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1. A&

Z2 31U % SNP (Single Nucleotide Polymorphism) chipo] A3l dA 7152 FEAAUS $3t
AR FAA ARE B KA AL o) BESS o8 Ak AEe] 2AY
3 BEARE o) g3lo] 3] AAFAL BSE PHET O $L HUYEE Ho|T gon, B3
Z7| AN E e AT E Hol B §A4 AFFE fishke N2e §57e2 Audsian
ot (Meuwissen 5, 2001). £3] 240 72k o] dt F-AA] A Whylo] 71 AFH o7 75 o]
HAA AgdA o ol21 9on (Hayes 5, 2009; Boichard 5, 2015), © vtol7p 27} 7+ G- d 523

5§37 ARE B8 o] AADH T 9t} (Mrode 5, 2010),
=

A5 ALY (RIAART: PI0Y60)2| ALl <43 o Fof L A

I
1(331-801) ¥ AUA AET AR A 114, 32354 FE543T 4, d7AL
2 (331-801) ' AAA AT AF A2 114, 5 =454 SRS, HALE A9
3 (456-749) 7S A G2 327, TPAANT L FARRAT L, AT
3]

P AAAA): (456-749) BV % PN FER 327, FTHAZ RS FAFEATL, ALdAd7 .
E-mail: zoonolee@gmail.com
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o2 FAA AL V&L FAPYAHAYE (Quantitative Trait Loci; QTL) B ALY AFd=
71l s 453 9t} (Saatchi 5, 2014; Kemper 5, 2015). 7]&2] QTL g&HAo& 3hte] SNP
FAAE Y 2EY T AFS B GUEXARAE A = GUF A AAEA] (Single Marker Re-
gression; SMR or Single Marker Anlaysis; SMA)2 ©]-&3l 2}, SNP w7 235 1387 (fixed
effect) 2 7H3ste] HHgo] neiE A ¢, BE EHES FA BEFS= o] ofy7] ufEol I}
A o] WA o 9lof H 2 QTL %ﬂ% AA AL7HS o]&she FAlolth. =3 SMRev
SMAOA th4=2] SNP ulAE 0|88 Z¢ thedAol s Bl 8 FHAT}t (Oh 5, 2014; Seo 5,
2014). FHA A2 AR FAR] ZIE FHE Hobe olgd QTLAAA} AHE3
PAHE et = npA ot I EFE FHITE wepA 40 o]8F+= EE SNP nhA
o] AL Fsh= QTLI AdEHF o] EALEE th42] SNPE o]-&afoF otr, FxA &
ol £&3] ExdoF stty (Meuwissen 5, 2001). ©]&jst 8= SNPRAFEE o] §F A 74
AW EA ERelA FAdol| A& SNPEFAIF I A vehtH, o]2]gh SNPE] E2]3 A& 43}
QTLE gAY AdFER P S o|F+= SNPEY &35 #3l9 1 53] a7]& 734 Aok

77<< _4 149 G =PFo £A3= DGAT1 (Diacylglycerol O-acyltransferasel)-FAX= 743

FAof| Qo] Fosta = AT A7 AARE i BaE QW (Grisart 5, 2002; Schennink

, 2007), =AM E follA AF3E SMAE ©]§5t] DGATIFAAS] AFAR APl & #
91*3% BA% A7 HuE ) (Son 5, 20099). 2y 7B guido® R sfgo) o] 8%
50k SNP chipolli= o] fxAke] We)7t A A o7 23w o] 97| obrt. F4e] sfeko DGATl%ﬂX}
9] &7} ALE 7] 93 50k SNP chipg ©]83 ALoE DGATISAAF =¥ SNPE|A A
E382 Foto] 2 B veheA ERlsfoF &, DGAT1FHAe] 237t btz oS 4¢ ZJ
Rl DGATI AR AR S Frste] A0 ZIAAF T Aojth. ES SMR E+= SMA %
< o] 8E A9 SNPEIE THAIAE hFste] Y] AHHA X YA FHAAP R} F
]3] of] &04 Bh= &‘ BAEA Zoto] AiFEAE 7] w2l 79942 EAF 4 glort AAAHA &
01317] o]g T}, webA B A DCATIHARY] 37 G4 Ad7He 4
VR Ao A o] BA Veb=A] Flety 1 3o fARA 7S Tt

