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ABSTRACT

BT S8 AUe SE1 n240| 2710| Ltz 2a4 HetX| 1 e, dAAQ SE2 Ate 220 20| 23
LHO|CH CHERL| RZ3|AEE Mo =S SThstet7| 2lol, dSA4Q MY o= e S| M B
U7LE, HE2S A2 nedstn AT 2000HCHO| H|OHEl RAA| MEES U E 25 ILelote £ 7Ho| T &Y
M(single nucleotide polymorphism; SNP)O|AS| A0 7| 2510, 7i|2] SX7Hgenetic value) O&S A|Z5tLCE
O|E9| gt 2t Ot o] iAol 2 M2 12{5tR| 9411, GEBV (genomic estimated breeding value) & A|Atst= Z40|Ct,
RUA| HLS loiM= BHY 7|& = F0 2ES Soll =2 L2 RFIHE 71! 74AIE0] genotyping=|0f 2tz £
EH Yo 2 YE|0{0F STt 0|2 Safi OtH &1t 2 2|E Fot1, genotyping®l MEF 55 71|0f| 2{2510] GEBVE A4t
ST} O 20t 2 YR E E20] A2l & Ue R YTHOM Z28t genotyping= aliofst, AAGH ML HEE LS+ U
2 e 5 H XM= 2E5t genotypingS /850 5t= SHH, genotypingSh=Cle HI80| X 2|%A 7| W20, B
8 2HIE 2|25t6t7| 8 M2 A A-RE TSt} ef2|9] KA MEO|A H7|2 7] 24 & Sthtes, A2F CHEA| HISE &
A& Mitete S=0| CHEE BEE0[0|A, GGPOIAM HA|SH= A HE0| A HIE= 44t SHE0ME 282 4 A2
HSA 22 o] E ZME 28T £ U= HIAVHE fd 21 Z86l0F GEBVL 412|=Z =0|1, Ho|(bias)E EY &
RUCE SHR|Ol| M RAA| MEho] = 0| CHEE MY S UBHM oz QU0 Y2 A E= AT YROMU I|ZEL =R, S Y
ZIO| M B 7| S| = LAteLE A 20| THaliA 0| 40| 2 A2 EQICt (RAeZ2 S0 1Eo| FHUHE A 53
ZOo[Lt &2 BE =30 AR E ALESIO] 7|SE F20| tHaiM= 0| 0| 22| obg A= MZECH M2R J& 7|
AT & 3AH0| TSt SF A= PES| YT QICH HE0| 2|51, AZ0| HAAHE A5, 2 Yo ItsdE
S7HAZ |0, Atz 43S S27| 20| 3240l S2|soF STt St & CHE |F Aloes L DIMS N Ao AAE &
Ot 2{= Z0|C}, LY 2 BHH|2|0tet L& BlE|2|ofe| H| 20| 4 2H0] O] F&2 O[x|=2| LopHCtH, Ol Al AL S
2up 2 oS SAIO] 27T 4= US 2 OtL[2t 22| RFo| FE S0 Mg TSIt Atz &8 210 A2 = s E2
ol & £ UE Ao|2tn st

oE N
njo
e
oo K
30

J

o' g

Keywords: pig, breeding, industry, technology, trend

“Corresponding author: OH, Sang-Hyon PhD, Associate Professor, Department of Agriculture, Food and Resource Sciences, 1110 Trigg Hall, University of
Maryland Eastern Shore, Princess Anne, MD 21853
Tel: +01-410-651-7572, Fax: +01-410-651-7931, E-mail: shoh@umes.edu

Received: 7 December, 2017, Accepted: 26 December, 2017
© Journal of Animal Breeding and Genomics 2017. This is an Open Access article distributed under the terms of the Creative Commons Attribution
BY NC

Non-Commercial License (http:/creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.



