0.198 -1.430 0.000006
ALGAOO6T7189 12 28425124 [T C] l. 10.75 1 0.216 -0.220 0.000000
ASGAO055345 12 28462945 [T/G] \ 1266 1 0.205 -0.295 0.000000
ASGAOQD94812 12 58702424 [T/C] v ssgs ! 0.107 -0.932 0_.000000
MARCOO17000 12 60018478 [T C] 1 12.07 " 0.106 -0 160 0.000000
MARCO009546 12 65387966 [T/C] \‘1-1..9-13 0.368 0878 0.000000
a Minor Allele Frequency .~ ’

b Allelic substitution effect
¢ False discovery rate
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() AARAA 128 QTL wh7ie] 48w 2%
(7h) BA A

O AHAS 22 FFe P Wl ANE F2 PG 35057
@ AdAAS} A=dols FFe) PG AT F2 A 4677
@ F9AY WA BN FH AP 3985
@ =Eg FERFIA ANE WKE 2027
® weldeta(E71F RrAd Tl B d WA 195
® elustm(Er13 mrd T BEd dsdol A 60
@ eUsha(E7]F aFATR) HAH 22N Y BEE o] St}

F2 offspring from KNP cross YS
F2 offspring from KNP cross LR

Dasan Berkshire population

Dodram pig population
KU_Berkshire population
KU Landrace population

KU_Yorkshire population

Intramuscular fat, (%) 245 2.7 1.6 0.5

Intramuscular fat, (%a) 467 2.1 2.0 0.1 23.6 97.0
Intramuscular fat, (%) 308 2.8 1.2 0.7 10.2 44.1
Intramuscular fat, (%a) 202 23 0.8 09 47 34.5
Intramuscular fat, (%) 195 29 1.5 0.6 10.2 50.1
Intramuscular fat, (%a) 60 2.8 1.8 0.9 8.7 62.9
Intramuscular fat, (%) 28 24 09 0.6 49 39.7

a Standard deviation

b Coefficient of variation (%o)

O frx
il

Al

O A

AR w4

=
i %

o A 12W1] 2] 26728Mbp Abolell EAJslE 10719 waelv)
] S|

= =
5L B EE L YYE FFIAY AFS 9dlol A #0949 2L

dAjskth (2" 3-1-5).

ARA: AAEA =6 tat 1079 s Hole] 9=
#3l SAS 9.1 Package/PCE ©o]&3slo] «
o a7t wole FAS W A

A4 o
Jge 2ASE BARNA ol ¥ RYEL e 2k oA Yy EA
Q4 wEA, AR Wi, 5p PEe) &3, Gf HA48 &3, Di FF, Li A
of e TWF, bp AF N AAAT, ejums U LAE ebAT

Yiwimn = 1 + Si + Gj + Di + by + €jjuim

TE F 10709 Sd|rIvelE T MIGA0017062  (27,393,623bp)  ® o] ¢f

DIAS0000860 (27,535,131bp) ¥ol= 7709 #lA] FFH/E T 579 A FF:H

il

A WA el fo M9l &3S b

o

F K ES Gl FolH TIt BAEAch A

A =
2 609k 924 A 28FE 1 T4k UE Aol 1 &3

ERS
A=dol~ H

(e m
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& FAskA &kt (ALGA0067055: 27,305,775bp, M1GA0017062: 27,393,623bp,
DIAS0000860:  27,535,131bp,  ASGAO0055225:  27,5655,707bp,  ALGAO0067099:
27,582,482bp, ASGA0055250: 27,917,988bp).

O = 6719 Td7|We] viASE WA FFHdAIME oAl ans #d &
ToAuReH, a1 T e GdArIHe] mAE (ALGA0067055, M1GA0017062,
DIAS0000860, ASGA0055225) ==& Ad= HdolA 2 335 aF & 5 U
o (2" 3-1-5).

@
G‘J"l_mllkEl' Chr Pos.  SNP code Flanking sequence

ALGAMETISS 12
MiGAwimez 12
DIASIOEX 12
ASGAMESDS 12

[TC] GGGCTGCATTTAGTGGGAATCCTCATAAACCACCECCTTATCECCAGACCAACCTAOCC[A GJGCTAGLCATECCATACTACCAA TCACCACA CAAGCAGAGATCTTGTCCCTCTAAGAACEE
ITC] GGGETCCCTCRCTCAGTRRAACACACEEATATTCACTACEAAGCOCRTTAACAGCAAACI T TGCCACTC CCTGOEAGACGTCAGCCACTTTCCAACCACCTCCCTCCAGLCTTCCCCCTTG
[T'C] TTTCTCCTCCAGCICCTTCCGGCEAGCCTCGGATCTGECCAGTTCTTOCTIGETTCTCIC]AG]A4GTCCTCCTICATECTCELCCATCTCTTTCTCCGOCTCOGLACTCTIGAGCAGERELTTA

[TC] GCTTACCTEAGCCOGAGCTCOCACETEOCTOGAACAANGCACCTATTGCCGCACCRTECG[A Gl TAATTTICCTCLTTTAGTCTTTTC TCACTTAGA TTTICTTAAGCAACCATOTAGATGE
ALGANGTSS 12 [TC] GAAGATAGAATAAAAAAGCTOCGTEEAGAAGCTOLACAAAACEACCECCTTOEGAA COCC]A CICTCRETTCATC AGACAGCTCATCC TR ACATIGATCTCAGCAGGATRETCLEECTCRAACT
ASGANEIE 1 TSUTEE [AC]  AACGAAGAGGAGCAAGAGCCTCATAGCTCAAGGAMAGACTCACTACACTTTCAGAAGCTC[A CJGRAGOCTERATC TCACCEAAGTGCATATOCTECETCTCEAGTCETCTCCAGGRECGEAA
MARCORSE 11 DJRIGEAM  [AG] AAGACAGAGGACAGAACAGGAACAAGCTCACTCAGTAACTCATCACAGATCACTICTITC]AGTCTICCTITTICACTTAGCTCTTTTCCCTGICTCTCTGECATIGACACAACTCAGAAGTE
ALGANGTIS 12 RSIM ITC] GCTCGGCTAAGOGGTTCTICTGCTCCATETRATCECAACTGGCTCATTTREATRTATTCA[T ClCCTRSAGCTCAGCTRRECC CAGAACRECCAACTTCACTCCCATGCCTGRETCCTCAGCTE
MIGAWITISE 1D JESI [TC] TCCTCAGERGACAGCAAACCTTTAAAGGCTTCTCCARCCAMCRACCTCAGCCEOTTCOCA T CATGRETCTCACAGETCOACGOEAAGTAGRACCCGACEEC AGCATCAAAGAGACCOCCTAY
ASGAMBEE 11 GLBLID [AG] ACTTTGCTTAGRACTTCTAAGATTCCCTACCCAATAAATCOTOTATEICTCTORAAAAACIY GIACALACALACAAACEEAAG

ASGADIDGIZ 1 GLBOBM  [TC]  CTTCAGAACGATATTTCCAAGTCCCAAATACIAGICAMATCTTTICCTAAGTTCCAGAACACAATAGCTETCTETTTCALA CATCOTACTCAANGT

MARCOOSS46 12 G876 ITC] CTTGICTCCAMGTGAATCACAGCTTTACAGCAATTTCATAATCAAAGAAATGOGGETTCTT CIGCCAGGCTGCTTACTTACTCCATAGTTTCAA GETGAGECT

@
Validation population (-logl0 P-value)
e T KYF, KLF, Dasan Berkshire Dodrampigs ~ DHU# R Berkshire H %3 Landrace 1 H%il Yorkshire
= (n=350) (8=467) (n=398) (0=201) (1=195) (n=60) (n=28)
HiGAMMS 12 [TG]  Iramuscular fat (%) [3.75°
ALGAMGT03 12 [TC]  Intramuscular fat, (%) |3.52° BT Lo0* 1.78
MIGAGITO62 12 [TC]  Intrammscular fat, (%) |16.78*** 113§+ - L.12* 161
DIASO000S60 12 [TC]  Intramuscular fat, (%) |7.65**** 167+ .99+ 1.95 150
ASGAQSS2E 12 27555, [TC]  Intramuscular fat, (%) |7.08%* JL3+== e 2.00*
ALGAOTO99 12 27382482  ([TC]  Eowramuscular far, (%) [9.30** 15 190
ASGADDSS2S0 12 27817988 [AG]  Intamuscular fat (%) [9.3]%* 1643+ L1
MARCO0%4338 11 28196886  [AC]  Intremuscular fat (%) [4.4° 1202+
ALGAOOGTISY 12 2842514  [TC]  Inwramuscular fat (%) [9.13%%%* LK
MIGAOOITISS 12 28588302  [T'C]  Intramuscular fat (%) Y
Significant level >0.05
5001
20,001
***0,0001
FHs0.00001
/a; not analysis

(9 3-1-5) @ A 129 o] SuAg el 74 o129l 10 7H €] SNP A @)
A 7Rk A 2] 10702 SNP vk 3
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e
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S

O Hx EZWE AN =A 3

Shg

(3£ 3-1-3) == SNP Chip #4415 Fall «FHA sasHdolr e &=

Total

Fixed Rare Intermediate Common

Breed/Population ~ No. of pig SNPs ©) (50 - < 005) (2005 - <0.10) (=0.10 - <0.50) MAF" £ S.D
Yorkshire 18 43798 7,124 (16%) 2,287 (5%) 3,847 (9%) 30,540 (70%) 0221  0.163
Duroc 30 43798 5,668 (13%) 3,325 (8%) 4,621 (11%) 30,184 (69%)  0.215 % 0.160
Landrace 8 43798 6,542 (15%) 0 (0%) 2,953 (7%) 34303 (78%) 0231 % 0.156
Berkshire 30 43,798 8,226 (19%) 3,759 (9%) 4,172 (9%) 27,641 (63%) 0.190 + 0.160
Overall 86 43,798 6,890 (16%) 3,081 (7%) 3,898 (9%) 30,667 (70%) 0.214 £ 0.160
Korean Native pig 20 43,798 9,582 (22%) 1,994 (5%) 4,993 (11%) 27229 (62%)  0.188 % 0.162

O % 3-1-3°A HolA= AAH FF3bol FAFY RNEAol7E w0l YErsE e

W, #F@38N SFS MHE F de FAAES T=EE] H&A stu ek A 3

gol Woluh: FUAES FFUR F7H4Q BAL Sasn (29 3-1-6)

10,000

8,000

6,000 |

Number of SNPs

4,000 |

2,000

(2" 3-1-6). =FTHHA SFFTH DN LA =

Korean Native pig

m 0= - <005
= HWE (=0.0001)

Yorkshire Duroc Landrace Berkshire
Breed/population
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O 4 FEuz ANAHe] EAtE SNPEe
5173 2ol UEhten, o] /o R REEEE A% 246 BRF Fa4%
Hure] F7bH o2 Bgo] et

4000
=1) Korean Native pig
3500 - = 2) Yorkshire
= 3) Duroc
3000 - = 4) Landrace
= 5) Berkshire
E 2500 -
175!
= 2000
=)
Z
1500
1
1000 |
I 1 >
il
[' I.. T
17 18
Chromosome
(17 3-1-7) =4 5EEPaA 5ol mE SNP rhASY G FdNE
O #AAFS] W Puu KA RS ARSI W) FHEEY Fuol A 7Y
T4 @Al B2 Aew yeued, o= thitgse] Hdu Adduajel] 7]
A Aoz shets| ek (F 3-1-4)
(F 3-1-4) FTHA 5ZFFHE] 7ol gs, a0l e, CuAls 2
sprishelvl L By B4 A)
Breed/Population No. of pig Ho Hg Fis HWE (P-value <0.001)
Yorkshire 18 0.360 0.381 0.055 >0.465
Duroc 30 0.357 0.366 0.024 >0.470
Landrace 8 0.313 0.382 0.183 >0.429
Berkshire 30 0.355 0.352 -0.008 >0.491
Korean Native pig 20 0.351 0.350 -0.002 >0.490
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3. A FAA AAEH S T BAZE vpA 2=

O HITdZo = 4 A= (O AdAHA x 803M W, @ Ag=H=] x d=
ol AFE @ F2, @ ¥=A))A Ilumina 60K SNP chip2 o] &3 dA&H
AAEA o] o] Fo] Flom, ofefe] AAl FAH {FoA<l wpAE Atz a3l
=3

O #4o] Abg® 19 vl A PulA THAH P49 wA 2 §492 @ A
= S|
A

9]
A+E s (& 3-1-5).

(% 3-1-5) HA 48] =4 2 S$23AE F4d AHr

Korean Native pig x Yorkshire F2 population

Meat quality traits Abbreviation N Average Std. Dev.” Min Max CV*
Carcass weight, (kg) CWT 346 71.0 10.8 25.0 102.0 15.3
Backfat Thickness, (mm) BFT 346 21.5 6.9 6.0 37.0 323
Intramuscular fat, (%)" IMF 346 2.5 1.5 0.5 10.4 58.5
Redness. (CIE a)’ CIE-a 346 5.7 2.0 1.4 12.1 35.5
Yellowness, (CIE b)* CIE-b 346 7.4 1.8 3.3 14.7 24.4
Korean Native pig x Landrace F2 population

Carcass weight, (kg) CWT 476 71.7 12.3 30.7 115 17.2
Backfat Thickness, (mm) BFT 476 25.7 8.3 6.0 53.0 32.2
Intramuscular fat, (%) IMF 476 2.1 2.0 0.1 23.6 96.2
Redness. (CIE a)* CIE-a 476 9.7 2.5 4.5 18.3 26
Yellowness, (CIE b)* CIE-b 476 5.1 22 0.7 14.3 42.8

Berkshire pig population

Carcass weight, (kg) CWT 487 86.4 5.9 71.0 105 6.9
Backfat Thickness, (mm) BFT 487 253 5.1 12.0 46 20.3
Intramuscular fat, (%)* IMF 487 2.7 1.2 0.7 10.2 43.6
Redness. (CIE a)' CIE-a 487 6.1 1.1 34 9.6 17.9
Yellowness, (CIE b)* CIE-b 487 2.6 1.0 0.3 6.1 38.2

Duroc pig population

Carcass weight, (kg) CWT 390 87.5 11.3 571 125.0 12.9
Backfat Thickness, (mm) BFT 341 20.6 5.4 6.0 35.0 26.2
Intramuscular fat, (%)" IMF 336 33 1.5 0.9 11.3 45.5
Redness. (CIE a)* CIE-a 266 8.5 32 23 16.0 37.6
Yellowness, (CIE b)* CIE-b 266 7.6 6.3 0.6 95.6 82.9

* Three pork quality traits was measured in M. Longissimus
® Standard deviation

¢ Coefficient of variation
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Step and processes for GWAS analysis

60K SMFP genotypes Dependent variable phenotype data (Sire, + Independent variable
raw data * Sex, Slaughter stage, and age ) phenotype data
| | |
-~
[ Crerall combined raw data I
1. Basics QC and QA
1. Filtering samples (Drop of if call rate < 0.95).
2. Genotype Sex check and filtering. i
3. Outliers in autosomal Heterozygosity. A o
s and B F
‘I' et
I Markers and samples QC and QA -SNPs pruning I
! I v
2. Sample QC and QA - Filtering of 3. Sample QC and QA - Population
cryptic relatedness analysis (Identical By stratification analysis (Principal Component
Descent (IBD) model method. Amnalysis (PCA) model method.
TS
pern?®
SNP QC and QA
1. Drop of if Call rate < 0,90
2. Drop of if Minor Allele Frequency < 0.05
yaa®
i
e
lr t.'nﬂ'"'q*‘
Recoding genotypes numerically based on genetic model:
Af =0, AB = 1 and BB = 2, (Additive model: 2 —= 1 - 0)
LS
1 s
Mumeric Regression Analysis
Full model vs. Reduced model
Full model:

~ B+ B*(Sire) + B*(5ex) + F(Slaughter stage) + F/(Slaughter age) + F#({Dependent variable phenotype ) + &;

Reduced model:

~ fo + Bf(Sire) + f2(5ex) + F(Slaughter stage) + A/#(Slaughter age) + &
And the hypotheses are:

HX: & = 0 and Ha: #; 2 0

(¥ 3-1-9) AZFEAS 93 Z2A=
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=
=

(3 3-1-6) A=At a3y wgegdee] =4 2 AP g GWAS 4 A

A

.. Additive allele
Significant SNP

cut off Marker name SSC Position "ss" number "rs" number Minor MAF log substitution effect
(-logP-value) code allele P-value Effect SE
CWT, (kg)
> 35 H3GA0001369 1 34,224,154 ss131163216 rs81353353 [T/C] G 0.28 3.7 -3.6 1.0
ASGA0101182 1 40,319,296 ss131067793 rs81322226 [T/C] G 0.41 5.1 -4.2 0.9
ALGA0014960 2 112,610,287 ss131197682 rs81362535 [T/C] G 0.46 3.7 3.2 0.8
ISU10000831 4 20,946,901 $s86352133 rs80936084 [A/G] A 0.27 4.0 -3.7 0.9
ALGA0031790 5 40,752,588 ss131285494 rs80964107 [A/G] G 0.28 4.0 3.7 0.9
H3GA0016263 5 41,156,049 ss131285513 rs81383905 [T/C] A 0.27 4.4 4.0 1.0
ALGA0031841 5 45,725,788 ss131285806 rs81383984 [T/G] A 0.33 3.5 3.4 0.9
MARCO0008678 7 115,280,699 ss107837366 rs81248338 [T/C] A 0.16 3.8 4.4 1.1
ALGA0101388 10 56,852,977 ss131568129 rs81477701 [A/G] A 0.18 39 -4.1 1.1
H3GA0056616 11 4,057,088 ss131030180 rs81304673 [A/G] A 0.27 3.5 3.6 1.0
ASGA0057018 13 31,040,063 ss131487076 rs81444447 [A/G] G 0.29 39 3.5 0.9
MARC0066018 13 65,793,823 ss107845076 rs81253259 [T/C] A 0.09 4.1 5.9 1.5
ASGA0099603 13 72,692,075 ss131063315 rs81320133 [A/G] A 0.08 3.8 6.0 1.6
ALGAO0119502 13 85,088,440 ss131077811 rs81326684 [A/G] A 0.34 3.7 34 0.9
ASGA0058293 13 85,461,105 ss131491920 rs80828892 [A/G] A 0.11 44 5.9 1.4
BFT, (mm)
> 35 ASGA0004028 1 102,221,981 ss131178948 rs80924413 [A/G] A 0.24 3.5 -2.4 0.6
MARC0093314 1 240,647,680 ss107877619 rs81273046 [A/C] C 0.11 4.5 3.6 0.9
ASGA0006487 1 255,190,904 ss131147814 rs80929478 [T/C] A 0.29 4.1 2.2 0.6
DIAS0003022 3 16,913,715 $s478937633 - [T/C] G 0.06 4.0 4.4 1.1
MARCO0112788 3 18,496,008 ss107907974 rs81291435 [T/C] A 0.39 3.7 2.1 0.6
MARC0036081 3 25,709,611 $s107809057 rs81230076 [T/C] G 0.34 3.5 2.2 0.6
ALGA0108384 3 106,284,354 ss131100085 rs81336278 [A/C] A 0.36 43 2.2 0.5
ALGA0021273 3 124,975,663 ss131230556 rs81377047 [A/G] A 0.41 4.2 23 0.6
H3GA0011017 3 134,666,102 ss131233554 rs81378392 [A/G] A 0.36 3.6 2.1 0.6
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ASGA0031237 7 11,699,473 ss131324677 rs80978779 [T/C] A 0.21 3.7 2.7 0.7
ALGA0049576 8 132,335,580 ss131378246 rs81404305 [T/C] G 0.46 4.0 2.3 0.6
ALGA0062355 11 55,844,999 ss131444637 rs80887541 [A/G] A 0.20 3.6 2.4 0.6
ALGA0062788 11 63,943,112 ss131446643 rs80867887 [T/C] G 0.07 4.1 4.3 1.1
MARCO0053584 18 22,256,396 ss107829977 rs81243688 [A/G] A 0.50 3.6 2.0 0.5
H3GA0050740 18 38,113,548 ss131556069 rs81468857 [T/C] A 0.24 35 2.4 0.7
IMF, (%)

> 9.0 ALGA0002193 1 31,601,912 ss131162068 rs80858519 [A/G] A 0.09 10.9 1.3 0.2
ASGA0098614 1 32,005,422 ss131564355 rs81474234 [T/C] A 0.09 10.4 1.3 0.2
DRGAO0000505 1 35,268,275 $s120022487 rs80878762 [A/G] A 0.15 10.1 0.9 0.1
ALGA0008769 1 251,359,762 ss131147015 rs81351399 [T/C] G 0.32 10.8 0.7 0.1
INRAO0006758 1 252,272,976 ss478940329 - [T/C] G 0.11 10.6 1.1 0.2
DRGA0002233 1 252,802,485 $s120021934 rs81296779 [T/C] G 0.10 11.8 1.2 0.2
ALGAO0117622 12 45,706,569 ss131125950 rs81347428 [A/G] A 0.10 9.1 1.2 0.2
H3GA0034599 12 51,023,547 ss131465669 rs81436128 [A/G] G 0.19 11.6 0.9 0.1
ALGA0066945 12 55,043,036 ss131467162 rs81436793 [A/G] A 0.09 11.0 1.4 0.2
MARC0093869 12 57,444,589 ss107879448 rs81274130 [A/G] A 0.27 24.8 1.2 0.1
ALGAO0114393 12 58,787,500 ss131116619 rs81343356 [T/C] G 0.33 18.2 1.0 0.1
H3GA0022758 12 59,744,174 ss131322922 rs80920694 [T/C] G 0.43 11.7 0.8 0.1
ASGA0084548 12 61,534,391 ss131117922 rs81343948 [T/G] C 0.15 9.2 1.0 0.2
ALGA0067317 12 63,723,468 ss131470957 rs81438521 [A/G] A 0.13 154 1.5 0.2
MARCO0114025 12 63,759,674 ss107797819 rs81222510 [T/C] A 0.16 14.9 1.3 0.1

CIE-a

> 10.0 ASGA0105266 12 45,716,769 ss131568331 rs81477883 [T/C] A 0.09 114 2.0 0.3
H3GA0034599 12 51,023,547 ss131465669 rs81436128 [A/G] G 0.19 14.5 1.5 0.2
ALGA0066854 12 51,804,175 ss131466303 rs81436411 [T/C] G 0.23 10.5 1.2 0.2
ALGA0066945 12 55,043,036 ss131467162 rs81436793 [A/G] A 0.09 15.6 2.3 0.3
ALGA0066969 12 55,879,615 ss131467418 rs81436903 [A/G] A 0.17 12.0 -14 0.2
MARC0093869 12 57,444,589 $s107879448 rs81274130 [A/G] A 0.27 39.8 2.1 0.1
ASGA0092942 12 57,631,099 ss131045358 rs81311789 [T/C] G 0.38 18.1 -1.3 0.1
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ALGA0067087 12 58,034,326 ss131468564 rs81437426 A 0.33 113 -1.1 0.2
ALGA0114393 12 58,787,500 ss131116619 rs81343356 G 0.33 355 1.9 0.1
H3GA0022758 12 59,744,174 ss131322922 rs80920694 G 0.43 21.1 1.4 0.1
ASGA0096092 12 59,894,843 ss131053906 rs81315685 A 0.46 153 -1.2 0.1
ALGAO0112318 12 61,037,397 ss131110906 rs81340903 A 0.43 12.7 -1.1 0.1
ALGA0067317 12 63,723,468 ss131470957 rs81438521 A 0.13 11.2 1.8 0.2
H3GA0034599 12 51,023,547 ss131465669 rs81436128 G 0.19 9.0 1.0 0.2
ALGA0066854 12 51,804,175 ss131466303 rs81436411 G 0.23 7.9 0.9 0.2
MARC0093869 12 57,444,589 ss107879448 rs81274130 A 0.27 10.7 1.0 0.1
ALGA0114393 12 58,787,500 ss131116619 rs81343356 G 0.33 11.7 1.0 0.1
H3GA0022758 12 59,744,174 ss131322922 rs80920694 G 0.43 12.2 1.0 0.1
MARC0062541 12 62,873,756 ss107841659 rs81251157 A 0.32 7.0 0.8 0.1
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(£ 3-1-7) A=A Aol wd=dde] =4 2 24P g GWAS +4 2%
L Additive allele
Sl(%lrlltl f“loctflfm Marker name SSC Position "ss" number "rs" number SNP Minor MAF log substitution effect
(-logP-value) code allele -value Effect SE
CWT, (kg)
> 8.0 ALGAO0007873 1 224,407,266 ss131141872 rs81350550 [A/C] A 0.45 8.3 -4.4 0.7
ALGA0017911 3 19,589,423 $s131231969 rs81377671 [T/C] A 0.48 8.6 52 0.8
MARC0045227 4 135,257,220 $s107821020 rs80904492 [A/G] A 0.44 8.1 -4.4 0.8
MARC0023987 5 43,754,964 $5s107909360 rs81292413 [A/C] C 0.45 8.5 -5.1 0.8
ALGAO0118913 5 83,507,087 ss131076134 rs80815525 [T/C] A 0.35 8.1 -4.6 0.8
M1GA0008066 5 84,080,344 ss131294180 rs80936749 [A/G] G 0.31 83 -4.7 0.8
H3GA0019887 7 10,118,287 ss131363150 rs80864346 [A/G] G 0.42 9.0 -5.2 0.8
ASGA0039480 8 107,928,111 ss131375118 rs80863734 [A/G] G 0.42 10.3 -5.0 0.7
ALGA0061195 11 18,860,594 ss131437807 rs80910898 [T/C] G 0.44 8.9 -4.9 0.8
ALGA0074404 14 4,197,974 ss131512021 rs80792287 [T/C] A 0.35 8.1 -4.6 0.8
H3GA0043799 15 15,784,677 ss131531261 rs80975642 [T/G] A 0.49 9.3 5.0 0.8
ASGA0068936 15 22,529,218 ss131522359 rs80896813 [A/G] G 0.44 8.3 -4.5 0.8
ASGA0069796 15 69,071,780 ss131525594 rs81453408 [A/G] A 0.44 8.9 4.7 0.8
CASI0007894 15 69,514,819 $s478935376 - [A/G] G 0.44 8.5 4.6 0.8
ASGA0069800 15 69,882,897 ss131525606 rs81453411 [A/C] C 0.47 9.6 5.0 0.8
DIAS0001114 15 80,970,451 $s478936790 rs340033396 [T/C] A 0.48 8.5 4.5 0.7
BFT, (mm)
> 6.0 H3GA0001453 1 38,243,433 ss131164385 rs81353548 [T/C] A 0.32 7.4 -3.4 0.6
H3GA0001881 1 67,386,736 ss131171287 rs81354562 [T/C] A 0.45 6.3 -2.9 0.6
MARC0051329 1 162,226,234 $s107827949 rs81242377 [A/G] G 0.46 6.0 2.7 0.5
ALGA0006602 1 166,999,933 ss131134047 rs80854621 [A/G] G 0.47 6.1 -2.7 0.5
ASGA0004992 1 167,665,746 ss131134113 rs80843328 [T/C] G 0.48 6.0 2.7 0.5
ALGA0007007 1 179,976,145 ss131136847 rs80957102 [A/G] A 0.37 6.7 2.8 0.5
ASGA0005057 1 180,163,164 ss131134627 rs81000337 [T/C] G 0.46 6.1 2.7 0.5
DRGA0001879 1 210,071,404 $s120021520 rs80933468 [T/C] G 0.29 6.4 -2.8 0.6
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INRA0005750 1 210,320,978 $s478940120 - [A/G] G 0.29 6.5 -2.9 0.6
DRGA0001917 1 214,688,882 $s120021006 rs80866197 [A/G] G 0.38 7.5 -3.0 0.5
ALGA0007873 1 224,407,266 ss131141872 rs81350550 [A/C] A 0.45 6.1 -2.4 0.5
ALGA0008072 1 231,664,317 ss131142952 rs80910931 [T/C] A 0.31 6.9 -2.8 0.5
ALGAO0115981 1 231,910,051 ss131121120 rs81345353 [T/C] A 031 6.8 -2.8 0.5
MARCO0070565 1 233,235,636 ss107851375 rs81257243 [T/C] G 041 7.5 -2.9 0.5
ASGA0031362 7 13,745,553 ss131335423 rs80918291 [T/C] G 0.47 6.5 -2.7 0.5
IMF, (%)

> 6.0 ASGA0089780 1 10,797,646 ss131037242 rs80885154 [T/C] A 0.48 7.3 -0.5 0.1
MARC0086427 1 177,284,652 ss107870196 1581268714 [T/C] G 0.48 6.2 0.4 0.1
ALGA0007007 1 179,976,145 ss131136847 rs80957102 [A/G] A 0.37 6.2 0.5 0.1
ASGA0103496 9 66,393,790 ss131074052 rs81325003 [A/C] A 0.26 7.3 -0.5 0.1
M1GA0026976 9 148,739,594 ss131071335 rs81323793 [T/C] A 0.40 6.5 -0.5 0.1
MARC0056843 12 49,758,178 $s107834742 rs81246803 [A/G] A 0.45 6.1 0.4 0.1
ASGA0055070 12 55,274,126 ss131467248 rs81436831 [A/G] G 0.35 7.6 -0.5 0.1
ALGA0067003 12 56,473,389 ss131467737 rs81437045 [A/G] A 0.47 8.1 0.5 0.1
MI1GA0017015 12 56,859,709 ss131467985 rs81437155 [A/G] A 0.31 6.6 -0.5 0.1
ASGA0092942 12 57,631,099 $s131045358 rs81311789 [T/C] G 0.10 7.3 -0.8 0.1
DIAS0000861 12 58,421,697 $s478936619 - [T/C] G 0.38 13.8 0.7 0.1
MARCO0017535 12 58,918,656 $s107901285 rs81286743 [T/G] A 0.38 10.0 0.6 0.1
MARC0009817 12 59,163,310 $s107859496 rs81262159 [T/G] C 0.44 8.5 0.6 0.1
ASGA0035681 12 59,681,965 ss131323015 rs80981893 [A/C] A 0.23 7.9 -0.6 0.1
ASGA0096092 12 59,894,843 $s131053906 rs81315685 [A/G] A 0.45 8.7 -0.6 0.1
MI1GA0017107 12 60,284,302 ss131469193 rs80838117 [T/C] G 0.39 8.0 -0.6 0.1
MARC0048623 12 60,334,054 ss107822008 rs81238603 [A/G] G 0.28 6.3 -0.5 0.1
ALGA0067220 12 61,451,913 $s131469902 rs81438042 [T/C] A 0.33 6.7 -0.5 0.1
ALGA0092770 17 4,538,128 ss131547530 rs80989153 [T/G] A 0.08 6.1 -0.8 0.2
ALGAO0083755 15 439,259 ss131526904 rs81453867 [T/C] A 0.23 6.1 -0.6 0.1

CIE-a

> 5.0 ASGA0084722 9 147,893,463 ss131120316 rs81344997 [A/G] G 0.26 6.7 0.8 0.2



H3GA0034312 12 40,568,309 ss131462462 rs81434686 [A/G] G 0.41 5.1 -0.7 0.2
ASGA0090672 12 49,330,153 $s131039543 rs81309043 [T/G] A 0.36 6.2 -0.9 0.2
ALGA0067003 12 56,473,389 ss131467737 1s81437045 [A/G] A 0.47 6.4 0.8 0.2
MARC0093869 12 57,444,589 ss107879448 rs81274130 [A/G] A 0.46 5.1 0.7 0.2
DIAS0000861 12 58,421,697 55478936619 - [T/C] G 0.38 11.3 1.2 0.2
MARCO0017535 12 58,918,656 ss107901285 rs81286743 [T/G] A 0.38 9.8 1.1 0.2
MARCO0009817 12 59,163,310 ss107859496 rs81262159 [T/G] C 0.44 9.4 1.0 0.2
H3GA0022758 12 59,744,174 ss131322922 rs80920694 [T/C] A 0.48 5.1 -0.8 0.2
ASGA0096092 12 59,894,843 ss131053906 rs81315685 [A/G] A 0.45 6.0 -0.8 0.2
MARCO0018791 14 1,414,619 $5107902574 rs80880254 [A/G] A 0.10 5.1 1.1 0.2

CIE-b
> 5.0 MARCO0072970 1 8,375,779 ss107853867 rs81258794 [A/G] G 0.20 53 0.7 0.2
DIAS0001377 1 86,680,297 55478936966 - [T/C] A 0.46 5.8 -0.8 0.2
MARC0021257 1 94,067,800 $s107905722 rs80806122 [T/C] G 0.49 5.4 -0.7 0.2
MARC0016206 7 86,360,617 ss107899976 rs80867330 [T/G] A 0.24 5.9 0.8 0.2
M1GA0025611 12 52,370,093 ss131568566 rs81478106 [T/C] G 0.33 6.0 -0.7 0.1
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(£ 3-1-8) MadHee =4 % K2FLo] g GWAS 24 2

Additive allele

Slfﬂﬁ;&nt Marker name SSC Position "ss" number "rs" number sé\g; 1:{%2106 r MAF P-\-/la(ilgle substitution effect
(-logP-value) Effect SE
CWT, (kg) MARCO0076837 1 156,101,190 ss107859300 rs80872195 [A/C] A 0.40 3.2 -1.5 0.4
> 3.0 H3GA0003037 1 156,365,270 ss131132991 rs80795118 [A/G] A 0.37 33 -1.5 0.4
DIAS0002061 1 169,228,082 ss478937270 - [T/C] G 0.33 3.2 -1.5 0.4