2.1. A3AE

U Ao AeLZ P4 35379 1dE 34 AE, EF, F2 ﬂl‘i 578 %7} (Estimated
Breeding Value; EBV) % AZ|E ARE 3313ttt AAES TEE SNP A3 7132
Illumina BovineSNP50 v2 #1@-& o]&3l92 1, Minor allele frequency 0.01 w2, ZZE 10% ©]

F, Hardy-Weinberg® 2l of] 9]ull (chi-square test, p <0.001), YXAR F2 D A L] SNPE
2 Zﬂﬂ“ﬂ"’q 41,0517) SNPAKEE A o]-&3}3]T}.

2.2. Deregressed breeding value A%t

U Aae) fASEA ) Get 2HY FEIE olg3he] SNPEDE F
2 0]-8% & Deregressed EBVE A 4814 1:} NPET} Ao TAFHL o] &
AArelA] Baly] WjEe] ¥ o] gon, BAEY /EET FABA S o
F7)2 o8 39 8571 FH2Y
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N
O
ru

[o 4z & X

3to] FAYTE EAte] THad AdEjol”] ufel SNPEIE F43817] fst A2k ZHA 2
ki Oﬁi‘jr Est Nead 24 ST BAaY 715 £ ddA wet A =0t
webd SE7be] BAS zg FEIHA FAAZIAL 7)ol A §F7F A= wet TSRS
o 5= Deregrebbed EBV(DEBV)E Al4lete] £ o] &3ttt FaA4% =
2= 299, 837 A9 289 A ¥ Deregressed EBVS 0] o] 82 4 lon, o] DEBV

o

!

(P

ot
2
>
1o
of
b
(%
oft

it

TEHUFORE 01%3}@‘0 Aol 77 52 AEEE Uelle Z2e® BuHI 9lo] (Ostersen 5,
2011) 40 FAA 571 24 4 TL%]'J,JOH o] o] &= Ut} (Tiezzi 2F Maltecca, 2015; Ding
%, 2013). DEBV ¥ 73“"]'% 3t FRAAARE Y48 BE NAEF FRAANEY] §F71 E A=
=& FAseH, Garrick 5 (2009) 1 A A B BPES o]85t9] DEBVE A4A. ¢4 2 x5
429 &F7 oA K1 o] 53 (Parent average of breeding value)2 B3}l o} 7|0 ZF 7AAE 715X
£ #3to DEBVE A4ttt §371l Fal A& 7He A+ ol 2t

(1-1n%
[(c+ (1 =rd)/r2)h?]

@ o>‘

:(o

(2.1)

w; =

AZNA, wie iAW A FF 7wl A= A, cx A0 o8 F 47 7}S] SNP -2y o]
BE FAA ARE 231 & A2 ofy 7] w2l A %J-E'—& % SNP npA R A=A Xl
HER 0.1 F83t9on, i e 7 349 8o I 24 §57 A o] 85+E 023
ol gaR I, 2= AR A é?ﬁ%—%—ﬂ AlF Lolt}. Figure 2.1914 9k Zro] DEBVE] ¢ 7154
o oJste] Rate] §F7A AP +E7HA] S718IAEE EBVETH B 2 H9E YeEL gl
W, 378 §F7H AR 27 29 A5aEdA fAse SASel 2o AT A7 AxES 73
SAY 22 A= 5 wet Z*‘%Oﬂﬂ tha Hlojd F¢ = gld 4 k.
5000
4000 »
Efslelel - = - xggx
2000 ol
= >
2
‘E’ -1000 —500&?4:;{:,;? Lo 500 1000 1500 2000 2500
-2000
-3000

EBW

Figure 2.1 Plots of DEBV on EBV for all genotyped animals

2.3. Wlo]AIQHE o] &3 GAAHFe] SNPET} 27

Meuwissen 5 (2001)©] A otsl wjo] ] <t 3]7 ¥HHQl BayesB WPH-S ©]-83fo] Z} 41,0517 SNP =
Be 2Asgom B4 2L oflg) 2.