Choi Tae-Jeong, Oh Sang-Hyon

Introduction

2] 552 A\ 30185k animal model-& 08510 o] AT} 7| Ao 11 AAA Q] £A4-S o] R3], o] & Fol =R Q] T
of| I AJIHE o] T oA M= 7, 7-3A] A (genomic selection) &) o] FARIE|HA], 2| o2t BE 5
Foll o-&-E= F(ff)ySoll thet Aol X UH sk Qlrk. o]2feh {24 A A1t 30'd 52t WA 5A fadsht 24
st “JJWHJ—X*—E FohetlA BlRSE. A AAIA =] % ﬂ/\}—% ﬁﬂ Adrol 7hs & e

of| BHA| A-8k= e 2-E 71&0)l Q). tlEo] Al o] S5 1A o] Qo] WA 8F HRE Aok, A
1. Qlek o] :Loﬂf\ii%i SNES] ST BHE AW EE SAO] =R 7]&0] 01"477} 1 A= R, EA4
2 Q1A welshH, Hi2] £ Aol Aoy A= A5 TR o tholiA e Aol B 1z} gty

Rl

Breeding Object

AIAIL] =A] 5 SAkE 20001 o] F 2 sAFE2] )1t ggo] AR 9| o]oASITE 2005 ETE Genus7HPICE ¢
oL, 2008 Fll= Gepork®} Hermitage Genetics”t @ @RS W-2H}E 910, 2014 64 Topigs International 7}
Norsvin International AS 7} 3t 3]AFTopigs Norsvin. 0= P H H} QI Topigs Norsvini= ©] &2 2 HyporE A %11, PIC
of| o]o] AJAIelA FRAR Z =2 SF 2t E UL ZF BIAMe] S F3 e AlTo] S5 —1_’—7}]—4 Qo e 28 o
2L Q=T HA Q1 552 & HIF] tell] Alm B-gofl 2501 ¢ -7?41]51 = Fdolrh T3, diF-2 o] SF2AE0]
ko] et & =tiglslr] flol], -84 Q1 A iy 0 2 8 e {4 A 2 S 285k QAL 8-S A7k arefst
1§l H50]

A H 2 44/5_]9] 71e& EYSHANE8F i o 5] 1R19] gidolth PICE 7174, A= B8, =4 714 52 A7t
2] FEo 2 e o 3FS okl QAtk(Fig. 1). Topigs Norsvin HlS= 287 TA712], 7304d 50l B 7F-2 5kt Q)
|, A 2}019] -9 H|8-= T-8(28%) T 734 (24%), AHAH(19%) 52 %__Eé ARl Z)5eo]) 7H5-& A 9l 0rr1(Fig z)
A 2FR1 AA] Bl BE(47%) T A 7HR1(33%), 773(16%) 5= T8t FE = 17141 QItk(Fig. 3). Hypor®] 73
A 21 5 shtE Cll= B, f2(29%), ZH= EE(20%), T-8(14%), HXP(14% SoldHAer g 7Ee FaL 3l 0111
(Fig. 4), 27 2lR1% AL= G-8(31%), A(23%), TA|(15%) 527 7158 Fo(Fig. 5) BRI} tha Th2 S-% ko] HQl

A

6 T

r}_
1
H-]

t}. Hermitage Genetics 2] TA| 2fQ1-2 Ab}4=0F BAZ (Fig. 6, 7) ofl, FA 2Rl Al= G835 -5-&(Fig. 8, 9) ol /4= 7+
T2 501 9k 18] of ] AR S BRE-2 STAR] AL EoflA ERIgH 4= gle HU sl = Zajel 1"
2 A5l okt 2 satEe] BT Qs eSS FAlo A, 2t st SFohe 85 525 2o vlw g 4= 9l
S0tk

5 N

4 Terminal Lines

M Robust Throughput
M Lean Efficiency
Carcass Value

Figure 1. Composition of selection index for 4 terminal lines in PIC®.
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u Easyin use

u Finisher efficiency
« Carcass value

u Meat quality
 Litter size

i Robustness

Figure 2. Composition of selection index for maternal line TN70 in Topigs Norsvin.