MARCO0038676 1 172,532,305 ss107811048 rs81231367 [A/G] G 0.10 35 -2.5 0.7

ALGA0006943 1 176,849,156 ss131136397 rs81349579 [A/G] G 0.37 3.9 -1.6 0.4

ALGA0116099 2 83,883,097 ss131121488 rs81345504 [A/G] A 0.19 4.5 2.3 0.5

MARCO0082473 2 84,153,945 ss107866700 1s81266640 [A/C] C 0.20 3.2 1.8 0.5

MARCO0060899 4 123,191,532 ss107840457 rs81250390 [T/G] A 0.31 3.0 -1.5 0.5

ASGA0022422 4 123,629,284 ss131243874 rs80894524 [T/C] A 0.26 4.2 -2.0 0.5

ALGAO0112677 5 86,985,375 ss131111848 rs81341307 [T/C] G 0.10 3.1 2.3 0.7

ALGA0041046 7 47,594,745 ss131349957 rs81397897 [A/G] A 0.23 3.7 -1.9 0.5

ALGA0047819 8 46,379,710 ss131369055 rs81400307 [A/C] A 0.39 3.0 -1.5 0.5

ASGA0093454 8 80,065,203 ss131046617 rs81312372 [T/C] G 0.12 3.1 -2.1 0.6

ALGA0048340 8 83,338,047 ss131372263 rs81401715 [T/C] G 0.35 33 1.6 0.5

ASGA0096210 8 85,280,494 ss131054259 rs81315847 [A/G] A 0.38 3.3 1.6 0.4

ALGA0061195 11 18,860,594 ss131437807 rs80910898 [T/C] G 0.05 3.8 -3.5 0.9

MARCO0034096 12 1,884,918 ss107806956 rs81228618 [T/C] G 0.40 3.0 -1.5 0.4

ASGA0053056 12 10,620,492 ss131472875 rs81439394 [A/C] C 0.16 3.0 -1.9 0.6

MARC0012973 12 23,192,030 ss107879192 181273976 [T/C] G 0.44 33 1.5 0.4

ASGA0096892 13 27,953,874 ss131056101 rs81316719 [T/C] A 0.18 3.9 2.2 0.6

MARCO0078546 13 47,873,552 ss107861067 rs81263187 [A/C] C 0.34 3.0 1.5 0.5

ASGA0059120 13 154,181,915 ss131495730 rs81448733 [T/C] A 0.17 3.0 1.9 0.6

ASGA0060410 14 1,627,671 ss131508005 rs80823003 [T/C] A 0.44 4.1 -1.8 0.5

_43_



ALGA0086882 15 123,526,089 ss131528449 rs80937215 [A/C] C 0.38 3.1 -1.5 0.4
BFT, (mm)
> 5.0 ASGA0004992 1 167,665,746 ss131134113 rs80843328 [T/C] A 0.32 5.8 1.8 0.4
ASGA0005342 1 184,631,336 ss131137310 rs80896471 [T/G] C 0.36 5.4 1.7 0.4
M1GA0001347 1 249,012,768 ss131145984 rs80798416 [A/G] G 0.30 5.0 1.9 0.4
ALGA0109178 6 28,750 ss131102295 rs81337222 [T/G] A 0.24 18.8 4.5 0.5
INRA0028453 7 118,839,878 ss478941985 - [T/C] G 0.34 5.1 1.6 0.4
ALGA0047473 8 35,164,192 ss131367335 rs81399561 [T/C] A 0.16 6.4 2.5 0.5
ALGA0047511 8 35,645,566 ss131367520 rs81399645 [A/G] A 0.16 6.3 2.6 0.5
MARCO0097057 8 93,813,497 ss107882906 rs81276088 [T/C] A 0.18 5.1 2.1 0.5
ASGA0102045 8 103,308,192 ss131070000 rs81323253 [A/G] A 0.10 5.6 3.1 0.6
H3GA0056457 8 123,676,086 ss131567278 rs81476911 [T/G] A 0.45 59 1.8 0.4
ALGA0088966 16 7,787,814 ss131538094 1s81461120 [T/C] G 0.21 7.5 -2.9 0.5
IMF, (%)
> 6.0 MARC0069139 1 259,389,266 ss107850604 rs81256749 [T/C] G 0.46 6.1 -0.4 0.1
ALGA0106490 2 60,128,850 $s131094840 rs81333988 [T/C] G 0.17 6.1 -0.6 0.1
DIAS0001132 3 70,912,330 ss478936804 - [A/G] G 0.41 7.1 0.5 0.1
DRGA0005041 4 108,721,936 $s120030921 rs80797264 [A/G] A 0.37 8.1 -0.6 0.1
ALGA0109178 6 28,750 ss131102295 rs81337222 [T/G] A 0.24 14.1 0.9 0.1
H3GA0053623 6 572,442 ss131119746 rs81344756 [T/C] G 0.40 7.6 0.5 0.1
ASGAO0105577 6 1,105,396 ss131032559 rs81305725 [A/G] G 0.41 6.3 0.4 0.1
ASGA0105198 6 1,116,484 ss131031573 rs80944341 [T/C] A 0.41 6.3 0.4 0.1
MARCO0036255 6 130,597,212 ss107809697 rs81230514 [T/C] A 0.28 6.1 0.5 0.1
ALGA0037491 6 142,687,014 ss131314872 rs81393423 [T/C] G 0.41 6.1 0.4 0.1
DRGAO0017701 6 150,009,722 ss478939275 - [A/G] G 0.48 7.2 -0.5 0.1
H3GA0019527 7 3,841,924 ss131344774 rs80949107 [T/C] G 0.39 6.4 -0.5 0.1
DRGA0007316 7 21,106,644 $s120019246 rs80873118 [A/G] A 0.21 6.4 0.5 0.1
MARC0056863 7 21,892,554 ss107836235 rs80860555 [A/G] A 0.25 6.5 0.5 0.1
ALGA0042253 7 62,506,406 ss131356430 rs81398068 [T/C] G 0.29 6.5 0.5 0.1
MARCO0087505 9 132,202,508 ss107871354 1s81269425 [A/G] G 0.40 6.9 -0.5 0.1
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H3GA0028217 9 132,887,794 ss131406261 rs81416671 [A/G] A 0.19 6.0 -0.6 0.1
ASGA0045319 9 148,183,187 ss131411824 rs81419174 [T/G] C 0.42 6.1 -0.4 0.1
H3GA0028743 148,358,620 ss131411850 rs81419187 [A/C] C 0.34 6.1 -0.4 0.1
ALGA0108033 10 76,891,595 ss131568114 rs81477689 [A/C] C 0.47 6.5 -0.5 0.1
ASGA0051853 11 75,566,450 ss131451436 rs80986043 [A/G] G 0.27 6.1 -0.5 0.1
H3GA0032530 11 75,844,822 ss131451500 rs80809051 [T/C] G 0.07 6.4 -0.9 0.2
MI1GA0017861 13 208,831,561 ss131483122 rs81442898 [T/G] C 0.31 6.3 -0.5 0.1
INRA0044054 14 54,088,354 ss478942915 - [A/G] G 0.19 7.2 -0.6 0.1
INRA0044092 14 56,941,399 ss478942916 - [T/C] G 0.18 6.1 -0.6 0.1
BGIS0004826 14 60,647,432 ss478934667 - [T/C] G 0.18 7.7 -0.7 0.1
ALGA0078315 14 68,584,611 ss131516300 rs80784834 [A/G] G 0.43 6.1 -0.4 0.1
H3GA0046637 16 55,468,487 ss131536601 rs81459820 [T/C] G 0.24 7.1 0.5 0.1
H3GA0052370 17 472,820 ss131084119 rs81329407 [A/G] A 0.49 6.0 0.4 0.1
ASGA0097925 17 570,516 ss131058803 rs81317993 [A/G] A 0.40 6.2 -0.5 0.1
MARC0056600 18 37,699,670 ss107831635 rs81244769 [T/C] A 0.23 6.7 0.6 0.1

CIE-a

> 5.0 H3GA0003712 1 230,336,000 ss131142603 rs81350676 [T/G] A 0.30 6.3 0.4 0.1
DIAS0002810 1 249,996,465 ss478937542 - [A/G] G 0.22 5.5 0.5 0.1
H3GA0004054 1 250,527,178 ss131146661 rs80875802 [A/G] G 0.24 5.8 0.4 0.1
ASGA0106099 2 141,692,399 ss131033917 rs81306388 [A/G] G 0.28 5.3 -0.4 0.1
MARCO0089379 6 59,540,732 ss107872814 rs81270239 [A/G] G 0.18 5.1 -0.5 0.1
ASGA0028292 6 61,243,231 ss131302650 rs81387971 [A/G] G 0.27 6.0 -0.5 0.1
MARCO0001383 6 61,377,057 ss107878138 rs81273359 [T/G] A 0.27 5.5 -0.4 0.1
ASGA0058649 13 108,216,937 ss131493295 rs81447686 [A/C] A 0.42 5.1 0.4 0.1
ALGA0107456 13 109,488,413 ss131097616 rs81335211 [A/C] C 0.40 5.8 0.4 0.1
ALGA0072947 13 181,415,178 ss131477617 rs81441414 [A/G] G 0.45 6.0 -0.4 0.1

CIE-b

> 7.0 H3GA0010298 110,463,360 ss131225891 rs81374958 [T/C] G 0.43 8.0 -0.4 0.1
H3GA0056401 6 71,225,469 ss131566474 rs81476174 [A/G] A 0.16 7.3 -0.5 0.1
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ASGA0104276 6 74,457,523 ss131029146 rs81304230 [T/C] A 0.21
DIAS0002770 9 32,311,950 $s478937520 - [T/C] A 0.17
ASGA0045319 9 148,183,187 ss131411824 rs81419174 [T/G] C 0.42
ALGA0108033 10 76,891,595 ss131568114 rs81477689 [A/C] C 0.47
ALGA0060501 11 5,813,021 ss131444709 rs80847732 [A/G] G 0.19
ALGA0068790 13 22,577,083 ss131485479 1s81443648 [A/C] A 0.15
ASGA0071993 16 4,504,791 ss131535057 1581458476 [T/C] A 0.22
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E31-9) FEAvY =4 L KAF Do) e GWAS #4 A
. Additive allele
Slcglllltlﬁocfz}nt Marker name SSC Position "ss" number "rs" number SNP Minor MAF log substitution effect
(-logP-value) code allele P-value Effect SE
CWT, (kg)
> 3.0 MARCO0085146 1 125,636,388 ss107869303 rs80858223 [T/C] G 0.48 10.5 5.5 0.8
ALGA0006602 1 166,999,933 ss131134047 rs80854621 [A/G] G 0.27 7.1 -5.0 0.9
ASGA0010456 2 68,616,148 ss131190601 rs81359512 [A/G] A 0.19 17.3 -10.4 1.1
MARC0090993 2 162,453,907 ss107875173 rs81271611 [A/G] G 0.30 8.2 6.1 1.0
ASGA0089343 3 2,758,532 ss131036094 rs81307397 [T/C] G 0.35 9.5 5.3 0.8
DRGA0004048 3 84,739,803 $s120026040 1s81299468 [A/G] G 0.31 8.5 -5.1 0.8
ALGA0109178 6 28,750 ss131102295 rs81337222 [T/G] A 0.14 13.7 9.5 1.2
MARC0048489 6 4,997,898 ss107821954 rs81238557 [A/G] A 0.42 8.1 -4.8 0.8
MARCO0056863 7 21,892,554 ss107836235 rs80860555 [A/G] G 0.45 7.0 -4.6 0.9
ASGA0039614 8 116,381,614 ss131376200 rs81403410 [T/C] G 0.48 7.1 -4.4 0.8
ALGA0055683 9 144,128,911 ss131410132 rs81418390 [T/C] G 0.40 8.3 -4.6 0.8
ALGA0086425 15 100,657,594 ss131527393 rs81454048 [T/G] A 0.45 9.6 -4.9 0.8
ASGA0072329 16 13,121,257 ss131541976 rs81464630 [A/G] G 0.39 7.4 -4.5 0.8
ASGA0074201 16 76,283,557 ss131539245 rs81462157 [A/G] G 0.36 9.0 -4.8 0.8
ALGA0091756 16 76,726,473 ss131539391 rs81462291 [T/C] A 0.43 7.7 4.5 0.8
MARCO0015777 17 49,152,292 ss107899054 rs80974563 [T/C] A 0.42 7.0 -4.2 0.8
MARCO0034532 17 66,752,335 ss107806104 rs80924606 [A/G] A 0.16 7.4 -6.1 1.1
ALGA0098763 18 54,747,548 ss131558460 rs81471009 [T/G] A 0.37 9.3 52 0.8
BFT, (mm)
> 5.0 ALGAO0013012 2 37,793,961 ss131185289 rs80809042 [A/G] G 0.23 5.5 2.3 0.5
H3GA0006598 2 42,601,908 ss131186535 rs81357751 [A/G] G 0.22 6.8 -2.5 0.5
MARCO0019605 2 43,329,092 ss107903891 rs81288542 [T/C] G 0.34 6.5 24 0.5
ASGA0010129 2 44,171,290 ss131187044 rs81357969 [T/C] A 0.40 8.2 2.5 0.4
ASGA0010456 2 68,616,148 ss131190601 rs81359512 [A/G] A 0.19 19.2 -6.6 0.7

_47_



H3GA0007214 2 99,766,021 ss131195449 rs81361601 [T/C] G 0.43 59 22 04
MARC0032884 2 100,770,307 5107802429 1581225592 [T/C] G 0.42 55 2.1 0.5

CASI0005590 2 101,976,686 55478935092 - [A/C] C 0.24 6.3 2.6 0.5

ALGA0014604 2 102,162,653 ss131195630 1581361667 [A/G] A 0.25 5.8 2.4 0.5
H3GA0012847 4 66,904,261 53131266130 rs80887111 [A/G] A 0.30 6.2 22 04

ALGA0028809 4 126,555,144 5131245166 1580942312 [T/C] G 0.23 57 2.6 0.5
ALGA0057132 10 13,683,904 ss131435291 1581429577 [T/G] C 0.46 55 1.9 04

IMF, (%)

> 6.0 DRGA0001438 1 110,332,293 ss120021265 1581296587 [A/G] A 0.49 9.3 0.7 0.1
ASGA0010456 2 68,616,148 ss131190601 rs81359512 [A/G] A 0.19 11.6 12 02
M1GA0004980 3 139,051,396 5131234092 1581378632 [A/G] A 0.35 11.8 0.8 0.1
ALGA0046142 8 4,483,182 55131365249 1580967702 [A/G] G 0.18 9.2 0.9 0.1
DRGA0008260 8 4,734,499 55478938660 ; [T/C] A 0.17 10.0 1.0 0.1
MARC0057101 8 5,259,011 53107835827 rs81247442 [T/C] G 0.17 9.1 1.0 02
MI1GA0015764 12 2,225,680 55131472267 1581439116 [A/G] G 0.34 9.5 0.8 0.1
ASGA0052479 12 2,274,484 ss131472688 1581439307 [A/G] G 0.34 9.6 0.8 0.1

H3GA0032997 12 2,537,626 ss131475847 1581440749 [T/C] G 0.32 9.2 0.8 0.1
ASGA0059450 13 184,360,040 5131478220 1580812901 [A/G] G 0.45 10.4 0.7 0.1
MARC0014344 13 184,730,556 ss107897572 1581284190 [T/C] A 0.42 9.0 0.7 0.1
ALGA0073164 13 185,990,580  ss131478638 1581441677 [A/C] A 0.50 9.1 0.7 0.1
MARCO0105089 13 186,364,149 5107892239 1581281280 [A/C] C 0.45 11.5 0.8 0.1
ASGA0059530 13 186,851,186 ss131478828 1580850304 [A/C] A 0.47 12.3 0.8 0.1
ALGA0120575 13 187,210,755 5131080817 rs81327991 [T/C] A 0.25 11.0 1.0 0.1
ALGA0085205 15 49,999,189 55131524386 rs81452835 [A/C] C 0.39 9.5 0.7 0.1
ASGA0069504 15 50,938,371 ss131524425 1581452868 [A/C] C 0.40 10.6 0.8 0.1
ALGA0085232 15 51,225,684 55131524443 1580956611 [T/C] A 0.49 10.7 0.7 0.1
ASGA0069520 15 51,731,364 55131524492 1580848086 [C/G] C 0.49 10.1 0.7 0.1

H3GA0044381 15 57,849,765 55131524979 1580918725 [A/G] G 0.25 9.8 0.9 0.1

ASGA0075436 17 10,408,138 53131542693 1580928858 [A/G] A 0.27 9.2 0.8 0.1
MARC0044618 17 22,868,454 ss107816988 1580827498 [T/C] A 0.49 9.5 0.7 0.1
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CIE-a

> 5.0 ALGA0000022 1 697,944 ss131164029 rs80958395 [A/G] G 0.32 6.6 0.7 0.1
ALGA0112666 2 15,395,500 ss131111816 1s81341296 [T/C] A 0.31 9.4 1.7 0.3
MARCO0071175 2 161,409,635 ss107851632 rs80910247 [A/G] A 0.23 28.4 1.9 0.1
ASGA0013632 3 14,660,453 ss131225670 rs81374865 [T/C] A 0.43 7.6 0.7 0.1
ASGA0013639 3 14,724,843 ss131225918 rs81374969 [T/C] G 0.30 6.8 -0.7 0.1
ASGA0099036 3 91,633,615 ss131061870 1s81319444 [T/G] A 0.49 6.9 -0.6 0.1
ALGA0024707 4 40,529,850 ss131260600 rs80928919 [A/G] A 0.49 6.5 -0.6 0.1
ALGA0109178 6 28,750 ss131102295 rs81337222 [T/G] A 0.14 12.7 1.3 0.2
ALGA0107570 6 64,757,197 ss131566661 rs81476351 [T/C] G 0.39 13.6 1.3 0.2
ASGA0057461 13 49,101,499 ss131488899 rs81445313 [A/G] A 0.41 6.7 -0.6 0.1
ALGA0088966 16 7,787,814 ss131538094 rs81461120 [T/C] G 0.44 6.7 -1.7 0.3

CIE-b

> 7.0 ALGA0112666 2 15,395,500 ss131111816 1s81341296 [T/C] A 0.31 19.2 -3.5 0.3
MARC0103441 2 24,595,565 ss107888352 rs81279282 [T/C] A 0.21 44 2.9 0.7
ASGA0010456 2 68,616,148 ss131190601 rs81359512 [A/G] A 0.19 4.0 32 0.8
MARCO0071175 2 161,409,635 ss107851632 rs80910247 [A/G] A 0.23 6.8 -4.6 0.9
ASGA0013639 3 14,724,843 ss131225918 1s81374969 [T/C] G 0.30 3.8 23 0.6
MARC0054496 5 50,154,062 ss107829556 rs81243428 [A/C] A 0.25 3.7 2.7 0.7
ALGAO0107570 6 64,757,197 ss131566661 1s81476351 [T/C] G 0.39 3.7 -3.1 0.8
ALGA0088966 16 7,787,814 ss131538094 rs81461120 [T/C] G 0.44 7.9 2.7 04
DIAS0003526 17 13,486,096 55478937870 - [A/G] G 0.46 3.7 -2.1 0.6
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CDP=(1-[(1-H,)(1-Hp»)(1-Ho)(1-Hx(1-He)]) x 100%

O o714 HaolAl HeZb*&= 71 SNPe] A HdolPd A, S= FEd o] &=

sl np¢2 27198 10, 20, 30, 3570 @A 7] Wo| (Single Nucleotide
Polymorphism: SNP) vtA&& Zt7F Al4slsd

O zZ+7+ U}ﬂ o /i I 7 FAH2¥E (Cumulative power of discrimination:
CDP) & SNP ®t7 10715 AH&8S 49 825%, 20715 AH&EHS 45 97.7%, 30
Ne AHEAe A5 99.6%, 37HE AFERlE A9 99.7% = AAtEAXH (29
3-1-10). wely & wdo] o] g€ A4 SNP w7 Fi 25730702 #EE

(3 3-1-11) &= A¥s 98 e $5 SNP WA=
Black pigs Commercial pigs
No.l Nol Chr. Marker Position Gene Name | Minor Allele  Major Allele maf MAF Minor Allele Major Allele maf MAF
1 1660 0 ALGADILI257 0 B A 005 093 A B 0.19 0381
2 3793 0 ALGA0123719 0 A B 002 098 B A 0.19 081
3 5699 0 ASGADIULLIS 0 B A 003 087 A B 020 080
4 6260 0 ASGAQORTIIS 0 A B 003 097 B A 020 030
§ 7532 0 ASGA0104264 0 B A 001 099 A B 0.10 090
6 16486 1 MIGADODI198 131652983 B A 004 096 A B 007 083
7 24298 4 ALGADO23676 15283683 A B 002 098 B A 0.13 082
] 28892 5 H3IGAO0016973 50243857 A B 005 093 B A 0.19  0.81
9 28990 5 MIGADODS093 63158125 FISK98_PIG B A 004 096 A B 017 083
10 20157 5 ALGADO33TES 69023749 B A 002 098 A B 010 090
11 32088 7 MARCO083300 31992601  FIRZV6_PIG B A 003 097 A B 0.20 030
12 32795 1 ASGADN034121 57402316 B A 001 099 A B 020 030
13 32830 7 ALGADQ4215F 58512248 FIRI93_PIG A B 0.04 096 B A 017 0383
14 36010 8 ALGADDLERS 31266033 B A 002 098 A B 0.11 0389
15 36596 8 MARCO023064 107819769 B A 002 098 A B 020 030
16 36972 2 ASGADD41769 7802341 B A 0.03 097 A B 013 085
17 41273 11 HIGADO3 1336 30531333 B A 005 095 A B 019 081
18 41280 11 ASGAD0O50683 31083273 B A 00z 098 A B 0.19 081
19 41305 11 DRGADOLIIBL 32094344 FIRJ44_PIG B A 003 097 A B 020 0.30
0 41311 11 ATLGAD0S2014 32222258 B A 005 095 A B 020 080
21 41865 11 ALGAD063331 54524701 B A 004 096 A B 007 093
2 41957 11 ALGADOG362L 37364004 B A 0.04 096 A B 020 030
23 42696 12 MARCO0037889 15692611 A B 001 099 B A 0.10 090
24 4334 13 ALGADOT0168 33339379 B A 0.02 098 A B 0.17 083
25 47701 14 BGIS0001979 417424%0  FIRGB7_PIG B A 004 096 A B 007 083
26 49167 14 MARCO0T0934 100423451 F1SD06_PIG B A 005 097 A B 020 030
27 49183 14 ASGAD065469 100068247 B A 003 097 A B 020 080
23 49198 14 DRGAD014351 101468875 E A 004 086 A B 020 030
29 49200 14 DRGADO14352 101546257 B A 002 093 A B 020 030
30 49628 14 ALGADOBI2I0 119931631 F18835_PIG B A 003 097 A B 007 083
31 49796 14 ALGADOSIS05 127397943 A B 001 099 B A 018 0%
7] 49802 14 ALGADOSIS16 127564193 B A 005 095 A B 006 004
33 19804 14 ASGADOSSH2E 127607455 B A 005 095 A B 006 054
34 51893 15 ALGADOB6332 59051758 B A 005 095 A B 007 093
33 37639 X DENPOO00138 27378263 B A 004 096 A B 0.07 093
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ALGADIBTY
ASGAON3H
ASGADNTSH
ASGADI04264
MICATOOII%
ALGANODIET
HIGAM6373
MIGANE®I
ALGANO33TSS
MARCO03300
ASGAOIM12L
ALGADHIIS
ALGANMI9
MARCOIZHE
ASGADMITEY
HIGAD31836
ASGADIFG5
DRGANLIE
ALGAMGNM
ALGANEHI
ALGANMEEN
MARCOIT88
ALGADTOIS
BEIS000L97
MARCITS34
ASGADDSS6%
DRGANIMEL
DRGAMIER
ALGANGIZI
ALGADG3 03
ALGANBISIS
ASGADNG426
ALGANG3633L
DBNPOOOEI

Pasition

13163983
15285683
245657
63158123
[N
J1681
51402316
BI04
1266055
107515769
TROIM1
333133
31083273
1034
e
i
T804
15640611
5
41742490
104238
10068247
101468879
101346267
119951631
127357843
127564193

5

8

1376268

5 TCATAAATAGAAGTTCAGACACAAACACAGACACCAGCTACACACCTACACCCATGRACCIA CITACTTAAACACATGTCTTCACCAATCTGAACATGATAAGCTGETCAGAAACACATCATTC

Flanking sequence
CTGCAGTCTAGGAAGAAGTCCAGGCCAGG{A G]GAATCCATTCACAATALACTCCACACTCTCAGGGAGATTTGTEC0ACGEC AATAGACTTTT
TGGETATAATAGTTTTICTTACTCCTGACCCTCACGECTCATTTCAAGATETCATAACTC[AGIYTCTCACCCAG
CTATAAT[AG]TAATTTITAATTTICCAAGTTAGATCCTECRACCAAGA TTATCCAAGCRACAGCAGGAAA
CTTAAGTAATCAGCATGEAAACCTTACAAATCROATTAGTGTCCTICTAAGAAGAGGETATA GIACAG
GIGTAACAGCCACAGTTTAGCLCACACACTAACTCOGAACTCLAGATOTTCOCTTAGCAGA CCCTCAGAATCAG
CTAAGCCTAAATTCCATAGAAAATOTAGTTAACATGLCTCTTCATGCTAAAGTTCATAGCC G)EAOEECECEEEEOGAACAIALACAAACTICCATETACTGATCTAGAAGCTCAAAGCACAL
AAAGACAACACCACATCTCTETACATACAGATCAGGACACCACACCCAGATCOTACCAGAIA GIATCETRAAGCECCCTAACAAGACACACGCTACCAAAACOCALACAGAGAA CALAAGCACT Y
CTTIGTTACCCTCAAACTCACATACTCAATAACAACAATAACCACAGCCCTCOGCCTICTA C]CAAGEATOTCAAACAAGCATCTCOCATCOCCTACAACTTTCTAATAGCEAACACCATTAC
AGAGGCATCCTTTAGAAAAATCAGTTAGATCATGTCTCTGTGCTTTTACCAACACTCAGCIA GIGCTTCCCCORLGCTTICTCTCTCTACCATCAACTTGGCC TTTCAAGAGCTGCCCOGCCTT
ATTTAGTCCTCCAGCAATATTATETACAGCA A AA TAGCATCCTCATOTTTATGAA TAATAIA GCCAGATTTATATTGOTCATATAGC TTACTCAAGGTCRCAGCCAATCAGC AGAATCAAGCT
AGTATCCCAATCCAGCCOEEAACAAAAAACCTTCCTTCAACCTCTTTAACTTTCAAGECATA Gl CAAAATTTATAAAACTCAACATTTCAACACGAA A AACTTTCOTCACTAAAATACTTCC A
TGTTIGTTAGCATGCTTTCCTTGATAAGTAACACAAA TCTAACTCAATCTCRCTCAAACA[A BT AAAGGGATTTCTTAGCTCACATACCTGCAAA GTCCAGAGGC AGGATTTACATAGGGETC
TGCGECETCTRATREAGEAGRTAA CAGATGACAAGACTCTRCOCAAGCTREAGAGAAAGCTA CJOTTGCAGGTREAGCAGECACCCCACAGCAGCOCAGRGECTAAACTROTCANGCTRRCAGA
AGGCAGCTEACCATOCTOGOTAAATCCCTACCAGCCATAACCATCTAGCTCTCTAACTCT]A GJCGGCTEACCTAAATATCTCAAATATCCTOROGCATTCRGCAGCTIGTCCTCCTCATTATG
GOOCCTTCTCAAGAACTACATCCCTCACTAGGATAGA TTTCATCAACTCAY GTGTCTGAGIAG]ATCAGTTC TGCTATTTCAAAACAGCAAMAGTAACTCTCTCTTGCTTCATERAAATACTAA
CTATOGGCCCAATTTTTITCCTOCACCAGAGCATGAGCTCCTTGAAGACAGGEACCACATIA CJCCCCTCACTRCTOTACTGCCAGCCCTRAGCATOROTCCTACTORCTGCTGCAAGRECAA
AGGCATACCECTOCAGATCCAGCTCTAATTCAGCCCTCTAGCACTORAAATTCCCTATON A GJGCAGCEATEGCCATEA A A AGAA AA A A A A A TETGACTACAAATATTTGACTOTATGTALA
AAATGAGCAAAGCATCATATCECCACCAGCAGTET A ACTCTAGGCTCATETGETTGTT]A G TAGCTACGACCTCTCACCAAATCATCTCCATTTGOCCACGCACACTCALATATTAAAAGAA
AGAATTTTAGCACCAGTCOCTTATCTCAATCAATAGETT TAGGTTTCATATAAAA A A AGC A G TATTTTTAAACATTCTTACAAAGTTTCCATGATTAAGAAACTCCTCATCTTTATACAAAT
CAGAATACAGGCACACTTTECACAGCTGOCCCAACATTCTTCTAGCTTTTICTCAGCTOGEA G TCCTTTTCCAGCAGCTICCAGTCL TGO TRCTGCTCCATGRCGETETAGCCCTICCAGAG
ATCGAACCTCTCTCCTCACAGATGCCAGTCAGATTTGTTICCGCTGACCCACACTCRGAAC CTCOCACCATAAGCAAAACTTTCATAAGAGC TTACATICAGA TCCCALGAGAACAGCATTT
A4A44GACAACACACACGCTOCCTCTCTTTRCC0CAAAATCAATCCCATOTCOTACCAGAIA CITCCALAGATCCATOC ATTGETACACCTTAGCATCETTCTAGAAAMA CLAGACAACGRAGE
ALAAACTCATCCACCCTAATATICTCTTTATCCACAGEATGC CACAAAGCT CTCLAACAA A CACCACACCTAACTCC TTACATCCAGATAGTGECAAGETACGC TAL AGETCACGELTTTC
ATTCACACTCATTGICOETTATCTTAGGAGCTAGTTCCTTAACCTAAAGGEACTG TG TCAA GJCTAGETAGEAAACTCTAGAAGAATCTCITTICTCAGAAAAGCCCTCCTCACAGCCTTGTA
GCTOGGCATTCATCTICATETACATCTCATAGATCACATCCATCRTGECORTCTACTTCAIC GJCAGCAAGACECEEACTTICTCCACCCATICCTCCTCCGTCACGTTCTCRCCCTTGEAGAG
ATTTETCTTTATCCATCAAAAATATTCAAAATACCCCAGCATTATACAGAA TATAAGGTE[A GICTCS
AGGCCTCCTCCCAATAGAAATARAA TCCTTAGCTCTGACAGATGCCTACAACACAATCTC[A CITTATCATCCTTACAGTEAGACTCCACCACTCTCATCCCCATETAA GAAAGAL A ACCTGCT
GOEAA L ATECTOTATTACTAAGEAGGAGCTATTOTAAAA TCTCAAGACAATTCATCTACTA G TAACTAAACOTCACAGTTTTAL A G TTTA A A M TCAGCCTETATTCCATEIETTTTT
AGGAGAAATO A TAGC T GoALC AL A LA AL TATTATCATT TG T T TAGC TEAA TEAAA A CIGAAATTCCATTTTTATCTCTCA TTTALA TCOCAACTAACAGAACTICTATATITTCAGEE
AATCCCTGRCCTORCTCAGTGEATTAAGGATCCATCOTTGTCATCAGCTCCAGTATAGETIC GJGCAGAGGAGGLTCAGATCTGRCATICCTETAGCTATEGTGTAGECCATCAGCTCCAGETC
CTTCATTATTAAAATGCTATCETTCCAAGTTTCTCT CTCE AGACTAGGTTAAGCACCTCA GJTECTRCCACAGC TG TREAGCATETGGCTTGEETTCAATCCCTGOCTROCCAACTICCATA
CTCTCCTTTATACCACTCACTTTTCCTATCEAAGAGTICTTCCATICTAA TAAAGC AGCTIA CLAACCATTCACCAAAGCETCTTTCAAA TTTGCCAGAACAGEARACATCTTETTAATATCE

GCAGGCTICAGTCTGEAAATGCCTACTOOCEAAGCAGACCAACTTTTGGAGCTACACTCT[C GICAGCTGAGATTTATTAGTCTTAA TAGTTATCCCTCATCAACTATCATAGTGAATAGICAC
AATETCATCCGCCTAGTGECTCROEACATCOGCCAGAATEAACCAGACCAGEEACECCAAC CJGTGEEETCATCATCAACACTOCCAGCATAGCTCCCTTTCAGRGC CAGGTETCTEAGCACE
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Berkshire Pig test

B_actin (IC): 952 bp

b
bp

bp
IBPM _4:200 bp

€35 C36 €37 €36 C39 C40 C41 C42 C43 C44 C45 C46 C47 C48 C49 CS0

[e)

K

rift

R P

Duroc Pig test

Di DI D3 D4 DS D§ D7 DS D9 DI0 DU DI2 DI3 DI4 DISDIS DI7

D28 D29

D30 D31 D32 DA3 D34

Landrace Pig test

Li4

=
-

Yell®, DNA quality”} v 7 =
internal control W=7} YEF}RA] =t}

d=gols F55%
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r & #HAHE (Mortality) 3 AHA}E Ad S@LdE7] Hol

7}. Sequnom MassArray £41& o] &3 nlA W=

wol uhr] F Aw 7ke] fAHe HHE Ui Gdds
o wAl= AR,

O 238719 $H &
ol MHAEE

Gd 7
HE Auratr] 98 obelel 19 3-1-11.
Az WEE T3

FoAw e dgh
sty FTSJD2

A& 216 A
foldel AL B

© A
ow, 1 A¥ f

HAZ F 48559}
Chi-Square testE 33
Ak 9] NP_055865_085 T A 71Woe] npA=Z #&AH At (P-value<0.05)

oAz & 4s5%el dabE 268 AR el gdadA
Chi-Square test® Fastglom, 1 A3 Fol29l npAE 3 WA
oF &g FTSJD2 <A ¢ NP_055865_085 e
Al A 268% T AW 7o) gAfAAe] MES T

1 FTSJD2 A el NP_055865_085 ©F

—n

@ Al A AgE=S 215
- . < =] =)
& Chi-Square testZ 33} 12, 23}
=2 TS = ) A =
dA7Ide] mAE EA3 F 19709 FAHR] HF AT GddTIEe] nAYE =
=9Ae (& 3-1-13).
Sten1 No. of Significant SNPs (<0.05):
P2 1: SSC07_G18_NP_055865 085
(FTSJD2 gene)
Total piglet population Survival piglet population
(Survival and Mortality: n=485) ¢ (Survival: n=215)
Step 2. No. of Significant SNPs (<0.05):
1: SSC07_G18_NP_055865_085
(FTSJD2 gene)
Total piglet population Mortality piglet population
(Survival and Mortality: n=485) (Mortality: n=268)
__\ ﬂ ﬂ
-~ ”~y
Step 3.
ﬂ No. of Significant SNPs (<0.05):
-~y -~ 19: SSC07_G18 NP_055865 085
my gy (FTSJD? gene) + 18 SNPs
Survival piglet population Mortality pigl?t po?ulzlion
(Survival: n=215) (Mortality: n=268)
Sk = S [} =]
Al Qg WA= FH SNP utAES A3y
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(3 3-1-13). feddd W=Aoel7} FAA SR Fo3 19719 5 SNP w7 A

Chi-Square test 1. Chi-Square test 2. Chi-Square test 3.