N
yi = p+ Z Zijo + €4 (2:2)
Jj=1
A7, yi= 1WA 7HA] DEBV, zi;+= iW4) /WA jHA SNPe| -0, 12 51 AR, aj= 59

7 SNP&EF, N& SNP< (41,051), e; & A 7HAIS] Afolt}. BE SNP%OH/H 2 # Mz oe =&
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A

i)
Ar
2
o
N
N,
oL

3= BayesA9] AR E 7H-L o} 2k,
(6i|0’5) ~ (ZZCZ)]\/v(O’(Tg)7 O'g ~ Vesfx;f (23)

Bato] 029 2GS 7 BEAE WA e o] 00]1 BATo] o?Q FHo|v] SUT (Inde-
pendent and identically distributed; iid) AFEZEL w2t} E3 o2& AFE7} v o3 HE w7

W4 (scale parameter) 7} S2¢1 H =31 7to]A|F (scaled inverse chi-square) #3ZE w2r},

X

(ajlo3) ~ (@d)N(0,05), 0f ~ vaSi, Xvs (2.4)

JHA SNPO] 821 0,%9] ZZoA jAA SNPO| &3} o B3] 00]T F4 2=
2w, 0, AFE v 0l A WAL S 9 AEstE ArtolAlF REE uerh nRAN
£ (unconditional distribution) a; = o] 0, 2= wi7/l¥E7} SEQ, A 54

3} univariate-t X5 w2t}

a; ~ (iid)t(0, S5, va) (2.5)

>

EADA BH) ARE vol 48, S20E FF FARAL LE SNPS] o WL FO2 1hrol
48390}, BayesAY 482 A% A2AEYoE 0
2009).

029 &H 2AR Bx (full conditional) BEUET4E tfed} 22 HE3H ArlojAF BXS

wer)

_,d
Ry
o
il
rlo
A
(]
|
tlo
L
oo
ol
38
V)
Q
15}

B

]

&
ol

Foly, p o) ~ 0.S2x (2.6)

A7IA, AFEE U =n+ 1.0 nd BAY &, v.ollE 42 ALt A% vprdsE olee) 2
t}.

—  SSE+wv.5?

S = —r—— (2.7)

Ve
o] 7], SSEX e’eclH, e ZAxPHEoO|T} (e =y — 1u — N2'a, MEE 222} By, PP &
A BeAz 7).
B pe oreel 22 AR EE wEr

E=o,05,...,0%), &5 jAR EA AR} Bab U
Bt o?o] 9 AR By SEUEdss 0o 28 A5 Ao AgRES ).

f(U?‘y7 M, o, Ej—v Ug) ~ %ng}j (29)
AN, AR 7 = 1+ vaol 1 A% AR obelst 2t

— a2 4,52
53 = ——— (2.10)

Vo
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JHR) SNPET} ;0 ¢bd 277 2 FEUETr+ o) 22 e s ek
2
2 ~ Oe
flajly, pa,00) ~N (aj, C_) (2.11)
J

A71A, a5 = zéj’w w=y—1p—3xyay, ¢ = (z;2; + %j;)"lik

BayesB 2> BayesA® 7} vpd7bA 2 7 SNPRE M2 the #412 7P ¥ BayesB¥iof
pi(r) &0 g} ZE SNP7| 5395 7R A= g+ 2 7 317] wl+ol Metropolis-Hastings
e BEE A8k webA ofefet o] pixdF SNPE (alr)€ pit A8d gl wet
A W=D =t} (Habier 5, 2011).

A
A
=4

It e e

o

N(0,0%) with probability (1 — 7
am,af.:{ (0,07) P y (1—m) (2.12)

0 with probability m

o~
T

o

SNPEFHFAE 938to] GelSel Z2 g o] &35l on, RE B4of thste] 4%k ¥ ME
3ty 27] 44 W] MZYL Burn-inO 2 7HE3te] A9 3k T)

BIE JHAE FAAF 9o 28 SNPEo| 2 A#EHY L 7IAE 4$ SNPEQ FAxHE 1
7t AR 5ol A] ¢b7] wliel &3} visAl 2R, 1 a3k a7 FA Yehue 397t
A 4= otk olE S0l 3 fRAke 9 AFEFHAE (complete linkage) 21 47§ SNPupA 7}
ARt Aty DS FRAA A4 SNP chipoll (5%~70%7] SNP2 F4]) o] 47]9] upAEo] &
o] g A FRANEYE S A4 B3 2= SMRIPHIAE th2A fARe] a3 2
47)¢] SNPol|A 553t 45250 FRHHEh wepA Bk &3t QTLY Y-S 453 1 QTLY
23} 3718 7Hs37] 95t A= GAA %2 1.0 Mbp 17t] windowE BA3+%13 7 window!]
EA s BE SNPE9 &3} #4ks BF §3te] o] window7F @bt e fA24He AWeheA A
St} (Saatchi &, 2014).