u Robustness

u Finisher efficiency
. Carcass value

u Meat quality

Figure 3. Composition of selection index for faternal line Norsvin Duroc in Topigs Norsvin.

u Reproduction

u Stayability

« Efficiency

u Piglet Quality

“ Growth

« Carcass

« Litter Uniformity
& Other

Figure 4. Composition of selection index for maternal line Libra in Hypor.

u Growth

u Carcass
 Feed Efficiency
w Primal Cuts

“ Meat Quality
 Piglet Quality
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Figure 5. Composition of selection index for faternal line Magnus in Hypor.
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u Number born alive > 1 kg
u Litter weaning weight
w Litters/Sow/Year

’ = Days to 110 kg
\b y “ % Lean meat at 110 kg

 Feed conversion ratio (60 - 110 kg)

Figure 6. Maternal selection index weighted on number born alive in Hermitage Genetics.

u Number born alive > 1 kg
u Litter weaning weight
w Litters/Sow/Year

= Days to 110 kg

a % Lean meat at 110 kg

v « Feed conversion ratio (60 - 110 kg)

Figure 7. Maternal selection index weighted on litter weaning weight in Hermitage Genetics.

u Days to 110 kg
u % Lean meat at 110 kg

- Feed conversion efficiency

Figure 8. Faternal selection index weighted on feed conversion efficiency in Hermitage Genetics.

u Days to 110 kg

- u % Lean meat at 110 kg
\/ . Feed conversion efficiency

Figure 9. Faternal selection index weighted on percentage of lean meat in Hermitage Genetics.
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Development of Technologies

2 525k quantitative genetics)S 7|HHO &2 3H-8% AZRS 2|1t 40-50 & S %] 0] GAA kS FL ek 1980 W
HHEE 32 2 9(Animal Model)9] {10 = EAZQ1 {4 7o) A= Qiet. thio] FollA & Hdlo] 554
A= QAT H2] SF T2 500l A= 1990 o) ol BAF 5 5te] gl o 2 T thE G S YA Hrt. =i AEH
STH(PSS)= ¥.271=PSE =5:2] HRIARS &R1517] 212 DNA AR /i E tf 20 2] Hehof|A] o] EAHo|E
THSHAY AAL 4= AT o] E ARt & S 1 [t} OF A @ FHAAEHQTL)YE Sl B the d+=o] 4 34
T PHAE, A 0 2 S1] 2.8 TRE DNA PSS ZotHigl o, 2 712] o & Alefetal A4 0= F a3k FdofA
A o= 02| Ho| Argsr] oo AA| @7ol| A 5] -85 2] Z3TH(Samore and Fontanesi, 2016).

oj2fet A= 1A T FAAF H A Ae] R WA 0 &2 1 4 Qe -RAA] AT A O] 9] 0 2 A= e
9=T}. Meuwissen et al.(2001)-2> -F-34] A& 430 2 AlRbot=t], §-41E &5 AHsk= 5 7o Tl |7] oFg A
(single nucleotide polymorphism; SNP)ol|A] 2] -§xd2Fg of] 7] %o} 7HA| 2] -5717 K genetic value) & AIZ513t. ol 52 HH
2 ZhulA 2] 781 -2 o] TSl AAo1A] 9Eal, GEBV (genomic estimated breeding value) S AT 677 2] ot
[ F2|7L ot B 2 R0l F-Q6kx] oF2 G ah= A2 AAE Aoletal 7Rl o] 22 R AFH Y] Ak At
(GWAS)°lA duk2Ql T3 o1 HAE v F45H| 386t 7] Wik @At ti2E o £k Nielsen et
al.(2010)-> BLUP 7]l SNP JH-E U5}, genotyping (F¥at: AR o] F-AIA] mielsh= 1) 704 E T182] o2
TRA| el ST T AR E =Y 4 AUt AFS BofSqlet. mebA, 524 A2 faA|of] tigt 25 SNP
i f2e] BaE fHitste] 7} 7lA| 9] SE7 KR4 8871 Ei= GEBV)E AI531t] o] SNP ulA 9] avh= &3 2t
(training data set), =, 3T A= b -70A4| 7T BT Q= Aol A Faxbgofl tigt 33 2 2l 24 S35t of7]A
T FAANES 71, AP AEIF AT G294 A= Sl iAol s GEBVE Al&31t:. o= of 7l AgeollA S4t
FES AUshs A& 7FsAREL, B=o] At 1S EolA| Ho] 7344 Tlide S7HAXITE TR 34 FHE = QIR A
U Ao o) 50 = T TS oAl Hrk

