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Trends and quality matters. Meat Science,
98, 561-568.
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1. Genetic Improvement Programs: Prediction
using molecular information, Breeding objectives,
economics of selection schemes, and advances in
selection theory. 2. Species Breeding : Beef cattle,
Companion Animals, Swine, Dairy cattle, Sheep
and goats, Poultry, Breeding in aquaculture
species. 3. Genetics of Traits Complexes : Disease
resistance, Growth and development, Reproduction,

th World Congress on
1 O Genetics Applied to
Livestock Production
Vancouver, BC, Canada
August 17-22, 2014

Organized under the
International Committee for
World Congresses on Genetics
Applies to Livestock Production

) i conjunction with
American Sociefy of Animal Science

Lactation, Feed intake and efficiency. 4. Methods
and Tools: Statistical and genomic tools for
mapping QTL and genes, Statistical methods -
Linear and nonlinear models, Genome sequencing,
Bioinformatics. 5. Special Topics: Education and

training.
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“Animal Breeding in the Next-Generation
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Lohuis BHAR] “Bridging the Gap Between Science
and Public Perception of Agriculture”, 3. H|= <]
¥l 8 Joseph Felsenstein 152] “Phylogenies
Meet Quantitative Genetics: Some Attempts to
Extrapolate”, 4. &7 HAZWU= U Peter M.
W42l “Quantitative  Genetics  of
Complex Traits in Human Populations”, 5. 7|4}
28X it Carlos el
“Population Genetics in the Personal Genome
Era”.
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Associations between single nucleotide

polymorphisms in 33 candidate genes and

meat quality traits in commercial pigs

C. Y. Zhang*, Z. Wang*, H. L. Bruce*, J.

Janz 1T, E. Goddard ¥, S. Moore*§ and G.

S. Plastow*

* Department of Agricultural, Food & Nutritional
Science, University of Alberta, Edmonton, AB,
T6G 2P5, Canada.

t+ Alberta Agriculture & Rural Development,
Food Processing Development Centre, Leduc,
AB, T9E 7C5, Canada.

#¥ Resource Economics & Environmental Sociology,
University of Alberta, Edmonton, AB, T6G
2H1, Canada.

§ Queensland Alliance for Agriculture & Food
Innovation, University of Queensland, St Lucia,
QLD 4072, Australia. Animal Genetics 2014.
August, 45(4):508-516
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Table 1. Marker information and distributions including minor allele frequency (MAF) and

heterozygosity (Het) in 398 commercial pigs

Gene Accession no. SNP Allele (1/-1) MAF Het
ACC1 $s130454696 c.126C>T T/C 0.335 0.495
ADIPOQ EU489740 c.1735G>A A/G 0.145 0.244
AMPD1 EU606355 c.426C>T T/C 0.388 0.549
bR10D1 DQ631863 c.162_164del TCA/ 0.302 0.477
CAST #1 M20160 ¢.390G>A A/G 0.421 0.470
CAST #2 M20160 c.2107C>A A/C 0.254 0.366
CCKAR DQ496228.1 c.821G>C C/G 0.348 0.475
COPB1 FJ865397 ¢.3096C>T T/C 0.407 0.442
CRH DQ358705 c.233C>T T/C 0.475 0.553
CTCFL $886352872 c.135A>T A/T 0.412 0.503
CTSzZ AM933493 c.37A>G A/G 0.342 0.583
DGATI1 AY093657 ¢.1230C>T T/C 0.141 0.221
EPOR AF274305 c.1551C>T T/C 0.200 0.345
FTO #1 rs81294192 c.74T>A A/T 0.112 0.217
FTO (#2) rs81219076 c.101G>C C/G 0.319 0.451
HMGA2 DQ631866 c.84C>A A/C 0.208 0.377
HNF1A $s130454708 c.258A>G A/G 0.427 0.557
HSP70.2 AF139178 ¢.393C>T T/C 0.156 0.286
LEP #1 U66254 c.2845A>T A/T 0.270 0.455
LEP #2 U66254 ¢.3469C>T T/C 0.157 0.259
LEPR AF092422 ¢.2856C>T T/C 0.206 0.387
MC4R AB021664 c.1426G>A A/G 0.457 0.548
MSTN AY208121 c.835A>G A/G 0.408 0.517
MTTP NM 214185 c.2573C>T T/C 0.444 0.626
MYF5 Y17154 ¢.2931C>T T/C 0.315 0.460
MYF6 AY327443.2 ¢.245C>T T/C 0.315 0.403
MYOD U12574.1 c.302G>A A/G 0.492 0.513
NMEL1 DQ631864 ¢.361_363del CTG/_ 0.441 0.509
PKM2 AJ557235 ¢.32A>G A/G 0.405 0.476
PRKAG3 AF214521 c.1845G>A A/G 0.213 0.267
SCD AY487830 ¢.2228T>C T/C 0.366 0.587
SREBF1 8120258595 ¢.376A>G A/G 0.298 0.470
TCF7L2 $599307229 c.190A>G A/G 0.338 0.549
TNF X54859 c.8653G>A A/G 0.242 0.440
TTN AJ560658 c.137C>T T/C 0.335 0.525