Allele

(Total - Dead) (Total - Live) (Live - Dead)

A 0.000

A 0.002

= 0.005

A 0.006

SSC"‘ Gu \? e 0.009
SSC13_G1T_N A 0.009
§5C 16_(}:-‘__\—:’ A 0.011
SSC06_G28 NP _§5 T 0.012
SSCGﬁ_G:S__\? c 0.017
SSC135_GU9_NP c 0.021
§SC0: 6 G218 NP T 0.025
§8C06_G28_NP A 0.026
§5C1 _G-'H NP c 0.028
85C17 A 0.029
S8C13_ 2 C 0.032
55C09 G—n‘ \? G 0.032
55C14_GI12 NP G 0.034
55C12_G24 NP C 0.034
) 1 G 0.033

c 0.036

c 0.037

G 0.041

o A 25hed om,

O 4719 71Wo] wiAE #33s7] 8 Oligo 6 software & ©]-83}o] XZz}o]n
g A#stdon, #8439 #42 PCR-RFLP method& ©]&3te] AAIsth (&
3-1-14)

(% 3-1-14) 448 248 5o 458 4719 F1 SNP o7 50| o3 PCR
mefol] 2 AFEA

Fragment Ta Restriction Size(bp) of the

Gene&SNP GenBank.no Primer sequences(5’—3’ - o allelic
q ( ) size(bp) (°C)  Enzyme(°C) polymorphism
CAATGGCGTGACCGATGG Hpy1881
LOC100156744 G>A  NP_001008844 272 472bp 60°C 307,263,165bp
TGTGGCTGTGGCGTAGGCT (37°C)
GTGCTAAAACTGCCTAAG Msel
LOC100620746_A>C NP_006497_189 102bp 54°C 102,60bp
AACCCTAGCACTGTATGG (37°C)
CGCCGAAAGCTCACTGTG Bsll
MYHC C>A NP 002461 323 265bp  55°C 265,214bp
CTGGGGAGGAACCTGCTG (55°C)
| CGGGAACCTGCAGTATGA EcoR5
Doesn't map to any  \1p 937895 290 291bp  56°C 291,245bp
assembly G>A - —
. GGTGGTCTGGTGCGATCA (37°C)

N

O HZF Ads 4719 U}ﬂ% 7&%—8}71 A =7 AFE 1797 4= 2007 7 F
o 7] g E S AR HEE AAste] Chi-Square test® Fdstgon, 1 A3
NP_001008844_272, NP_006497_189 I8]a NP_937895_290 3719 mAE= HEY
TS W=7 we {FoFel a3 HdE: HAW sARE MYHC
(NP_002461_323) @t d7|¥ols TG ko) didfFaxte] mxzto] 7t 2 %<l
aHE #F2 T 5 A0 (GE 3-1-15).
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(F 3-1-15). 4712 FHFAA] f4248 LA & Aeddd APt
3| )
=

- -~
-~
’ e
f\' <
z Total Mortality Survival \
/ : !
i G Gene Neenorype Nof / “17allele  “17allele  P-valie
FPopulation location (N. of number) T o - ) \
pig, requency equency A
. = ) 7
5 AA1T AG:T2 GG: 86 \
r T > %
Mortality LOC100156744 G=A4 (10%) (41%) (49%) 1;7- _— 55 P \
” a4 =L \
5 & AAIS3 AG: 76 GG: 64
1V 56744 =7 \
Survival  LOC1001567 Bt o tese B39 ;&93 :
. cc:91 CA:78  AA9 ! \
—
Mortality LOC100620746 A>C (51%) (44%) (5%) 1178 \
I 0.73 0.83 <0.0001 ]
3 CC: 145 CA:42 AAL2
fixy 207
Survival LOC100620746 A>C (73%) (21%) (6%) | 199 :
1
¢ AAT4S AC: 80 CC:45 =
MYH -t 117 I
MRty AR CA @esw @ esw |V o bss Wk
- AA 67  ACT9 CC:49 ‘\ ) ' significant |
e 7 - 5
Survival MYHC C>A (34%) (41%) (25%) Q5 ]
i
5 1
; doesn't map to AA44 AG: 104  GG:23 !
) ' > p 7
Mortality 1y assembly oa (25%) ($9%)  (16%) | 5\ - - e
5 ’ <0.000
Survival doesn't map to GoA AAZ29 AG:T2 GG: 98 199 \ \ ;}
any assembly ) (15%) (36%) (49%) \ Y,
~ 7
~ /
- -
-~ - e -

1}, Porcine Illumina 9K SNP Chip £4]& o] &3 & nlALZF

O

= ATY IAAEERE FE AT HHEEY dF=AHE A (Korean Native
pig: KNP) ¢} 29 34M (Yorkshire: YS) =9 A3du} (Full-sib) nujE E3}o]
55 7HAIF el Al AAkR A5 145 9] HAME 2685F¢ A& 215, F 485F
7he-dl, 16719 FLA7HAIW A= HAETS AE3Eke] [llumina Porcine 9K
chlpa o] &3 FAAY AL FAEA, 1 Ao we} >0.3 WMER]E YE

AR S AEHAS
Pedigree Offspring Sire Dam Alive/Dead Pedigree Offspring Sire Dam Alive/Dead

Pl 6-7 KY103-23 KY102-14 Alive P9 2-6 YKI1-24 YK2-9 Alive
6-12 KY103-23  KY102-14 Alive 5-24 YKI1-24 YK2-9 Alive

8-3 KY103-23  KY102-14 Alive 7-12 YKI1-24 YK2-9 Alive

8-6 KY103-23  KY102-14 Alive 19-3 YK1-24 YK2-9 Dead

8-10 KY103-23  KY102-14 Alive 19-4 YK1-24 YK2-9 Dead

8-12 KY103-23  KY102-14 Alive 19-5 YK1-24 YK2-9 Dead

112-6 KY103-23  KY102-14 Dead 19-6 YK1-24 YK2-9 Dead

112-8 KY103-23  KY102-14 Dead P10 1-7 KY103-11 YK3-18 Alive

112-11 KY103-23  KY102-14 Dead 1-13 KY103-11 YK3-18 Alive
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112-12 KY103-23  KY102-14 Dead 1-17 KY103-11 YK3-18 Alive
112-3 KY103-23  KY102-14 Dead 1-21 KY103-11 YK3-18 Alive
112-5 KY103-23  KY102-14 Dead 2-11 KY103-11 YK3-18 Alive

P2 1-9 YK3-37 KY102-16 Alive 2-13 KY103-11 YK3-18 Alive
1-16 YK3-37 KY102-16 Alive 2-33 KY103-11 YK3-18 Alive

1-18 YK3-37 KY102-16 Alive 5-18 KY103-11 YK3-18 Alive

2-5 YK3-37 KY102-16 Alive 5-22 KY103-11 YK3-18 Alive

2-17 YK3-37 KY102-16 Alive 5-33 KY103-11 YK3-18 Alive

2-21 YK3-37 KY102-16 Alive 7-15 KY103-11 YK3-18 Alive

3-8 YK3-37 KY102-16 Alive 7-22 KY103-11 YK3-18 Alive

12-22 YK3-37 KY102-16 Alive 12-5 KY103-11 YK3-18 Dead

106-3 YK3-37 KY102-16 Dead 12-13 KY103-11 YK3-18 Dead

106-5 YK3-37 KY102-16 Dead 12-14 KY103-11 YK3-18 Dead

106-7 YK3-37 KY102-16 Dead P11 2-22 YKI1-37 YK3-20 Alive

P3 6-1 KY103-11  KY102-23 Alive 5-3 YKI1-37 YK3-20 Alive
6-9 KY103-11  KY102-23 Alive 7-11 YKI1-37 YK3-20 Alive

6-10 KY103-11  KY102-23 Alive 7-18 YKI1-37 YK3-20 Alive

6-15 KY103-11  KY102-23 Alive 7-27 YKI1-37 YK3-20 Alive

6-18 KY103-11  KY102-23 Alive 24-4 YKI1-37 YK3-20 Dead

6-23 KY103-11  KY102-23 Alive 24-6 YKI1-37 YK3-20 Dead

114-4 KY103-11  KY102-23 Dead 24-7 YKI1-37 YK3-20 Dead

114-9 KY103-11  KY102-23 Dead P12 2-22 YKI1-37 YK3-20 Alive

114-2 KY103-11  KY102-23 Dead 5-3 YKI1-37 YK3-20 Alive

P4 6-8 KY102-17  KY103-14 Alive 7-11 YKI1-37 YK3-20 Alive
6-13 KY102-17 KY103-14 Alive 7-18 YKI1-37 YK3-20 Alive

8-1 KY102-17 KY103-14 Alive 7-27 YKI1-37 YK3-20 Alive

3-11 KY103-11  KY103-14 Alive 24-10 YK1-37 YK3-20 Dead

7-9 KY103-11 KY103-14 Alive 24-11 YKI1-37 YK3-20 Dead

113-1 KY102-17 KY103-14 Dead 24-12 YKI1-37 YK3-20 Dead

113-3 KY102-17 KY103-14 Dead 24-2 YK1-37 YK3-20 Dead

113-4 KY102-17 KY103-14 Dead 24-13 YK1-37 YK3-20 Dead

113-6 KY102-17 KY103-14 Dead P13 1-1 YK2-36 YK3-24 Alive

113-7 KY102-17  KY103-14 Dead 1-19 YK2-36 YK3-24 Alive

113-8 KY102-17  KY103-14 Dead 2-9 YK2-36 YK3-24 Alive

P5 6-14 YK3-25 YKI-1 Alive 3-31 YK2-36 YK3-24 Alive
6-21 YK3-25 YKI-1 Alive 5-16 YK2-36 YK3-24 Alive

6-24 YK3-25 YKI1-1 Alive 5-21 YK2-36 YK3-24 Alive

6-29 YK3-25 YKI1-1 Alive 10-26 YK2-36 YK3-24 Alive

8-2 YK3-25 YKI-1 Alive 12-17 YK2-36 YK3-24 Alive

29-1 YK3-25 YKI-1 Dead 22-3 YK2-36 YK3-24 Dead

29-2 YK3-25 YKI-1 Dead 22-9 YK2-36 YK3-24 Dead
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29-3 YK3-25 YKI-1 Dead 22-10 YK2-36 YK3-24 Dead
29-4 YK3-25 YKI1-1 Dead P14 6-30 YKI1-37 YK3-34 Alive
29-5 YK3-25 YKI-1 Dead 8-15 YKI1-37 YK3-34 Alive
P6 2-18 YK3-5 YK1-26 Alive 8-18 YK1-37 YK3-34 Alive
4-22 YK3-5 YK1-26 Alive 35-1 YKI1-37 YK3-34 Dead
7-19 YK3-5 YK1-26 Alive 35-2 YK1-37 YK3-34 Dead
7-23 YK3-5 YK1-26 Alive 35-4 YKI1-37 YK3-34 Dead
7-31 YK3-5 YK1-26 Alive 35-6 YKI1-37 YK3-34 Dead
16-5 YK3-5 YK1-26 Dead 35-7 YKI1-37 YK3-34 Dead
16-8 YK3-5 YK1-26 Dead P15 1-3 YK2-36 YK3-38 Alive
16-11 YK3-5 YK1-26 Dead 3-21 YK2-36 YK3-38 Alive
16-12 YK3-5 YK1-26 Dead 3-32 YK2-36 YK3-38 Alive
16-1 YK3-5 YK1-26 Dead 5-25 YK2-36 YK3-38 Alive
16-3 YK3-5 YK1-26 Dead 7-13 YK2-36 YK3-38 Alive
16-4 YK3-5 YK1-26 Dead 7-17 YK2-36 YK3-38 Alive
P7 3-30 YK3-5 YK2-25 Alive 11-3 YK2-36 YK3-38 Alive
4-14 YK3-5 YK2-25 Alive 11-14 YK2-36 YK3-38 Alive
5-14 YK3-5 YK2-25 Alive 11-23 YK2-36 YK3-38 Alive
7-6 YK3-5 YK2-25 Alive 12-2 YK2-36 YK3-38 Alive
7-21 YK3-5 YK2-25 Alive 12-11 YK2-36 YK3-38 Alive
10-7 YK3-5 YK2-25 Alive 13-7 YK2-36 YK3-38 Dead
11-8 YK3-5 YK2-25 Dead 13-8 YK2-36 YK3-38 Dead
11-9 YK3-5 YK2-25 Dead 13-9 YK2-36 YK3-38 Dead
11-11 YK3-5 YK2-25 Dead 13-10 YK2-36 YK3-38 Dead
11-12 YK3-5 YK2-25 Dead 13-11 YK2-36 YK3-38 Dead
11-2 YK3-5 YK2-25 Dead P16 2-26 YK1-24 YK3-43 Alive
11-13 YK3-5 YK2-25 Dead 3-6 YKI1-24 YK3-43 Alive
11-3 YK3-5 YK2-25 Dead 5-2 YKI1-24 YK3-43 Alive
11-5 YK3-5 YK2-25 Dead 5-19 YKI1-24 YK3-43 Alive
11-6 YK3-5 YK2-25 Dead 5-27 YK1-24 YK3-43 Alive
P8 6-4 YK1-37 YK2-37 Alive 7-1 YK1-24 YK3-43 Alive
6-5 YK1-37 YK2-37 Alive 7-7 YK1-24 YK3-43 Alive
6-16 YKI1-37 YK2-37 Alive 14-3 YKI1-24 YK3-43 Dead
6-19 YK1-37 YK2-37 Alive 14-7 YK1-24 YK3-43 Dead
6-22 YK1-37 YK2-37 Alive 14-8 YKI1-24 YK3-43 Dead
6-25 YK1-37 YK2-37 Alive
6-26 YK1-37 YK2-37 Alive
8-7 YK1-37 YK2-37 Alive
28-1 YK1-37 YK2-37 Dead
28-4 YK1-37 YK2-37 Dead
28-5 YK1-37 YK2-37 Dead
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(3£ 3-1-16). AA;HA L} 8.aM Wit

Ao A Aake A=y nAEHE Aol o
1770¢] &85 SNP v}# AR

H

FAAke]l HlxEsE >0.30 o] 2ol b

. SNP Alive Dead Difference allele o

No Marker Chr Position code “rs“ number Allele Allele Allele Allele freqlze;r(l)cgovalue Within Gene Nearest Gene
Frequency Frequency -30)

1 MARC0027411 1 6,296,102 [A/G] 1s81222624 G 0.02 G 0.45 0.43 PARK2
2 ASGA0006375 1 251,476,192 [A/G] rs80992911 A 0.43 A 0.00 0.43 ANKS6
3 DRGA0002473 1 275,720,770 [T/C] rs81296573 A 0.30 A 0.00 0.30 LOC100520476
4 H3GA0006751 2 48,912,355 [T/G] rs81358791 A 0.36 A 0.03 0.33 LOC100625473
5 H3GA0012680 4 48,380,713 [A/G] rs80941309 A 0.38 A 0.00 0.38 LOC100517938
6 ASGA0025539 5 52,446,897 [A/C] rs81384102 C 0.32 C 1.00 0.68 LOC100153435
7 ALGA0036944 6 127,456,723 [T/G] rs81392150 C 0.43 C 0.00 0.43 LOC100514238
8 ALGA0050238 8 145,397,998 [A/C] rs81406014 A 0.33 A 0.00 0.33 LOC100513165
9 ASGA0051711 11 73,504,032 [A/G] rs80793012 A 0.45 A 0.00 0.45 LOC100524825
10 MARCO0063610 13 159,609,464 [T/C] rs80932511 G 0.42 G 0.00 0.42 LOC100520460
11 ALGA0081394 14 129,244,631 [T/C] rs80991448 A 0.20 A 1.00 0.80 SORCS1
12 M1GA0019204 14 135,859,504 [A/G] rs80803605 A 0.14 A 0.50 0.36 ABLIM1
13 ALGA0083683 15 1,614,547 [A/C] rs80959439 A 0.41 A 0.08 0.32 LOC100521523
14 ALGA0083658 15 9,702,181 [T/C] rs80814569 A 0.35 A 0.00 0.35 LOC100521340
15 H3GA0044707 15 91,845,045 [A/G] rs81453950 A 0.50 A 1.00 0.50 Cw(C22
16 ALGA0086432 15 101,042,541 [A/G] rs80859828 A 0.50 A 0.00 0.50 MSTN
17 ASGA0080057 18 48,608,448 [T/C] rs81470216 G 0.48 G 0.00 0.48 LOC100516841
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(3 3-1-17). A&

ekt v A=A Abole] YAGAAe] BETE 030 o4 Ao Zhb= 17709 F1 SNP uh7] >030 o4 o] Frpiz
1771¢] 2 SNP whoio] i@ A AQes e gugke] Wwem

SNP KNP Ys Difference allele
No Marker Chr Position "rs" number Allele Allele frequency value Within Gene Nearest Gene

code Allele Allele (>0.30)

Frequency Frequency

1 MARC0027411 1 6,296,102 [A/G] 1s81222624 G 0.00 G 0.25 0.25 PARK2
2 ASGA0006375 1 251,476,192 [A/G] 1rs80992911 A 0.50 A 0.56 0.06 ANKS6
3 DRGA0002473 1 275,720,770 [T/C] 1s81296573 A 0.47 A 0.38 0.09 LOC100520476
4 H3GA0006751 2 48,912,355 [T/G] rs81358791 A 0.44 A 0.19 0.25 LOC100625473
5 H3GA0012680 4 48,380,713 [A/G] rs80941309 A 0.69 A 0.25 0.44 LOC100517938
6 ASGA0025539 5 52,446,897 [A/C] rs81384102 C 0.16 C 0.13 0.03 LOC100153435
7 ALGA0036944 6 127,456,723 [T/G] rs81392150 C 0.31 C 0.56 0.25 LOC100514238
8 ALGA0050238 8 145,397,998 [A/C] rs81406014 A 0.94 A 0.00 0.94 LOC100513165
9 ASGA0051711 11 73,504,032 [A/G] rs80793012 A 0.53 A 0.63 0.09 LOC100524825
10 MARC0063610 13 159,609,464 [T/C] rs80932511 G 0.44 G 0.63 0.19 LOC100520460
11 ALGA0081394 14 129,244,631 [T/C] rs80991448 A 0.06 A 0.00 0.06 SORCS1
12 M1GA0019204 14 135,859,504 [A/G] rs80803605 A 0.06 A 0.00 0.06 ABLIM1
13 ALGA0083683 15 1,614,547 [A/C] rs80959439 A 0.16 A 0.56 0.41 LOC100521523
14 ALGA0083658 15 9,702,181 [T/C] rs80814569 A 0.47 A 0.44 0.03 LOC100521340
15 H3GA0044707 15 91,845,045 [A/G] rs81453950 A 0.66 A 0.13 0.53 CwC22
16 ALGA0086432 15 101,042,541 [A/G] rs80859828 A 0.38 A 0.75 0.38 MSTN
17 ASGA0080057 18 48,608,448 [T/C] 1s81470216 G 0.31 G 0.69 0.38 LOC100516841
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6. -5 A¥-g SNP vlA AE /e 2 A
O HA 4 AFZ=F (D AIAA x 8934 wF=E, @ A=A x A=do]x wF
=, @ 75, @ HAM)oA Illumina 60K SNP chipS o] &3t A AF7 A4 o]
o]Fo] o
BES

A
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=X

LE AT (G 3-1-18).
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N
-

(3 3-1-18) A "Asdol o] &

e

Z Ay 117709 SNP ulA S| o) Ar

Traits No. Marker name E(l)\(lil; SSC Pos. v'l;nsuxox{bes:v' Category & comment Sig_breed
. Growth related trait KNP x (YS
1 ASGA0101182 [T/C] 1 40319296 1581322226 s et )
Growth related trait KNP x (YS
2 ISU10000831 [A/G] 4 20,946,901 1580936084 PR R
Growth related trait KNP x (YS
3 H3GA0016263 [te] s 41,156,049 rs81383905 gt R
Growth related trait KNP x (YS
4 ASGA0039480 [AG] 8 107,928,111 rs80863734 gt R
Growth related trait KNP x (YS
5 DIAS0000861 [Tc] 12 58,421,697 5478936619 e Y
Growth related trait KNP x (YS
6 DIAS0000861 [Tec] 12 58,421,697 5478936619 e e )
Growth related trait KNP x (YS
7 DIAS0000861 re] 12 58,421,697  $s478936619 s et )
Growth related trait KNP x (YS
8 MARC0017535 T/G] 12 58,918,656  rs81286743 e e R
Growth related trait KNP x (YS
9 MARC0066018 [Tc] 13 65,793,823 181253259 ey R
Growth related trait KNP x (YS
(r;erlm? 10 ASGA0058293 [AG] 13 85,461,105  rs80828892 gt R
traits 1 MARC0085146 [T/C] 1 125,636,388 rs80858223 Growth related trait Duroc
(Carcass weight)
12 ASGA0010456 [AG] 2 68,616,148 1581359512 Growth related trait Duroc
(Carcass weight)
13 ASGA0089343 [T/C] 3 2,758,532 1581307397 Growth related trait Duroc
(Carcass weight)
. Growth related trait
14 ALGA0109178 T/G] 6 28,750 rs81337222 e Duroc
15 ALGA0086425 [T/G] 15 100,657,594  rs81454048 Growth related trait Duroc
(Carcass weight)
16 ALGA0109178 [T/G] 6 28,750  rs81337222 Growth related trait Berkshire
(Carcass weight)
17 H3GA0019527 [T/C] 7 3,841,924 1580949107 Growth related trait Berkshire
(Carcass weight)
18 ASGA0045319 [T/G] 9 148,183,187 1581419174 Growth related trait Berkshire
(Carcass weight)
19 MI1GA0017861 [T/G] 13 208,831,561 1581442898 Growth related trait Berkshire
(Carcass weight)
20 ALGA0086873 [A/G] 15 123269270  rs81454406 Growth related trait Berkshire
(Carcass weight)
21 ASGA0098229 [AC] 6 31333 1581476061 Meat Quality (M) KNE X )(YS
2 MARC0057020 (re] 6 39767 81246855 Meat Quality () <NT R Y
23 DIAS0002084 [T/C] 12 14,931  ss478937275 Meat Quality (IMF) KNEL}; )(YS
24 MIGA0016777 [ac] 12 21,752 181435372 Meat Quality (IMF) KNEL’;{)(YS
25 ALGA0067216 [re] 12 28,517 rs81438023 Meat Quality (IMF) KNELT{)(YS
Intramuscular 26 ALGA0067249 [aC] 12 28,672 rs81438185 Meat Quality (IMF) KNEL’;{)(YS
fat
traits 27 ASGA0099848 [AG] 12 61692  1s81478038 Meat Quality (IMF) KNKL’;Q)(YS
28 H3GA0034642 [AG] 12 25301666 81436430 Meat Quality amMp)  <NE RS
29 ALGA0066986 [AG] 12 26,867,891  rs81436988 Meat Quality (IMF) KNEL’]‘{)(YS
30 MI1GA0017062 [G/A] 12 27393623  1s81437379 Meat Quality (IMF) KNEL’]‘{)(YS
31 MARC0004712 (AG] 12 27642227 81232645 Meat Qualiy (Mp) KNP % (VS
32 DIAS0003803 [GIA] 12 27,699,301  ss478937959  Meat Quality IMF) KNP x (YS
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+LR)

33 MARC0017000 [A/G] 12 60,018,478 1581286101 Meat Quality (IMF) KNEL?{ )(YS
34 MARC0037347 [A/C] 13 19,655 1581231177 Meat Quality (IMF) KNEL);{ )(YS
35 ASGA0010456 [A/G] 2 68,616,148  rs81359512 Meat Quality (IMF) Duroc
36 M1GA0004980 [A/G] 3 139,051,396 1581378632 Meat Quality (IMF) Duroc
37 MARC0105089 [A/C] 13 186,364,149 181281280 Meat Quality (IMF) Duroc
38 ASGA0059530 [A/C] 13 186,851,186 rs80850304 Meat Quality (IMF) Duroc
39 ALGAO0120575 [T/C) 13 187,210,755  rs81327991 Meat Quality (IMF) Duroc
40 ALGA0106490 [T/C] 2 60,128,850 rs81333988 Meat Quality (IMF) Berkshire
41 ALGA0037491 [T/C) 6 142,687,014 1581393423 Meat Quality (IMF) Berkshire
0 ALGA0108033 [A/C] 10 76891595 1581477689 Meat Quality (IMF) Berkshire
43 INRA0044092 [T/C) 14 56,941,399  $s478942916 Meat Quality (IMF) Berkshire
44 MARC0056600 [T/C) 18 37,699,670 1581244769 Meat Quality (IMF) Berkshire
Survival rate
45 MARC0027411 [A/G] 1 6,296 1581222624 (Alive vs. Dead) KNP x YS
46 ASGA0006375 [A/G] 1 251,476 1580992911 Survival rate KNP x YS
(Alive vs. Dead)
47 DRGA0002473 [T/C] 1 275,721 1581296573 Survival rate KNP x YS
(Alive vs. Dead)
48 H3GA0006751 TGl 2 48912 1581358791 Survival rate KNP x YS
(Alive vs. Dead)
49 H3GA0012680 [AG] 4 48381 180941309 Survival rate KNP x YS
(Alive vs. Dead)
50 ASGA0025539 [A/C] 5 52,447 1581384102 Survival rate KNP x YS
(Alive vs. Dead)
51 ALGA0036944 [T/G] 6 127,457 1581392150 Survival rate KNP x YS
(Alive vs. Dead)
52 ALGA0050238 [A/C] 8 145398  1s81406014 Survival rate KNP x YS
Survival (Alive vs. Dead)
rate Survival rate
rolated 53 ASGA0051711 [A/G] 11 73,504 1580793012 (Alive vs. Dead) KNP x YS
traits :
54 MARC0063610 [T/c] 13 159,609  rs80932511 Survival rate KNP x YS
(Alive vs. Dead)
55 ALGA0081394 [T/C] 14 129245 1580991448 Survival rate KNP x YS
(Alive vs. Dead)
56 MI1GA0019204 [AG] 14 135860  rs80803605 Survival rate KNP x YS
(Alive vs. Dead)
57 ALGA0083683 [A/C] 15 1,614,547  1s80959439 Survival rate KNP x YS
(Alive vs. Dead)
58 ALGAO0083658 [T/C] 15 9,702,181 1s80814569 Survival rate KNP x YS
(Alive vs. Dead)
59 H3GA0044707 [A/G] 15 91,845,045  1s81453950 Survival rate KNP x YS
(Alive vs. Dead)
60 ALGA0086432 [A/G] 15 101,042,541  rs80859828 Survival rate KNP x YS
(Alive vs. Dead)
Survival rate
61 ASGA0080057 [T/C) 18 48,608,448 1581470216 (Alive vs. Dead) KNP x YS
62 ALGA0003271 [T/C] 1 42,786 1580828418 Immunity KNP x YS
(Lymphocyte)
63 ALGA0023828 [T/C) 4 17,218 1580924162 Immunity KNP x YS
(Lymphocyte)
64 H3GA0032363 [C/T] 11 55220 1581431697 Immunity KNP x YS
(Lymphocyte)
65 ALGA0067602 [A/G] 13 3,570 1581445692 Immunity KNP x YS
(Lymphocyte)
66 MI1GA0019807 [G/A] 14 145,639 1580805723 leml‘;““y KNP x YS
Blood (Lymphocyte)
composition A/G 81469291 Immunity
post 67 ASGA0079719 [A/G] 18 24,680 1S (Lymphocyte) KNP x YS
1 it i
(Immunity) o8 ASGA0030288 [A/G] 6 44238 rs81394215 Immunity KNP x YS
(Immuno globulin)
69 H3GA0021269 [A/G] 7 44,938 1580899780 Immunity KNP x YS
(Immuno globulin)
70 CASI0008911 [G/A] 13 129,859  $5478935543 Immunity KNP x YS
(Immuno globulin)
7 ASGA0070402 [A/G] 15 76,723 1580784840 Immunity KNP x YS
(Immuno globulin)
72 ASGA0076724 [A/C] 17 32,707 180875592 Immunity KNP x YS
(Immuno globulin)
Differentiation Yorkshire vs. Landrace
between 73 MARC0030984 [T/C) 1 164,813,189 1580907928 difroi 00) YS vs. LD
YS and LR .
breed 74 H3GA0006905 [A/C] 2 36,860,337 rs81359893 Yorkshire vs. Landrace YS vs. LD
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(diff=1.00)

Yorkshire vs. Landrace

75 ALGA0020474 [T/G] 3 46,718,121  rs81374625 .00 YS vs. LD
76 MARC0072059 [T/C] 4 50045914  rs80838833 YOkaI(‘gieffV:Si OLOa)“dIaCC YS vs. LD
77 ALGA0032087 [T/C] 5 44336357 1s81384310 YOkai‘gffijl- (i)a)“dra“ YS vs. LD
78 ASGA0096926 [T/C] 6 145,525,346 1581476019 YOFkS?gieff‘fl- (igndface YS vs. LD
79 ASGA0035157 [AG] 7 96,537,322 1581398311 Yorks}(‘gieff‘fl- &Sﬂdme YS vs. LD
80 MARC0055215 [AG] 8 38,577,923 1581245267 Yorks}(‘(ii‘ieff‘fl- (%;ndra“e YS vs. LD
81 ALGA0053194 Tc] 9 20743249 rs81411554 Y““*&%g gg;“dface YS vs. LD
82 DRGA0010563 [T/C] 10 34,220,383 rs81302432 YOFka(lgfffV:Si ()Loa)“dmce YS vs. LD
83 MARC005293 1 [T/G] 11 40,397,532 rs81244421 YOkaI(‘gffijl- (i)a)“dfa“ YS vs. LD
84 H3GA0034333 [T/C] 12 20,697,934 1581434803 YOka?gfff‘fl- (i)a)“dra“ YS vs. LD
85 ALGA0072356 [T/C] 13 89,799,510 rs81448690 YOfks}(l(ii‘ieff‘fl- ég;“d‘ace YS vs. LD
86 ASGA0063207 [T/C] 14 46,848,972 1580954165 Yorks}(‘(ii‘ieff‘fl- g;gndfa“e YS vs. LD
87 ALGA0088237 [AG] 15 93,954,126 rs80890714 Y"rks?g&f‘fl- ()I;J‘;“drace YS vs. LD
88 ASGA0074201 [A/G] 16 45,805,292 rs81462157 YOkal(lg&fV:Si ()Loa)“dmce YS vs. LD
89 ALGA0095537 [A/G] 17 42,836,916 1580885277 Y"fks}(‘gffffl- ()L(g“dface YS vs. LD
90 ALGA0098883 [A/G] 18 33252,203  rs81471331 YOkai‘gffijl- (i)a)“dra“ YS vs. LD
Candidate SNPs in _
91 Neogen-ASGA0037226 FUTI [AG] 7 130,229,391 rs80969683 aing SK panc]
) Neogen-Roslin(CCKAR) [AG] 8 20,572,046 15327360010 Candidate SNPs in -
T swine 9K panel
93 Neogen-PRKAG3 [A/G] 15 133,803,829 - Candidate SNPs in _
T swine 9K panel
94 Neogen-MC4R [AG] 1 178,554,175 rs81219178 Candidate SNPs in -
o swine 9K panel
95 Neogen-HMGA [cm 7 34,987,205 rs80981303 Candidate SNPs in -
Io swine 9K panel
9% Neogen-EPOR o1 2 70,430,597 15321721168 Candidate SNPs in -
M swine 9K panel
Candidate SNPs in _
Economic 97 Neogen-ERCI [T/C] 5 70,619,000  rs335413212 swine 9K panel
traits 98 Neogen-CAST 77013 98 g49228  [A/G] 2 106977407 rs196949783 ~  Candidate SNPs in -
v swine 9K panel
99 Neogen-CAST 67857 306 249223 [T/C] 2 106977.401  rs196954065 Candidate SNPs in -
v swine 9K panel
100 Neogen-CAST 67855 289 48759 [A/G] 2 106,976,937 15196956779 Candidate SNPs in -
v swine 9K panel
101 Neogen-CAST 67855 230 g.48699 [T/G] 2 106,976,878 15196948729 Candidate SNPs in -
I swine 9K panel
102 Neogen-CAST 67853 270 g48309 [A/G] 2 106,976,488 15196959950 Candidate SNPs in -
I swine 9K panel
Candidate SNPs in _
103 Neogen-CAST 67831 430 .12979 [T/G] 2 106,941,192 15196956236 aing K panc]
104 Neogen-CAST 66602 392 g48191 [A/C] 2 106,976,361 rs196958989 Candidate SNPs in -
. swine 9K panel
105 GSN_BV726581 264 [G/A] 1 - rs4s43s11]  Dreed specific allele in -
five pig breeds
106 DCTNI_BV726656 287 G 3 71,755,747 rslo721062  Dreed specific allele in -
five pig breeds
107 DCTNI_BV726655_256 T 3 71,758,333 rs10720550  Breed specific allele in -
five pig breeds
108 H2AFV_BV727017 256 [AG] 8 120,745,123 rs4543344g ~ Dreed specific allele in -
five pig breeds
Breed Breed specific allele in _
specific 109 CAPN5_BV726833 333 [AG] 9 12,332,860 1545433489 el b brecds
allele : B
incertain 110 CAPN5_BV726833_340 [C/T] 9 12,332,867  rs45433490 Breeﬂ Spe?‘ﬁf) alfle n -
broeds — — ive pig breeds
11 LGALS9 BV726873 109 1 12 46,020,864 15335253816  Dreed specific allele in -
five pig breeds
112 LGALS9 BV726873 232 [AC] 12 46,020,987 15345198442 ~ Dreed specific allele in -
five pig breeds
13 LGALS9_BV726873_256 [A/G] 12 46,021,011 1337259518  breed specific allele in -
five pig breeds
114 LGALS9_BV726873 276 [AG] 12 46,021,031  rs344s569111  Breed specific allele in -
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Breed specific allele in

