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\ Figure 1. Median joining network of 440 mitochondrial D-loop

o sequences corresponding to worldwide pig and wild boar (WB)
populations. It can be seen that Far Eastern Sus scrofa display
higher levels of genetic diversity than their European
counterparts (most European haplotypes are grouped in a single
cluster). It is also worth to highlight that European and Near

o Eastern mitochondrial haplotypes in general do not cluster

together suggesting that both populations have distinct origins.
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Technology Chain for Breeding Pig Industry

Birth Trait Performance Test Pedigree Auction
Recording Registration
Mating date of Pigs born (male/female) Basic Pedigree Test Station (7.5
female Teat number (left/right) Growth Performance (GP) months old)—
(NS/AI) Birth weight Reproductive Performance (RP) Duroc
Farrowing date 3-week body welght Superb GP Landrace
of sows 5-month body weight Superb RP Yorkshi
Day of age at 110(100) kg BW (male/female) Plum Blossom Award orkshure
(F/AF) Back fat thickness at 110(100) kg BW (M/F) | Genotype — FFASI (8~10
Birth pedigree: | 40~110 (100) kg body weight (male/female) — months old) —
Sire Average daily gain II;I;:;1843(CRC) Duroc
Dam Feed efficiency (FE) HFABP Landrace
Sire of Sire . . .
. Body conformation evaluation IGF2in7 Yorkshire
Dam of Sire . . . . s
Sire of D Conformation trait (length, width, height, depth) IGF2in3 Berkshire
eOtLAM | gemen quality (Total sperm counts, normality) PRLR Black
Dam of Dam | ) to be sire or dam (Age at first litter)
ay age to be sire or dam (Age at first litter XY-markers

Pedigree Registration: NAIF
Genotyping: TLRI, NPTU (Prof. HL Chang), NAIF

Hoof Evaluation: TLRI (NT Yen, KC Liu, KY Lin)
Selection Index: TLRI (MC Wu and YC Huang)

Performance Test Station: Hsinhua (Farm should have at least 30 registered sows of one breed.)

Conformation Evaluation: YY Sung, LC Hsia, RC Weng, YY Lai, PH Wang

AID-COA
TLRI
NAIF
FFASI
NPTU
ATIT

Pig Breeding Database of Taiwan

www.angrin.tlri.gov.tw

Goal:

Feed efficiency (Feed/Gain) of growing boars from 40 to
110 kg of body weight

FE=3.17 in 1975 and upgraded to FE=2.08 in 2005,
projected to FE=1.80 in 2015

Major breed: Duroc

Hsinhua Station
D boar, The Best

Hsinhua Station
D gilt, The Best

Zhunan Station
D boar, The Best

144 93074

Shun An D0785-01
(FE=1.51) 2004/6/29

Huei Huang D0329-05
(FE=1.90) 2003/8/26

Fortune D0634-11
(FE=1.95) 2005/3/13

180 N\

200 L —Duroc
’\ —»Landrace
120 —7Yorkshire

Day Age at 110Kg

IR AN

- of Body Weight

B W/ : §7
140 ~_ M
130 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
SRS NRONNNEND NN NNNNO0000 00000 ddddod
NN NN NNNNN NN NN NN0000000000000000
A A Al A A A A A A A A A A A A A Al A A A ATl NN AN NN NN N NN NN
Birth Year of Purebred Boar
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Growth Performance Test Duration: 40~110 Kg of Body Weight Pork belly is pOplllal' iIl ASiall cuisine!

3 —FED —FEL —FEY
— =] SEHE (147) [ (1-15) [EEHE (1-6)
25 \ FE: feed efficiency (Feed/Gain) BF_D BF_L BF_Y |
—ADG_D —ADG_L —ADG_Y /

2.6 ] 3 2 I - )
2.4 W \\A ‘f-‘ B (4E)
SN = ool o
2 | BF: back fat thickness \\ h
1.8 | at 110Kg BW (cm) \\=

16 R
14 \ Y

1.2 -

ADG: average daily gain (Kg/Day) W
1

EER

0.8
0.6 T R L e o e S o B T B LA e e e e e e e R T B
iR =R B o Rl Rl B g = B - g e N E W R R
NENREROORXONRONONNNNINNNNNO 00000 A o
NN NNNNNNANNNNANNANNNNOCOOOOOOO0OO00000O00
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Birth Year of Purebred Boar n
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Firmness/
Marbling (IMF)

1 (HFABP

4 i enotypin

(Hal-1843 Test) 2 T A & yping) : -

AA LLO Animal Industry Act Article 17

AL ‘ Y LLI1 The competent authority may dispatch inspector to

BB RSE | b 62/ examine or test the breeding flock, breeding stock,
HL3 facilities, pedigree registry and related records of breeders,

and the breeders shall not evade, interfere with or object to

HL4 such examination or testing.