Table 2. PHenotypic statistical descriptions for each trait

Traits No. Mean SE Min Max CV (%)
pH 398 5.50 0.09 5.22 5.86 1.65
L* 398 54.55 2.92 45.40 64.24 5.35
a* 398 6.82 1.20 3.69 11.88 17.58
b* 398 6.57 1.29 2.87 11.78 19.58
Drip loss” (%) 398 0.39 0.29 0.52 1.18 75.28
Cooking loss (%) 398 26.97 2.24 17.90 35.63 8.29
Peak shear force (N) 398 53.70 13.10 25.16 95.97 24.40
Outside appearance 358 6.61 0.89 3.00 8.50 13.52
Inside appearance 358 6.53 0.83 3.00 8.30 12.77
Tenderness 358 6.09 1.17 2.50 8.80 19.17
Juiciness 358 6.15 1.12 2.50 8.50 18.24
Flavor 358 6.13 0.93 3.30 8.50 15.22
Overall liking 358 6.04 1.04 2.50 8.50 17.17
Carcass weight (kg) 398 94.78 5.56 83.00 116.00 5.86
Probe yield 382 59.87 2.19 54.60 65.50 3.65

" Adjusted by logarithmic function.

Table 5. The genes with either additive (Add.) or dominance (Dom.) effects on the traits at the

significance level of 0.05

Gene Trait Add. Gene Trait Dom.
CRH a* 0.225 COPBI Juiciness 0.286
HNF 14 a* 0.223 DGATI Drip loss” 0.133
LEP #2 Inside appearance 0.368 HMGA2 Carcass weight 2.586
NME] Cooking loss 0.528 MTTP Inside appearance 0.210
PRKAG3 Cooking loss 0.483 TCF7L2 pH 0.032
LEPR Inside appearance 0.424 bR10DI Inside appearance 0.272

Juiciness 0.640 Flavor 0.301
Flavor 0.656 Tenderness 0.346
Peak shear force 7.100 Overall liking 0.394
MSIN a* 0.226
Peak shear force 2.285
HSP70.2 a* 0.701
Coooking loss 1.227

" Adjusted by logarithmic function.
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Quantitative trait loci for variation in immune
response to a Foot-and-Mouth Disease
virus peptide

Richard J Leach™, Susan C Craigmile',
Sara A Knott’, John L Williams™®, Elizabeth
J Glass'

" The Roslin Institute and Royal (Dick) School of
University of Edinburgh,

Roslin, Midlothian, EH25

Veterinary Studies,
Roslin  Biocentre,
9PS, UK.

* Institute of Evolutionary Biology, University of
Edinburgh, Ashworth Laboratories, King's
Buildings, West Mains Road, Edinburgh, EH9
3JT, UK.