08{.“ 0:

3. $74 94 24 9 DGAT1 $47¢ 53 4%

3.1. SNP &3 3% A3}

BayesB ®Hel pighe 0.992 A83t] {24 A4 41,05170 SNP &E3-E FAsct pigks
= BE SNPE F & 1%9 SNPuto] 235 7HA| 1y
A 99%SNPE= S35 7HAA] F=the 7HEE A3 Z ot} (Meuwissen 5, 2001; Habier 5, 2011).
Z 41,051719] SNPS <F 40091719] SNP7} A dH ol Fojetal Y] SNPEL2 JE31A] ethe
A 71H8E A4319 T Ding 5 (2013)9] A7 ATolA o] faol thst §-34 S571 489 4
5= 0.959 piZbgolA 7Y =2 AEEE Holal o B Ao A §57F 54 ke
DGAT1 fA=F] &35 AS37] H3te] 4= g eng a37t A3 SNP2 4 X7} &A3HA
Euhe B2 pigkE 7P 4%t
BayesB wWgoll ofst AA A7 7+ SNP &3 Y A3 Figure 3.13 2Tt §-3d Aol o
3= SNPE2 G314 Ao trdatA EAstes AL AT & o, 7P 2 238 Usiis o
2 SNP-2 49 FAAA JeElIA 2 DGATIFARZE 2A5k= 149 FAA A th2] SNPEO]
EIE YERL e AL FATE 4 ok fFP A s &3 7)o st 4] 107] SNPE
% 27 SNP7} DGAT1 SAA 99L Z33t= Windowol] 248901, o|gje] A 4, 9 SNPE
DGAT15AZ £ A= Uets 2& AT 4= 9t} (Table 3.1). DGAT1HAA} £ o] ofd
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4, 8,19, 21, 23 QAAAFe] EA SNPEAE 2 EE50] et Qo BEE 2 o2 3

i 5, 2014), 199 (Raven 5, 2014), 21 (Schnabel 5,
2005) 2 23¥ (Maxa =, 2012) QA G ol thet SNPET/} B HE S Bo]y] ufjof & o
AelA o] f&2eo] QTLE B&stA +% &

(e}
w

hJ
(=}

fury
w

[y
o

w

Absolute value of SNP effect

1 2 3 4 5 & 7 8 9 10 11 12 13 14 1516 17 18 19 20 212223 242526272829
Chromosome No.
Figure 3.1 Plots of whole genome SNP effects on milk yield trait

Table 3.1 Top 10 SNPs associated to milk yield

Rank  map position (Chromosome_Position, bp) Effect Minor allele frequency  Window No.

1 BTA04.32831585 23.070 0.305 450
2 BTA14.1801116 12.230 0.200 1498**
3 BTA21.12095049 10.840 0.331 2039
4 BTA14.5428037 10.830 0.428 1502%*
5 BTA14.1651311 9.327 0.205 1498**
6 BTA19.59300925 8.211 0.489 1950
7 BTA19.59276357 7.846 0.466 1950
8 BTA08.1154683 7.073 0.456 894
9 BTA14.5225467 6.525 0.360 1502%*
10 BTA23.46110329 6.488 0.424 2207

**: Window including DGAT1 region, *: Window nearby DGAT1 region (less than 4.0 Mbp apart)

DGAT1 5382 £ &% 999 SNPEFHES YERH Figure 3.2014 DGAT1 54X} EE| A
Agl7} 744 7V7HE 1,801,116bpell x5 SNP] &37} 2A Jehtn gow, DGATISAA =
H 5.0Mb UoAT £ &35 Holx= SNPEo] e &A= AL &A% 4 9t} (Figure 3.2).
DGAT1 A2 WA =2 g37F =8y 23+ Raven 5 (2014), Meredith 5 (2012) 2 Hayes
5 (2010)9] $2A AFEA A7 AT FAP ek 9o} Eate) FAE tha WA ek