115 MAPK9_BV726600_246 [C/T] 14 96,925,459 1545431685 f‘ . -
ive pig breeds

116 PPAPDCIB_BV726992_49 [A/G] 15 55,409,135  1sd5432240 Bfeet‘} specific allele in -
ive pig breeds

117 LIFR_BV726981_496 [CT] 16 24.931,523 1545434002 B“"’g specific allele in -
ive pig breeds

O AFRAALAS B3l A% A 919 1A AS FAE 2ol 4§23 F
A B ASS 1% o] FEAN 48754 BNE B,

O mtARE AF AHEHE 4= 2l (O PIC KOREAOIA Axtd 4=, @ =
oA AAE FA8E, O FT:AMNFFSA ALE w5) Jde] AR %
3-1-19 o AAFAY. EF o]gH 3Pue] FPES §894 L =AFAL
(Table 3-1-20) o #1415}

(£ 3-1-19) AFvHA 932 99 o188 FYE 3999 4w
Population No. of pigs Breed SEX
=== 446 A= Q205,71 A|:241
=S 186 Duroc #%& oF:186
PIC Korea 128 Sk = ot63,7 M|:65
Total 760 Qt:454,71 M|:306
(F 3-1-20) HQE 39¢e] =4 2 $AFNEL 4w
Population 1. Ngi.gsof Breed Phenotype Average S.D Min Max C.vV
== 446 A=) CW (kg) 87.4 5.4 72.0 105.0 6.2
BFT (mm) 23.1 47 12.0 39.0 20.3
Moisture (%) 74.1 1.1 66.5 81.9 1.4
IMF (%) 2.3 0.8 0.7 6.3 34.8
WHC (%) 56.8 54 2.5 72.9 9.4
pH 5.5 0.2 2.5 6.1 34
Drip loss (%) 5.1 1.8 1.3 14.7 36.0
Cooking loss (%) 31.0 2.8 21.8 46.8 9.2
Sheerforce 1209.0 306.2 506.7 2356.7 25.3
Lightness 60.5 4.5 48.1 74.3 7.4
Redness 6.7 1.8 1.3 13.4 26.9
Yellowness 9.6 1.3 5.7 15.8 13.8
P . No. of .
opulation 2. pigs Breed Phenotype Average S.D Min Max C.vV
e 186 Duroc (2) CW (kg) 88.1 8.6 70.0 116.0 9.7
BFT (mm) 22.7 4.8 8.0 34.0 21.0
Moisture (%) 73.1 1.1 69.7 75.6 1.5
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IMF (%) 3.0 1.0 1.3 6.5 333

WHC (%) 58.7 4.1 472 74.3 7.1

pH 5.7 0.2 5.5 6.5 2.7

Drip loss 3.7 1.3 1.6 9.6 34.2

Cooking loss 27.9 33 19.9 383 11.9

Sheerforce 1500.3 3355 918.3 2745.0 22.4

Lightness 55.9 2.8 45.8 66.2 5.0

Redness 49 1.0 2.1 7.8 20.4

Yellowness 8.2 1.0 5.7 11.2 11.6

Population 3. N}?i'g:f Breed Phenotype Average S.D Min Max C.vV
PIC Korea 128 FAEE3) CW (kg) 77.8 6.8 65.0 100.0 8.8
BFT (mm) 16.7 3.8 10.0 30.0 22.5

Moisture (%) 73.7 0.9 70.6 75.3 1.2

IMF (%) 2.3 0.9 0.7 5.6 40.8

WHC (%) 59.1 4.1 47.7 75.5 7.0

pH 5.6 0.1 5.3 6.0 1.8

Drip loss 43 1.2 1.7 8.6 28.7

Cooking loss 31.0 39 21.5 429 12.4

Sheerforce 1155.6 308.5 580.0 21533 26.7

Lightness 62.0 3.8 533 71.6 6.1

Redness 6.8 1.5 32 11.6 21.5

Yellowness 9.7 1.1 7.6 12.6 11.2

Total Population N}?i.gso f Breed Phenotype Average S.D Min Max C.vV
Total 760 Total CW (kg) 85.9 7.6 65.0 85.9 8.8
BFT (mm) 21.9 5.1 8.0 21.9 235

Moisture (%) 73.8 1.1 66.5 73.8 1.5

IMF (%) 2.5 0.9 0.7 2.5 37.5

WHC (%) 57.7 5.0 25 57.7 8.7

pH 5.6 0.2 25 5.6 33

Drip loss 4.6 1.7 1.3 4.6 37.2

Cooking loss 30.2 34 19.9 30.2 11.3

Sheerforce 1270.7 340.0 506.7 1270.7 26.8

Lightness 59.6 4.6 45.8 59.6 7.7

Redness 6.3 1.8 1.3 6.3 28.3

Yellowness 9.3 1.3 5.7 9.3 14.4

O Azl ol &d FHx3E 4
AZE 947012 SNP £9 %3S o]g&3le] Multiplex PCR primer % Panel 5%
2l sk

2 FHF 117709 vl# %5 Multiplex PCR panelo] 2] 3}
&

O w443 8718 ddd7i¥el mrles FdAd 1Ay 32 FAAEEA g (@
ALGA0072356, @ ALGAO0081394, @& ALGA0083658, @ DRGA0002473, ©
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O A7AM Yjutmy =AFE BFA, o AAS] H+t, Si Aol

MARC0063610, ® ALGA0109178, @ Neogen-CAST_67857_306_g.49223,
DCTNI_BV726655_256) = <18 A=kl "ol H52 A7 st (&
3-1-21).

2+ Lﬂr% FA3t7] 98] SAS 9.2 Package/PCE o] &3}
FrAaxE el g7 Fost FAEd dis
k=) ] ] st fFods AR SAIEA A o]
Yiikimn = 1 + SitGj+ Di + bt b Tm + €jjkimn
AAE &3} D =FAF, Li AAZ g %tﬁ_%k, Tow s
&, br bz AATH =5dFd e 3AAT, ejpmn ¢ QI LAE UERATE

(& 3-1-2) AF o8 9449 BAgrdo]l FAAY B4 % =R Az

No. Marker e ssePos NGEE MAF oSO oo dd Comt
1 MARC0027411 [A/G] 1 6296 A 035  AA: 171 HH: 131 GG: 365
2 ALGA0003271 [rc] 1 42786 A 0.12 AA: 5 HH: 172 GG: 573
3 ASGA0101182 [Tc] 1 40319296 A 021 AA: 40 HH: 233 GG: 483
4 MARC0085146 [T/C] 1 125636388 G 035  GG: 100 HH: 322 AA: 328
5 MARC0030984 [T/C] 1 164813189 A 0.03 AA: 0 HH: 44 GG: 707
6 ASGA0006375 [A/G] 1 268795123 G 027 GG: 58 HH: 288 AA: 401
7 DRGA0002473 [T/C] 1 295017152  fixed  0.00 AA: 0 HH: 0 GG: 740
8 H3GA0006751 [T/G] 2 48912 C 0.25 CC: 86 HH: 203 AA: 466
9 H3GA0006905 [AC] 2 36,860337 A 0.04 AA: 0 HH: 57 CC: 699
10 ALGA0106490 [T/C] 2 60,128,850 G 043  GG: 113 HH: 428 AA: 215
11 Neogen-CAST 67831 430 g.12979 [T/G] 2 106,941,192 G 0.26 GG: 69 HH: 249 TT: 430
12 Neogen-CAST 66602 392 g48191 [A/C] 2 106976361 A 029  AA: 119 HH: 193 CC: 441
13 Neogen-CAST 67853 270 g48309 [A/G] 2 106976488 G 0.23 GG: 27 HH: 286  AA: 435
14 Neogen-CAST 67855 230 48699 [T/G] 2 106976878 T 0.22 TT: 26 HH: 284 GG: 438
15  Neogen-CAST 67855 289 g48759 [A/G] 2 106976937 A 0.22 AA: 26 HH: 284 GG: 439
16 Neogen-CAST 67857 306 g49223 [T/C] 2 106977401  fixed  0.00 CC: 0 HH: 0 TT: 757
17 Neogen-CAST 77013 98 g49228  [A/G] 2 106977407 A 0.22 AA: 26 HH: 285 GG: 439
18 ASGA0089343 [rc] 3 2758532 G 0.23 GG: 43 HH: 197  AA: 385
19 ALGA0020474 [T/G] 3 46,718,121 A 0.19 AA: 4 HH: 173 CC: 307
20 DCTN1_BV726655_256 [T 3 71,758,333 fixed  0.00 TT: 0 HH: 0 CC: 750
21 M1GA0004980 [A/G] 3 139051396 A 0.09 AA: 62 HH: 0 GG: 609
2 ALGA0023828 [T/C] 4 17218 A 0.23 AA: 35 HH: 279 GG: 441
23 I1SU10000831 [A/G] 4 20,946,901 A 046  AA: 167 HH: 354 GG: 235
24 H3GA0012680 [A/G] 4 50,359,981 A 009  AA: 71 HH: 0 GG: 682
25 MARC0072059 [T/C] 4 59,045914 T 0.04 TT: 10 HH: 44 CC: 701
26 ASGA0025539 [AIC] 5 52447 C 0.17 cC: 15 HH: 214 AA: 497
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27 H3GA0016263 [T/C] 5 41,156,049 G 0.45 GG: 120 HH: 433 AA: 197
28 ALGA0032087 [T/C] 5 44,336,357 A 0.50 AA: 190 HH: 372 GG: 191
29 Neogen-ERC1 [T/C] 5 70,619,000 T 0.09 TT: 3 HH: 122 CC: 627
30 ALGA0109178 [T/G] 6 28,750 n/a n/a n/a n/a n/a

31 MARC0057020 [T/C] 6 39,767 G 0.09 GG: 5 HH: 121 AA: 622
32 ASGA0030288 [A/G] 6 44,238 A 0.04 AA: 28 HH: 0 GG: 725
33 ALGA0036944 [T/G] 6 128,386,175 C 0.48 CC: 179 HH: 348 AA: 202
34 ASGA0096926 [T/C] 6 145,525,346 A 0.28 AA: 61 HH: 300 GG: 389
35 H3GA0021269 [A/G] 7 44,938 A 0.17 AA: 26 HH: 203 GG: 520
36 H3GA0019527 [T/C] 7 3,841,924 A 0.45 AA: 141 HH: 390 GG: 219
37 ASGA0035157 [A/G] 7 96,537,322 G 0.31 GG: 55 HH: 352 AA: 342
38 Neogen-ASGA0037226_FUT1 [A/G] 7 130,229,391 G 0.07 GG: 1 HH: 103 AA: 644
39 ALGA0050238 [A/C] 8 145,398 C 0.35 CC: 97 HH: 335 AA: 317
40 MARCO0055215 [A/G] 8 38,577,923 A 0.45 AA: 156 HH: 370 GG: 226
41 ASGA0039480 [A/G] 8 107,928,111 A 0.38 AA: 93 HH: 378 GG: 280
42 H2AFV_BV727017_256 [A/G] 8 129,745,123 A 0.23 AA: 16 HH: 289 GG: 390
43 CAPNS5_BV726833 333 [A/G] 9 12,332,860 G 0.14 GG: 103 HH: 0 AA: 637
44 CAPNS5_BV726833_340 [C/T] 9 12,332,867 C 0.13 CC: 94 HH: 4 TT: 645
45 ALGA0053194 [T/C] 9 29,743,249 A 0.37 AA: 112 HH: 331 GG: 313
46 ASGA0045319 [T/G] 9 148,183,187 C 0.22 CC: 38 HH: 247 AA: 463
47 DRGAO0010563 [T/C] 10 34,220,383 G 0.13 GG: 55 HH: 32 AA: 451
48 H3GA0032363 [C/T] 11 55,220 G 0.49 GG: 179 HH: 386 AA: 191
49 ASGA0051711 [A/G] 11 77,040,959 G 0.38 GG: 77 HH: 287 AA: 224
50 DIAS0002084 [T/C] 12 14,931 A 0.34 AA: 92 HH: 324 GG: 339
51 MI1GA0016777 [A/C] 12 21,752 A 0.14 AA: 2 HH: 214 CC: 540
52 ALGA0067216 [T/C] 12 28,517 G 0.36 GG: 247 HH: 48 AA: 455
53 H3GA0034333 [T/C] 12 20,697,934 G 0.36 GG: 97 HH: 353 AA: 305
54 M1GA0017062 [G/A] 12 27,393,623 G 0.29 GG: 42 HH: 353 AA: 353
55 MARC0004712 [A/G] 12 27,642,227 A 0.06 AA: 5 HH: 86 GG: 667
56 DIAS0003803 [G/A] 12 27,699,301 G 0.11 GG: 2 HH: 156 AA: 572
57 LGALS9_BV726873_109 [C/T] 12 46,020,864 T 0.40 TT: 12 HH: 430 CC: 121
58 LGALS9 BV726873_256 [A/G] 12 46,021,011 A 0.48 AA: 132 HH: 428 GG: 166
59 ALGA0066986 [A/G] 12 56,313,314 A 0.06 AA: 0 HH: 85 GG: 665
60 MARCO0017535 [T/G] 12 58,918,656 A 0.49 AA: 188 HH: 363 CC: 199
61 ASGA0099848 [A/G] 12 60,260,816 A 0.30 AA: 57 HH: 337 GG: 349
62 ASGA0098229 [T/G] 12 60,440,086 C 0.32 CC: 58 HH: 365 AA: 327
63 ALGA0067249 [A/C] 12 62,290,077 A 0.44 AA: 168 HH: 275 CC: 254
64 ALGA0067602 [A/G] 13 3,570 A 0.33 AA: 87 HH: 328 GG: 342
65 MARC0037347 [A/C] 13 19,655 A 0.37 AA: 81 HH: 390 CC: 285
66 CASI0008911 [G/A] 13 129,859 G 0.08 GG: 3 HH: 109 AA: 644
67 MARC0063610 [T/C] 13 159,609  fixed 0.00 CC: 0 HH: 0 TT: 749
68 MARC0066018 [T/C] 13 65,793,823 A 0.17 AA: 33 HH: 188 GG: 539
69 ALGA0072356 [T/C] 13 89,799,510 n/a n/a n/a n/a n/a

70 MARC0105089 [A/C] 13 186,364,149 C 0.17 CC: 1 HH: 13 AA: 29
71 ASGA0059530 [A/C] 13 186,851,186 A 0.38 AA: 99 HH: 364 CC: 285
72 ALGA0120575 [T/C] 13 187,210,755 A 0.28 AA: 36 HH: 351 GG: 364
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73 M1GA0019807 [G/A] 14 145,639 A 0.27 AA: 55 HH: 294 GG: 403
74 ASGA0063207 [T/C] 14 46,848,972 A 0.41 AA: 127 HH: 357 GG: 265
75 INRA0044092 [T/C] 14 56,941,399 G 0.10 GG: 1 HH: 145 AA: 604
76 MAPK9 BV726600_246 [C/T] 14 96,925,459 T 0.37 TT: 93 HH: 363 CC: 293
77 ALGA0081394 [T/C] 14 129,661,988 A 0.50 0 HH: 754 AA: 0
78 M1GA0019204 [A/G] 14 136,174,025 T 0.06 TT: 0 HH: 88 CC: 651
79 ASGA0070402 [A/G] 15 76,723 G 0.28 GG: 37 HH: 333 AA: 366
80 ALGA0083683 [A/C] 15 1,614,547 A 0.40 AA: 121 HH: 357 CC: 269
81 ALGA0083658 [T/C] 15 9,702,181  fixed 0.00 AA: 0 HH: 0 GG: 752
82 PPAPDCI1B_BV726992_49 [A/G] 15 55,409,135 G 0.37 GG: 80 HH: 391 AA: 281
83 H3GA0044707 [A/G] 15 91,845,045 G 0.37 GG: 98 HH: 358 AA: 302
84 ALGA0088237 [A/G] 15 93,954,126 G 0.16 GG: 18 HH: 213 AA: 524
85 ALGA0086425 [T/G] 15 100,657,594 C 0.15 CC: 107 HH: 6 AA: 643
86 ALGA0086432 [A/G] 15 101,042,541 A 0.50 AA: 176 HH: 344 GG: 178
87 ALGA0086873 [A/G] 15 123,269,270 C 0.35 CC: 102 HH: 323 TT: 333
88 LIFR_BV726981_496 [C/T] 16 24,931,523 C 0.48 CC: 165 HH: 391 TT: 200
89 ASGA0074201 [A/G] 16 45,805,292 G 0.49 GG: 180 HH: 373 AA: 201
90 ASGA0076724 [A/C] 17 32,707 C 0.37 CC: 103 HH: 352 AA: 295
91 ALGA0095537 [A/G] 17 42,836,916 G 0.11 GG: 8 HH: 143 AA: 600
92 ASGA0079719 [A/G] 18 24,680 A 0.36 AA: 81 HH: 379 GG: 291
93 ALGA0098883 [A/G] 18 33,252,203 A 0.36 AA: 102 HH: 320 GG: 315
94 MARC0056600 [T/C] 18 37,699,670 G 0.28 GG: 34 HH: 350 AA: 371
O ¢
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-~ - = *
(3 3-1-22) ABARA S T3 7oA 2345 vebd 23 ((P-value<0.01)
No Marker Category & | cw | BFT | Mois | IMF | pH | DL | cL | s | CF | CIE- | CIE-
1 ALGA0003271 (Lly‘?n“;ﬁgi%) * ok * * * * *
2 ASGA0101182 Growth related * |k | x| % % %
(Carcass weight)
Yorkshire vs.
3 MARC0030984 Landrace * * * * * * * *
(diff=1.00)
4 ASGA0006375 ( A?}‘Vrgl\v,gl g‘;ﬁd) *
Survival rate %
5 H3GA0006751 (Alive vs. Dead)
Yorkshire vs.
6 H3GA0006905 Landrace * * *
(diff=1.00)
Neogen-CAST Candidate SNPs in
7 67831 430 Neogen swine 9K *
2.12979 panel
Neogen-CAST Candidate SNPs in
8 66602 392 Neogen swine 9K * *
248191 panel
Neogen-CAST Candidate SNPs in
9 67853 270 Neogen swine 9K * * *
2.48309 panel
Neogen-CAST Candidate SNPs in
10 67855 230 Neogen swine 9K * *
2.48699 panel
Neogen-CAST Candidate SNPs in
11 67855 289 Neogen swine 9K * *
248759 panel
Neogen-CAST Candidate SNPs in
12 _77013_98_ Neogen swine 9K * *
249228 panel
13 ASGA0089343 (g;‘r’:e’lts}; I;Stgii) €k
Yorkshire vs.
14 ALGA0020474 (;e}?drlaf)% ) * * *
iff=1.
Growth related * * * * % * *
15 1SU10000831 (Carcass weight)
Yorkshire vs.
16  MARC0072059 ((Ifzfi_gdrace ) * *
iff.=1.00
Survival rate *
17 ASGA0025539 (Alive vs. Dead)
18 H3GA0016263 (ggg’c”:’itsg i\fgg{) *
Yorkshire vs.
19  ALGA0032087 Landrace * *
(diff=1.00)
Candidate SNPs in
20 Neogen-ERC1 Neogen swline 9K * *
pane
21 ASGA0030288 [mmunity * * *
(Immuno globulin)
22 ALGA0036944 Survival rate * *
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(Alive vs. Dead)

Yorkshire vs.

23 ASGA0096926 6 Landrace
(diff.=1.00)
Immunity
24 H3GA0021269 7 (Immuno
globulin)
Yorkshire vs.
25 ASGA0035157 7 Landrace
(diff.=1.00)
Survival rate
26 ALGA0050238 8 (Alive vs. Dead)
Breed specific
a7 HAAEV BVTAT g allele in
— five pig breeds
Yorkshire vs.
28 ALGAO0053194 9 Landrace
(diff.=1.00)
Growth related *
29 ASGA0045319 9 (Carcass weight)
Yorkshire vs.
30 DRGA0010563 10 Landrace *
(diff.=1.00)
31 ASGA0051711 11 Survival rate
(Alive vs. Dead)
32 ALGA0067216 12 Mea(tn\?;)ahty *
Meat Quality
33 MARC0004712 12 (IMF)
Meat Quality
34 DIAS0003803 12 (IMF)
Breed specific
LGALS9 ;
35 kT 12 allele in
BV726873 109 five pig breeds
Breed specific
36 B\/L7(2}(I?§3%S39§56 12 allele in *
— five pig breeds
Meat Quality
37 ALGA0066986 12 (IMF)
Meat Quality
38 ASGA0099848 12 (IMF)
39 ASGA0098229 12 Mea(‘n\(};f‘my
40 ALGA0067249 12 M ity *
Immunity
41 CASI0008911 13 (Immuno globulin)
Growth related *
42 MARC0066018 13 (Carcass weight)
43 ASGA0059530 13 Mea(tm(,f;)a“ty *
Meat Quality
44 ALGAO0120575 13 (IMF)
Immunity %
45 MIGA0019807 14 (Lymphocyte)
Yorkshire vs.
46 ASGA0063207 14 Landrace
(diff.=1.00)
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MAPK9 Breed specific
47 BV726600 24 14 allele in *
6 five pig breeds
Survival rate *
48 MIGA0019204 14 (Alive vs. Dead)
Immunity % %
49 ASGA0070402 15 (Immuno globulin)
Breed specific
PPAPDCIB "
50 15 allele in
_BV726992 49 five pig breeds
SI H3GAOO44T0T 15 A%‘Vrg ‘z‘;l g‘;gd)
Yorkshire vs.
52 ALGA0088237 15 Landrace *
(diff.=1.00)
53 ALGA0086425 15 (g;(r);ts}; 2‘31;;‘;‘1) *
S4 ALGAOOSSA32 15 A%‘Vrg lfgl g‘ggd) *
55 ALGA0086873 15 (g;‘r’g;g; 532;‘1)
LIFR Breed specific
56 _BV726981_49 16 alle_:le in
6 five pig breeds
Immunity
57 ASGA0076724 17 (Immuno globulin)
Yorkshire vs.
58  ALGA0095537 17 Landrace
(diff=1.00)
59 ASGA0079719 18 (L;Tnfgﬁgit;/te) * *
Yorkshire vs.
60 ALGA0098883 18 Landrace
(diff=1.00)
61  MARC0056600 18 Mea(‘n\%)al“y *
O aAIRF AgSFao| A 4] 5o ¥ mhA
St 3TN A ] wpAE oY Fe] E9E H
= Aol AdselA F EHE YHER AT
Erhal etk (3 3-1-23)

_72_




E 3-1-23 F2A9d AS PPl dARA4 B 34 L Aw
SNP panel information Genotype Count Reference population Commercial population Commerpial
population
Category & . . . Positive si Positi i
Nol. Marker SSC Pos. comment Sig_breed DD:(n) Dd:(n) dd:(n) +) Aﬂelg CW (kg) ?i; “//\‘E:ﬁ:lleg CW (kg) Sig_other traits
Growth related KNP x . . BET, pH, driploss,
1 ASGAO0101182 1 40,319,296 (Carcass weight) (YS +LR) AA:40 HH: 233 | GG: 483 A **(<0.001) A ** (<0.001) cooking loss,
CIE-L, a
Growth related KNP x . . ) BFT, moisture, pH,
2 ISU10000831 4 20,946,901 (Carcass weight) (YS +LR) AA: 167 | HH: 354 | GG: 235 G ** (<0.001) G ** (<0.001) cooking loss,
sheerforce, CIE-L
Growth related KNP x . . Lo
3 H3GA0016263 5 41,156,049 (Carcass weight) (YS +LR) GG: 120 | HH: 433 | AA: 197 A ** (<0.001) not significat Cooking loss
Growth related KNP x . . -
4 ASGA0039480 8 107,928,111 (Carcass weight) (YS +LR) AA: 93 | HH: 378 | GG: 280 A *%(<0.001) not significat not significat
Growth related KNP x ..
5 MARC0066018 13 65,793,323 (Carcass weight) (YS +LR) AA: 33 | HH: 188 | GG: 539 A **(<0.001) not significat BFT
Growth related . . . .
6 MARCO0085146 1 125,636,388 (Carcass weight) Duroc GG: 100 | HH: 322 | AA: 328 G **(<0.001) not significat not significat
Growth related
7 ASGA0089343 3 2,758,532 (Carcass weight) Duroc GG: 43 | HH: 197 | AA: 385 G ** (<0.001) G * (<0.01) Moisture,IMF,
Growth related
8 ALGAO0109178 6 28,750 (Carcass weight) Duroc n/a n/a n/a A *%k(<0.001) not genotype analysis not genotype analysis
Growth related .
9 ALGA0086425 15 100,657,594 (Carcass weight) Duroc CC: 107 HH: 6 AA: 643 G **(<0.001) G * (<0.01) BFT, CIE-L
Growth related . . -
10 H3GA0019527 7 3,841,924 (Carcass weight) Berkshire | AA: 141 | HH: 390 | GG: 219 A #%(<0.001) not significat not significat
Growth related .
11 ASGA0045319 9 148,183,187 (Carcass weight) Berkshire CC: 38 HH: 247 AA: 463 A ** (<0.001) A * (<0.01) BFT
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Nol. Marker SSC Pos. Cg;igggnfc Sig_breed Genotype Count P?ii)ﬁflﬁlig IMF (%) P(()ii)ti\/ﬁTeslieg IMF (%) Sig_other traits
I MARC0057020 6 39,767 Mea(tm?;f‘“ty (\I{(SNEL’E) GG: 5 | HH: 121 | AA: 622 G x5 (<0.001) not significat not significat
2 DIAS0002084 12 14,931 Mea(tm%‘;)aﬁty (SI{<SNEL§{) AA: 92 | HH: 324 | GG: 339 A *5 (<0.001) not significat not significat
3 MIGA0016777 12 21,752 Mea(tm%g)ality (\IfSNEL’{{) AA: 2 | HH: 214 | CC: 540 C % (<0.001) not significat Cookingloss
4 ALGA0067216 12 28,517 Mea(tm‘,%;)"“ity (SI(%NEL)I(Q) GG: 247 | HH: 48 | AA: 455 A ** (<0.001) A * (<0.01) BFT,Moisture,pH
5 MIGA0017062 12 27,393,623 Mea(tm%;)"l“ty (SI((SNEL}) GG: 42 | HH: 353 | AA: 353 A % (<0.001) not significat not significat
6 MARC0004712 12 27,642,227 Mea(tm%)"“ity (xlfsNEL)i) AA: 5 | HH: 86 | GG: 667 A % (<0.001) not significat not significat
7 DIAS0003803 12 27,699,301 Mea(tﬂ\%‘:‘)a“ty (\I{<SNEL)§) GG: 2 | HH: 156 | AA: 572 G *# (<0.001) G * (<0.01) Cookingloss
§  ALGA0066986 12 56313314 Mea(tm%;)a"ty (J{(SNKL’;{) AA: 0 | HH: 85 | GG: 665 G ** (<0.001) | AA0, AG: 85, GG: 665 pH
9 ASGA0099848 12 60,260,816 Mea(tn\‘,f;)aﬁty (\I{%NEL);{) AA: 57 | HH: 337 | GG: 349 G ** (<0.001) not significat CW, cookingloss
10 ASGA0098229 12 60,440,086 Mea(tm%;)amy (\I(%NEL)E) CC: 58 | HH: 365 | AA: 327 c ** (<0.001) not significat Cookingloss
11 ALGA0067249 12 62,290,077 Mea(tm?;)amy (%NEL’}‘{) AA: 168 | HH: 275 | CC: 254 A ** (<0.001) A * (<0.01) Cwéc}ii?ﬁggsis,loss’

sheerforcw, CIE-L, a

12 MARC0037347 13 19,655 Mea(tm%‘)aﬁty (SI((SNEL’}‘{) AA: 81 | HH: 390 | CC: 285 A ** (<0.001) not significat not significat
13 MI1GA0004980 3 139,051,396 Mea(tn\%gl)a lity Duroc AA: 62 HH: 0 GG: 609 G ** (<0.001) not significat not significat
14 MARCO105089 13 186,364,149 Mea(tm%;)"““y Duroc cc: 1 | HH: 13 | AA: 29 C % (<0.001) not significat not significat
15  ASGA0059530 13 186,851,186 Mea(tm%;)"l“ty Duroc | AA: 99 | HH: 364 | CC: 285 A ** (<0.001) not significat BFTéHSE}{eLefft‘)’TCC’
16 ALGA0120575 13 187,210,755 Mea(tn\%;f“ty Duroc | AA: 36 | HH: 351 | GG: 364 A % (<0.001) A * (<0.01) Driploss
17 ALGA0106490 2 60,128,850 Mea(tﬂ\%‘:‘)a“ty Berkshire | GG: 113 | HH: 428 | AA: 215 A #%(<0.001) not significat not significat
18 INRAO044092 14 56,941,399 Mea(tm‘f;)"‘“ty Berkshire | GG: 1 | HH: 145 | AA: 604 A ** (<0.001) not significat not significat
19 MARC0056600 18 37,699,670 Mea(tm?;)a"ty Berkshire | GG: 34 | HH: 350 | AA: 371 A ** (<0.001) A * (<0.01) BFEBOmki";;mlfssS,PHa
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sheerforce, CIE-L, a

Category &

Positive_sig

Immuno

Positive_sig

Nol. Marker SSC Pos. comment Sig_breed Genotype Count (+) Allele globulin (+) Allele not trait Sig_other traits
Immunity . . . pH, cookingloss,
1 ASGA0030288 6 44,238 (Immuno globuliny KNP X YS | AA: 28 | HH: 0 | GG: 725 G #(<0.001) ClE-a
2 H3GA0021269 7 44,938 (Imnﬁf‘n‘(’)‘“ggmnn) KNP x YS | AA: 26 | HH: 203 | GG: 520 A #* (<0.001) Sheerforce, CIE-L, b
Immunity . . .
3 CASI0008911 13 129,859 (Immuno globuliny KNP X YS | GG: 3| HH: 109 | AA: 644 G #% (<0.001) Sheerforce, CIE-L
CW, BFT, moisture,
Immunity . . . IMF, pH,
4 ASGA0070402 15 76,723 (Immuno globulin) KNP x ¥§ | GG: 37 | HH: 333 | AA: 366 G ** (<0.001) cookingloss, CIE-L,
a, b
Immunity . . . .
5 ASGA0076724 17 32,707 (Immuno globuliny KNP X YS | CC: 103 | HH: 352 | AA: 295 C #% (<0.001) Cookingloss, CTE-L
Nol Marker SSC Pos Category & Sig_breed Genotype Count Positive_sig Lymphocyte Positive_sig not trait Sig_other traits
’ : comment & yp (+) Allele ymp (+) Allele g
- CW, BFT, pH,
1 ALGA0003271 1 42,786 (Llnr;mﬁgggte) KNP x YS | AA:5 | HH: 172 | GG: 573 A ** (<0.001) cookingloss,
ymp CIE-L, a, b
2 ALGA0023828 4 17,218 (L%I;ﬁggte) KNP x YS | AA: 35 | HH: 279 | GG: 441 A #%(<0.001) not significat
3 H3GA0032363 11 55,220 (Ll)lr?nrgﬁgict)}//te) KNP x YS | GG: 179 | HH: 386 | AA: 191 G #*(<0.001) not significat
4 ALGA0067602 13 3,570 (Llyrxnnr;ﬁgétyyte) KNP x YS | AA: 87 | HH: 328 | GG: 342 G % (<0.001) not significat
5 MI1GA0019807 14 145,639 (L%r;‘ﬁgigte) KNP x YS | AA: 55 | HH: 294 | GG: 403 A #+ (<0.001) BFT
Immunity BFT, moisture, IMF,
A00797 X X : : : <0. iploss, cookingloss,
6 ASGA0079719 18 24,680 (Lymphocyte) KNP x YS | AA: 81 | HH: 379 | GG: 291 A % (<0.001 dripl kingl
Nol. Marker SSC Pos. Category & Sig breed Genotype Count Alive Allele  Dead Allele | Positive_sig not trait Sig_other triats
comment frequency frequency (+) Allele
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Survival rate
1 . . . .
MARC0027411 1 6,296 (Alive vs. Dead) KNP x YS | AA: 171 | HH: 131 | GG: 365 G: 0.02 G: 045 not significat
5 Survival rate . . . .
ASGA0006375 1 268,795,123 (Alive vs. Dead) KNP x YS | GG: 58 | HH: 288 | AA: 401 A: 043 A: 0.00 CW
Survival rate
3 DRGA0002473 1 295,017,152 (Alive vs. Dead) KNP x YS AA: 0 HH: 0 GG: 740 A: 030 A: 0.00 AA:0, AG:0, GG: 740
Survival rate . .
4 H3GA0006751 2 48,912 (Alive vs. Dead) KNP x YS | CC: 86 | HH: 203 | AA: 466 A: 0.36 A: 0.03 CW
Survival rate .
5 H3GA0012680 4 50,359,981 (Alive vs. Dead) KNP x YS | AA: 71 HH: 0 GG: 682 A: 0.38 A: 0.00 not significat
Survival rate
6 ASGA0025539 5 52,447 (Alive vs. Dead) KNP x YS | CC: 15 | HH: 214 | AA: 497 C: 0.32 C: 1.00 CW, BFT
Survival rate
7 ALGA0036944 6 128,386,175 (Alive vs. Dead) KNP x YS | CC: 179 | HH: 348 | AA: 202 C: 043 C: 0.00 Moisture, IMF
Survival rate
8 ALGA0050238 8 145,398 (Alive vs. Dead) KNP x YS | CC: 97 | HH: 335 | AA: 317 A: 0.33 A: 0.00 CIE-a
Survival rate . .
9 ASGA0051711 11 77,040,959 (Alive vs. Dead) KNP x YS | GG: 77 | HH: 287 | AA: 224 A: 045 A: 0.00 CW, CIE-L, a
Survival rate
10 MARC0063610 13 159,609 (Alive vs. Dead) KNP x YS CC: 0 HH: 0 TT: 749 G: 042 G: 0.00 CC:0. CT:0. TT:749
Survival rate
11 ALGA0081394 14 129,661,988 (Alive vs. Dead) KNP x YS GG: 0 HH: 754 AA: 0 A: 0.20 A: 1.00 AA:0, AG:754, GG:0
Survival rate CW,BFT,cookingloss,s
12 M1GA0019204 14 136,174,025 (Alive vs. Dead) KNP x YS TT: 0 HH: 88 CC: 651 A: 0.14 A: 0.50 AA: 0, AG:88, GG:651 heerforce,g
CIE-L, a, b
Survival rate . .
13 ALGA0083683 15 1,614,547 (Alive vs. Dead) KNP x YS | AA: 121 | HH: 357 | CC: 269 A: 0.41 A: 0.08 not significat
Survival rate
14 ALGA0083658 15 9,702,181 (Alive vs. Dead) KNP x YS AA: 0 HH: 0 GG: 752 A:0.35 A: 0.00 AA:0, AG:0, GG: 752
1 Survival rate . ) . ) IMF, pH, driploss,
5 H3GA0044707 15 91,845,045 (Alive vs. Dead) KNP x YS | GG: 98 | HH: 358 | AA: 302 A: 0.50 A: 1.00 cookingloss,
sheerforce, CIE-L
Survival rate . . IMF, pH,
16 ALGA0086432 15 101,042,541 (Alive vs. Dead) KNP x YS | AA: 176 | HH: 344 | GG: 178 A: 0.50 A: 0.00 cookingloss,
CIE-L, a, b
Nol. Category & . YS Allele LD Allele Positi i . . .
o Marker SSC Pos. comment Sig breed Genotype Count frequency frequency (()il) lfﬁsllg not trait Sig_other triats
Yorkshire vs. CW, BFT, pH,
1 MARC0030984 1 164,813,189 Landrace YSvs. LD | AA: 0 | HH: 44 | GG: 707 | G: 1.00 G: 0.00 cookingloss,
(diff.=1.00) sheerforce,
CIE-L, a, b
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10

12

13

14

15

16

H3GA0006905

ALGA0020474

MARC0072059

ALGA0032087

ASGA0096926

ASGA0035157

MARCO0055215

ALGA0053194

DRGAO0010563

H3GA0034333

ALGA0072356

ASGA0063207

ALGA0088237

ASGA0074201

ALGA0095537

ALGA0098883

10

12

13

14

15

16

17

18

36,860,337

46,718,121

59,045,914

44,336,357

145,525,346

96,537,322

38,577,923

29,743,249

34,220,383

20,697,934

89,799,510

46,848,972

93,954,126

45,805,292

42,836,916

33,252,203

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

Yorkshire vs.

