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Technology Chain for Breeding Pig Industr : : :
8y g y Application of Selection Index for Landrace,
Birth _ Trait performance test Peohgree_ Auction Yorkshire and Breeds of P|g
recordlng registration
Mating date of Pigs born (male/female) Basic Pedigree Test Station ( 66% . 18% . 16% )
female Teat number (left/right) Growth Performance (GP) (7.5 months
(NS/AD Birth weight Reproductive Performance (RP) old)— 1975~1980 250 + 110 ADG - 50 FE - 197 B F
Farrowing date | 3-week body weight Superb GP Duroc
of sows 5-month body weight Superb RP Landrace 1981~1991 100 + 60 ADG - 40 FE — 45 BF
(F/AF) . Day of age at 110(100) kg BW (male/female) Plum Blossom Award Yorkshire 33% : 40% : 27%
Birth pedigree: | gy ok fat thickness at 110(100) kg BW (M/F) | Genotype —
Sire 40~110 (100) kg body weight (male/female) — Hal-1843(CRC) FFAiI (81;;0 1992~2004
Dam . . ESR months old) —
Sire of Sire Average dally gain Duroc (L,Y) | =100 + 130 ADG — 40 FE — 40 BF
: Feed efficiency (FE) HFABP ’
Dam of Sire . - IGF2in7 Landrace 66% : 18% : 16%
e O | Confortion it (onth st high, epty | 1GF2n3 Yorkshire
Dam of Dam son orma 1o.n rait (length, width, heig t epth) PRLR Berkshire 2005~Pl‘esent
emen quality (sperm counts, normality)
Hoof evaluation (toe balance) XY-markers Formosan L, Y | =100 + 140 ADG — 60 FE — 30 BF
Pedigree Registration: NAIF 42% D 43% 0 15%
Performance Test Station: Hsinhua (Farm should have at least 30 registered sows of one breed.)
Genotyping: TLRI, NPUST (Prof. HL Chang), NAIF 55 FE
Conformation Evaluation: YY Sung, LC Hsia, RC Weng, YY Lai, PH Wang 40%
Selection Index: TLRI (MC Wu and YC Huang) H
Off-age (day of age) to 110 Kg body weight at Hsinhua Growth performance and auction price grouped by off-age
Station for growth performance test (days old) at Hsinhua Station
E;t; Off-test Boar (Hd) In total B E;; Growth Pedormance —
(Drah Duroe Landrace [¥orkshire Hd) Dy |[70D BW (K 2) | ADG (Eg) | FE(FA3) BF of 110K gicm) ige of 110Kg
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Marker Genotype Screened by Pig
Industry in Taiwan

Favorable genotype Chr. Start year

Pork belly is popular in Asian cuisine!

SEHE (1-7) gt (1-15) FEEHE (1-6)
I / /“\,‘_\

JBTE (4 BX)

Hal-1843 AA 1996
ESR MM + MN 2001
HFABP  HH6 + HL5 2002
IGF27 FF 2005
IGF23 QQ 2005
PRLR PP+LP 2008

Firmness/
Marbling (IMF) « Meat quality (intramuscular fat or marbling)
of pork is related to meat eating quality.
1 (HFABP e Fat marbling is designed as the percentage
i genotyping) of intramuscular fat.
(Hal-1843 Test) : ' - .
AA LLO aa |Aa |AA
AB it ) LL1 Y dd allele f th loci HH |HH6 |HL5 |HL4 |dd
*H, aan allele from three loci
BB RSE : . LL2 of heart fatty acid-binding HLS |HL4 |HL3 |Dd
HIL3 protein (HFABP) gene are HL4 |HL3 |LL2 | DD
HL4 favorable alleles to fat marbling.
* Marker group of LL, HL or HH is Hh |HL5 |HL4 |HL3 |dd
HLS based upon favorable allele HL4 |HL3 |L2 |Dd
HH6 counts:
| B ¢ , wr 0~2 for lower quality (LL) HL3 |LL2 |LL1 |DD
s — - 3~5 for average quality (HL) hh |HL4 |HL3 |LL2 |dd
:' ‘ 6  for higher quality (HH)
:\\ N7 HL3 |LL2 |LL1 |Dd
~ B4 & L2 |LL1 |LO |DD

mafbling j _gene




Breeding on Heart Fatty Acid-Binding Protein (H-FABP) Gene
for Improvement of Pork Quality