HLS Breeding flock or breeding stock found to have contracted

HH6 notified disease or have hereditary disease during the
aforesaid examination or testing shall be banned from
breeding. The aforesaid inspectors shall present their
identification when carrying out their duty.

Regulation for Genomic Breeding of Farm Animals
in Taiwan

Marker Genotype Screened by Pig Genotyped breeding pigs(%)
Industry in Taiwan

E’f?:‘éPSS
— % ZESR
Hal-1843 AA 1996 —F ¥HFABP

ESR MM + MN 2001 —A"IGF27
o

HFABP  HH6 + HL5 2002 AE1GF23
A#PRLR

IGF27 FF 2005

IGF23 QQ 2005

PRLR PP+LP 2008

Favorable genotype Chr. Start year
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e Meat quality (intramuscular fat or marbling)
of pork is related to meat eating quality.

* Fat marbling is designed as the percentage
of intramuscular fat.

aa Aa AA

HH |HH6 |HL5 |HL4 |dd
*H, a and d allele from three loci
of heart fatty acid-binding HLS |HL4 |HL3 | Dd
protein (HFABP) gene are HL4 |HL3 |LL2 |DD
favorable alleles to fat marbling.
e Marker group of LL, HL or HH is Hh |HL5 |HL4 |HL3 |dd

based upon favorable allele HL4 |HL3 |LL2 |Dd
counts:
0~2 for lower quality (LL) HL3 |LL2 |LL1 |DD
3~5 for average quality (HL) hh |HL4 |HL3 |LL2 |dd

6 for higher quality (HH
g 9 ¥ (HH) HL3 |LL2 |LL1 |Dd

LL2 |LL1 |LLO [DD

HH6 Genotype frequency of HFABP gene in Duroc pigs

at Hsinhua Station
‘ (No test on gilt since 2016)
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EEIg &% 58752702 Percentage of Pedigree Registration with genotypes

100 —— 100
A FESER] Boars —D_male —D_female
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48 EFERE G e A S HIZE Year of blood samples received via FFSAI

Feed Efficiency (feed/gain) from 40 to 110 kg of body weight
230  —Duroc

—Landrace
225 F 1 2100+120*(ADG-1.018)-55*(FE-2.122)-50*(BF-1.388)

—Yorkshire

2.20
2.15
2.10
2.05

2.00 } Day age at semen collection before auction

12

onz A7 210 205 203 T4 a2 120

187 195 1% 198 199 200 199
S IEEEECTEECH IEEEE

157
Semen 17 137 137 135 140

130 130
Volume 121 119 113 1z 128 17 127
(mL)

2015 3015 2015 2016 2016 2016 016 2016 A16 2016 2016 2017 2017 D17 2017 17
9 1w 11 3 4 5 7 9 1011 3 4 5 7

2006
2007
2008 A
2009
2010
2011
2012
2013
2014 A
2015
2016
2017

irth year of boar
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Male Traits