Landrace
(diff.=1.00)

YS

YS

YS

YS

YS

YS

YS

YS

YS

YS

YS

YS

YS

YS

YS

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

LD

LD

LD

LD

LD

LD

LD

LD

LD

LD

LD

LD

LD

LD

LD

YS vs. LD

AA: 0 HH: 57 CC: 699

AA: 4 HH: 173 | CC: 307

TT: 10 HH: 44 | CC: 701

AA: 190 | HH: 372 | GG: 191

AA: 61 | HH: 300 | GG: 389

GG: 55 | HH: 352 | AA: 342

AA: 156 | HH: 370 | GG: 226

AA: 112 | HH: 331 | GG: 313

GG: 55 HH: 32 | AA: 451

GG: 97 | HH: 353 | AA: 305

n/a n/a n/a

AA: 127 | HH: 357 | GG: 265

GG: 18 | HH: 213 | AA: 524

GG: 180 | HH: 373 | AA: 201

GG: 8 HH: 143 | AA: 600

AA: 102 | HH: 320 | GG: 315

: 0.00

: 1.00

: 1.00

1 0.00

: 0.00

: 0.00

: 0.00

: 1.00

: 0.00

: 0.00

: 0.00

: 0.00

: 1.00

: 0.00

: 0.00

: 0.00

G:

: 1.00

: 0.00

: 0.00

: 1.00

1.00

: 1.00

: 1.00

: 0.00

: 1.00

: 1.00

CW, BFT, sheerforce

Sheerforce, CIE-L, b

CW, BFT

pH, sheerforce

Moisture, IMF,
cookingloss,

Moisture

not significat

pH

CW, BFT, IMF,
cookingloss, CIE-a

not significat

not genotype analysis

CIE-L

BFT

not significat

CIE-L, b

pH

Nol.

Marker

SSC

Pos.

Category &

Sig_breed

Genotype Count

Significant_traits in Commercial population
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comment

Neogen-CAST Candidate SNPs in
_67831_430_ 2 106,941,192 Neogen swine 9K - GG: 69 | HH: 249 | TT: 430 BFT (<0.01)
2.12979 panel
Neogen-CAST Candidate SNPs in
_ 66602 392 2 106,976,361  Neogen swine 9K - AA: 119 | HH: 193 | CC: 441 pH(<0.01), cookingloss(<0.01),
2.48191 panel
Neogen-CAST Candidate SNPs in
_67853_270 2 106,976,488  Neogen swine 9K - GG: 27 | HH: 286 | AA: 435 pH (<0.01), cookingloss (<0.01), CIE-L (<0.01)
2.48309 panel
Neogen-CAST Candidate SNPs in
_67855_230_ 2 106,976,878  Neogen swine 9K - TT: 26 | HH: 284 | GG: 438 pH (<0.01), CIE-L (<0.01)
2.48699 panel
Neogen-CAST Candidate SNPs in
_ 67855 289 2 106,976,937  Neogen swine 9K - AA: 26 | HH: 284 | GG: 439 pH (<0.01), CIE-L (<0.01)
2.48759 panel
Neogen-CAST Candidate SNPs in
_67857_306_ 2 106,977,401  Neogen swine 9K - CC: 0 HH: 0 TT: 757 CC:0, CT:0, TT:757
249223 panel
Neogen-CAST Candidate SNPs in
_77013_98 2 106,977,407  Neogen swine 9K - AA: 26 | HH: 285 | GG: 439 pH (<0.01), CIE-L (<0.01)
2.49228 panel
Candidate SNPs in
Neogen-ERCI1 5 70,619,000 Neogen swine 9K - TT: 3 HH: 122 | CC: 627 pH (<0.001), CIE-L (<0.01)
panel
Neogen- Candidate SNPs in
ASGA0037226 7 130,229,391  Neogen swine 9K - GG: 1 HH: 103 | AA: 644 not significat
_FUTI panel
Marker SSC Pos. Cg;ergronrgnfc Sig_breed Genotype Count Significant traits in Commercial population
DCTNI1 Breed specific
_BV726655 25 3 71,758,333 allele in five pig - TT: 0 HH: 0 CC: 750 TT:0, CT:0, CC:750
6 breeds
H2AFV Breed specific
_BV727017_25 8 129,745,123 allele in five pig - AA: 16 | HH: 289 | GG: 390 CW(<0.01), MF(<0.01), pH(<0.01),
6 breeds
CAPNS Breed specific
_BV726833 9 12,332,860 allele in five pig - GG: 103 HH: 0 AA: 637 not significat
333 breeds
CAPNS5S Breed specific
_BV726833 9 12,332,867 allele in five pig - CC: %4 HH: 4 TT: 645 not significat
340 breeds
LGALS9 Breed specific _ . . . BFT (<0.001), pH (<0.001), CIE-L (<0.01), CIE-a
BV726873 12 46,020.864  ,jicle in five pig TT: 12 | HH: 430 | CC: 121 (<0.01), CIE-b (<0.01)
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109

LGALS9
_BV726873
256

MAPK9
_BV726600
246

PPAPDCIB
_BV726992
_49

LIFR
_BV726981
496

12

14

15

16

46,021,011

96,925,459

55,409,135

24,931,523

breeds

Breed specific
allele in five pig
breeds

Breed specific
allele in five pig
breeds

Breed specific
allele in five pig
breeds

Breed specific
allele in five pig
breeds

AA: 132

TT: 93

GG: 80

CC: 165

HH: 428

HH: 363

HH: 391

HH: 391

GG: 166

CC: 293

AA: 281

TT: 200

BFT (<0.01), IMF (<0.01), pH (<0.001), driploss
(<0.01), cookingloss (<0.001), sheerforce (<0.001),
CIE-L (<0.001), CIE-a (<0.001), CIE-b (<0.001)

BFT (<0.001), IMF (<0.01), pH (<0.001), driploss
(<0.01), cookingloss (<0.001), CIE-L (<0.001),
CIE-a (<0.001), CIE-b (<0.001)

pH (<0.001), cookingloss (<0.001), sheerforce
(<0.01), CIE-L (<0.001), CIE-a (<0.001), CIE-b
(<0.001)
Cookingloss (<0.01), CIE-L (<0.01), CIE-a (<0.01),
CIE-b (<0.01)
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O Hlg|Rn=Ed o]Asl7]e] <A 1 wjole wHgS A8 Y3 in vitro
cultureE AR o, 7]F] 3-Tmme YFENA 2FH 3 oocyter. Tt}
|

2 S7h A g0 & AME (& 3-2-1, 2).

Ho
1o
)
lo

(¥ 3-2-1) Effects of the new IVM (18 hours) system on embryonic

development after in vitro fertilization.

Groups Embryos cultured, N* No. (%) of embryos developed to Total cell number in blastocyst (N)°
>Two-cell Blastocyst

Control 208 151 (709 +36) 68 (307 £ 4.2) 672 £ 6.7 (30)

New [VM 56 39(720+79) 30 (566 = 2.5)° 958 +9.1(18)¢

2 Five times replicated.
> Number of examined blastocysts.
“ Values with different superscripts within a column differ significantly (P < 0.05),

(3 3-2-2) Aejsd 5 wjobdede] Qlof M= A9 < (18417 Al =Hl 9]
R
Groups Embryos cultured, N* No. (%) of embryos developed to Total cell number in blastocyst (N)°
>Two-cell Blastocyst
Control 138 117 (845 + 26) 22(158 +22) 386 +49(11)
New IVM 65 60(950 +29) 18(292 £17) 633 £99(10)°

# Four times replicated.
b Number of examined blastocysts.
¢ Values with different superscripts within a column differ significantly (P < 0.05).

2. AP o] +5¥E FE H FTEE AL BE A

7h A1EES AT7EdA 2AE PRRS AFAE FAS 7K A2 FAHAHE
MA L 22E AF st AALE S

o

=

O Z7]°l PRRS A& d25 71 Aoz FAH= 7=

==
o] AMNEES 1 3E 7] 98] Primary cultureE AAstoy odog

2



ola] AAE o] Astgd e, o] & Primary culture TEEZS
g WMo HFS Fd s, ofFo FRE H FEY 9FxAs
At AMEMAS A= A odgle]l AMAEE kHHoz I
& Ads (2" 3-2-2)

O % PRRS A3 J4& 7 3o x FAH= /A 4o AF Y
= 2%, ¥ Primary culture T2 EZS o] &3to] kA A o7 AN F
gHE & 5 ds Aol AAHA

(19 3-2-2) /WA E Primary culture ZTE2EZFS o] 83t +=HH porcine

cell line A}X. A, B : ¥2E AEF ; C, D FEAZF

N

7§72 nAE AEE o83l Ba B Al $5 FA AA
A3} nEol 7)o

O ® dA4dge ok 7fAAZ] Primary culture T2EZFS o]83te] A
sk ofst TR AANEES FZAEESATUI JAl 54

ol AMIZES Zojx SCNT wjolE A&Hoz AAEIS (Figure
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NT N Dat Egg N e Saegh ly(% ded(% hatched(%6 BL fro
(% 2! um. m.
g9 5 4 g Total(%) early(%) expended(%) atched(%)
1 | 2013-08-22 32 4 5 il 10 (31.25%) 3(9.38%) 0/(0.00%) '(0.00%) 3 (9.38%)
2 2013-09-06 61 1 15 1 27 (44.26%) 2/(3.28%) 4 (6.56%) 3 (4.92%) 7 (11.48%)
3 2013-09-26 32 5 7 3 15 (46.88%) 2 (6.25%) 0 (0.00%) 1(3.13%) 2/(6.25%)
4 | 2014-01-23 43 8 11 9 28 (65.12%) 3(6.98%) | 2{4.65%) | 1(2.33%) 5/ (11.63%)
5 2014-06-04 75 4 9 7 20 (26.67%) 5(667%) | 719.33%) | 4(5.33%) 12 (16.00%)
6 2014-06-12 75 5 31 2 38 (50.67%) 6 (8.00%) 6 (8.00%) 1(1.33%) 12 (16.00%)
7 2014-06-19 60 1 19 7 27 (45.00%) 70L 6?%) 9 (154 DD%) 2(3.33%) 16_(26.6?%)
8 2014-06-26 70 3 10 8 21 (30.00%) 1(1.43%) 6/{8:57%) 3 (4.29%) 7 (10.00%)
a9 3-2-3. sARES] U L cell lines AREFE A3 o] 4
Hjofe] Al e HolH.
3. AT o4 7w E # dAVH A
b QA A7 ot sEial B RS BAS So) TEETE o

160

140

120

100

30

60

40

Relative mRNA level (fold of control)

20

ol X
AAAY Aol N& ATE 53

. CONTROL (5 M trans-e-viniferin

il

PCNA oCT4 DNMT1 Caspase 3 BAX

a7 3-2-4. A9 5ERL trans—e-vinifering A lste] d5E WA Ul

PCNA, OCT4, DNMT1, Caspase-3, BAK, BAX mRNA2] 2&.
A2 AHREES S #P<0.06 vs. control.

O Trans-e-viniferin ® Fol|A FE3 dA o=z 3its) dd5 &
& A

o Al AEo o] trans—e-viniferin®
= %
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o &

@)

Aol go] Bt & A4E WxloA total RNAS FE53 & JAAL 74
S E84 Y cDNAE o]&3o] PCNA, OCT4, DNMTI, Caspase-3,
BAK, BAX ###+¢] 28 %S Real-time PCRS %3] &<l (19

I A3 05uM trans-e-viniferin® 2] 1594 DNAE dWE# ol A7
= DNMTI1o] f9AHom F7tatdar, olxde AdoAE= 0.5uM trans-¢
—viniferin® 2] 3ol A A W] GSHYo] S7Fstal ROS7F H4std o
H, 295 FFs] 2ZokS W, DNMT1e 2del F7t2 Axgde o
FdE Aow AZEA M AL wjobdrde] FowtAR AAEH S

. AAAEFHNS wotol 718 AML Bkl MAHE A o4

FYsta oo AAHBERAT} FAH AR BN 2HY

$43 FAALE A AN 5&H FA4Y HES A v TA
SR 047 ML st 237 Q0I3)e] HA AE WA 5
Aeko] 27l ZHHE (FYH 3 10-2013-0046564, 20134 4¢€ 26Y)E 119+
aho] d@vlE Ss ol 53 AW v AL

B} Wi ate] 7]E o]A7] 539 #Hste dAA duAES FX(20144
69 23907} wgron] o FAX W 1A = ;
19, S Aol 3 EEo]Ho s =3

L
A

kT
ox

O

ATAY] Bdolehis A ATIINY B AFS 483 a7l Fr} 9
m, G5 37149 3de] Aviziel Ng A9, B SIS Aes A7

9% A0 AEle] BAYY FUE AT AFFYIRAY BEE b

A o rfe

T FEAG oA O] JAFFAY] FoAAAL W 4500,00070 [900,0005F
(900WHTF 10%)#23] (F5-3815)*2.5(3] A&) = 4500,00070]17F A%, 3t
A E7F 10,0009 AAsH J 45409 R &S Hola &

Ed A2 GE AATN $5E FEY B2 44 Fgsta gt
Aol X AFuAZ AUE AHEHE o g5te] $5FA FES F
249 A¥sq Agon U A%, FE 59 WARNE A9
S FE A AAEe B AL F U2 Ao /Y



(1% 3-2-5) A g D FHEY HEEA Al A =HA] 25 24, B
FHE] 7 =i A Zpgoll A4de e, C: E.O (ethylene oxide) gas &= it gt
7He
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O & A"l Aal of Aol 7HHE7} o' Fej2 A Agom A
HeA A9 =5 =5 A A 2Hom HAER H
RE] ARERE AT 2242 6719 E AR mjEdAdEe] A 24
AEEEE (I® 3-2-6). 2A= JHEIHE o &3ste] FATE oA T 1
o= HAZF BA el £ B olHE AAlsk=d o] A7l A2 A
T2 A7 @i mEkA JHEEE A A N-oF A ETEA A s
b & ° golald AQ) o] F olHus T3 FATS AwE U=
olAste] F ¥ &4al wWEA AT o ¢ s Ao A74EH
=

(719 3-2-6)
A T 7HH. b 7}HH 9]
AFHFE D 7HEIHE dlgl e g

A4 HE A8/ YA Iml
.
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¥ FHEIHE o] &3 AT o|4H

D Y EE=Y TALHE J@F BL&s7T 38)

@ HA7] Y EEY gsFet FEFHE vlFet Ei A A

@ 9ot FHS WEd Y ¢3es AFESt &

@ AU Fol o]277} & Eod F JAEF &2 QH(Lubricant)% HF 2t}
(AU F & 0|27 23/ FE)(Figure 2-3-3b).

® o478 g% WRE FYst] we 23F PEE AT ARAA 2

® =37/ F5 A ATAFE MY

@ Ny = 01*—‘.%3 "ol do AgE YHE7HA 4ol EtkFigure 2-3-30).
® PZM mediagE AFg-3lo] 33](ZF ImL#2 3mL) washing $+c}.

© HjolE =A%) AR YWRE FYste] o] 2 thFigure 2-3-3d).

0 PZM media& A}83lo] 13] washing 3+t

@ °]A71& AAZ

O 7HHEE o] &3 o]24<% HolE& Figure 3-2-79F 21, FAHHS o]4
e HES FJAZMA ARl X e HHY. B FEHE ARESHY
FATE oA A FEANES SSAIZE F AT v Yo
2 nFAAe] EF gt et el A3 9 BEed 2EYAE HL
st &+ dAS

X} : 2014.08.01 AlEX}: SA=l HX 24

$ELE HS ;200 HZ 170 kg ML 131 122 A (87HEH)

Hi&™ el X} - 2014.07.30 F| 2RI : 2014.08.31 fokAN QN X &2

H|Z : O|Al7| 2oro™a - 2014.11.23

MIZZ : Normal IVF embryo: 4 cell stage : 6274
Transgenic embryo : 697§

O| A F HfofZ4-: 131

(29 3-2-7) & A9l 7HHEHE ol &ato] AAIE o4 4< dHolH

4. A A FAE AT AXFAD 3 I F AA A&

}oGEe YR BA 238 wgoz A9 WG 24 PES AFse] A
ins

o 7 wjot] A BE P L AFYY HL: =
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(3£ 3-2-3) A& =5<t myostating A2 g F ALfFAHAIZ A ufjo} ¢

EIRS
=2 =2
Group No. of No. (%) of embryos developed to
| embryos Total cell number (n)**
(ng/mi) cultured * 2 2-cell Blastocyst
0 174 91(52013.7) 26(150+1.0)° 926 19.8 (19)°
1 174 $8(51.515.4) 29 (16.610.8)" 1249 £10.5 (21)°
10 176 108 (61.5%1.6) 38(21.5+ 1.5 13131154 (21)°
100 178 97 (547 £2.9) 26(148+2.6)° 1303 £14.6 (19)°

*Four times replicated. **Number of examined blastocysts.
3% yalues with different superscripts within a column differ significantly (P < 0.05).

0 1 10 100

(1% 3-2-8) e 744 wj¥rEE (a-d; x100) Hoechst-333420. 8 o 4 gt
AFZ(e~h; x400). Myostatine 0 (a and e), 1- (b and f), 10~ (¢ and g)
and 100 ng/ml (d and h) s =2 AL 5345 Al

O Myostatin® Growth Differentiation Factor 8 (GDF8)°. & ] 2 <vfx]

_89_



A% 1ng/mls A F TFAN frelHow WuE FH o] 33
& Ra, WS cell£E Fol vwEe] wEAEE Hrhe

GDF8E A3t == 180] Control 189 H3] ooz @
cell 7MA&= Ao = YElE (X 3-2-3, 19 2-2-8)

|

\}

Wetd 9 AsE e ) A9 g%ahgeld GDFsSl AUE FomH
Fo 4o UAE 958 5 9u, AFYoR AFulote YNEE
2 Y+ 9da @ F AL
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(3 3-2-4) Ge-132& A=l A Aol Adg45

104134 A&

Ge-132 Concentration (pgiml )

it {contral) 100 200 400
MNumber of cocytes 104 106 1 129
exarmined

Penetrated (%) 7T 4+ 4.5 9.5 + 38 372 4+ 27 22474
MPN formed (26)1 E8.9 4+ 5.2 939+ 38 o5 £ 2.5 9319419
Monospermy (%%)1 251+ 368 453+ 53 47740 48m s o0f
Pobyspermy (%)t G1LE+ 56 186 + 7.2 49.8 + 4.8 4500+ 10.1
Efficiency of . 3 k L b
5 2174+ 21 407 + 5.3 A14 + 2.5 JBE 432

fertilization] - : i :

Data are groes as meanSEM, Valnes wish d&fferent superscrgpt

Eeteers withen rows are signaficancy ifferent (PO.05); expenment was repeaied hroe tames. MFTS, male pronscieus
*Percenmage of the nusnber of cocvies exammned

tPercentape of the mumber of aocvies pensorped

tEfficiency of fenihration was the perceniage of mosospermic oocvies from totl examsnsd

O Carboxyethylgermaniumsesquioxyde (Ge-132)+= d4kslg = 7pxtha

Z dEd AR E S

O ¥ ATYE G128 AYHagel HArbstel 448 UAE Ax, 1
dAE olg3tel AFSE AASAS W, 93 FAsdud 2PS
A

uj
ﬂﬁl"&‘?} control :L«Oﬂ H]?‘SH W-JZ* o7 HARE=ASo] =7 eyt

3T
, T8 5 29 wjete] E¥ER FoHor =A vEwoeH, 54

al ,
T 7dx Wit E HYE S W Ge-1325 100ug/ml= A 8] gk 1ol A
o4 o2 Expended BiHFE O] H] 0] controlol] W8] =4 YENS

O T3 winkxe] HES Hristr] fal wivtxd MEFE Rl A=t
200ug/ml=Z A &dt Z1FolA controldl H]E] FelH oz AMESFTF EA

O o A}z RS u, AY&IF o) Ge-1329) A FAel &
g Fa% 482 & Aol 7huofy
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(£ 3-2-5) Aedds &t Ge-1325 A2t 5 AdsA A7l ot

Embryos developed to (N, %)

Concent(t};t-iézz(pgme) S mm > 2-cells Blastocyst Togllac;g;{fb&gs i
0 (control) 181 111 (613 + 2.9y 57 (316 £ 3.0) 71.5 + 7.8%(19)
100 178 18(66.0 £ 3.7%  72(40.5+3.5) §7.3 + 7.8 (18)

200 182 133 (73.1+ 1.2 67 (36.7 £ 1.3) 1013 + 10.6° (19)

= 186 130 (69.9+ 0.9)*  72(38.9 + 4.0) 95.1 + 10.15 (20)

Values with different superscript letters within a column differ significantly (P < 0.05). Experiment was repeated four
times. The data represent means + SEM.

* Percentage of total cultured oocytes.

T Number of examined blastocysts.

(A) (B)
2505 - T b
. 20%
E* 20% z I b
) . = a T
: 25% = 0pgml (Contrel) 2 1504 i lk] ' m0ug/ml (Contro)
E 2004 = 100pg/ml ‘E K E100pgml
b "
< 150 - b B 200pgmi % 109% I =200pg/ml
£ s I = 400pgm & Il “400pgmt
S * TELL
50
504
23 cells 4-5 cells 6-8 cells EarBL Exp BL Hat BL

(19 3-2-9) A% 5<F Ge-1325 U2 =2 A3 A=
] dl

AT 5 294 Edad(A)3 7LA wfRE
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Viremia (TCID5,/100ul)

(¥ 3-3-1) H7¥ PRRS #lole]~=<l VR233E &g =HA 507+ 9

45 EoF dEnlol |~ s % (viremia)9t A ZFHADWGR) Q] A
Al
Y. PRRSV 3279l 9% MHC type¥ PRRS A 34 #&H F-121] AAAA
4

2 0}04 =] FE=A2e] MHC class 13 1T 52 #9] typingS 2 A3H

1) DQB1
D Homozygous 0201 5 17 9] typeo] WA=
@ Homozygous 0201 (24.4%), Heterozygous 0201/0202 (17.1%),
Heterozygous 0202/0601 (7.3%), Heterozygous 0202/0402 (7.3%),
71e} (43.9%

2) DRB1
D Heterozygous 0201/0402 & 15 &9] typeo] =74
@ Heterozygous 0201/0402 (14.6%), Heterozygous 0402/0901
(12.2%), Homozygous 0201 (12.2%), Heterozygous 0201/0701
(9.7%), 71€+ (51.2)%

3) SLA1

D Heterozygous 0401/13ms21 = 22 %9 typeo] 7=
@ Heterozygous O40l/13ms21 (24.46%), Heterozygous
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0301(-19)/0801(-19) (7.3%), Homozygous 0101/w11;jh01(-4) (4.9%),
71} (63.4)%

4) SLA2
D Heterozygous 0201(-26)/w13ms20 % 27 £9] typeo] &A%
@  Heterozygous 0201(-26)/w13ms20 (19.5%),
12Lw01/12Lw01(-=2) (9.8%), 718} (70.7)%

Heterozygous

5) SLA3
D Homozygous 0101 5 12 9] typeo] WA=
@ Homozygous 0101 (29.3%), Heterozygous WuO5(-16)Wu05(-18)
(14.6%), Homozygous Wu05(-16) (7.3%), 7|E} (48.8)%

(3 3-3-1) 34H-E Aol o] &% o]fFA= 5079 MHC %%} typing
A

No' DQB1 DRB1 SLA1 SLA2 SLA3
1 0201/0601 UT* 0401 0201(-26)/05rh07 Wu05(-9)/Wu05(-16)
2 0201/0601 uT Ww09sm09(-9) 05sy01/w09sn01(-23) 0101/Wu05(-16)
3 0201/0901  0201/0901 0401/0501 0401/0501 Wu05(-9)/Wu05(-12)
4 0202/0901 0402/0901 08sk01/ms5(-4) 040202/0502 0101(-15)/Wu05(-16)
5 0202 0402/kn05  0301(-19)/w11jh01(-4) 040202(-7)/jh01(-1) 0602(-22)/Wu05(-16)
6 0303 0404 0101/an01 es22 Wu05(-9)/Wu05(-12)
7 0201 UT 0801/an01 0502 0701sm19/Wu05(-16)
8 0201/0303  0201/0403 UT 040202/w06sv01(-37) UT
9 0201 0201/0701 0401/1201 0701(-24)/w09sn01(-10) Wu05(-16)/Wu05(-18)
10 0303/0402  0404/0901 0401/13ms21 040202/0701(-24) Wu05(-16)
11 0201/0202  0402/0501 uT 0701(-24)/12LwO01 uT
12 0201/0503 1101 0401/w11jh01(-4) 040202/5h01(-1) 0401
13 0201 0201/0701 0401/1201 0701(-24)/w09sn01(-10) Wu05(-16)/Wu05(-18)
14 0202/0303  0402/0404 0801(-7)/15dh01(-3) 12Lw01/12Lw01(-2) Wu05(-16)/Wu05(-18)
15 0201 0201 0301(-5)/0401(-5) 0401(-3)/07th12 UT
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16 0201 0201 0401/13ms21 0201(-26)/w13m20 0101

17 0201 0201/0701 0401/13ms21 0201(-26)/w13m20 0101

18 0201/0601 UT 0401/15dh01 05sy01(-1)/055y01(-5) 0602(-5)/Wu05(-16)
19 0201 0201/0901 0401/13ms21 0201(-26)/w13m20 0101

20 0201/0202  0201/0402 0401/13ms21 0201(-26)/w13m20 0101

21 0701 kn05 0401(-5)/0701 0201(-10)/w06sv01(-37) Wu05(-16)

22 0201 0201/0901 0401/13ms21 0201(-26)/w13m20 0101

23 0201/0402  0201/0901 0401/13ms21 0201(-26)/w13m20 0101

24 0201/0203 UT UT UT UT

25 0201 0201 0401/13ms21 0201(-26)/w13m20 0101

26 0402 0901/kn05 0301(-19)/0801(-19) Ww06sv01(-37) Wu05(-16)

27 0201/0204 UT th03/w11jh01(-4) 05rh03/jh01 0601

28 0201/0303  0201/0403 UT $h01/w08swO01 UT

2 T 0402/0901 T WOGSVOI(-37))/WO9snOl(-10 T

30 0201/0202  0201/0402 0702/w11jh01(-14) h01/w09sn01(-10) UT

31 0202/0402  0402/0901 0301(-19)/0801(-19) 12Lw01/12LwO01(-2) Wu05(-16)/Wu05(-18)
32 0202/0402  0402/0901 0301(-19)/0801(-19) 12Lw01/12Lw01(-2) Wu05(-16)/Wu05(-18)
33 0202/0303  0402/0404 0801(-7)/15dh01(-3) 12Lw01/12LwO01(-2) Wu05(-16)/Wu05(-18)
34 0201/0202  0201/0402 0401/13ms21 0201(-26)/w13m20 0101

35 0201/040101 0201 0101/w11jh01(-4) 0102/12Lw01(-2) 0101

36 0202/0402  0402/0901 UT UT UT

37 0201 0201/0701 0702(-14)/st11 h01/w09sn01(-10) Wu05(-19)

38 0201/0202  0201/0402 08sy01/w11jh01(-4) 12Lw01/jh01 0101

39 0201/0202  0201/0402 0401/13ms21 12LwO01/w13sm20 0101

40 0201/0202  0201/0402 UT UT UT

41 0201/040101 0201 0101/w11jh01(-4) 0102 0101

42 0202/0303  0402/0404 0801(-7)/15dh01(-3) 12Lw01/12LwO01(-2) Wu05(-16)/Wu05(-18)
43 0201/0202  0201/0402 0401/13ms21 0201(-26)/w13m20 0101

44 0201/040101 0201 0101/w11jh01(-4) 0102/12Lw01(-2) 0101

45 0202/0402  0402/0901 UT UT UT

46 0201 0201/0701 0702(-14)/st11 $h01/w09sn01(-10) Wu05(-19)

47 0201/0202  0201/0402 08sy01/w11jh01(-4) 12Lw01/jh01 0101

48 0201/0202  0201/0402 0401/13ms21 12Lw01/w13sm20 0101
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49 0201/0202 0201/0402 uT uT uT

50 0201/040101 0201 0101/w11jh01(-4) 0102 0101

' Animal no.
*UT: Untypable

t}. Major Histocompatibility Complex (MHC) typing® PRRS A3 3}lo] A+
Z3A

O DQBI, DRBI, SLA1, SLA2 ¥ SLA3 fFxzte] thdt 22243} viremia
go] fojHor vru FAFo] JhH o R ol PRRSO AdAE W
ol]= ZMAQl #24+= tA Eo|3k MHCHAAZ A %o] homozygous
701(DQB1), homozygous Kn05(DRB1), heterozygous
0401(-5)/0701(SLA1), heterozygous 0201(-10)/w06sv01(-37) (SLA2),
homozygous Wu05(-16)(SLA3)Z #2415 (¥ 3-3-2, 3).

O #¥kd o=z DQBIT DRBlI 44 (SD <107} SLAL, 2, 3 (SD
<10°Y R v} viremia @™ = A7 =

O 94U T FAFE MHC #4453 thi Aol7h g Aoz

=)
=

it

r
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O

chFat vpolesol hdol Wi wWolel Fod Aow A vk
+42kek PRRSV A &4 ve] AaaAs #4¢

Guanylate-binding protein(GBP)13% 2 A= QIH 74,
Bl & fF=7F 1 CH gntolH s L £y FuUg v
2> 59 RNA wfolejzo] tjgh wojeof #edo] e o= veA 4.

CD163# CD169 ¥l =-2 PRRSVO 7HAAE<S]

=i EQL HE A A E =4
&t PRRSVE] ZAel 7Hd s23 ZAH} 5= dew

B 9

MX13} USP18% ClZFdx 5o wpolg] 7hdol thdk AgAlo] F
93t AR Wax 9gomE PRRSVO that A3 ue] AaaA=

B892,
. Body weight Body weight
Verimia of 2 weeks
after PRRSV challenge 0 weeks after PRRSV challenge 2 weeks after PRRSV challenge
o 4 —-—r— - -
- A - i : T T
' AR i O S e
N z == i : z - ’ |
—_ a © S o :
- —e [ @ -
z z
& &
] T o o
0 o ! T = RS '
] o i o i
T T T T T T T T
AL AG cC TC 1L CcC TC 1T
GBP1 UsP18 UsP18
Verimia of 3 weeks Body weight of 3 weeks Average daily gain
after PRRSV challenge after PRRSV challenge 3 weeks after PRRSV challenge
1= T T : 2 9
L] e 0| 23
— : : - i 3 - T
- —_ o ' H '
? K 1 g g - —_— I I
g o ! - E’ o L
g . I : o= L _L
- T T ] e _:_ _:_ T ; i T T ;
dd Dd DD dd Dd ) dd Dd DD
MX1 MX1 MX1
(19 3-3-4) GBPI1, USP18 ¥ MX1 % #2] PRRSV +A4149 &

viremia®2} S &3 A TAA
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O Table 3-1-2o14 H<Sl A3} o] GBP1 44+ Y ¥ viremia 5%
ob Folid A Aol sl Aem FAHaL MX13 USPI8 4zt

2% i 372k FALT WAV FAE FAH dA BAHY

do ffr

(3 3-3-2) th¥s 337 PRRSO gk Ao AdaaA A

Viremia Viremia Viremia Viremia 1= 2 3F 2 A

15 P 3F Ha AL AL A& FA &

GBP1 0.7163  0.01699 * 0.06792 . 0.1413 0.53437 0.83761  0.761348 0.4892

CD163  0.6775  0.66426 0.5279 09244 0.58632  0.4126 0.380528 0.3221

CD169  0.2918  0.55982  0.33418 0.2812  0.77298 0.43305  0.240518 0.3464

MX1 0.5481 0.19748 0.01963 * 0.1567 0.05982 . 0.18453 0.006978 ** 0.03857 *

USP18 0.6601 0.37069  0.49682  0.7719 0.05310 . 0.03944 * 0.225694 0.9694

O 3Fx|9F Table 3-1-314] X<l A} o] GBP1, CD163# CD169¢ &
APEL FANYS 98 Ald 58 aFdA 54 Badoe] st
A X ]S

4
FAFAA BB

il
S
1y
z

Fa% DR FES FA% DR FEe
AA 33 GG 39
GBP1 AG 12 CD169 AG 9
GG 5 AA
CcC 45 DD 29
GBP2 CA 2 MX1 Dd 14
AA 3 dd 7
TT 18 TT 24
CD163 TC 27 USP18 TC 20
CcC 5 CcC 5
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2. PRRSV A #H FAA vAY I R X & A}

- ATANE S FEFNA FAFe BEFel A Aoz ¥4
GBPSH CDI63 #1459 F) FEFIA RELL =
P4 fAAe GFL AR BARAE TAREE AAELS Al
B2

7}. Guanylate-binding protein(GBP)1 typing

O Table 3-3-4°4 H<Ql AF} o] A F=7 2232 689 nhgle] = A
ol AFHG HAS  o]&3ste genomic DNAE B F
guanylate-binding protein(GBP)1 #A}& typing 3.