* Parco Tecnologico Padano, via Einstein, Lodi,
26900 Italy.

BMC Genetics, 2010, 11:107
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BTA 20: Genome wide significant QTL
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Fig. 3.

BTA23: Significant QTL. F-statistic profile
and support intervals for IgG1 and
IgG2 responses (AUC = area under curve)
elicited by FMDV15 peptide, located
on chromosome 23. The constant hori-
zontal line represents the threshold of
the 1% chromosome wide significance
(F=5.90). Traits are described as Table 1.

-
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BTA 23: Multiple QTL
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Fig. 4.

BTA20 : Significant QTL. F-statistic profile
for 1IgG1 and 1gG2 responses (AUC =
area under curve) elicited by FMDV15
peptide, located on chromosome 20.
The dashed horizontal line represents
the threshold of the 1% genome wide
significance (F=9.94). The dot-dashed line
represents the threshold of the 5% genome
wide significance (F=8.10). Traits are
described as Table 1.

BTAG: 2 Significant QTL. F-statistic profile
for two QTL on BTAG6 for the T cell
proliferation to FMDV15 peptide at week
8. The peak of QTL A occurs at 59
cM. Following the addition of QTL A
as a background effect, OTL 8 was
revealed. The peak of QTL B is at
133 cM. The horizontal line is the 1%
chromosome wide significance level (F=
6.85). Traits are described as Table 1.
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Induction of ovulation in seasonally anestrous
mares under ambient lights using recombinant
equine FSH (reFSH)

Geraldine A. Meyers-Brown®, Patrick M.
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4= 8tk ©] ¥ Xylanase, Protease,
Phytase, Glucanase, (-mannanase$} ¥1¥l A7}
TE ofFL e Aol dAldE B Aol
AE5E9 4, FAFIUAE TallstaL o5 ol %
e ST S AARAVHRE A7k AA
U Bl o5 Wik 4 3 Aske
FAAQ 9FS vHga HuE=, Zhang
T(2014)°] AFolME 3598 oAb 9ol
B 2aAle 7L A mAE dEel S v
A 4 %E AL 28k 371 AE o5
Al SAAY FIEE Mt BauEgich Ee
Pramdini 5 (2014)¢] AelAE W] -S5e—4
B 915=e] AbE U] NSP enzyme®] H7hs S5
2] 9] ALRE Fofd oAl Huh Aol
ATk BaE ATk MaisonZ}t Stein (2014)2]
Aol = olfpabEelAl A Fhseit aea
phytase 249 H7h= 19 Ag&S ST
HHEEth 3 O’Shea 5 (2013)2] AollMe |
-wheat DDGS—A|ZE8—Hz] YFo| 7|2AFR,
protease®} xylanase®] 7} Al &} 2skes &
AN IS AAT)AL AT A
As AT BasH B3 g A5 AL
29 A, AR W Q1Y) o] =79 phytase H
7he AMRS o84S INA A RS TIAA
ZIth3L Liu 5 (2013) AASIATE npAEo2 Mok