8.0

6.0

a0

Absolute value of SNP effect

o 5,000,000 10,000,000 15,000,000 20,000,000
SNP position (bp) on chromosome 14

< SNPson BTA 14 0.0 Mbp ~ 2.0 Mbp @ Nearest SNP to DGAT1 gene 4 DGAT1 Region (1,795,425 bp~1,804,838 bp)

Figure 3.2 Zoomed plots of SNP effects nearby DGAT1 region
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3.2. ZF Window'd §#&

2]

a9y A

olx

1 Mbp ©9]& SNPES 7313 WindowE o]gste] duh} we FAEAS Aystex 79
3} Figure 3.3914 DGAT14AALY] 7= U SNPE o]&3te] Uehd Figure 3.1 Rt} 84317
z#yal ok ol DGAT1IRAAL F3e] AFAER Y S o|F+& SNPEo| T3S Uro] YepydA
o SNPEI:= iAoz A Jer A 1 Mbp windowol| A& B35 UEll+= SNPEC] 4
A DGAT1HA2e] 2371 o B&siA Zevhe 1o g Algdh §4A 179 2,5167) windows
W FAEA AHES Asket A3 A9 1, 3 windowZF DGAT1-R-2F FHo|A LA lom, o
F window®] FAEA Ay Z47F 0.51% 2 0.48%¢<1 Aoz Uelygtt (Figure 3.3, Figure 3.4).
DGAT15A=F Q- window ©]<]of 2F 4.0Mbp BojZ T} window A= 2 EFHE UEL
AR o] F91e) LA {FAA} oFF] gl e 1T wof| o] window?] EIH= DGATIHA
Zpete] AHAER P S o|F+ SNPEO 9fste] Yehhe 2o g AlgHth (Figure 3.5). o]# g d/4-2
Zhang (2015)9] AFolA FzAde] Fu71 zZow SNPEFN7 HE3HA FAE A AW 5005 ©]
4og FRE IVMAS BF F8 32 9t WEe =yus A 1HT wof] o g B
g 2 A 9ste] AT 4 JL Aoz 4=t DGAT1HAAL o 7F¢ 133 window 2}
DGAT1FA7e] FHoA AAEF Y] SAske 2= A4de e windowsolA 7H & w82
Ak A g o] yepde] whel DGATIRARZF fA4x e Whelof Zlo] #ojsta lag FAs 4= 9lon,
DGAT1/Z7e] fRRol 7} duba oz R4 gkl o] 85 50k SNP chipoll& Aoz 235
o] QA GFANE AFEHF Pl 9J3te] A FF7F =4 Al 1HE 5 ASS FAFACH

oft

il

0.6

% Genetic variance
e o o o
N w =y w
% (39

e
s

2500

Windows No.

Windows nearby DGAT1 region(BTA14 1.0 Mbp~20.0 Mbp)
4 Windows including DGAT1 region(BTA14 1.0 Mbp™ 2.0 Mbp)

Figure 3.3 Plots of genetic variance for milk yield explained by 1.0 Mbp windows

0.6

% Genetic variance
© o o o
¥} w iy w

4
X

o
-
X
X
X

b

o
®

0 5,000,000 10,000,000 15,000,000 20,000,000
Windows position (bp)

Windows nearby DGAT1 region(BTA14 1.0 Mbp~20.0 Mbp)
A Windows including DGAT1 region(BTA14 1.0 Mbp™~ 2.0 Mbp)

Figure 3.4 Zoomed plots of genetic variance explained by windows nearby DGAT1 gene region
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L e tn [tgmak 21 lesemk  |an [zEmsk  Jan [4sma Kk [5n

Genes, NCBI Bos taurus Annotaticn Release 104, 2014-12-31
SLC39R4 EEFID CYPUEL FTHZ TRAFPCS

Figure 3.5 Gene information near by DGAT1 gene region

4. 2E

W R DE ol gate] B4 2 AeA DGAT1 {ARTE F3l tate] vhe 2 4%FE v
AL YES ASsron, A4 483k 50k TUE FHA HRE o) g3tel A §EE FAL
3% ol#gt DGATL #4879 &3h= DGAT1 #44F 99 FA DCATIRAA S} #& AdE
P& o] FE thE SNPEo| W= o] Uehde Flsioirh. Bt o A8 F44 §571 F4E& A
Ae F8 50l tiste] xR DGATIRAA} Gee] wolE 733 F 7] 50k SNP #3541
of F7k8h= Zlo] oskn, 77t &g DGATL Faxtel9 9] the fax 278 79317 f5A
€ A RS ST Aol vl A Ao R Asdr

References

Boichard, D., Ducrocq V. and Fritz, S. (2015). Sustainable dairy cattle selection in the genomic era. Journal
of Antmal Breeding and Genetics, 132, 135-143.