O GBP1 w¥ide QA ZEI 2 AlolEFQld 93] =71 HH CH
TUHE wlolgl~ 59 RNA wHpolg 2o o3t

O PRRSVel gt 3o
0.05-052%% A=z u

po
o
fru
(02
=5
i
>
D
Jo
2
ot
o
gh
b
o
rlo

= —

(3 3-3-4) A= 2271 &2 689 vmielo] H A= GBP1 #4174 typing

GBP1
Farm No. Total Minor Allele Freq. AG Freq.
AA AG GG

117 18 17 5 40 0.34 0.43
131 8 8 1 17 0.29 0.47
157 15 17 1 33 0.29 0.52
127 16 15 2 33 0.29 0.45
81 12 9 2 23 0.28 0.39
129 13 10 2 25 0.28 0.40
125 10 8 1 19 0.26 0.42
161 23 18 1 42 0.24 0.43
173 23 12 3 38 0.24 0.32
178 16 14 0 30 0.23 047
86 23 13 2 38 0.22 0.34
107 14 9 0 23 0.20 0.39
137 23 10 1 34 0.18 0.29
1 13 7 0 20 0.18 0.35
71 29 10 0 39 0.13 0.26
174 29 10 0 39 0.13 0.26
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195 23 7 0 30 0.12 0.23
14 32 8 0 40 0.10 0.20
74 25 5) 0 30 0.08 0.17
139 20 4 0 24 0.08 0.17
128 11 2 0 13 0.08 0.15
182 33 3 0 36 0.04 0.08
111 18 1 0 19 0.03 0.05

Y. Guanylate-binding protein(GBP)2 typing

O 3 3-3-50lA Bl A o] A=x F=g 22389 689 wha]e] = A of A
AHT dHE o] &3] genomic DNAE #2]3 3 guanylate-binding
protein(GBP)1 %A= typing 3.

O GBP2 w¥ide QA ZEY 2 Alo|EFQld 93] =71 HH CH

rdupeolel s B FxA FUHE vloly A~ 5o RNA Hpo]# 2o thgh
ol =

O GBP2 A Wol= PRRSV#E Aol Addo] w2 3oz B
=)
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(% 3-3-5) A= 2270 &74¢] 689 vie]e] A= GBP2 A typing

Farm No. GBP2 Total Minor Allele AG Freq
GG AG AA Freq.

117 20 17 2 39 0.27 0.27
129 13 10 1 24 0.25 0.25
81 14 8 2 24 0.25 0.25
131 10 7 1 18 0.25 0.25
173 24 12 3 39 0.23 0.23
125 13 5 2 20 0.23 0.23
178 17 11 1 29 0.22 0.22
161 25 16 1 42 0.21 0.21
107 17 11 0 28 0.20 0.20
127 23 12 0 35 0.17 0.17
137 23 10 0 33 0.15 0.15
154 31 3 1 40 0.13 0.13
71 29 9 0 38 0.12 0.12
174 32 7 1 40 0.11 0.11
128 11 3 0 14 0.11 0.11
36 30 8 0 38 0.11 0.11
74 25 4 1 30 0.10 0.10
1 16 4 0 20 0.10 0.10
157 27 6 0 33 0.09 0.09
139 21 2 1 24 0.08 0.08
111 17 1 1 19 0.08 0.08
155 28 2 0 30 0.03 0.03
182 39 1 0 40 0.01 0.01

t}. CD163 typing
O Table 3-3-694 Rl A3} o] Ao F=4 22329 689 U]"j/]g = =
o A AFH 3 dANS o] &3] genomic DNAS F& g & CDI163 A=A}

£ typing 9.

O CD163 w@#dLe PRRSVeE HAAER HEWAAEL A3t
PRRSV ] Zedel 7H¢ a3 eflE7 H= Ao wad =
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@) PRRSVOﬂ EH?:S} Xﬂﬁg—/\éo] o 7/—13; _\737]_% CcC ‘%‘ﬁsgg Hggo
0.00-055% % =AW =Z ul$ thoksl o).

(3 3-3-6) A= 2270 742l 689 vie] ] A2 CD163 x4t typing

Farm No. CD163 Total Minor Allele CC Freq.
TT TC CC Freq.

137 1 17 16 34 0.72 0.47
71 5 12 21 38 0.71 0.55
173 4 15 12 31 0.63 0.39
174 5 20 13 38 0.61 0.34
125 2 8 5 15 0.60 0.33
131 2 10 5 17 0.59 0.29
31 2 15 6 23 0.59 0.26
161 5 25 12 42 0.58 0.29
155 4 17 8 29 0.57 0.28
178 1 23 5 29 0.57 0.17
117 8 18 13 39 0.56 0.33
1 3 12 4 19 0.53 0.21
4 5 17 6 28 0.52 0.21
154 9 22 9 40 0.50 0.23
157 9 17 9 35 0.50 0.26
36 9 16 8 33 0.48 0.24
107 6 16 5 27 0.48 0.19
129 8 7 7 22 0.48 0.32
111 4 12 3 19 0.47 0.16
127 8 20 5 33 0.45 0.15
139 5 15 2 22 0.43 0.09
182 13 16 6 35 0.40 0.17
128 7 7 0 14 0.25 0.00
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ADWG (kg/day)

0.4
0.3 -
Neg Control
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» l‘
0.25 L
L & ‘
0.2 ot 00'0“ -
0.15 ‘i;—‘
0.1
& *
0.05 .
*
U T T T T T 1
0 1 2 3 a 5 6
Viremia (TCID5,/100 ul)

3 ) A HAbol] o] Ak %] 40mtE] o] JA142E 7@1%@ e
45 =9 dEnlolE] A B (viremia)® ZAZH(ADWG)Y AHE

. PRRSV A7 3 t¢d 71} PRRS A dg3e] JadA

AwrE =SS GBPL, CDI63 3 MX1 fr&#bel] ek frddde] 222 &
Ast Ay Aggdy #aEdvia o dEE GBP1 AG #3138, CD163 CC
¥, MX1 DD #fd@e] 327} 43ds] d34 Aoz EA"(E 3-3-7)

GBP1, CD163 % MX1 fx2te] 183 d5 vloly 2~ sxe A&
e 7

S 4% 23 CDI163 Fd 3ol wlolgjxa I F 18Ul HEH T
HolH 2 FE FolHdom ol dE Aowr EAEQoOW(E
3-3-8) CD163 CC f#3 o] PRRSVel thal #3FAo] =& Hog BA

HAS (1" 3-3-6)

GBP1 438 & nlolg]~ 714 & 1137 18¥d A=9 dF nlolg A~ =
w9} fogHoz FHeHo| Q)

T SAEI AA LF7IE

2 BEAEQom(FE 3-3-8) GBP1 AG F#3&o] PRRSVA that A 3HA
°of 2 Ao 24 HA(H 3-3-6)
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O MX1 #+x82 &% Hpolg|s skeh SA&
gl Aoz ZAHEAS

Table 3-3-7. $748 Akl ola] Aue A=

s
i

40 =F2] 2] GBP1, CD163 %

A A T4 9 TET
AA 18
GBP1 AG 14
GG 6
TT 5
CD163 TC 16
cC 17
DD 32
MX1 Dd 6
dd 0

Table 3-3-8. 7438 Ak <o) A=

A= 40 vhe)e] PRRS 484 3]

A

o 25 45 A A Viremia  Viremia Viremia  Viremia Viremia
Y zas zAg zAe 421 119 189 259 i
CD163 0.265 0.129 0.257 0.929 0.693 0.097 0.256 0.345
GBP1 0.348 0.0278 = 0.0868 0.131 0.0246 =  0.00427 =3 0.214 0.11
MX1 0.167 0.421 0.165 0.212 0.22 0.156 0.731 0.597
,}‘;- ] .| : o S .
' o ! o T
.:_,1 7 . _‘3 y 3 e . oo - SR R
1 . 2 B (- §s{ | —‘
= - B 8
d : 2 8- F E 4 - -
¥ 2 R £ g — :
¥ C 5 [ —
4 | }

AN 5 s A AG 66 P T n

- CaPY o

<GBP1 %48 AA SAE&> <GBP1 #+A83 11¥ viremia>
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Zt. PRRSV 547 A8 q¥s F3FH T cell i<

O CD1633% GBP19 PRRSVe] t3l =2
o] T celle)] WHWES-S HAg 2y E35
A 18¥ CD4 T cell, CD8 T cells, %+

Z}
22 CD8 T cells(CD8+CD25+) 9] ‘ﬂ“é‘ihl 9

EAH A (GE 3-3-9)

O GBPl AG §A432 nlol]~ 71d & =2 &
72 CD8 T celle] ¥dS gyror FE35
o 239 CD] T cells?t 7+2F CD8 T cells9

lo b~

2 #ZEJCHE 3-3-9, 19 3-3-7)

e

) A Aol 98] e = A 40mke] o] JA142
o} Fulol ] A I (viremia) 9t A4 H(ADWG) 9

(3 3-3-9) 7% HAkel ola) Adxte == 40kl JAl42S

18] A% T cell ¥+23 GBPI, CD163 @ MX1 +#38 3¢ ¢

g 4%
A

&

u}o] g{ 2 7L

H

CD4 T cell(CD4+CD25+) %}

A AeH el Ao

AT N —

o
H4E3 &

CD4+ CD8&+ CD4+CD25+ CD8+CD25+  CD8+ySTCR
Genotype
mean s.d mean s.d mean s.d mean s.d mean s.d
CC 1862 472 908 378 1148 135 228 094 048 219
CD163 TC 1816 581 1010 567 1205 190 265 122 603 174
TT 228 515 974 092 1229 343 211 048 478 141
AA 1718 502 977" 531 1203 158 212" 073 578 140
GBPl AG 2175 525 827 266 1083 158 285 135 58 263
GG 1807™ 329 1251 283 1373" 186 2255° 042 558 196
Dd 1985 430 880 29 1101 100 246 087 661 246
Mx1
DD 1875 552 973 465 1198 196 239 106 560 180
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COE+ calls

CDE+CD25+ calis

o —
o2 !
=3 i
w
N —— -
o ! !
n i :
E L
=3
-
g o .
o |
o i ;
o ki Sy -
| i
= T T T
AA AG GG
GBP1
:'E 1
s | 5
T
L o
3 ; |
& i
a o '
§D
(5]
E— ]
[=]
o ! |
o b —
L T T T
AR AG GG
GBP1

015 0.20 025

0.0

Doz 003 on4 Q05

0.01

(9 3-3-7) F+4& kel o8 e == 40vfelol JAl42S

18l =A% T cell ¥&-3 GBP1 #Fd g3 A

5. PRRSV FAZ0 98 dast $397 3 volgs &

o) g B4

O CD163% GBP1 +4d
AF e He] Soby W
HEY nwlo]y 29 F

(3 3-3-10).

< wholE & 3y
At Fod e
Eeoks el
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hYA
ar

3-3-10.

2590] RS ANET £ Ae] vhoje s R 2
At Apa)

549 Aol o8] A

CD163 3 MX1

B2 40mhel o] JALA2E HED B

7 ¥ 3 GBPI,

#29 o Hhel e s F i SR
CD163 0.9816 0.05264
GBP1 0.9816 0.07989
MX1 0.9816 0.85994
4 S FEFFY ALY 24 2 BYAS

P @A FEF B R AR

(3 3-3-11) 2YHY i #HAsd 45

A 5% A g R ol #H¥ H| 3L
A A5 A | 250005 PRRS, PCV2 %4
B A5 AF | 20,0005 PRRS, PCV2, APP %4
C At et 5,0005 PRRS, PCV2, %44
D AE et | 10,0005 | PRRS, PCV2, that, Axde} AALE PED %4
E A& 72k | 10,0005 PRRS, PCV2 %4
F 727 %9 | 150005 PRRS, PCV2 %A
(£ 3-3-12) A& ZUHH i Aol g HAPTH
L HAHE S e
34 A
=} A B2 7] 5 & 7] 557 (PRRS) RT-PCR ELISA
= 2] 4] s uto] 2] =B (PCV2) PCR ELISA
5] 2] Q1 & F QA zH(SIV) RT-PCR ELISA
= A 8/ A AL (PED) RT-PCR -
= ] Z Efulo] 8 &~ RT-PCR -
Ak v d g} o+ E2leA ELISA
o) gt T w54 ELISA
&4 # H (APP) o EEA ELISA
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4. 49 Uy 23

O B &% 20124 9€elA 2013 5¥7-A X, o, 54, &, $HE
% $E 250 #AH A3k PRRS wholel2rt 4, olf ¥ 4093
SAETAA BAEA o, PCV2E FYSAS FA8R 1, 7 2y
Hy o A5 d&91A Zsurh
I Ll D R DRl L

e 204 404 704 100y 1304 K=
(PCR+) (PCR+) (PCR+) (PCR-) (PCR-) | (PCR-) (PCR-)

(1% 3-3-9) B 5% PRRS &< % &4 AA 23 Y52 ELISA 23 OD#ts 1

|
B, 04 ol o= s H2A vl 7 ke FEdArEE vekd

O F ¥4¢ 20124 9€el A 20139 5274 T4, o, §4, BE FHE

e F=o14 PRRS
FrA e T 70~130 =
3t992™, chloramphenicol,

2 2% 20052 HAE 23 40~1009#8H 9 S
Hlolg] <7} WA E gl om, PCV2E 394
o §4 9 HEFEoA HAFo] A
gentamycin, tylosin, ceftiofur, tetracycline % UTF¥3E A o] =& A
Fde 7= Andsrh 2eEdloy e

AsHA] kel (219 3-3-9).
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[e)
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o=
{PCR-)

H 1L

171 vebd

A

PRRS £ #3

5}

£l

1302
(PCR-)

iy

=]

< ELISA 23 OD#

[e]

b2

==
=

2y
X
O

100
(PCR+)
T7ke]

3}
AZH &

70
(PCR+)

dF A4 A
PRRS <H4 3t &
PRRS ¢H4 3} ¢4

(PCR+)

72| PRRS
o]/g- 001:/\3 o R=
A& TR
25,000+
5,000+

(PCR+)
F
4

A

]

3-3-13) =4 H

A9

X
{(PCR-)

L

-
3t

(

HERAT 0.

(19 3-3-10)

00
.0
a0

"o

.40

.00

#H A

3

L

Gl G W R
o | S = w
o[ op | R = ™
1 Y S oF B
ol X | © (&) = _ R
o | % N X m o BT
Lt HE Lf Ll.._ »AO :Aﬂ ‘_wE
Ho H = —_=
o B2 o IH A
e
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W % |O .,pum.,o 5 o mm o %
mK w OB 5 ®
4 Mo =
o ajo s &\ o o)
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7o | | % Ho & o 1h o)
X e
5| T | o B o o
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Sk @ W o
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0.8

ARIESE AL E FA @7 BT 20 E AelH 199 v
2 4w, g% vpolex wRst ARAFTALE B
PRRS A &4 442 nA S34S H7e

e
rﬂ
ol

Aol 60€7kA1 9] B A=< S PRRSV real-time
PCR= #AF3H A3} ZF 12878 oA PRRSVE 7
= FEE vloly e YAAS 13U}ﬂ Hu

. T A s1o] 60 7HA]
gzulolel 2~ 5=t FA5 %—7}—3}~ S Blvty HrE mpolr
2= 3999 ERAEAA AS HEH 604F A FESA HEY
= 43S HoF (Figure 3-5-1)

0.7

0.8

05

0.4

/ ——w(n=115)

0.3

/ s (N=13)

0.2

01

u]

3 20 40 &0

(719 3-3-11) The average levels of viremia in pigs from B farm during 3-60

days after birth

AFADWQR)E A3 A3}
dF=A S PRRS A9
(p<0.01) A =N ow 30g ©]

[e)
NFEFolM =2 o SALFN Aoz dFHAS
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0.6

(5»=0.0029)
——
= —_
S 0.4
B
.
o %
% 0.2
0.0 . .

& P

(1% 3-3-12). Average daily weight gainstADWG) in pigs from B farm during
3-60 days after birth

O
b

E A= 8% vlolga R dFSAFHADWGR)Y] ARAAE B4
t A3} PRRSVY #AE S %E E5kal Blud vk o 5
2> FE(<100 TCID50/mDE Heolw PRRS &4 A=9] Hd 4952

2(>30 g/day)e] FAFS Hole AEgo] #EHAT (17 3-3-13).

i)

_4

-
]
) o ®
.
2 . .
a )
<t &
{}.D L] | | | )
0 1 2 3 4

Viremia (TCIDgg/mil)

(19 3-3-13). Correlation between viremia and ADWG of pigs from B farm during
3-60 days after birth

O EE A=A PRRS A Fdx $2<Q GBP1¥ GBP2Y #FHAE

AAVSE A3 DD EFYlo] 124 whe] & 135vtg] & R8-S AH sl

Dd7} 597te] = 56uke]7F #EEAow dd Ebslel 1 mhe] H+= 57t
7b #FE AT (R 3-3-14).
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(3% 3-3-14) Summary of weight gain after weaning based on genotype

Genotype GBP1 GBP2
mean std n av std n
DD 0.3496 0.0850 124 0.3526 0.0972 135
Dd 0.3666 0.1017 59 0.3740 0.0770 56
dd 0.3125 : 1 0.4138 0.0688 5

Note: D is the major allele, d is the minor allele

O A=) GBP13# GBP2 +4 383 PRRS Zdolf 2 AIdA oFE H
3 A3 GBP1 £+t GBP29 dd Y9 AH=E0] PRRS Hbo]g] o]
o Aol v Ao - Hom PRRS Hiol# 2o 7HE &
T O dx s vaste] v dFuolyawnet B dGSAY

Tt (Table 3-5-2).

to 2 £ kK

(¥ 3-3-15) Allele frequency comparison

GBP1 GBP2
DD Dd dd 4 Freq DD Dd dd d Freq
(AA)  (AG) (GG — " (CC) (AC)  (AA) - "
PRRS neg 47 25 1 0.7397 48 27 2 0.8052
PRRS pos 77 34 0 0.6126 87 29 3 0.5882

Note: D is the major allele, d is the minor allele

. PRRS #®@ H71E AAs9sl A4 37 89 &4 FEEd<S o
422 PRRS A4 A<k PRRS A4 tid B7HE A3l
AL =3 2o

(1) 2"

O A= S0mte] & AdAgstel Fapdel 24 F 10072 o] A=S o] &8t
H7hE A 10?—74%1 Sy 717J T AF1 2F2NA 4vke] EE=
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O PRRS A& Fd2 wAS Fa24S H7kst7] f1ste 4, 6, 1070 &2
o

© A=Y Ales SA-sY dATTAFS B4 A o
PRRSV real-time PCRZ 7A}slo] d=Fvlolgl 22 BEAsa AAF

AAX
]:l
A%E AEe] FAG} Hashe] FAIT

(2) 423

O 4, 6, 1050 AP Ao 5 nfo]d

O

= 670 HiA Y 1?_1 2929 X -‘;—01]/\1
= 1054 7Hd =& dFntolel syt #EEo] 475 A &2
ShEAE 1Y (29 3-3-14). 6575 AQstas T 253

1

(
AFF e Aol WAHA G,

- 1.59
S5 -o— Group1
2 - Group?2
T 1.0
=
=
O
= 0.5-
S
£
k=
= 0.0 . . .

4 6 10

Age (week)

(¥ 3-3-14) The levels of Viremia in pigs from groupl and group?2

AHA A PRRSV 5o FA7FE ELISA(AniGen) oz #As|

A T 2Ee 478 A vt FFE Fi dAVEE B

o aw29 6P A=A = PGA AA 259 FHES

4 58.3%°l Hlell el A Wi it FAVEE SXRE A 10
FolAe FHED B FANE T aF

FoRE
E& 6% olgol & Ak PRRSVA 2ol € 2
o
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(3% 3-3-15) PRRSV-specific antibody measured by ELISA

Group 1 Group 2
4= 6 105 4= 6 105
S/P mean 0.360562  1.173891 2.786997  0.368108  0.763068 3.046103
No. of positive pigs 11/50 28/48 45/46 9/50 19/50 48/48
(%) (22%) (58.3) (97.8) (18) (38) (100)
No. of seroconversion 18/48 19/46 10/50 30/48
(%) (37.5) (41.3) (20) (62.5)

O IF1% 252 A5 454 107449 d7d SAFADWR)E 4]
g A F a5 B fARE SARS B35 (Table 3-3-16).

(% 3-3-16) Average daily weight gain of pigs

Ave. of ADWG (kg/day) Std N
Group 1 0.3728 0.1076 46
Group 2 0.3682 0.1019 48
O T 1§ AEEe YFTAFI FFvpolelzwrel Juwls B
A3} PRRSVel #HEHASANE B8t vud e 39 dF nbo]
2 FX=(<100 TCID50/mDE Xol® PRRS &4 #=9] Hit d9F
Ak o] (>30 g/day)e] FAHS HolE AES] F IF EFoNA o
T #AHAS(2E 3-3-15).
0.
. . 06
o o ° °
° [ ]
% . ‘..o M “ % %o o. ° *
D 049, Tee ¢ T 04 o &
o ¢ * o0 ) oo o ¢ °
= .r ° o < ¢ o ® [ I
o u o
2 o . 2
2 0.244 0o a 0.24
< <
° [ ]
0-cl ] 1 1 1 0'0 = ) ) ) 1
0.0 0.5 1.0 1.5 20 0.0 0.5 1.0 1.5 20
Viremia Viremia

(29 3-3-15) The levels of Viremia in pigs from PGA or no treatment

groups
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b}

O Wi AHESIA PRRS A@4 304 Fuel GBPIY #4482 dAe
3 F1 EE E2IA DD Elel 22vhe] i 26rhelm i
2393 D7} 13vke] i gobelsh wAE o dd Bl e BEEA
e EF GBP2) F14E AA@ A3 1F1 £ 1E2004 DD B
o] 32mte] = 33ntYE tF-ES AAsEal Dd7F 15vhe] HE= 167t
b #EHom dd BYe ovhe E Ivbel b BAE I S(E 3-3-17),

i
g2 2L

(% 3-3-17) Allele frequency comparison

GBP1 GBP2
DD Dd dd 4 Freq DD Dd dd d Freq
(AA)  (AG) (GG) — "% (CC) (AC)  (AA) - "
Group1 22 13 0 0.1857 32 15 0 0.1596
Group2 26 8 0 0.1176 33 16 1 0.1800

Note: D is the major allele, d is the minor allele

O PRRS A3dA FHFoE oAiH= dd w439 #

o1} }E F Iope g fao] o] EAM BAe] olelgol 3l
Uodd A8 AES B e nmse] udon e 99
A} e Aol TS He
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(49 - F/AHE)

T & 2006 2007 2008 2009 2010 2011 2012

n = 993 635 992 303 366 2,992 404
Akt 736 894 475 532 633 4,179 2,099
Qv = 89 41 46 - 46 - 92
R el - 142 149 90 334 - -

o 1,850 1,832 1,262 944 1,379 7,171 4,744
wH(H$) | 3,538 3,629 2,718 2,033 2,970 10,895 5,914

(A= =TSN EFE )

3

H|2M]cH - B> Ca D; E>
s e

13 c AR Bs Cs Ds E;

¢ 4 ¢ d 2 4 2 4

| 5H|cH
$ @ $ 8 $ 8 § & § &

(19 3-4-D Asxd & #A4AS5 A% 7HAE anf AA=
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o
o 414 APt JHEE vl FA LA A

DEMdH
GGP : YY 150, LL 50, DD 50 (&=
(2= 250E5)

O

A

GP:Y x L(F,44h
(2= 1,6505F)

PS: F; x D(H|S=’44HYLD)
(2= 16,5005)

0{7|M ()= HA R = =40 H|SZ LIE}Y

(¥ 3-4-2) F= MAFAgr=

O £ A9 AE#HOA doly AAdS 93t QMSim X Z13(Sargolzaei &
Schenkel, 2009)& ©]&3}%

¥ QMSImEZ =13 &
WL HfEFH C positive assortative mating
A s FEE AE 5%olu, = A 40%°]

71% : EBV(estimated breeding value)

O O O O O
2
JropZ

HHES= 0 103]
A= 104
(3 3-4-3) Al EH ol B 2
structure Parameters
] ) ] Number of generation 10
Historical population .
Number of animals 100(0) - 2100(2000)
Total number of animals 250, 1650, 16,500
Recent population Heritability 0.15
Phenotypic variance 1
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O GGP-GP-PG&dS At #43t= 3ol GGP-GP&d 2 GGP& 3RS 43}
AR A2 o] 247 3%, 16% =718t ow, GGP-GPsES dAAste] &
e Aol GGPEATS B A §84 Addel 13% Zrbaa

wed GGP-GP-PS
S50 y=0.3734x - 0.4558 _=
= R?=0.9835
—3
A 3.00 GGP-GP i
x y =0.3623x - 0.4929 =
AI- e R?=0.982 %GP
o —~ _¥=0.3197x - 0.4251
2.00 =
/// R?=0.9831
[=] =
T 1.50 :
1.00
= Z 5
7§  o.50 i
=t
[—J
= 0.00 | %=
-0.50
a0 1 2 3 4 5 6 7 8 9 10
— GGP -0.01| 0.03 | 0.40 | 0.81 | 1.19 | 1.65 | 1.98 | 2.28 2.51 | 2.70 @ 2.88
—— GGP-GP 0.00 -0.02  0.42 | 0.92 | 1.46 | 1.94 | 2.13 | 2.48 2.82 | 2.97  3.38
-=—GGP-GP-PS| 0.02 | 0.05 | 0.46 | 1.10 | 1.61 | 1.91 | 2.30 | 2.64 | 2.85 | 3.04 | 3.65
(29 3-4-3) FAH ALFF F4)

O GGP-GP-PG&ES AAste #43= Aol GGP-GPs 2 GGPsd s #2435}
AR AgE 742y 47%, 66%7F S7FetR o, GGP-GP&dS AAlst A5t
o] GGPB TS EHeE Anch FHwst 13% F7Hse.

0.90
0.80 = ﬁP—ﬁﬁPS“E"ﬂI‘%ﬁ,"i
y = 0.0208x + 0.5265
0.70 485
%l 0.60 '{/----'- r‘r‘n)l-.-_zj-__l?_).
. g GoFrss ==
3 W y = 0.0184x + 0.5071
= 0.50 / RZ=0.2944
0.40 7//
0.30 e/
0.20
0 1 2 3 1 5 6 7 8 9 104}
——GGP 0.30 0.56  0.62 | 0.69 | 0.70 | 0.69  0.67 | 0.63  0.61 | 0.67 0.66
- GGP-GP 0.31 0.60 0.65 | 0.69 | 0.70 | 0.71  0.71 | 0.72 | 0.71 | 0.69 0.66
——GGP-GP-PS| 0.21 0.44 0.63 | 0.71 | 0.73 | 0.74 0.7 | 0.69 | 0.69 | 0.68  0.67

(19 3-4-4) B % (accuracy) FA
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O oWl =AM DB 7% A 71g A4S 2E=2GGP)RE 71 34909 ¢
11M%%>@9mﬂAHMV}M%aﬂQE,QWGm;AEEQMﬁ}%Qzﬂ
7]"5‘37’]' ‘lc')l‘ 4‘5351]-1:]7]’ 7% E]_ﬂ e R %Z]E_—),ZO]] = -10]] =1 EE:L%J% /27:”;]}]\
=3

(1) FArjately 2vtE gy T2

a9

O #AYeliE Fe] Hoj §74 HEYAS ojgd H4 meadelr AHY
W EES F5eh) 9Bl derd /178 Qe

JAVA 714t 64bit 7oA 4

HTML5 2 QIHY ZFS T, ActiveX AFE3HA] &5

T Hx HE FHEF Z=239

- AF& OS : Windows XP/7/8, Unix, Linux, Mac, iOS, Android, 7)€} =rld 2 A A
- AF& B 29-A : Chrome, Safari, Opera, FireFox, IE10 ©]4, 7€} 2nrld 1 2294
T Hzx vl=a" PC, 2ntEE HES PC @Y A|2HoE SF(FAESFT 1HA)
S7F 24 Z2ad WEo2 7 waa A& BLUP &4

wbj/2eH0l7 & APS AL Of| A X A2
e e cilo|Ef 23 X2 X &

7IZ MR WA

PigDesigner 2 4H22| Y4
(13 3-4-6) 7129 AA#E WA Fr)jzo|y HAwa] WAl v @
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O AA : o]HAYE Y3t 7|E T2 gao g A
- EE dY ARE JAYdA 72 A

- AR AF FAAA D AEA ARE F7e o]g7|2 Ho|Ee] A%
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CHES MR BAX)
A EAZeT
DNA S SRS DNA 242
Sample 1D Tag ID Sex  MARCO002500 MARCO012087 MARCO013873 MARC0014344 MARCOO1S385 MAI

wae 53909-Plate 2 Well 90 BI98S F AA GA GA AG GA
53909-Plate 2 Well 31 BALO-L F GA GA GG GG GA
_ suun ez Ll otet o 0 54073-Plate 3 Well 26 BAI2-3 F GG AA AA AG AA
5 53909-Platc2 Well 92 BAL4-S i AA AA AA GG GG
Laail o iz WASSARRAY  SHP N = 51909-Platc2 Well 18 BAL-S F (<9 GA AA AG AA
- o 644 Tl MASSARRAY  BNP % ) 53909-Platc 2 Well 64 BAL6-S F GG AA AA aG GA
53909-Platc | Well 3§ BAZ-2 M GA GA AA GG GG
s DNA SET 312 B TATE 53909-Plate | Well 48 BA4-1 M GA GA AA GG GA
25| G = 53909-Platc 2 Well 29 BA4-10 F GA GA AA GG GA
] ) 53900-Plate | Well 57 BAS14-3 M GA AA AA AG GA
wuss $3909-Platc 2 Well $4  BAS-7 F GA GA AA GG GA
syEw| © 53909-Plate 2 Well 19 BAG-7 F AA AA GG GG GG
53909-Plate 2 Well 30 BAT-S F GA AA AA GG GA
53909-Plate 2 Well 77 BAT6 i GG AA AA AA AA
33909-Plate 2 Well 91 BAS-5 F GG AA AA GG AA
FERHYY © 53909-Plate | Well 82 BF003 F GG GG AA AG AA
T o 53909-Plate | Well 9% BF03 F GA GG GA AG AA
= 54073-Plate 3 Well 2 BKO F 0 AA GA AG AA
E— o 53909-Plate | Well 84 BK0-0 F AA AA GA AG GA
53909-Plate 2 Well 58 BKO0T F GA GA AA AG AA
Hex B2 © 54073-Plate 4 Well 18 BKO-5 F AA GG GA AG GA
S4073-Plae 3 Well 20 BK2404 F GA GA GA GG GA
e 2 (5] 54073-Plate 4 Well 14 BK2418 F GA GA AA GG AA
53909-Plae 2 Well 59 BK2369 F GA GA GG GG
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O HA AFe AsAow P2 Awan 44 wuAAS Aeste] Auty 5
2 skl 59 FuE Aias WAoo ofFold gk

E3] ¢33 AAS Ades 7jee E720] A AW AVldE waed] A
aret izl sl Ale] xR oEate] Mkste]l A AdAM A A
Qi dABAL A MASY FHe BE olgdla AAEY 444 FHe F
gatar olg wpgow AdishE Wo s wdsto] gt

A FAstE B4 Ve iz Qste] wHxe AAFA = =
AHE FolA WA Aol o]lE o] &3t JMAIY FEES 7| AT G 37
HAe dast A7HE dS5A1Z

(MAS, marker assusted selection)e]gb= ©o|&3 AF7F AlztE S oH,
=o] #A A7 5438 SUFsk Tk

—t
©
©
S
rf
R i)

A (MAS)S 7H=9 AAZEAd 93 F+ 2 M9 FHd A (major
-

AL shobel Aol o] &ah Ao AU ey A2 FaA
whA

2.47] Ad 3 vl go] AAANEA AELHLMAS)ES tistel §A42
sste] threl FARRAE d@e] AAEuolE e AN B X wE (A
A4 E7HGEBV)E Axtals el szt dac,

B AFgAE 1xpd R £FE 70650 s 5714 Aol §HA mAESR,
FABPI1, IGF2, PRKAG3, F4A)E& #4339 22td X = 712 37 Jd9 /4
2+ A (MCAR, CAST, HMGA)E #4391, 3ad = 20095 % 871 wh# <9

FAAEE] KEb) ha) B4 AAAAT

87 FAe FHA vpAE AAIHoRE 4bdel] 283} 7Hest /% A (major gene)
Q N

b 22 3748 AAdeR 2 7 e dd A7IASHS

o]t}
2 A7 WAE A AR dF B 58T AAA £9E wol: fAA
2 AA, AAMoz WEHAA FAAFL BB, /2 043 ABE 59

M Fe] 7% CAST, F4, FABPI, IGF2, MCARF-A#Fe] 24 3z Gl
WE7F o Es xAskal A 3o R vErwth o] Ade A #83 HaA
o] A %

Fe ARetel FEE ASFgonA FuHoR
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. fRA wAY s 2y