* Mounting libido
¢ Penis length

¢ Corkscrew tip

Total sperm count per collection in boars
within 300 days of age

(BTdico I Breed (Collection Date: 2011/1/3~2015/12/9)(N=1566) ’Bﬁ )‘ Breed (Collection Date: 2016/1/4~2017/6/3)(N=406)
n n,
(10ES) Hesd Duroc Landrace |Yorkshire | Black | (0gg) Head Duroc Lendrace |Yorkshire | Black
230238 1 i 230230 I
T60~169] 1 i 160-169 s [
150~159) 3J2 1 150~159 Ellte [
14IJ~149| 4|2 2 140~149 [
130-138] 3[1 2 130-138] 1/1 Boar |
120~129] 1209 3 120~129 7'5 2 1
110-119) 3524 g 3 110-119] 1617 1
100~100] SzMm33 |2 T [{00~100] 3735 Wi i
0050|116 M55 T 15 g 9055|5614 iV}
80«89[%_140 -47 -17 6 80~89 82_65 -17
7070 203 M 777 WS N5 08 70~75] 60 M 55 VL i
" 60~60 330 M 73] MG W7 08 60~60] 63 M 55 Wi I3 2
AT Age: 218 days old | 50~59] 260 M {7 i N 12| 50-50] 423 6 7
fllfE DI759-01 2000005 188 LOTIOL 191 0005 fLIfE T0019-03_220,0005% [ 0 L L . 5
B8 | R B B/ TE8 17 B8R [ R : 0 R i | B c 303967 N 66 06 5 30-39] 11
- 70-20 20M13 7 3 7 08 11
1019 5[4 1 1019 11
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Boar Trait Sheet Sperm Quality Assay TP AR S S W
Sipocm Quaity Sheet of oo at 8 Month O (Query Dt £ 20157177 : : o &) FE@ S ) ] mm s olem] mn e (BT SV B[R 2 (0 KRR RE
LLLTRE [ EEEAE jE=tueiar b SuRg [T 12 B [ g IS 0TS BRI | T 1001121 467 e ([ 285 aneeaLd| 07| &7 (64 WH EHGFGLOLE| 28 o018 B
[ A | Shoi Po AT (T 3|1 ReE (00— T408 [106F7 e (T35 TSTO-T2[FLE072 e 1060 Oiever T % A NN EHGFSOOE[ 5 88 B
S L[]~ TR (107705 e A-0A (221450 Ja01 | g% [ 3 9213 222305 a0 32320160005 2| B8 A4 Y LD FFQUFE| 210 6% B
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[T T[T [P0 A P01 001 (440 4047 727106 a0 1| 290 J01eATT0E| 795 | W7 (&AW HLA FRO0LL

B8 DL0z01 B DLE-DI gk BE LI A B LIBLLE BE VIS EHE LOM0A &
4019365 EZ01 LM I SoMo0d B0l L6 B2 L2104 BI5813 5(1334 09 F 07
28 omGE HE 2016817 8 ¢ 2016829 HE  DIEANS B :a0len30
5 B BT ¢ E % E B
AL-MN-LLOFFQQFP

Tl ¢ 0%

PSS Genotype | ESRGenotyps | Meat Quality Genobype | IGFZI-FIG Genotype |
AA | NN HH6[HHwAl) | FF
Collection Date Collection & ge, Days
20147115 77

Mounting Desire Penis Appearance Penis Length(om) Hind Leg Strength

High EE 15 Normal SSDNA
Sperm Activit Bperm Cone. Level
Semen Volums (ml) Sewnen Calor o Amg ] peiEng
150 Milk White 0+ e “Steining”
dsoNa —
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2005~2014 Two Trait Index for L, Y, and D Breeds at 270 Days of Age

‘(’:755 ’(‘53”9? 1‘({33[;})3 ffsﬂu']l}g C(}f;‘l”)ﬁ Sggi;" 0(5531”)3 (}flﬂ) Adjusted ADG (aADGKg) = (Body Weight in Kg / Age in days old) + ((Day - BWkg)/(Day + BWkg))
S| sz 18 B 9| W 204z s == Double Traits of Body weight and Backfat thickness Index (BAG index)
Sperm Quality A 1ail sheath nul:le:lﬁ.o _ . N
e L ot fodnsiahts 0 el omaBil o S Apllog i B i \ = /m/; oonSenrictes L (Y BAG = (BWkg/ABFcm) + 250%(aADGKg - mean aADGKg) - 60*(ABFcem - mean ABFem)
1. 750 iability - Indicalor of the spem membrane inte ity os percentage of visble spermatozon = Y, oo
3. A40G Viability & Acrosome integrity - Indicator of the acrosoms inegrity and it is sssential for fertilization f:;/
3. M30E MitoPotential - Indicator of the mitochandrial stahus to show the integrity of the mitochondria SREEIEES 2015~Present

445 C500B & CHS0E Calcium level - Indicator of the level of Cain the sperm head - One of the signs of

eapacilation of spenm , BAG_new = 1.52*(BWkg/ BFcm at the fourth rib) + 250%(aADGkg — mean aADGKkg)
6. 5C95G DNA fragmentation & DNA TUNEL assay - Indicator of the condensation of the DA stcture TAIL -
7. OHO0B Oxidation level - Indicator of intracellulas level of reactive xygen speciss needed for spemn function - 60*(ABFcm — mean ABFcm)

‘bt that are hanmfol at & high level
5 B0 Buctesia comut - Tobl ot const