Daetwyler, H. D., Schenkel, F. S., Sargolzaei, M. and Robinson J. A. B. (2008). A Genome scan to setect
quantitative trait loci for economically important traits in holstein cattle using two methods and a
dense single nucleotide polymorphism map. Journal of Dairy Science, 91, 3225-3236.

Ding, X., Zhang, Z., Li, X., Wang, S., Wu, X., Sun, D., Yu, Y., Liu, J., Wang, Y., Zhang, Y., Zhang,
S., Zhang, Y. and Zhang, Q. (2013). Accuracy of genomic prediction for milk production traits in the
Chinese Holstein population using a reference population consisting of cows. Journal of Dairy Science,
96, 5315-5323.

Garrick, D. J., Taylor, J. F. and Fernando, R. L. (2009) Deregressing estimated breeding values and weight-
ing information for genomic regression analyses. Genetics Selection Evolution, 41, 55-63.

Gianola, D., de los Campos, G., Hill, W. G. Manfrdi, E. and Fernando, R. (2009). Additive genetic
variability and the bayesian alphabet. Genetics, 183, 347-363.

Grisart, B., Coppieters, W., Farnir, F., Karim, L., Ford, C., Berzi, P., Cambisano, N., Mni, M., Reid, S.,
Simon, P., Spelman, R., Georges, M. and Snell, R.. (2002) Positional candidate cloning of a QTL in
dairy cattle: identification of a missense mutation in the bovine DGAT1 gene with major effect on
milk yield and composition. Genome Research, 12, 222-231.

Habier, D., Fernando, R. L., Kizilkaya, K. and Garrick, D. J. (2011). Extension of the bayesian alphabet
for genomic selection. BMC Bioinformatics, 12, 186-198.

Hayes, B. J., Bowman, P. J., Chamberlain, A. J. and Goddard, M. E. (2009). Invited review: Genomic
selection in dairy cattle: progress and challenges. Journal of Dairy Science, 92, 433-443.

Hayes, B. J., Pryce, J., Chamberlain, A. J., Bowman, P. J. and Goddard, M. E. (2010). Genetic architecture
of complex traits and accuracy of genomic prediction: Coat colour, milk-fat percentage, and type in
Holstein cattle as contrasting model traits. PLoS Genetics, 6, e1001139.

Kemper, K. E., Reich, C. M., Bowman, P. J., Jagt, C. J., Chamberlain, A. J., Mason, B. A., Hayes, B. J.
and Goddard, M. E. (2015). Improved precision of QTL mapping using a nonlinear Bayesian method
in a multi-breed population leads to greater accuracy of across-breed genomic predictions. Genetics
Selection FEvolution, 47, 29-46.



Validation of diacylglycerol O-acyltransferasel gene effect on milk yield using Bayesian regression 1257

Mai, M. D., Sahana, G., Christiansen, F. B. and Guldbrandtsen. B. (2014). A genome-wide association
study for milk production traits in Danish Jersey cattle using a 50K single nucleotide polymorphism
chip. Journal of Animal Science, 88, 3522-3528.

Maxa, J., Neuditschko, M., Russ, I., Forster, M. and Medugorac, I. (2012). Genome-wide association
mapping of milk production traits in Braunvieh cattle. Journal of Dairy Science, 88, 3522-3528.
Meredith, B. K., Kearney, F. J., Finlay, E. K., Bradley, D. G., Fahey, A. G., Berry, D. P. and Lynn, D.
J. (2012). Genome-wide associations for milk production and somatic cell score in Holstein-Friesian

cattle in Ireland. BMC Genomics, 13, 21-32.

Mrode, R., Coffey, M. and Berry, D. P. (2010). Understanding genomic evaluations from various evaluation
methods and GMACE. Interbull Bulletin, 42, 52-55.