FAA ] 7ld o] A5 A= ok v At 7]Eu F R SEX] AR, o F gt o] thed d(SNP) o] mef
&)1, Al B8 WolR| WA, M= SA1A Wio] 7] o 4] Ao 38 7Ms S ok

2009 A vl=rol A A G7HE Fof| 54 A4] Aol A A-gA o] 1 H Q17 A1 A-& S AT VanRaden et al., 2009).
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7] ol Ao thol] B2 FJHE Algich 7HEslr] ol @l g2 ti7l S78sE] olF AL, Aol 71014 T71of
EfLFH, o 2= 2R Aol ARE 540 71551l Ao 3 =le] W 7395 WRIth(Knol et al., 2016). TEbA], 599 7H
Fode= fxdgo] BARE AAA 0 & Fofu|gh 4] 58 JiEH( ol BAe] JAlE) oA &7 ATE AR A o= Frpty
QJtH Adriana et al., 2016).
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A| Aol thet AL7H R v QITh o] % ZJARES F=ollA ZAIA 0 & ol Fa’t 4 5 sho| AR, 5785 447
o2 g o|ct W BRI (2F 5%) T2 77 2(2F0.05) 2 Ho|HA], o]F o2 HA(0 T 1) H1, g avlof ol 44
Fth(Knap, 2014). b4, o]2i3t do] §24] Aol & -8 =] Bl F-2 oA s-4oliok shar, 19} HEo] g4
Q1 SA ZH(statistical power) = D7] FIof] v B2 2F=9] S 3 =2 St(Knol et al., 2016).
TR RS A Ho|, A A, Al 7H, 8571 578219] A Soll @it BE 7 AEet 5571 54
A7geNA vIRE T Fa4] o] =Y =]7] Aol f-9ollxds oo HA-E Foll =2 Ao E Aot 7394 A==
Bl ‘ﬂ"ﬁ EHX]Oﬂ/ﬂh*ﬂm Ao Bth= A= o]-85to] {4 Tlede] A& Sl st 118 4= Hiof] gl Zo] 429
Aol Atijd o= A1, 1-F 4749 nigElo] sjR|Hrt F Zobr] whizoll, J1oh 2 WS Folf Al o] A
;J\S’«i‘?j Zolt}, whebA, F4] Adre] A3 5 shel ol AReollN S57 49 w5 P I= A,
714 0 2 TEA] 1% g Hf ol H| 2|k, sjR]of| = T17l0] 1] Aol E 4= itk T4l =212
A Aol Aot o] okl o] 02 thA|EthKnol et al., 2016).
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ARl o] R A2 5 ALRS wlokr] flel, FE Heke] IR ofx] ¢tom, #AY 7|52 7HE art gtk ¥x
Aot A o] Ao A SRl 44 THAo] 1, 0|72 GEBV Y] AE|wet 214 0 2 AAHHClark et al., 2012).
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o}, T oA B olle 271 ©do] Stk
1) 4] o] ek Joiet ’“4 734 ol el Aol B asiet
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ek o M= 1A A9 Apaet @Fell 7125t At 1 ohe fa2d-& 71 ZiA1 9] 534 B2 F Rt mt
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(genomic value)E o|Soh= Zlo] 7Fdsl= Zo|th. Tl A AFE AT & oA i E o 24 2] o Bl 2
AF B (Guillaume et al., 2008) F= A 2145 (VanRaden et al., 2009)0l4] 7152] o] thet 24|, A H 0] 241, 1 O)(biased)
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