¥ 3-4-5) E4& dolg 7]E &=
o = A g 3 = A
id A H 5 tnb_bv FA T 5571
sex A4 nba_bv AA 27 &F 7
birthdate Addd w2e_bv dgAALdE SF7)
parity A=} s_index FA A
adg dGAFs 2dF7} d_index ARG
bfat SANFA xdF ) inbreed 3=
fer Alegs 1d87} esr ESR 4=}
90kg Nkg=gd= xAH7} fabpl FABP1 4=}
tnb FAA S P} 112 IGF2 &%=}
nba A xd8 ) prkag3 PRKAG3 4=}
w2e AL E 2@} 4 F4 4=k
adg_bv dIFsAT SF71 mcAr MCAR % =}
bfat_bv SANFA SE7) cast CAST ##A =}
fcr_bv Aaas 5371 hmga HMGA 2=}k
90kg_bv Nkg=gd= SF7)
(% 3-4-6) HAMFT 7414 AR FH2E e
T2
7 2pv} A kgl
AA AB BB
I 1 14 428 443
CAST
Hl = 0.00 0.03 0.97 1
FA T 1 24 429 454
Hl %= 0.00 0.05 0.94 1
FABPL T 7 71 351 429
EIR= 0.02 0.17 0.82 1
T 240 4 8 252
HMGA
Hl = 0.95 0.02 0.03 1
g - 19 436 455
GF2 | "
‘ﬂE 0.00 0.04 0.96 1
MCAR T 10 33 327 425
CIR= 0.02 0.21 0.77 1
I 189 25 45 259
PRKAGS3
Hl % 0.73 0.10 0.17 1
F4 448 245 2,024 2,717
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=% CAST, F4, HMGA, IGF2 322t MC4R, PRKAG3 3 =ke] =k ¥l
CoaE e G ugd o A%E 108 UA ATEAD A% R 49
o A

SrawA, 448 SARTAE FAsE FFOE Aol o Fol

F27%
£ 2w} KRl
AA AB BB
I 25 63 46 134
CAST
Hl = 0.19 0.47 0.34 1
R R 52 71 25 148
F4
Hl % 0.35 0.48 0.17 1
T 28 126 688 842
FABP1
IR 0.03 0.15 0.82 1
I 23 7 109 139
HMGA
Hl e 0.17 0.05 0.78 1
T 392 319 509 1,220
IGF2
IR 0.32 0.26 0.42 1.00
T 245 377 640 1,262
MC4R
Nl % 0.19 0.30 0.51 1
iR 36 351 1,522 1,909
PRKAGS3
H = 0.02 0.18 0.80 1
A 801 1,314 3,039 5,654

O d=gol~%Fe 4% FABPl, HMGA % PRKAG3 a2t MC4R HAAe] H4
| ZAHE A AW BEE d9SASY SANEA 2 B9
A7 Witelal, 53] ddFA

3 o] ,
9d 237 et Aot

N
=
ox ©
[-'E
i)
N O
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(% 3-4-8) WH=dol2d FdA vpAE FdA9 W=

#2343
3 2He}A kgl
AA AB BB
R R - 2 4152 4154
ESR

0w - - 1 1
T 54 209 1,304 1,567

CAST
IR 0.03 0.13 0.83 1
I 65 403 1,304 1,772

F4

Hl e 0.04 0.23 0.74 1
T 11 145 2,085 2,241

FABP1
Hl % 0.01 0.06 0.93 1
T 620 67 224 911

HMGA
IR 0.68 0.07 0.25 1
T 101 446 1,080 1,627

IGF2
IR 0.06 0.27 0.66 1
I 2 71 2,276 2,349

MC4R
Hl & 0.00 0.03 0.97 1
T 12 248 1,807 2,067

PRKAGS3
Hl % 0.01 0.12 0.87 1
A 865 1,589 10,080 12,534
O 2aM%e 44 ESRHAAS FA48 NEsl mE 124 2AE] F5 piAx
galute] APHOR AFAE Hojte] Awabise] AR oz At

O E3] CAST, IGF2&dx9F 2 e 842 w79 F4, FABP1, HMGA,
MCA4R, PRKAG3f A} 722 ddSa& 9 a4 #d nASEY fFA vpA <
HI=7) ks Al ZALE o] &% npA e Auke] giE AT Aubo] 2 A<l

Agol Wad Aow AnHT
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(% 3-4-9) 23aMF FH41A vbA

#2439
3 2He}A kgl
AA AB BB
R R 270 2002 13,283 15,555
ESR
IR 0.02 0.13 0.85 1
T 1399 305 1,843 3,047
CAST
IR 0.39 0.09 0.52 1
I 637 1163 4,159 5,959
F4
Hl e 0.11 0.20 0.70 1
T 22 390 10,823 11,235
FABP1
Hl % 0.00 0.03 0.96 1
R R 1,943 231 1,215 3,389
HMGA
Nl % 0.57 0.07 0.36 1
T 1,628 705 2,801 5,134
IGF2
Hl e 0.32 0.14 0.55 1
I 563 1,376 5470 7,409
MC4R
Hl e 0.08 0.19 0.74 1
T 6 393 10,620 10,979
PRKAG3
Hl % 0.00 0.03 0.97 1
A 6,198 4523 36,931 47,652
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O ® Aol o] 4H MAELHRMAS) &7 whrle] FAARe 571 wAlo] Faw
BAFAL dGsAT, SAGTA, VkgEgddd, FAAF, BAAGF, FAASG, A
Ak wAgAAdE ol AR D (Animal Model)S  AEste] Ao FFUF
(breeding value, BV)E Zddo = 7I39th ZF vl fdxg9 §
Bamge v}y 7}

B X + By Xy + B3 X3 + -+ GX; +e

O o71M, Y : 7 ¥4 xd@Y(KF7H HEH, [ kA FA7e] Eatgh(=ze,
XpXk © kAl fA29) fagel g ME 2 1(AA), 0(Aa), B - Laa)ghs 7

A A ax allele(HHAAE), AE ad H|ste] EHFo| Ao TS el
298 SAS proc GLMS T53te] =3t

O x4 wiriel AR 274 5o
=& P=0.0012 dgstslem,
HF oAl viAEed take] A w=H(

Ao polshs FuFAAe] watel oF Fel
[ex]

g 2
A=A grol olntt ¥ F A5 oA Aefstida
=]

Ol
JSL rﬁ

(1) HAS K57k 24

O HdAwtxlog 7t FFo diste] & o)Xl WA FHAY EFEo] ASTHU
b SsHAIRE o)<l v Ak oA FolA AY wol W HAAT whHol| B
M F3 A=do]aFolMe Age FHAAEREo] “Lélﬂ»m_ 1, ol FE4o=
AMFE 2ol 2 Qlete] 7]Q1E &= Ao=m Bl S A87F AW ZFAk gho] YolA|ar
AT AZFEFH o]l =mobA fFeAdo] FopA|7] otk

O # <A+ 489 A= 7] v=, #H SolA A7t H5E AR EolBnE
gy FHES EF AW, F dHEE&E JUlele Aoz dig el A allele substitution

A3}

ARG Eahrh s

Jo

R()e &}E Rolx ek

©)
0
L
=
=2

= A5 A, & SETHE == AR npAS FA ARS 9 g

o] X2 FA% Az Helth T3 xdF vig A (o FoFHAAD) 7]ASHA]

g3 FIv e FF Ul g2 Jd 5ASE sty B {fHAAEY sy F
polygenic background & #&9] 43S WS Aoz 7|Qldrt

O welra & A3E vAER A2 A8 49 sdst 44 F4EFES, ) &
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(3 3-4-11) =AM Fo] AAddl gt Fd vl SA4 24 243
A PR Additive genetic effect
5 2 7] PROB log g
aHR=AHA | FF:=eA t—@*_gk%ﬁ] P value
CAST 0.7590 0.1 -0.004 0.013 -0.29 0.7749
F4 0.6523 0.2 -0.003 0.013 -0.27 0.7909
. FABP1 0.0123 19 0.006 0.005 1.21 0.2260
¥ %%? k HMGA 0.0008 3.1 -0.012 0.004 -2.87 0.0044
IGF2 0.2054 0.7 - - - -
MC4R 0.0088 2.1 -0.012 0.004 -3.01 0.0027
PRKAG3 0.0000 16.8 0.015 0.002 8.25 <.0001
CAST 0.7702 0.1 -0.03 0.08 -0.43 0.6706
F4 0.1973 0.7 -0.03 0.08 -0.42 0.6721
FABP1 0.1393 0.9 0.04 0.03 1.20 0.2291
SAE
7 HMGA 0.0008 3.1 -0.08 0.03 -2.86 0.0046
IGF2 0.0467 1.3 - - - -
MC4R 0.0002 3.6 0.097 0.025 3.95 <.0001
PRKAG3 0.0000 10.1 -0.064 0.012 -5.38 <.0001
CAST 0.2326 0.6 0.09 0.13 0.73 0.4668
F4 0.7626 0.1 0.09 0.13 0.72 0.4695
FABP1 0.5598 0.3 0.05 0.05 1.05 0.2926
A} HMGA 0.6256 0.2 0.04 0.04 0.97 0.3332
IGF2 0.5756 0.2 - - - -
MC4R 0.2015 0.7 0.03 0.04 0.85 0.3952
PRKAG3 0.1170 0.9 0.04 0.02 1.90 0.0586
CAST 0.0184 1.7 -0.41 0.33 -1.25 0.2120
F4 0.3948 0.4 -0.40 0.33 -1.22 0.2220
a1 419 FABP1 0.0393 14 -0.26 0.13 -2.04 0.0421
o) 23 HMGA 0.2112 0.7 0.24 0.14 1.73 0.0845
IGF2 0.0798 1.1 - - - -
MC4R 0.9539 0.0 -0.03 0.11 -0.28 0.7823
PRKAG3 0.1411 0.9 0.12 0.06 1.98 0.0483
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(3 3-4-12) 5T AAZEA gt FHd= vpAE SAH AA A
A PR Additive genetic effect
5 S PROB log
g9z4% | mzea | VIR p vane
CAST | 0.0090 20 ~0.002 0.001 2220 | 0.0280
F4 0.0377 14

_ | FABPL | 00046 23 0.002 0.001 3.12 0.0019
%%;xﬂ HMGA | 0.0000 347 ~0.007 0.001 1059 | <.0001
IGF2 0.0006 3.2 ~0.002 0.001 302 | 0002
MC4R | 0.0006 3.2 ~0.002 0.001 293 | 00035
PRKAG3 | 0.0043 2.4 0.002 0.002 1.08 0.2800
CAST | 0.0000 29.3 0.047 0.004 1143 | <0001

F4 0.0005 3.3 - - - -
| FABPL | 0.0000 9.9 -0.024 0.004 534 | <0001
;Tq U7 mvea | 00000 131 0.033 0.005 7.14 <.0001
IGF2 0.0019 27 0.001 0.004 0.31 0.7561
MCAR | 0.0000 215 0.047 0.005 1004 | <0001
PRKAG3 | 0.0000 5.3 ~0.055 0.011 496 | <.0001
CAST | 00014 28 0.028 0.010 266 0.0079

F4 0.1819 0.7 - - - -
FABP1 | 0.0011 3.0 0.027 0.010 2.85 0.0045
244 | HMGA | 0.0000 9.7 0.050 0.010 475 <.0001
IGF2 0.0011 3.0 ~0.003 0.009 035 | 07242
MCAR | 0.0000 106 -0.079 0.011 700 | <.0001
PRKAG3 | 0.0125 19 -0.057 0.025 232 | 00207
CAST | 00553 13 -0.06 0.03 200 | 0.0460

F4 0.0000 10.1 - - - -
e | FABPL 00001 41 -0.12 0.03 429 | <0001
oo HMGA | 00076 2.1 -0.08 0.03 264 | 0.0083
IGF2 0.0016 28 0.08 0.03 3.10 0.0020
MC4AR | 0.1631 0.8 ~0.04 0.03 115 | 02505
PRKAG3 | 0.0015 28 0.00 0.07 005 0.9572
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(3 3-4-13) d=gol2=Fo BAFA et FAx vl SAA HA A3
A PR Additive genetic effect
24 7] PROB log g
an=gx | mxesn | UF foﬁ” P value
CAST 0.0000 6.5 -0.001 0.002 -0.81 0.4175
ESR 0.0455 1.3 - - - -
F4 0.7656 0.1 0.001 0.001 0.43 0.6658
a3 | FABP1 0.0031 2.5 -0.003 0.003 -0.89 0.3736
3 HMGA 0.7512 0.1 0.000 0.001 0.10 0.9179
IGF2 0.0109 2.0 0.003 0.001 2.67 0.0076
MC4R 0.2459 0.6 -0.010 0.008 -1.27 0.2060
PRKAGS3 0.4628 0.3 -0.003 0.003 -0.84 0.4004
CAST 0.0002 3.7 0.001 0.010 0.11 0.9134
ESR 0.7577 0.1 - - - -
F4 0.0000 8.9 -0.042 0.009 -4.42 <.0001
A FABP1 0.3233 0.5 -0.002 0.023 -0.10 0.9189
7 HMGA 0.0004 3.4 0.008 0.006 1.37 0.1725
IGF2 0.0000 4.4 0.000 0.008 -0.01 0.9931
MC4R 0.0023 2.6 0.109 0.053 2.06 0.0398
PRKAG3 0.0000 6.3 -0.046 0.022 -2.09 0.0363
CAST 0.0000 19.5 0.19 0.03 7.58 <.0001
ESR 0.3428 0.5 - - - -
F4 0.0000 12.1 0.11 0.02 4.66 <.0001
2 A FABP1 0.6076 0.2 0.06 0.06 1.00 0.3193
HMGA 0.0000 17.2 0.13 0.01 9.02 <.0001
IGF2 0.0000 6.2 0.04 0.02 1.89 0.0596
MC4R 0.1352 0.9 -0.23 0.13 -1.74 0.0818
PRKAG3 0.0689 1.2 0.01 0.05 0.15 0.8825
CAST 0.0004 3.4 -0.08 0.05 -1.63 0.1028
ESR 0.4618 0.3 - - - -
F4 0.0000 6.5 0.01 0.04 0.30 0.7617
2 2 7 FABP1 0.1648 0.8 0.14 0.10 1.38 0.1685
ol & HMGA 0.0000 24.5 -0.26 0.03 -9.25 <.0001
IGF2 0.0152 1.8 0.11 0.04 2.88 0.0041
MC4R 0.0000 9.6 1.21 0.24 4.98 <.0001
PRKAG3 0.5602 0.3 0.06 0.10 0.59 0.5524
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(3 3-4-14) dHeamFe AAgded H 32 w71 $A4 134 23

_ PR Additive genetic effect
32 u}‘—ﬂ PROB log
an=gx | mxesn | UF X-gk%ﬁ] P value
CAST 0.0000 63.2 0.007 0.000 14.84 <.0001
ESR 0.0000 123.7 0.009 0.001 10.98 <.0001
F4 0.0000 101.2 0.006 0.001 11.88 <.0001
dg5A | FABP1 0.0000 50.0 0.012 0.003 4.12 <.0001
3 HMGA 0.0000 104.5 0.009 0.000 22.23 <.0001
IGF2 0.0000 2784 0.013 0.000 35.54 <.0001
MC4R 0.0000 234.0 0.013 0.001 24.24 <.0001
PRKAGS3 0.0000 19.3 0.014 0.005 2.60 0.0092
CAST 0.0000 8.8 -0.016 0.003 -6.32 <.0001
ESR 0.4209 0.4 -0.005 0.004 -1.31 0.1910
F4 0.0000 7.6 -0.016 0.003 -5.28 <.0001
A FABP1 0.9128 0.0 0.000 0.015 -0.02 0.9805
7 HMGA 0.0026 2.6 -0.008 0.003 -2.89 0.0038
IGF2 0.0000 99.4 -0.044 0.002 -20.73 <.0001
MC4R 0.0000 33.1 0.037 0.003 12.03 <.0001
PRKAG3 0.2998 0.5 -0.017 0.029 -0.60 0.5475
CAST 0.0000 45.1 0.09 0.01 14.61 <.0001
ESR 0.0000 68.2 0.13 0.01 9.16 <.0001
F4 0.0000 11.7 -0.03 0.01 -3.96 <.0001
2 A FABP1 0.0000 7.4 0.04 0.04 0.98 0.3252
HMGA 0.0000 43.3 0.09 0.01 14.20 <.0001
IGF2 0.0079 2.1 0.00 0.01 -0.73 0.4684
MC4R 0.0000 13.1 -0.02 0.01 -3.18 0.0015
PRKAG3 0.0001 4.3 -0.10 0.07 -1.41 0.1582
CAST 0.0000 38.8 -0.13 0.01 -12.95 <.0001
ESR 0.0000 25.7 -0.07 0.02 -3.92 <.0001
F4 0.0000 124 -0.07 0.01 -6.81 <.0001
2 2 7 FABP1 0.7257 0.1 -0.04 0.06 -0.68 0.4936
oA HMGA 0.0000 6.7 0.06 0.01 5.43 <0001
IGF2 0.0000 8.8 -0.05 0.01 -6.11 <.0001
MC4R 0.0126 19 0.03 0.01 2.50 0.0123
PRKAG3 0.1217 0.9 0.12 0.11 1.09 0.2739
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(3 3-4-15) d@FsA T et FFE FAAF vpre] Gl ozt Zake] nl&(%)
e gt A»ddltﬂ‘_/elge—nencte;f%ct 5 13] jsz} o (%)
EASAA | F2 | =A% | value |
W 24 PRKAG3 0.015 0.002 8.25 | <.0001 0.78 21.6
MC4R -0.012 0.004 -3.01 | 0.0027 0.13 5.5
FABP1 0.002 0.001 3.12 | 0.0019 0.45 0.5
s= IGF2 -0.002 0.001 -3.02 | 0.0026 0.45 0.4
MC4R -0.002 0.001 -2.93 | 0.0035 0.34 0.4
HMGA -0.007 0.001 | -10.59 | <.0001 0.51 4.8
A o] = IGF2 0.003 0.001 2,67 | 0.0076 0.20 0.4
ESR 0.009 0.001 10.98 | <.0001 0.08 1.9
FABP1 0.012 0.003 412 | <.0001 0.02 0.8
IGF2 0.013 0.000 3554 | <.0001 0.39 20.4
Py PRKAG3 0.014 0.005 2.60 | 0.0092 0.02 0.9
F4 0.006 0.001 11.88 | <.0001 0.20 2.7
MC4R 0.013 0.001 24.24 | <0001 0.17 9.1
CAST 0.007 0.000 14.84 | <.0001 0.44 5.7
hmga 0.009 0.000 2223 | <.0001 0.61 11.4
(£ 3-4-16) 5APFAN B FEE f407 vbA9 Fhol g Bare) 1§ (%)
Additive genetic effect .
BS | AV e | ween | 533 | T (MR | St
=24 PRKAG3 -0.064 0.012 -5.38 | <.0001 0.78 10.2
MC4R 0.097 0.025 395 | <0001 0.13 9.3
FABP1 -0.024 0.004 -5.34 | <.0001 0.45 2.7
PRKAG3 -0.055 0.011 -4.96 | <.0001 0.11 4.5
T MC4R 0.047 0.005 10.04 | <.0001 0.34 9.2
CAST 0.047 0.004 1143 | <.0001 0.46 12.0
HMGA 0.033 0.005 7.14 | <0001 0.51 5.6
o] = F4 -0.042 0.009 -4.42 | <.0001 0.15 2.2
IGF2 -0.044 0.002 | -20.73 | <.0001 0.39 8.9
F4 -0.016 0.003 -5.28 | <.0001 0.20 0.7
ERE MC4R 0.037 0.003 12.03 | <.0001 0.17 2.9
CAST -0.016 0.003 -6.32 | <.0001 0.44 1.3
HMGA -0.008 0.003 -2.89 | 0.0038 0.61 0.3
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(3 3-4-17) FAtAsel et 58 Fdx vpAA e g

Additive genetic effect

o
i A ERSAA | xeeA %:;élsz Vafl)ue %gﬁx} el 7y (%)
FABP1 0.027 0.010 2.85 | 0.0045 0.45 04
[ MC4R -0.079 0.011 =7.00 | <.0001 0.34 3.0
o CAST 0.028 0.010 2.66 | 0.0079 0.46 0.5
HMGA 0.050 0.010 4.75 <.0001 0.51 14
F4 0.11 0.02 466 | <.0001 0.15 1.7
A= o] CAST 0.19 0.03 758 | <.0001 0.10 4.0
HMGA 0.13 0.01 9.02 <.0001 0.72 0.6
ESR 0.13 0.01 9.16 | <.0001 0.08 1.5
F4 -0.03 0.01 -3.96 | <.0001 0.20 0.2
=AM MC4R -0.02 0.01 -3.18 | 0.0015 0.17 0.1
CAST 0.09 0.01 14.61 | <.0001 0.44 3.1
HMGA 0.09 0.01 14.20 | <.0001 0.61 3.2

(3 3-4-18) TAAAL G g FFH FdA vh7le] I of

%
He

2kl mlE (%)

Additive genetic effect

o
zz A=t —— ——— tflﬁ] 1 Va}fue A j féj‘ | St 50
FABP1 -0.12 0.03 -4.29 | <.0001 0.45 1.6
T IGF2 0.08 0.03 3.10 | 0.0020 0.45 0.8
HMGA -0.08 0.03 -2.64 | 0.0083 0.01 0.7
IGF2 0.11 0.04 2.838 | 0.0041 0.20 0.5
Ao MC4R 1.21 0.24 498 | <0001 0.02 5.9
HMGA -0.26 0.03 -9.25 | <.0001 0.72 6.1
ESR -0.07 0.02 -3.92 | <.0001 0.08 0.2
IGF2 -0.05 0.01 -6.11 | <.0001 0.39 0.6
e=as F4 -0.07 0.01 -6.81 | <.0001 0.20 0.7
CAST -0.13 0.01 -12.95 | <.0001 0.44 4.0
HMGA 0.06 0.01 543 | <.0001 0.61 0.7
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. 34 whA A Ae

O HWaAF vAZESAT(MAS) &8 Harde g iAol tiste] FHAxFo] w2 A
U SE7 e AS ddEA o foA dE 7% x}(S,NP)EL, PRKAG3¢} MC4R2
%

dl, 7 SNP wtA 9l FAAE 2§ e A9 SF7hs b33 2o A= 5 9
}.
(¥ 3-4-19) 27] SNP vlA 9] FdxAg 2o e dFSAFTe] A (E4HEE7}
PRKAG3 MC4R
71 Al PRKAG3 MC4R ) ] A E 7t
A 7} T AE 7t
1 AA mm 0.015 -0.012 0.003
2 AA Mm 0.015 0 0.015
3 AA MM 0.015 0.012 0.027
4 AG mm 0 -0.012 -0.012
5 AG Mm 0 0 0
6 AG MM 0 0.012 0.012
7 GG mm -0.015 -0.012 -0.027
8 GG Mm -0.015 0 -0.015
9 GG MM -0.015 0.012 -0.003

O vz 3k A hete] GAAE] WE A n-uSEs o] A o
A A= FHAAHSNP)ES, PRKAG39F MC4RQ1d], + SNP vlA 9] #xxE =3

e AeggErhs gy 2ol A& 4 Aok

(3 3-4-20) 27} SNP w7l §AAH 23] he SARTA] A (S5}
PRKAG3 MC4R
A4 | PRKAG3 | MC4R ) ] SR
F248 7} $21437)
1 AA mm -0.064 0.097 0.033
2 AA Mm -0.064 0 -0.064
3 AA MM -0.064 -0.097 -0.161
4 AG mm 0 0.097 0.097
5 AG Mm 0 0 0
6 AG MM 0 -0.097 -0.097
7 GG mm 0.064 0.097 0.161
8 GG Mm 0.064 0 0.064
9 GG MM 0.064 -0.097 -0.033
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N

O ¥ SHAL(MAS) &8 ek FEF9] 3 /A diste] FAxg] up&
] %%—ﬂfﬂ g dEdsA e F4 FHAAHSNP)ES, FABP1, IGF2,
MC4R, HMGA1 ], vl 712l SNP v}A LY FHx8 Zg ol w2 A" &7 o

3} o] WEE & Ak

Ho
19 ofN
=
ﬁ

N

(% 3-4-21) 471 SNP w}A o] §AAGxFo] 42 AFFAFe] Awe) (2

FAA &7
=1 | FABP1 IGF2 MC4AR | HMGA TASE7}
FABP1 IGE2 MC4AR HMGA

1 | HH | QQ = MM | CC 0002 -0.002] 0002 -0007|  -0.009
2 HH QQ MM CcT 0.002 | -0.002| -0.002 0 -0.002
3 HH QQ MM CcC 0.002 | -0.002| -0.002 0.007 0.005
4| HH | QQ | Mm | CC 0.002 | ~0.002 0| -0007|  -0.007
5 HH QQ Mm CcT 0.002 | -0.002 0 0 0
6 HH QQ Mm CcC 0.002 | -0.002 0 0.007 0.007
7 0 HI | QQ | mm | CC 0002 | -0.002| 0002 0007  -0.005
8 HH QQ mm CcT 0.002 | -0.002 0.002 0 0.002
9 HH QQ mm CcC 0.002 | -0.002 0.002 0.007 0.009
10 HH | Qg | MM | CC 0.002 0 0002 0007  -0.007
11 HH Qq MM CT 0.002 0| -0.002 0 0
12 HH Qq MM CcC 0.002 0| -0.002 0.007 0.007
13 HH | Qq | Mm | CC 0.002 0 0| 0007 0005
14 HH Qq Mm CcT 0.002 0 0 0 0.002
15 HH Qq Mm CcC 0.002 0 0 0.007 0.009
6 HH | Qq | mm | CC 0.002 0/ 0002 0007  -0.003
17 HH Qq mm CT 0.002 0 0.002 0 0.004
18 HH Qq mm CcC 0.002 0 0.002 0.007 0.011
19 HH | qq | MM | CC 0002 | 0002 0002 0007  -0.005
20 HH aq MM CT 0.002 0.002 | -0.002 0 0.002
21 HH aq MM CcC 0.002 0.002 | -0.002 0.007 0.009
22 | HH | qq | Mm | CC 0.002 | 0.002 0| -0007|  -0.003
23 HH aq Mm CT 0.002 0.002 0 0 0.004
24 HH aq Mm CcC 0.002 0.002 0 0.007 0.011
%5 | HH | qq | mm | CC 0002 | 0002 0002 0007  -0.001
26 HH aq mm CT 0.002 0.002 0.002 0 0.006
27 HH aq mm CcC 0.002 0.002 0.002 0.007 0.013

- 151 -



O w&EF9 g 7MAl dste] FHAFA e AxwSE7te] 35 A EFAd 9
4 AdE f 4/‘<}<SNP>E_, FABP1, PRKAG3, MC4R, CAST, HMGAZS!d], t}Al7] 9
SNP A e Fd28 2o me AxvsErte o Zo] A= + Jth

(3 3-4-22) 57 SNP wtA 9] FHdAP =3 o] & SAHFA] A GEhH)FE7t

FAAY w3t
¥ | FABPI | PRKAG3 | MC4R | CAST | HMGA eABPL | Prracs | MOR | CAST | EveA EASETE
1 HH AA MM EE CC -0.024 -0.095 0.047 0.047 0.033 0.048
2 HH AA MM EE CT -0.024 -0.065 0.047 0.047 0 0.015
3 HH AA MM EE TT -0.024 -0.055 0.047 0.047 -0.033 -0.018
4 HH AA MM Ee CC -0.024 -0.055 0.047 0 0.033 0.001
5 HH AA MM Ee CT -0.024 -0.055 0.047 0 0 -0.032
6 HH AA MM Ee TT -0.024 -0.055 0.047 0 -0.033 -0.065
7 HH AA MM ee CC -0.024 -0.095 0.047 -0.047 0.033 -0.046
8 HH AA MM ee CT -0.024 -0.065 0.047 -0.047 0 -0.079
9 HH AA MM ee TT -0.024 -0.055 0.047 -0.047 -0.033 -0.112
10 HH AA Mm EE CcC -0.024 -0.055 0 0.047 0.033 0.001
11 HH AA Mm EE CT -0.024 -0.055 0 0.047 0 -0.032
12 HH AA Mm EE TT -0.024 -0.055 0 0.047 -0.033 -0.065
13 HH AA Mm Ee CC -0.024 -0.095 0 0 0.033 -0.046
14 HH AA Mm Ee CT -0.024 -0.065 0 0 0 -0.079
15 HH AA Mm Ee TT -0.024 -0.055 0 0 -0.033 -0.112
16 HH AA Mm ee CcC -0.024 -0.055 0 -0.047 0.033 -0.093
17 HH AA Mm ce CT -0.024 -0.055 0 -0.047 0 -0.126
18 HH AA Mm ee TT -0.024 -0.065 0 -0.047 -0.033 -0.159
19 HH AA mm EE CC -0.024 -0.055 | -0.047 0.047 0.033 -0.046
20 HH AA mm EE CT -0.024 0055 | -0.047 0.047 0 -0.079
21 HH AA mm EE TT -0.024 0055 | -0.047 0.047 -0.033 -0.112
22 HH AA mm Ee CC -0.024 0055 | -0.047 0 0.033 -0.093
23 HH AA mm Ee CT -0.024 0055 | -0.047 0 0 -0.126
24 HH AA mm Ee TT -0.024 0055 | -0.047 0 -0.033 -0.159
25 HH AA mm ee CC -0.024 -0.055 | -0.047 -0.047 0.033 -0.14
20 HH AA mm ee CT -0.024 0055 | -0.047 -0.047 0 -0.173
27 HH AA mm ee TT -0.024 0055 | -0.047 -0.047 -0.033 -0.206

- 1562 -



O A=dol 2% PiAE
W%ﬂbm°5ﬁ4%%

A= F4, Ax=pS

EAE(MAS) &8 A=y

o]

A A el

o]
Told
]

= F4, CAST, HMGA, 247

=
°©

K
-
Ry

g jAlel Wske] frdAbE el
7 2HSNP)= IGF2, 57
& IGF2, MC4R, HMGAS! ],

)
T

ﬂ%SM?ﬁHAT%VF 23] 0 AwugEbe e gol HE ek
(£ 3-4-23) SNP vhA 9] §A4Z2To] Whe AFFAFE Aws(EHFE7L
<=9 IGF2 IGF2 &A= 7} B2 7T
1 QQ 0.003 0.003
2 Qq 0 0
3 aq ~0.003 ~0.003
(3 3-4-24) SNP v}# o] FHdAEZ35 & SAWFA S Aw=(F21)&F7)
= F4 IGF2 #3247} A ZE 7L
1 CC ~0.042 ~0.042
2 CT 0 0
3 TT 0.042 0.042
(% 3-4-25) SNP oA S FAAZZF) 0e AR A e (2§ %)
& A A7}
%= F4 CAST | HMGA rerre B Ao =)
F4 CAST | HMGA
1 cC EE cC 0.11 0.19 0.13 0.43
2 ce EE CT 0.11 0.19 0 0.3
3 cc EE TT 0.11 0.19 -0.13 0.17
4 cc Ee cc 0.11 0 0.13 0.24
5 cc Ee CT 0.11 0 0 0.11
6 cc Ee TT 0.11 0 -0.13 ~0.02
7 ce ee cc 0.11 -0.19 0.13 0.05
8 cc ce CT 0.11 -0.19 0 -0.08
9 cC ee TT 0.11 -0.19 -0.13 -0.21
10 CT EE e 0 0.19 0.13 0.32
11 CT EE CT 0 0.19 0 0.19
12 CT EE TT 0 0.19 -0.13 0.06
13 CT Ee cc 0 0 0.13 0.13
14 CT Ee CT 0 0 0 0
15 CT Ee TT 0 0 -0.13 -0.13
16 CT ee ce 0 -0.19 0.13 -0.06
17 CT ee CT 0 -0.19 0 -0.19
18 CT e TT 0 -0.19 -0.13 -0.32
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(£ 3-4-26) SNP wo1e] ARz el e AAsel 2w (2557}
TR
s F4 CAST | HMGA e P
F4 CAST | HMGA
19 TT EE oC 011 0.19 0.13 0.21
20 TT EE CT 011 0.19 0 0.08
21 TT EE TT 011 019  -0.13 -0.05
99 TT Ee cC 011 0 0.13 0.02
23 TT Ee CT 011 0 0 -0.11
24 TT Ee TT 011 0ol -013 -0.24
%5 TT ce cC 011 -0.19 0.13 -0.17
% TT ce CT 011 -0.19 0 0.3
27 TT ce TT 011 019 013 -0.43
(£ 3-4-27) SNP w78l fAAR %G e BAAAD e A (B 557}
FaA R
%= IGF2 MC4R | HMGA P
F4 CAST | HMGA
1 QQ MM CC 0.11 1.21 ~0.26 1.06
9 QQ MM CT 0.11 121 0 1.32
3 QQ MM TT 0.11 121 0.26 158
4 QQ Mm cC 0.11 0l -02 -0.15
5 QQ Mm CT 0.11 0 0 0.11
6 QQ Mm TT 0.11 0 0.26 0.37
7 QQ mm cC 0.11 121 -0.26 136
8 QQ mm CT 0.11 191 0 11
9 QQ mm TT 0.11 121 0.26 -0.84
10 Qq MM oc 0 121 -0.26 0.95
11 Qq MM CT 0 121 0 1.21
12 Qq MM TT 0 1.21 0.26 1.47
13 Qq Mm cC 0 0l 02 -0.26
14 Qq Mm CT 0 0 0 0
15 Qq Mm TT 0 0 0.26 0.26
16 Qq mm cc ol -121 -0.26 147
17 Qq mm CT ol -121 0 121
18 Qq mm TT 0 -1.21 0.26 -0.95
19 a MM cc 0.1 121 -0.26 0.84
20 aq MM CT 011 121 0 1.1
21 aq MM TT 011 121 0.26 1.36
99 - Mm cC 011 0l -02 -0.37
23 aq Mm CT 011 0 0 011
24 a Mm TT 011 0 0.26 0.15
%5 aq mm cc 011 121 -0.26 158
% a mm CT 011 191 0 1.32
27 aq mm TT -0.11 -1.21 0.26 -1.06
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O 83MNF vAEZFTHAL(MAS) &8 ek
FAEAL|