=
=0

g

4 + W &

xylanase, protease, phytase, glucanase, 3-mannanase

zolite, zearalenol toxin binder

bacteriophage

— plant extract, probiotics




5 (2013)8 ATelME Abs Wl P} phytase 2
B-mannanase®| 7= <13} opv|Ab T3 Fda
23S AT HEelth Sl A Ao b}
o} o] gAYEEY g4 7t AFENES F
et o, gAdse] WkrEs S7HI7IEA o5
ol8AE TV A G Aee Y=
29| thistel 37 Abgn|e] HFRoR olojd Ao
=y
GosE AR W FEA A7 &3] digk H
A TS OB ARRFZHA st tha Rlokst
U AEHor Frkehs FAllolth. AW A&
7171 A3l Q1 34 (exogenous emulsifier)
3l lecithin¥} lysolecithin, 12|31 9314 gho]o]
Z (exogenous lipase) 5= #7tet A5l 78
3L Utk Price 5 (2014) ol Ak= Aol &4
el (A4 vs T2, Ak AE Aol AL
vs SAAMAh e A fatgstel] upet 2x
3 factorial ¥ 7] € F 273 AFY AelA, F
2 PR Al F3AlE JRE AlRE A
g A=E] AW o]g-& B A3 Aol oo
2 AT Hasleich 3 5 (2014)9] Bl
EH, F3pAle] ko]l F7Kl weh §7¢
SAE R AR EE0] oA oR SRRl B9l
o, Al Aol FAAQ g vAA etk
3ATh 5 (2012)2 olfrAhE AR W F3M
WP Alm 288 S7MI7IE AdS e
dt5iom, de ol HDL : LDL Z#|l=HZ9] Hl&
7H71E 23 YeEe ZAoR Hol A
Aol e S7HZITAL stk
H AUAE 9 o Hxow ubHE QA9
ALSHTHAEA 9] A7 el 218 Folth A
(2014)¢] AolM = HrelE e s eh AAzE 54
=9 PRAE FINF o, v L aA7E At
o
o

o
| .
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ox o kI 1o ki

PA— ) bl
At g% g3pp 2 Aow vt 3k o
=] Aol APl apt fldod &
U PAE 1FS AAATI AALE AAA WY
el 38AY FEFE nFte dFEH) By
Atk (B35t AH-g, 2014). o]HF A7E B of
FAAZE B Al A e S ukA] o] H8-e 3§
AA dAAZA 7FsAE Bon wEEuR e
EA Alatel] disixnt 2-gste] APEAIZ|BE ulo]Y
2 el Arol gk A7k AT Zadk Aok

go] FAA gigt A AR W o] 54
o W IR <l AEAoE A7t Fleu il
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Aol &t gllen, H3ol FEAAR ARSEE
zeolite7} A37golnt oJgks Wzl Ao=znk yepyitt
(Flohr 5, 2014). Brydl 5 (2014)°] 233 o+
M= zearalenol HE & 0|55 AETH O R HfjA
7= AERFHAE A7F A ST Y A &
AE oo, dAet Ag 2 Fo AW 7
T 2 HF $ zearalenold FE=E AAaAZ T
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o WiYF HWEO|E (AMP-A3%} P5)7t olfAlE
AP, dYs 2%E, B Y W ne
3t 270 YeEehy W] nXE 9%

Yoon et al., 2014. Effects of dietary supple-
mentation of synthetic antimicrobial peptide-
A3 and P5 on growth performance, apparent
total tract digestibility of nutrients, fecal and
intestinal microflora and intestinal morphology
in weanling pigs. Livestock Science. 159:

53-60.

Omg

Livestock Science®] it AAH =woz +
7HA A Et fEte] = (AMP-A39} P5) wol7t o]
AR AFRA, QY AskE, 2 G A
B3 249 ety wdel oujek ¢S m|A
A A7 WES 2 addMe afstaat gt 2
AE o] fAHE 240F (L x Y xD, 7AAF: 5.9+
0.56kg)E dAlsto] 442 49k Wk 1554 ¢
A9del wixg AejellA X275 negative control
(NC; gAA 471, positive control (PC; Y
Al 7 avilamycin 150 mg/kg), A3 w5
(AMP-A3 60mg/kg #7FH9F PS5 HolF (AMP-
P5 60 mgkg H7FHE T3 28U7t AIRE wo