Code (genotype) HH6
HH6 (HHaadd) > 100% HH6
XHH6 ., 50% HH6,50% HLS5
HLS5 (Hhaadd) | 25 TG
0
HL5 (HHaAdd) |- X HE2 S0% HLS
0
Hh aA  dD HLS5 (HHaadD) L aplotype
HHaaDD, HHAAdd, HHaAdD a 1 Fh
hh AA DD \ | HLA i mss d4 FD ynr3
aa aA | AA \\ 25% HH6
HH | HH6 HL5 HL4 dd HL3 (HhaAdD) SOEA) HL3
HEEE 25% LLO
Hh | s e | s | aa HL3 HhaapD, HhAAdd 25% HIL4
HL4 | L2 d hhaadD, hhaAdd X, 150% HL3
hh IIL; HL3 | LL2 | dd HL3 25% LL2

HL3 | LL2
LL2 LL1

LL1
LLO

LLO (hhAADD)

HH6 Genotype frequency of HFABP gene in Duroc pigs
at GGP+GP breeding farms

ek | 0tE [ e HFAEF P S & Ee Bl

Birth |Breed |Farms[§@Ea&: 00 [LLO[LL1 [LLZ[HL 3[HL4[HLS[HEE [HHE (%) [ B-- [H-(%)
2014 Dol 11 51 L I | L B T B (R R
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2010 ol 7 1994] 22| 19 7|230[130] 30[1556] 7aO[1946] 976
2009 Dl 5 1674] 10[ 16] 5|z20[121] 311271 759[1e43| 951
2003 ol 7 1437 8] 22 13[182[127] 31ft054]  733[L304] 970
2007 ol 22 1332| 12| 11] 11151 145] 25| 977] 73.3[[298] 974
2006 Dl 22 1582 20| 13[ 8238|162) 43[1098] E94fi541] 974
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HH6 Genotype frequency of HFABP gene in Duroc pigs
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Phenotypic trends of average daily gain for off-test
boars from test station in Taiwan (1994~2014 born
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Phenotypic trends of backfat thickness at 110 kg for off- Phenotypic trends of feed efficiency (feed/gain) for off-
test boars from test station in Taiwan (1994~2014 born test boars from test station in Taiwan (1994~2014 born)
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Genotyped breedi ng p 1 gsS (%) Total Sperm Count of Boar Semen Collected at 270 days of age (Query date: 20151/7)
TiC Breed.

;18 {Billion) Head
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PP Genotype frequency of PRLR gene in Duroc pigs
at GGP+GP breeding farms

e | 04 [ e EEiEE FRLE R &Rl Reg )

Birth |Breed |Farms $§8&: [PF(E8)|[PF(%)| 288 [LL LT [FF [FE(%)[ -F [Fi%)
014 | D| 15| 472| 83| 186| 193] 70| 83| 40| 207|123| 637
W13 | D| 24| 1811| 335| 18.5|1233|385(627|221| 17.0}848| 682
W12 | D| 25| 2038 358| 176|1338(470|624|235| 17.6850| 642
011 | D| 27| 2211| 300| 140[1Z74[501(580(164| 14.4[773] 607
W10 | D| 25| 1098 122| 11.1| 657|260|308| 79| 12.0|388] 59.1
000 | D| 20| 472| 45| 05| 200(120|146| 23| 10.7|179] 570
W08 | D| 23| Gl0| 45| 88| 331(178|124| 28| 85|152| 450
007 | D| 17| 459 38| B3| 200(156|119| 25| 8.3|144] 480
2006 | D| 17| 4r2| 28| 59| sza|184|n1g| 21| &5|a0] 432
W05 | D| 17| 298| 20| 79| 169| 83| 71| 15| 89| 85| 500

)/Livestock Research Institute
Council of Agriculture, Executive Yuan
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DNA barCOding for pigs

Hal-1843 gene for stress (AB), ESR gene for prolificacy
(MN) and 16,613bp mtDNA for maternal origin,
especially on D-loop region (1,175bp) of 29 SNPs and

UTRn (tacacgtgeg 10bp),,_,, in various breeds of pigs.

IR

CRC+ESR+ SSNP+UTR+IISNP

mtDNA D-Loop

A0021-02 Lanyu ~ AAMNcaattgctcgtttctcag24tgctcgaaace
T0596-01 Taoyuan AAMMecaattgctigttttccag24tgctegaaact
L0074-10 Landrace AAMN(ttgccattcaccctecaa27tgettaaaatt
Y0150-03 Yorkshire AAMNcaattgcctgttttccag25Stcccegaaace
D0167-05 Duroc AANNTttgecattcaccctecaa26tgettaaaate

Conclusion Ao
& Vision

Marker-assisted selection rests on a wide
base of pedigree registration.

Africa

» Growth performance test of progeny pigs is
served as genetic evaluation of breeding
stocks in Taiwan.

» Taiwan www.angrin.tlri.gov.tw web-
networking system is for pig breeders to
view the profile of economic traits of
breeding stocks on-line.