MC4R, CAST, HMGAZS!H], SNP n}7 ¢]

w2

A1) §F 7} o]

o
Ky

3} el A& 5 vk

_

do Jo

(3 3-4-28) SNP v}A 9] FHA&H Z3e e

of

gk Al tske] fd Aol

= FHAENP)EL, ESR, F4,

AR 23] WE AwwgEE O

FALAL O] A (2

)% %7}

e
i ESR F4 MCG4R | CAST | HMGA —— i o Dot | oen EASE7}

1 AA cC MM EE CcC -0.13 -0.03 0.02 0.09 0.09 0.04
2 AA CcC MM EE CT -0.13 -0.03 0.02 0.09 0 -0.05
3 AA cC MM EE CcC -0.13 -0.03 0.02 0.09 -0.09 -0.14
4 AA CcC MM Ee CcC -0.13 -0.03 0.02 0 0.09 -0.05
5 AA CC MM Ee CT -0.13 -0.03 0.02 0 0 -0.14
6 AA CcC MM Ee CcC -0.13 -0.03 0.02 0 -0.09 -0.23
7 AA CcC MM ee CcC -0.13 -0.03 0.02 -0.09 0.09 -0.14
8 AA CcC MM ee CT -0.13 -0.03 0.02 -0.09 0 -0.23
9 AA CcC MM ee CcC -0.13 -0.03 0.02 -0.09 -0.09 -0.32
10 AA CcC Mm EE CcC -0.13 -0.03 0 0.09 0.09 0.02
11 AA CcC Mm EE CT -0.13 -0.03 0 0.09 0 -0.07
12 AA CcC Mm EE CcC -0.13 -0.03 0 0.09 -0.09 -0.16
13 AA CcC Mm Ee CcC -0.13 -0.03 0 0 0.09 -0.07
14 AA CcC Mm Ee CT -0.13 -0.03 0 0 0 -0.16
15 AA cC Mm Ee CcC -0.13 -0.03 0 0 -0.09 -0.25
16 AA CcC Mm ee CcC -0.13 -0.03 0 -0.09 0.09 -0.16
17 AA CcC Mm ee CT -0.13 -0.03 0 -0.09 0 -0.25
18 AA CcC Mm ee CcC -0.13 -0.03 0 -0.09 -0.09 -0.34
19 AA CcC mm EE CcC -0.13 -0.03 -0.02 0.09 0.09 0

20 AA CcC mm EE CT -0.13 -0.03 -0.02 0.09 0 -0.09
21 AA CcC mm EE CcC -0.13 -0.03 -0.02 0.09 -0.09 -0.18
22 AA CcC mm Ee CcC -0.13 -0.03 -0.02 0 0.09 -0.09
23 AA CcC mm Ee CT -0.13 -0.03 -0.02 0 0 -0.18
24 AA CcC mm Ee CcC -0.13 -0.03 -0.02 0 -0.09 -0.27
25 AA CcC mm ee CcC -0.13 -0.03 -0.02 -0.09 0.09 -0.18
26 AA cC mm ee CT -0.13 -0.03 -0.02 -0.09 0 -0.27
27 AA CcC mm ee CcC -0.13 -0.03 -0.02 -0.09 -0.09 -0.36
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QaxFe] FAAQALHA Fod e FHAHSNP)ES, ESR, F4, IGF2, CAST,
HMGARIH], SNP w}A Y] FHx 23 & A SF57tes s 2o AEd
T Atk

(& 3-4-29) SNP 1A FAAF2G] b2 B AADL ] Ao (2D FF 7}

=¥ | ESR F4 MCAR | CAST | HMGA S 2ot EASETL
ESR F4 MCAR | CAST | HMGA

1 AA cc Q EE cC -0.07 -0.05 -007 | -013 0.06 -0.26
2 AA cC Q EE CcT -0.07 -0.05 -007 | -013 0 -0.32
3 AA cc xQ EE cC -0.07 -0.05 -007 | -013 -0.06 -0.38
4 AA cC Q Ee cC -0.07 -0.05 -0.07 0 0.06 -013
5 AA cc Q Ee CcT -0.07 -0.05 -0.07 0 0 -0.19
6 AA cc R Ee cC -0.07 -0.05 -0.07 0 -0.06 -0.25
7 AA cc Q ee cC -0.07 -0.05 -0.07 0.13 0.06 0
8 AA cC Q ee CcT -0.07 -0.05 -0.07 0.13 0 -0.06
9 AA cc Q ee cC -0.07 -0.05 -0.07 0.13 -0.06 -0.12
10 AA cC Qq EE cC -0.07 -0.05 0 -0.13 0.06 -0.19
1 AA cc Qq EE CcT -0.07 -0.05 0 -013 0 -0.25
12 AA cc Qq EE cC -0.07 -0.05 0 -0.13 -0.06 -031
13 AA cC Qq Ee cC -0.07 -0.05 0 0 0.06 -0.06
14 AA cc Qq Ee CcT -0.07 -0.05 0 0 0 -0.12
15 AA cC Qq Ee cC -0.07 -0.05 0 0 -0.06 -0.18
16 AA cc Qq ee cC -0.07 -0.05 0 0.13 0.06 0.07
17 AA cc Qq ee CcT -0.07 -0.05 0 0.13 0 0.01
18 AA cc Qq ee cC -0.07 -0.05 0 0.13 -0.06 -0.05
19 AA cC a EE cC -0.07 -0.05 0.07 -0.13 0.06 -0.12
20 AA cc a EE CcT -0.07 -0.05 0.07 -0.13 0 -0.18
21 AA cC aq EE cC -0.07 -0.05 0.07 -0.13 -0.06 -0.24
2 AA cC a Ee cC -0.07 -0.05 0.07 0 0.06 0.01
23 AA cc a Ee CcT -0.07 -0.05 0.07 0 0 -0.05
24 AA cc a Ee cC -0.07 -0.05 0.07 0 -0.06 -0.11
2% AA cC a ce cC -0.07 -0.05 0.07 0.13 0.06 0.14
26 AA cc aq ee CcT -0.07 -0.05 0.07 0.13 0 0.08
27 AA cc aq ee cC -0.07 -0.05 0.07 0.13 -0.06 0.02
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Zol tal 7 Abek7

& A

T T
IGF2
QQ
QQ
Qq
QQ
QQ
QQ
QQ

=
=

=
T

FABP1
HH
HH
HH
HH
HH
HH
HH

3-4-30)

-
it

(

M
M
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M

92 + (638 x dFFAFT FF7H - (63 x

FSA

] <
F5 A A4 (SLD
A

A

DAB&261
DABB8229
DABS8145
DAB7387
DAB5138
DAB5136
DAB5134

[l Al]




(3 3-4-31) €Az gt FAHA =) SE7F ALt
AFZAFo gk EAHH =)&F 7}
NAHE A4
FABP1 IGF2 MC4R HMGA EASF 7}
DABg&261 M 0.002 -0.002 0.002 0 0.002
DABg&229 M 0.002 -0.002 -0.002 0 -0.002
DABS8145 M 0.002 0 0 0.007 0.009
DAB7387 M 0.002 -0.002 0.002 0.007 0.009
DABbH138 M 0.002 -0.002 0 0 0
DABb5136 M 0.002 -0.002 0 0 0
DABbH134 M 0.002 -0.002 0 0 0
(3 3-4-32) SAYFA gt FAH(A =) SE7F ALt
SALFAC dg (A =9)SF 7}
NAHE A4
FABP1 PRKAG3 MCA4R CAST HMGA EAEF 7}
DABS261 M -0.024 0 -0.047 0 0 -0.071
DABS8229 M -0.024 0 0.047 0 0 0.023
DABS8145 M -0.024 0.055 0 0 -0.033 -0.002
DAB7387 M -0.024 0 -0.047 0.047 -0.033 -0.057
DABbH138 M -0.024 0.055 - - - 0.031
DAB5136 M -0.024 0.055 - - - 0.031
DABbH134 M -0.024 0.055 - - - 0.031
(3% 3-4-33) SAYFA et FAHA =u)SE7F ALt
A=) = SAFA
) HE= NA &
WA & A
Az A =H] =3t AsSE | AxH =3 A ghx] 5= A gkx] 5=
57t | 57 | §F7F 7t 57t 57t
-0.186
DAB8261 M 0.0968 | -0.071 | 0.0988 1 -0.071 | -0.2571 165.5 171.2
-0.056
DAB8229 M 0.0793 | 0.023 | 0.0773 1 0.023 -0.0331 146.1 143.4
-0.131
DABR145 M 0.0522 | -0.002 | 0.0612 1 -0.002 | -0.1331 133.6 139.4
-0.006
DAB7387 M 0.053 | -0.057 | 0.062 q -0.057 | -0.0638 126.2 135.6
-0.145
DAB5138 M 0.0309 | 0.031 | 0.0309 9 0.031 -0.1149 120.9 119.0
DAB5136 M 0.0293 | 0.031 | 0.0293 | -0.142 | 0.031 -0.111 119.6 117.7
-0.180
DAB5134 M 0.0253 | 0.031 | 0.0253 . 0.031 -0.1495 119.5 117.6
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O HaMdFe HMAEAE F AF5o=2 v A% FARFY 482 0.063~0.067=
Aol fHAgor xAEJ L, w i ZF fAE W= FIE 0.0491 ~0.0635%
obF WAl FA A

QA T+AE wEH FE(%)

A kA 0.5860 0.6958 0.0635 74014  0.067 0.147 0.007
ALk 0.4004 0.6111 0.0331 5.3410 0.063 0.158 0.005
ol -+ 0.0000 0.0956 0.0047 2.1273 0.000 0.034 0.002

B Ak 0.5520 0.6057 0.0491 7.5126 0.063 0.133 0.006
ARk 0.4086 0.5183 0.0304 5.4150 0.064 0.145 0.005
o] 0.0000 0.0152 0.0049 0.9018 0.000 0.016 0.005

22,261, 2,208 (o]

>
w
Sl
%)

ol
o
2
)
N

dwor v Ay FabAEe] FdE 2 0.063~0.067%
7 = %= 0.0491~0.0635%

Variable FAEA(FEAL) FARF(FAEHR)
Animal 0.5875 0.4687 0.0672 0.9668
0.3999 0.0626
PE 0.6965 0.6036 0.0796 0.9238
0.6130 0.0960
Boar 0.0647 0.0425 0.0074 0.9515
0.0309 0.0048
Residual 7.4002 5.7526 0.8458 0.9150
5.3412 0.8365
Phenotype 8.7489 6.8673 1.0000 0.9188
6.3849 1.0000
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Ak B AFoA 2AFE $A WE(CIE Lo 49.05+3.180) At &4 2 A= (CIE
a¥)v= Hof 847+4.34% EEHAL, 54 FAME(CIE b)) 359+1.48% EEH A
O AMgrake fFxzel @l & a7z el adlo] & Fx71 2ozt vy H Ao
Ae BAAA 2dS FdsA AE&std AdS AT NPPCHEEH S
2.64£1.06°] W= FALE A
O SFEATH%) 41422072 ZAFEALE 259 24 Fr7F H= /M7 3(%)S
23.806.00 M= wl$- thekstadrh. Ao (kg)S 2.8240.76% wf¢- thge HEE B
FE ZALE AT
(3 3-5-6) 4 9 A5 #x 2 54
348384 7|1 55 3 BEEHR | HA@ | o 3k =
=A% (kg) 1,942 86.62 5.67 71.00 111.00 0.20
&A% (mm) 1,942 25.11 5.23 12.00 46.00 0.19
Ph45m 1,942 6.06 0.29 5.30 6.90 -0.03
Ph24H 1,941 5.78 0.22 5.02 6.74 0.92
e 1,941 49.05 3.18 38.01 58.43 -0.01
A= 1,942 8.47 4.34 2.63 19.95 1.17
AR 1,942 3.59 1.48 0.12 8.29 0.23
ERaE 1,942 57.90 11.10 10.00 130.00 0.17
FF5EHH%) 1,942 414 2.07 0.11 25.37 1.38
7+ (%) 1,942 23.80 6.00 6.81 46.16 -0.50
AehE (kg) 1,942 2.82 0.76 0.07 6.64 0.96
LU A = 1,942 2.64 1.06 0.67 10.15 1.26

=

T T T T T
90 100 1o 10 20 30 4

(19 3-5-6) EATe FEX% (19 3-5-7) SAHEFAL] E¥X:
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(%358 §4 2 43920 0ja 444 2 A

%4 g

belte! (1) ) (3) (4) (5) (6) (7) (8) © | 1 | an | a2
EAE (D 0.37 0.27 0.29 -0.05 -0.24 -0.08 -0.19 -0.12 0.00 -0.36 -0.04 0.04
AL (2) 0.26 0.57 0.16 0.07 -0.30 0.01 -0.19 0.18 -0.14 -0.28 -0.30 0.27
Ph45m  (3) -0.02 -0.02 0.48 0.06 -0.45 0.23 0.01 -0.32 -0.05 -0.23 0.04 0.14
Ph24H (4) 0.00 0.07 0.10 0.35 -0.33 -0.51 -0.51 0.20 -0.41 0.05 -0.32 0.13
HE B) -0.05 -0.04 -0.17 -0.13 0.19 0.03 0.75 -0.10 0.53 0.68 0.14 0.16
A= (6) 0.04 0.10 -0.03 -0.12 -0.07 0.36 041 -0.01 0.34 0.11 -0.02 0.03
gAa= (7) -0.06 -0.02 -0.05 -0.32 0.57 0.40 0.28 -0.25 0.43 0.62 0.19 -0.02
»eg o (8) 0.02 0.05 -0.10 0.02 -0.01 -0.03 -0.05 0.21 0.04 0.06 -0.06 -0.08
S5 (9 0.03 0.00 -0.27 -0.27 0.35 0.20 0.34 0.01 0.33 0.20 0.05 -0.22
7+ E 7+ =(10) -0.08 -0.16 -0.15 -0.19 0.33 0.12 0.40 -0.03 0.28 0.45 0.44 0.09
A= (11) -0.03 -0.19 -0.14 -0.15 0.04 0.04 0.09 -0.02 0.23 0.32 0.39 -0.17
<A (12) 0.06 0.33 0.11 -0.01 0.14 0.18 0.26 -0.02 -0.04 -0.02 -0.16 0.43
W7k A, A RARE, Ak 1aY A



3. AR GHY
7} BGES AAZABY WA FA4 N

(1) PRKAG3 4=}
O A< 15 A =R R kis PRKAG3(protein kinase

adenosine-monophosphate gamma 3 subunit)+d A+ RN(Rendement Napole) -
A B2}

O PRKAG3 #dA W 1991 ZdAwol= Qs 371 w438, = 11(1991 /199D,
12(1991/199V), 22(199V/199V)elH, 1% 1991/1991 =8 o] & FHA8 K1

oAEE Eu A% §408 & 5 5YS Btk

O PRKAG3E #A41d A¥ 11(191/19DF 428 RI=7F 94.2% %2 S 2FA| 8t
gom, 120919 V)F A48 W=r} 57%2 AAeih. ol2d Az 1%t
g EAA AES §4% FHHCR KFF AR & 5 Uk o ANE 7]
Mo R Sho] LA FAE HHZ B RES =@ Aot

(3£ 3-5-9) B+ PRKAG3 32 414 3

FrAAg 11(199 I /1991) 12(1991/199V) 22(199V /199V)

FAAE H=(F) 94.2(378) 5.7(23)

(2) MC4R &4 =2}k

O MCARLS 2] &) oS F+= el (Leptine)f+AA o] JFS o} =A 1H A
o] &3t MC4R(melanocortin 4 receptor) 228 WHo|= ALEAFH T dIFEA

T, SANTA B JdFS F= Aoz dEHn

O "t olo] 9. ¢} FHU 7 PIC H A 451F ¢ th3+ Tagl &4 ©]8& MC4AR PCR-RFLP
oo ZzAFATFo] &shH MM, Mm, mm®] 37| FdAFe= 25 MCAR
A28 % mmEFY ©] MMEFY ol v MmEY Bt S A 3577 77 o).

g 4o ARE BAStE JEE FARE 7P YolA E fFAAFEYG FEg
= ZF 24 A3 mmrAdAE HETF 725%E RS
= Ell

Tt 27%% 2FA3F3A vk

T2 fAdxdel vste] SARFAC FAT
Al SAEAZE ko WA E mmfAAE o A A
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(% 3-5-10) H#¥= MC4AR F4x 443
FAAY MM Mm mm

FAAE N =(F5) 2.7(11) 24.6(99) 72.5(291)

(3) 2H¥ A3 F4 GH=

O AAIHCc R 7H Eol ALEHT A& AHAd viAE Ao 2 Qlsk AAle A&
Af-AxE FAHo] 73 Fdab/ac (K8S)-4 #fe]t},

O F4H5AA ¥4 A3 CCHAAE HIE7F 96.1% % HAf=2 tif-io] A FdA3
S BHAsta doey, CGHAAE Wyt 39%,5 A8tk $RE WAl CCH
ARG S At BF=2d CGHaAy MAE =8ed Aolt),

(% 3-5-11) & F4 AA 445
FAAE CcC CG GG
T2 ME(F9) 96.1(385) 3.9(16) -

(4) CAST 4=}

O CASTHHA+= 243 FHAAZEA A%, pHol #ofste= Ae=2 4#A ot
A2 EE, EF, FFRdAg el glon, FRdas Badh A7 A= pH7E §-
Tk o2 HIE AT,

O EFEY CASTHAAE &+ A3 FEFdAE o] 942% =2 S A8
EFFAAg o] 57%5 A eA . =% EFF A 9] /A= ZeEd A §olry,

(% 3-5-12) &= CAST ##x A4
A EE EF FF
FAAE HNEFS) - 5.7(23) 94.2(377)
(5) IGF &=}k
O AU A& #AdAste IGF2 FAAE SAYTFAL F5&d &S o)

IGF2 QQ A A= IGF qq AR Y SA o] gk H 882 2% =1,

O weba Fdst Fejeof AFo HSFE=ALte]l 7hsstth IGFFAF 41 A3 qqfH

2 W E=7F 441%, QqaAAE WIE7F 443%F e QQFAAE HiEE 11.4%=
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ZALE T}
O qaAAE B3 HA7 QRrAAES B3 At SHALFAZ 45, A5
o] vt7] wjFe FF M4 Al FARYH mE JFAE & 27k Ak
(% 3-5-13) RG= IGF 42 22437
FAAE QQ Qq aq
AR NECFES) 11.4(46) 44.3(178) 44.1(177)

(6) H-FABP &4 =}

O H-FABP (Heart Fatty Acid Binding Protein: A &A%t Agekul) Fxz2p= %)
AHS 1£A17lb 715l #HEE FAAZR Kol FHAY v& FABAE
= Aoz e Mo

O 34, SYWAIW(IMF)S 11719 ste] g3S FA| vt Xlﬂ?i}zu $H = IMF= 54
WEA e} =8 Ayt de Aow deA gth HFABP3 #728: HH = allele
1 538 -d$A Hh=allele 17 29] ©]¥ A A hh=allele 2 =JFIA =2 FEFHT H
FE9 H-FABPHAA #4439 QQF- A8 3 Qqf-AAE W=7} 89.3% 5 #}A| gk
A= A AEA e S AWl Ao A A s Aot vred Aot

(¥ 3-5-14) 4= H-FABP &3 2443
AR QQ Qq aq
FAAE W (F) 11.4(46) 44.3(178) 44.1(177)

(7) HMGA -4 =}

O HMGAFAA = AFAdE fFAAZA SHUFA DH3 Ado] duh wasE
o] 7V 2 e SANFAC FATE Aol g 2 dRlolnE 5 AdAs
WAl 7FF RS Fo] Addts Aol mpghzl sk Aot}

(3£ 3-5-15) H4= HMGA-FH A 414 3
AR CcC CT TT
FAXE H = (FR) 97.5(391) 2.4(10)
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G BHEY A% vhA T

(1) E4rg

O SNP 235 nA4gH=E HA3se] Animal Modelo] #8388 = Jd=d =d2]
g et 2o},
- Fixed effect model:

rlo
o
o

Xb+ Zu—+ e

O ©i71M, Y& E@F Weol, b WME = o] SNPE mgstel 2 SNPE| AlF
443 &3 (AA, AB, BB)IE S48, X wgastsh #ed ALY, ui= )
Asel bR AR EHEPD), 2 EPD % 704 <),

O SNP &¥= doas= WA ¢ EdA2 29 n/le]l SNPol|l tisto] 22

ol o} 2},

- Random effect model:

W+ Zu+ Zg q + Zg,q, + -+ Zq,q, te

O o71M, pi= AAl Ftelw g WMEHE 4 /fAS FERFAAY ZatolH, Zae=
v AAYEolH Yrx VE= ngadet L

O ¢ + =& REMLWYWS &3 /ivd Z2ads 285ty 1gaands 4
23 A9 SNP9 SHGAA7IA = 28 33H)S FHE £ 9= wide doa
HRdS g A mtAY FUAQ] A7E HAZAY dul&E=E SA4TE & U E=
Holx SNP vtAEe] AA 2dF 24 Aoz Fdsty] "o npA g 2et
71€ 388 71E BAo 1183 v =24 (marker assisted selection)®H S &
EScla=d

O v}A XA e (marker assisted selection) #4153 :

Y=Xb+ 2Zu-+e

O o714, be WHE vtAaTe gk A7, ue A RS B4 AEY o5
FAaAaTe] SA47. ek 2 A vAER BASERE b+ 1 & 2FS
SAAY. 9FAY gertAaRE 18T A 7Y SASEIE sAl 1Y
sto] At A8 4 ok
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UEEEE

O HaMEY AABAE fAAEA U@ wHE FAT

A7} (F 3-5-16)] e}

WL,
(3 3-5-16) HaM T AAFd dig FHAA vtAY SAH 7AH 23
7 A PP Additive genetic effect
) PROB log . - AAEA
3 = u} A BHESAR] | BFA o P value
CAST 0.7702 0.1 -0.03 0.08 -0.43 0.6706
F4 0.1973 0.7 -0.03 0.08 -0.42 0.6721
== | FABPI 0.1393 0.9 0.04 0.03 1.20 0.2291
HMGA 0.0008 3.1 -0.08 0.03 -2.86 0.0046
4 IGF2 0.0467 13 - - - -
MC4R 0.0002 3.6 0.097 0.025 3.95 <.0001
PRKAG3 | 0.0000 10.1 -0.064 0.012 -5.38 <.0001
CAST 0.2326 0.6 0.09 0.13 0.73 0.4668
F4 0.7626 0.1 0.09 0.13 0.72 0.4695
FABP1 0.5598 0.3 0.05 0.05 1.05 0.2926
=225 | HMGA 0.6256 0.2 0.04 0.04 0.97 0.3332
IGF2 0.5756 0.2 - - - -
MC4R 0.2015 0.7 0.03 0.04 0.85 0.3952
PRKAG3 | 0.1170 0.9 0.04 0.02 1.90 0.0536
CAST 0.0184 1.7 -0.41 0.33 -1.25 0.2120
F4 0.3948 0.4 -0.40 0.33 -1.22 0.2220
w4y | FABPL 0.0393 1.4 -0.26 0.13 -2.04 0.0421
- HMGA 0.2112 0.7 0.24 0.14 1.73 0.0845
=0 IGF2 0.0798 1.1 - - - -
MC4R 0.9539 0.0 -0.03 0.11 -0.28 0.7823
PRKAG3 | 0.1411 0.9 0.12 0.06 1.98 0.0483
(3) MARA Ao AR L
O BaMZ AAPARA FAAvls] BAA3) 7 oA wiEe HHA NES B
#3te] PRKAG3, F4, CASTH3AE didoz 2t MAd dgstel] ZAE she] A

£} mEES PR

O PRKAGS3, F4 2 CASTHAAE = Mt
)o. 2 FA|ste] AH
9 PRKAGS3, F4 % CASTHHA 2% (A4

MAE 25 ez FAH =&

o= (e
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PRKAG3

pgpapeeap————_ Ik R

(¥ 3-5-19) PRKAG3 # A2 &4 243 (AAE 94.2% — FF 100%)

~

(¥ 3-5-20) CAST FHa £AAIHFFE 94.2% — 3FF 100%)

L

cC-

(9 3-5-21) F4 #da F423CCH 96.0% — FF 100%)
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(3 3-5-17) TE=9] 1A vpA 24 49 9 A4 &
o | AAEs | A4 Ad o}H] on] | PRKAG3 F4 CAST
1 BN9353 | 4 | 11-01-28 2-2 BK2569 | 2F=(3) | A2 () | AE(F)
2 BP675 4 | 10-05-27 | BK9295 | BK3122 | AF%(35) | A3 () | A%(F)
3 BP1289 | 4 | 11-08-05 | BK9295 | BK9843 | AF% (%) | 84 (%) | d=(%)
4 BP3438 | 4 | 12-03-26 | BK9295 | BNO199 | AF% (%) | 84 (%) | dd%=(3)
5 BP5085 | 4 | 12-08-11 | BN9353 | BP1364 | AF%= (%) | AdA (%) | d=(3)
6 BP6083 4= | 12-11-13 | BN1365 | BP1600 | AF%= () | A3 (F) | d=(F)
7 BP6444 | 4 | 12-12-20 | BP1354 | BP424 | Ar%(3) | A3 (F) | A%(H)
8 BP4378 | 4 | 12-06-10 | BN1365 | BP686 | AF% () | A8A (&) | A =(H)
=) (&) - =
(3 3-5-18) TRI=S] FHA vpA 24 247 9 A4 &
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2 BP2678 oF | 12-01-13 | BK3948 | BK8387 | AF=(¥) | A&8A () | A%()
3 BP4772 oF | 12-07-09 | BN1365 | BK8198 | AF=(&) | A&A(H) | d=(&H)
4 BP4570 o} | 12-06-23 | BN1365 | BN2831 | AF&=() | AA(F) | AX=(FH)
5 BP5258 oF | 12-09-01 | BN1365 | BN7982 | AF=(E) | A4 (H) | d%(H)
6 BP5641 o} | 12-10-05 | BN9353 | BP614 | AF=(3) | AZA () | AX=(F)
7 BP5672 oF | 12-10-05 | BN9353 | BN9636 | AF=(¥) | A&8A (35) | Ax()
8 BP5696 oF | 12-10-08 | BN9824 | BN9977 | AF=() | A&8A(H) | d=(EH)
9 BP5730 o} | 12-10-16 | BN9824 | BN7965 | AF&=(H) | AA(F) | Ax=(H)
10 BN4617 | ¢+ | 10-03-12 | BK4205 | BK6359 | AF%=(3) | A4 () | d%(X)
11 BN4860 | ¢F | 10-03-11 | BA514-3| 62-4 | 2F%(%) | AA(E) | A%(H)
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13 BN8672 | ¢F | 10-11-03 | BK9295 | BN2639 | AF=(3) | A4 () | A%(X)
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16 BP2147 o} | 11-11-04 | BN1200 | BN392 | AF%=(3) | AA () | AX()
17 BP2433 oF | 11-12-14 | BK9295 | BN5840 | AF=(¥) | A &84 () | A%(&H)
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21 BN3074 | ¢ | 09-09-19 | BA514-3 | BK5826 | AF%(%) | AA () | A%(H)
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23 BP2239 o} | 11-11-19 | BN1200 | BK4921 | AF%=(3) | AA (X)) | A% ()
24 BP23 o} | 11-03-31 | BK9295 | BK4615 | AF%=(%) | AA () | A%()
25 BP297 o} | 11-04-22 | BK9295 | BN1775 | AF%= (&) | AdA () | A% ()
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Cwr long term goal is to increase nutrient utilization and feed efficiency in the pig, to strengthen the competitiveness of the | T Tl | “
pork industry and to reduce its demand on grains and proteins. We will use a truly multi-disciplinary approach in this - izl

project, including nutrition, physiclogy, microbiclogy, behavior, immunology, quantitative genetics, swine genomics,
profeomics, franscriptomics, bioinformatics and statistics. Through this grant, we will develop new knowledge and new
tools to benefit our pork industries and agriculture in general.

Recent updates
September 2014

Colpoys, J. D., C.E Abell, J. M. Young, A.F.
Keating, N. K. Gabler, 5. T. Millman, J. M. Siegford,
A.K. Johnson. 2014. Effects of genefic selection
for residual feed intake on behavioral reactivity of
castrated male pigs to novel stimuli tests. App.
Anim. Behav. Sci. 159: 34-40.

August 2014
Swine podcasts
Swine Feed Efficiency recorded presentations:

Effects of corn particle size and diet form on
finishing pig growth performance and carcass
characteristics

Effects of Corn Particle Size, Complete Diet

Grinding, and Diet Form on 11 to 20 kg Nursery
Pig Growth Performance and Caloric Efficiency

Appearances

Dr. John F. Patience - A Multidisciplinary, Multi-
Site Study of Feed Efficiency in Swine: What Have
We Learned? At Midwest Swine Nutrifion
Conference

IOWA STATE UNIVERSITY &sgu;s

http://www.swinefeedefficiency.com/index.html
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Deklkers Feed intake recording and selection strategies 5 41,802 IMonsanto 00-02

Dekkers Graduate fellowship in genetic improvement of feed efficiency in 3 36,288 Monsanto 03-07
pigs

Delkkers, Tuggle, Nettleton, Anderson, Honavar  |integration of Functional Genomics and Quantitative Genetics to $878,000 USDA-NRI 05-08
Improve Feed Efficiency in Pigs

Mettieton, Chen, Dekkers, Liu, Tuggle Development of High-Dimensional Data Analysis Methods for the B52 927 MSF/NIH Joint Init. Math a7-10
|dentification of Differentially Expressed Gene Sets Biology

Delkers, Johnson, Spurlock, Lonergan, Huff- Identification of biclogical factors responsible for differences in feed 101,949 Mational Pork Board o7-08

Lonergan, Gabler, Andersen, Tuggle |efficiency between selection lines for residual feed intake

Delkers, Baas iSelection lines to enhance genetic selection for feed efficiency 15,454 lowa Pork Prod. Assoc. 07-08

Rothschild, Dekkers Large-scale Association Analyses of Candidate Genes for Feed 120,253 Mational Pork Board 03-09
Efficiency Traits in Pigs

Rothschild, Stalder, Dekkers Large-scale SNP Association Analyses of Feed Efficiency and 100,000 Mational Pork Board 0g
Longevity

Dekkers, Patience Effect of selection for growth efficiency on reproduction and 30,533 Mational Perk Board 08
Jlactational efficiency

Gabler, Patience, Lonergan, Dekkers [The Physiological Basis Of Differences In Efficiency, Metabolism 340 421 USDA-AFRI 10-13
lAnd Energy Partitioning Between Lines Of Pigs Selected For
Residual Feed Intake

Dekkers, and others FIRE feeders for research on the genetic and biological basis of 20,400 lowa Pork Prod. Assoc. 10
feed efficiency

Rothschild, Dekkers Identification of genetic drug targets for residual feed intake 265 838 Fiizer Anim. Heaith 11

Fatience, Anderson, Campbell, Dekkers, Enhancing sustainability and competitiveness of the US pork 4 738043 USDA-MNIFA 11-14

DeRouchey. Dunshea, Gabler, Gilbert, Hufi- industry by improving nutrient utilization and feed efiiciency through

Lonergan, Johnson, Kerr, Liu, Lonergan, Mabry, [nnovative scientific and extension approaches

Mettleton, Rothschild, Rowland, Tokach, Tugale,

[Van Kessel, Weber

Rothschild, Dekkers Development of Genome Enhanced EBVs for Sow Feed Intake and 120,000 Genome Alberta 1113
Efficiency

Dekkers, Rothschiid GWAS for Sow Feed Efficiency and Reproduction and Genomic 112,615 lowa Fork Producers 12
ISelection using Low Density Panels |Association

Eeitz, Kraus, Gabler, Lonergan, Dekkers Impact of Mitochondrially Targeted Novel Antioxidant on Pig Feed 50 949 Mational Pork Board 12
Efficiency

Gabler, Deldkers, Patience, Lonergan, Rethschild, [Deep Seguencing to Identify Genetic Drug Targets for Residual 24158 FPfizer Animal Health 12

Tuggle Feed Intake

ITuggle, Dekkers, Ross, Cunnick, Ellinwood, Charactenization and ufilization of a novel immune-compromised 118,734 ISU Bailey Grant 12-14

Gauger, YWannemuehler, Rowland, Wyatt, pig for biomedical modeling

[Vincent, Loving

TOTAL §7,846,321
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This website is designed for the purpose of allowing guick and easy access to the information contained in the PRRS Host Genetics Consortium (PHGC) database. This
database houses the information from the PHGC Project as well as from the earlier Porcine Reproductive and Respiratory Syndrome (PRRS) 'Big Pig Study.

Abstract

In any consortium project where large amounis of phenotypic and genotypic data are collected across several research labs, issues arise with maintenance and analysis of
datasefs. The PRRS Host Genomic Consortium (PHGC) Database was developed to meet this need for the PRRS research community. The schema for the database was
originally designed based on data sets generated from the PRRS virus “Big Pig” project This included data on pig, sex, birth date and infection defails, PRRS viral levels in
serum over fime and tissue levels at kill, anti-PRESY antibody (ELISA and neutralizing antibody) responses, serum cytokine levels and tissue gene expression resulfs, and
Swine Leukocyte Anfigen (SLA) alleles. it has been expanded to include genomic DNA and RNA data (sample data. gels and Agilent images), broader gene expression results
(20K Pigolgicarray and RNA-seq data as acquired) and genotypic information (60K SNP chip data on all pigs and available parents).

This internet accessible relational database was designed to allow for the addition of new data types as they are generated over the course of the project. This flexibility will aliow
us fo house and manage all of the PHGC project data, to build quality contrel (QC) filters and design improved procedures for data flow, and allow real-time data updates and
sharing among users from geographically different locations. Furthermore, use of a centralized database will allow us to conirol external access 1o the data, e.g., data could be
made avaiiable to the general public, restricted to only consortium members, or even to just a few members. Overall, the PHGC database will allow us fo properly manage large
datasets and affords new possibilities for exploration of the resultant data. Access to PHGC Database is monitored by the USDA ARS maintained Cooperative Research and
Development Agreement (CRADA) Matenal Transfer Agreement (MTA).

©2008-2014 Acknowledgements

- i TThe PHGC has had funding from the US National Pork Board (NPE} (#07-233, #08-208, #10-033 for PRRSV
E”C F rJtz-Waters infection; #12-061 for tonsil persistence; and #00-244, #10-033, and Genome Alberia -Alberia Livestock Genomics
. Program #29, for analyses of serum cytokines); PRRS Coordinaied Agricultural Project (PRRS-CAP), USDA-NIFA
Email: Award #2008-55620-19132, for SNP genolyping and GWAS analyses; and USDA NIFA AFRI Animal Genome
e rcfrtz@ iastate.edu #2010-65205-20433 for gene expression analyses. Additional PHGC trials, GWAS, gene and protein expression
analyses have been funded by Genome Canada project #2208_F; and USDA-MIFA Translational Genomics grant
P # 2013-68004-20362. In addition, funds have come from the USDA sponsored National Research Support Project
3 (NRSP-8) Swine Genome and Bioinformatics research programs, from swine breeding companies and PigGen
iCanada, Inc, and from Kansas State University and USDA ARS project 1245-32000-098 support.
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http://www.animalgenome.org/lunney/index.php
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