rir

# 3. & ELO|= (AMP-A3 and AMP-P5) 207} Ol mAt=2l AMFEAO| O[X|= e+
T

dhe W ow FREIh Y FEto]l=Y] AT
S Hrist Az, dISAEY AAREES A3 FoIT
o PS5 #oI77F NC Hr} pefHog 7jis= 2o
2 et o (p<0.05) PC] U5 o] A3<t PS
FOITHD fofHoR 52 AR et (p<0.05).
ARG &M E PC7F A3 Holtol wlg] folHoz
A YERAIR (p<0.05), P5 Holtehs fre)#9l
2ol 7k VERIA] 2k9hT} (p>0.05). FUA AdkEol M
= PC, A3 3979 P5 39919 GE, CP, DM £
sH&o] NCo Hlsto] oA o= 7} = ATt (p<0.05).
w3k PCo CP, GE 43}8°] A3 Holt 2 PS5 #
ol FHT FoH & ) AE AT (p<0.05). 28U} &
W Clostridium spp.Z} coliformsi= PC, A3 5o
9 P5 Hol77F NC Aol Hlste] fejdoz vt
A YeRtT (p<0.05). E31 PCoF P5 ol o] 3%
g ko] F4t5, Clostridium spp.2} coliforms7}
NCol| H|gte] fojq o vhAl VERITHp<0.05). 4
o] geshA wdoME PC, A3 HolT9 PS5
o7k NC Aol vlste] Age] §R7F fo4e
= sl (p<0.05). ool Zds Qofejuw,
AMP-A39} P59] Holi= o] fAhEe] AlRAA, 9ok
A A%, ) §RE wEAATH HYds 29
FE 2} e Ao He.

Al AE (AL w9

g & NC PC A3 P5 D M o e
Phase I (d 0~14)

AGSAE, g 238b 259 253a 249ab 2.4 0.006

dMsH4H1E, ¢ 344 364 358 357 3.0 0.121

A 2EE, gkg 692 711 699 705 3.1 0.123
Phase II (d 15~28)

AGSAE, g 369¢ 395a 385ab 381bc 2.9 0.001

AU EAHHE, ¢ 574 585 581 578 3.1 0.127

A= EE, gkg 642¢ 676a 658b 663b 3.4 0.001
Overall (d 0~28)

AFSAE, g 303¢ 327a 319b 315b 23 0.001

A=A, ¢ 459 474 469 467 2.8 0.067

AR &S, g/kg 660c 689a 674b 679ab 2.9 0.001

2e Fo] 7P7] v o 2] 52 194 Aeld (P<0.05; n=4).
*NC: 27, Frgjeto]l= 7317k PC: tiZT kgd obdetntoldl 150 mg #7H, A3: kgd AMP-A3 60 mg H7H,
P5: kg AMP-P5 60 mg 7}

steze 29
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(BREED PLAN) AAE fAtal o=l o] H=

o] WEolA7 79 bE Amnd 19734 5
F Ave EA4S wa g FU3IAT (The
Agricultural Business Research Institute; ABRI)©]
FAFA=gy T5oR 7597|129 A (The
National Beef Recording System; NBRS)E tjsh
el A-shin 2R o= Azto] H9ltt. 1973
2457127 AR A B A
ato] Arksh= 7Hak }(SeedStock cattle producer)
ookl vl o %2 3= &% (Commercial
cattle producer)4 e W =gr)E 1985Lﬂ77}x]
F 1365t #0340] HolHolE BEe] e A
o] 5% AR Aag o) 3 wAgeld
thooelgh 7§ dlojEwle]~E |MoR 1985
271497120} HeEZdolee ojgog )
He ol 7 JFRE 259 VSRS

4> (Animal Genetic and Breeding Unit)ol4 75
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Loyau et al. 2014. Exposure of embryos to

cyclically cold incubation temperatures durably

affects energy metabolism and antioxidant

pathways in broiler chickens. Poult Sci 93

(8):2078-2086.
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+ FAo] oA Phaffia rhodozyma®l A2 7}
A 9 g
Lei and Kim, 2013. Effects of Phaffia
rhodozyma on performance, nutrient digestibility,
blood characteristics, and meat quality
finishing pigs. Journal of Animal Science,
92, 171-176.