Oh, D. Y., Yeo, J. S. and Lee, J. Y. (2014). Major SNP identification for oleic acid and marbling score
which are associated with Korean cattle. Journal of the Korean Data € Information Science Society,
25, 1011-1024.

Ostersen, T., Christensen, O. F., Henryon, M., Nielsen, B., Su, G. and Madsen, P. (2011). Deregressed
EBYV as the response variable yield more reliable genomic predictions than traditional EBV in pure-bred
pigs. Genetics Selection Fvolution, 43, 38-44.

Raven, L., Cocks, B. G. and Hayes, B. J. (2014). Multibreed genome wide association can improve precision
of mapping causative variants underlying milk production in dairy cattle. BMC Genomics, 15, 62-76.

Saatchi M., Schnabel, R. D., Taylor, J. F. and Garrick, D. J. (2014). Large-effect pleiotropic or closely
linked QTL segregate within and across ten US cattle breeds. BMC Genomics, 15, 442-458.

Schnabel, R. D., Sonstegard, T. S., Taylor, J. F. and Ashwell M. S. (2005). Whole-genome scan to detect
QTL for milk production, conformation, fertility and functional traits in two US Holstein families.
Animal Genetics, 36, 408-416.

Schennink, A., Stoop, W. M., Visker, M. H. P. W., Heck, J. M. L., Bovenhuis, H., van der Poel, J. J., van
Valenberg, H. J. F. and van Arendonk,J. A. M. (2007). DGAT1 underlies large genetic variation in
milk-fat composition of dairy cows. Animal Genetics, 38, 467-473.

Seo, S. M., Kim, T. H. and Kim, J. H. (2014). Comparison and analysis of multiple testing methods for
microarray gene expression data. Journal of the Korean Data € Information Science Society, 25,
971-986.

Son, J. Y., Jeong H. J., Yu, S. L., Lee, J. H. Do, C. H., Ryoo, S. H. and Sand, B. C. (2009). Characterization
of the DGAT1 gene in the Korean Holstein dairy cattle population. Journal of Agricultural Science,
36, 167-177.

Tiezzi, F. and Maltecca, C. (2015). Accounting for trait architecture in genomic predictions of US Holstein
cattle using a weighted realized relationship matrix. Genetics Selection Evolution, 47, 24-37.

Zhang, Z., Erbe, M., He, J., Ober, U., Gao, N., Zhang, H., Simianer, H. and Li, J. (2015). Accuracy
of whole-genome prediction using genetic architecture-enhanced variance-covariance matrix. Genes
Genomes Genetics, 5, 615-627.



Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2015.26.6.1249
Information Science Society gt o] 8] A B 3}-8}3] 7]
2015, 26(6), 1249-1258

Validation of diacylglycerol O-acyltransferasel gene

effect on milk yield using Bayesian regressionT

Kwang-Hyun Cho! - Chung-II Cho? - Kyong-Do Park? - Joon-Ho Lee*

12National Institute of Animal Science, RDA
34 Animal Genomics & Breeding Center, Hankyong National University

Received 20 July 2015, revised 29 October 2015, accepted 24 November 2015

Abstract

DGAT1(diacylglycerol O-acyltransferasel) gene is well known as a major gene of
milk production in dairy cattle. This study was conducted to investigate how the
DGAT1 gene effect on milk yield was appeared from the genome wide association
(GWA) using high density whole genome SNP chip. The data set used in this study
consisted of 353 Korean Holstein sires with 50k SNP genotypes and deregressed esti-
mated breeding values of milk yield. After quality control 41,051 SNPs were selected
and locations on chromosome were mapped using UMD 3.1. Bayesian regression of
BayesB method (pi=0.99) was used to estimate the SNP effects and genomic breed-
ing values. Percentages of variance explained by 1 Mb non-overlapping windows were
calculated to detect the QTL region. As the result of this study, top 1 and 3 of 2,516
windows were seen around DGAT1 gene region and 0.51% and 0.48% of genetic variance
were explained by these two windows. Although SNPs on the DGAT1 gene region are
excluded in commercial 50k SNP chip, the effect of DGAT1 gene seem to be reflected
on GWA by the SNPs which are in linkage disequilibrium with DGAT1 gene.

Keywords: Bayesian Regression, DGAT1 gene, Holstein, milk yield, SNP.
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