Astaxanthin (3,3-dihydroxy-[3, [3-carotene-4,4'-dione)
& wAol 596.85, €3 183TeH, A&
isoprene TZE 7FAaL k. UE9] carotenoid A<
Azelwl, AN 4R, MAEF, ofF, 44T,

ke SO FEA AEe olF= Edolrh wehA

PolRst FR MY, B % 5 HIIE
A4 Frigond Fod AWM 432 s

Ak

Astaxanthin® H|E}Y E¢ T}E carotenoid Al
M HG o 2 st e8S Bfrebal Sl
Astaxanthin- singlet oxygen Ut|gt ¥%
ato] HIER Eol H]sf 80w A=

I
k=)
E
B>
1z
o
=
)
>

oz
s

geag 5 oy 71AEe] ¥
AA AFHIMA, AFRZAE,
AAEA 9 B

Ao g HFFELS A
A7F FAEA ol 2olE
TEe A A

830l whe} oAt Fes S

je=y
o5 Mie

A% #A % S Jlelsta, 2Y )5 A8
& e Eae T A4 w2 auedd

Phaffia rhodozyma+ U% Wl
astaxanthin “JAFse wito] W
Ak

H) 2] 23t astaxanthin AJEH32 Haematococcus
sp. Neochloris wimmeri, Chlamydomonas nivalis
s 2 29 X FE, Mycobacterium lacticola,
Peniophora sp. Phaffia thodozyma 2 Brevibacterium
sp. & RR wFE0 s Ailsle Aow deA
o AHeR 7RA7F 9= w5 Phaffia
rthodozyma 22 Hil il It} Holle AiE
T2 dart Qlo] A AA7E FE9 F¥dol 2

9laz, W3k A#o] w2 Phaffia rhodozyma®l ©]

Phaffia rhodozyma

oot 35



= -
thodozymat™ V|IMZFU ZdtFEol] Hlal] mldsh]
of golsto] 434 Aito] ol Huk opie} A
Aol FH- T A F4E FHse BX
SRR e T2E]a 559 FHE 7 o]
I QJTJr e FFAY JdTHdeEA
o] 93 = rjokst A4S 74A)a 9}, E8 Phaffia
rhodozymat 2 carotenoidsZ]l AAE FAH=
g} Hlusto] vl T7]4golar, opulial A,
HER] B 5 A5 Yol S5t astaxanthing
T ofe} BB A7} 7159 gUdol H7l o

T AEARIOl 2 gtk
Lei and Kim\_ olgJgt drtsl=4Ql astaxanthin
KA 1591 Phaffia rhodozymas H|&+= /\}Jﬁﬂ A
7¥ete % 10-r Alstick AlRZIA AT 59kg
olglom, HIFFEE 0~0.2% ©IUth AMIAIE A
3}, Phaffia thodozyma #7150 7145 Alg
EE 7L oJEHoR AQEI ol2lg AlREE

£ 740 sk A #Ale] ¥z ®l1 9)t). Phaffia
el
s

o

N =

2
(o3

o
=l

N
FIF

910 2= Phaffia rhodozyma #7}= <1
shg-o] St 71908k Aow Azt W
%7001] adsl A HIAN2ES 56t
127} =4l Phaffia rhodozymat= ©]
179 7\‘2]‘” S7PZtk o= Phaffia rhodozyma
oH AAFe astaxanthin®] WM E, FAIAE
715} Ay FE AEe FAS 433}917%4
gl gzl 93 &dE ¢ e WYMETt
AoE

astaxanthin] EL*}§}~ o o8 HTHAS

A ol
1
k>
Aﬁl

:F

rr
o 1o
rol' -z

Aol rlr et ol o
fU°" ol

L_l”‘é

4 o " >+ﬂ

=38t 4 9t} w3 SAY TBARS7IE ZHAaA7le
2A %u} A AAE W& S Quks AR sk

T3 5]%lth. webA Phaffia thodozyma+= astaxanthin
TR T Ue TT AlRALH, HlSE9 AL
&8, Ao 2 4 P B %!

D A AR AR 5 51 el

fil o

oot



W e BB

o SA9A Levan fructan9] H71& e} 716
Li and Kim, 2013. Effects of levan-type
fructan supplementation on growth performance,
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