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DNA Marker Mining of BMS1167
Microsatellite Locus in Hanwoo Chromosome 17

Jea-Young LeeD - Yong-Won Lee2 - Jae-Chul Kwon3)

Abstract

We describe tests for detecting and locating quantitative traits loci
(QTL) for traits in Hanwoo. Lod scores and a permutation test have been
described. From results of a permutation test to detect QTL, we select
major DNA markers of BMS1167 microsatellite locus in Hanwoo
chromosome 17 for further analysis. K-means clustering analysis applied
to four traits and eight DNA markers in BMSI1167 resulted in three
cluster groups. We conclude that the major DNA markers of BMS1167
microsatellite locus in Hanwoo chromosome 17 are markers 100bp, 108bp
and 110bp.

Keywords : Bootstrap method, K-means clustering analysis,
Permutation test, QTL
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v AR F JAFAA AwS 7432 U= DNAQ A
& Aolth o] A ZRAERHN 2A7] HEAEA &
TEARE BF WA 2 o Folrtt. Mxle Al oln] QIHA
uman Genome Project) %t ofyg Ao =2 5%4 A L=
Ao, FEved AL Ao F&5EA Fe aFS AHFA A
X]i zZAE Fdo Aol Felgle] A7|=HIA gow, e}t A
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2004). 3= v FE3 =99 FHAAAE FAAAHE FE microsatelliteE o] &3} aL
9 tF. microsatellite® AEA o] EA3t= WA 714 A (simple repetitive sequence) s
o] Fwe wmEGS 429 WHolo wE DNAUHA (polymorphism)S YEIE Ao =
1~6709] nucleotide?} <=x+% WFE-<d 7] (tandem repeat sequence)® T4 H o] = A
o2 HuEgd o (Rassman 5, 1991), | & microsatelliteE2 e Eo] d7|4q4d
ZHE Zgo]H(primer)E ©]83 PCR WH ALgo] &olsla TXd EELS o
97149 drEGY el £2 Wo| Ao RA o tyAS el A "t g o
ol5°] YEI & markerg ZNAA A EolA <l thF A} F 94 (codominance)S U}
ElUlAl Ho] 54 Fo dABAI 7k JHAIY A E =2 59 oy HE
e Btk aEE JHA Ul A3EAd wlg g3 Ho R o]§dd 4 glo] FE
FAAAE Do F8&3 =72 AFEE F e o= ¥E A (Bishop &, 1994;
Georges s, 1995), 7RAI4¥ 2 A2 Sl microsatellite’t &3 =72 AH84
o} A th(Mannen -5, 1993).

E3], 2o A= Bishop 5(1994)°] 46870 2] microsatellite primers Ab&3}e] 170¢]
Mo FHA Fdoc)2 Hit 15eM A9 FHA dA@d ARE ZAAds o,
Taylor 5(1998)& Cri-Map ZEZ IS 0|83} bovine EMA 1H (BTADA 26
7N microsatellite 9152 FHAAAEE 25t ZH2be] = 93] {44
AG7F HoHog 2cM o3k &, & AW IE ¥ (sex-average)©| 163.6cM
(Female 159.5cM, Male 165.3cM)o.2 UEFSETE WS Aol A dFSAZ, FTUAYE,
SAY FA 2 AT o 8% AA FAd BosteE FAA AF g A AR
2o dAAY] o QXA EAS=rHE W7l #9138 QTL(Quantitative Trait
Loci)ell thadt <47 A& e glth Hirano %(1998), Taylor 5(1998)3 Stone %
(1999)2 Z WA W (marbling) ¥} 17]¢ =(meat tenderness)oll #HAF = FAX7F 27H
AAA S JdS5S B3, Stone 5(1999)2 bovine FAA 6ol AA] H 1A4H
Ao AP FA1A7 EATS 2182 Casas 5(1999 ab)S bovine G2 A 68l
=13k 7702 microsatellite loci(INRA133, BM1329, BMS2508, BMS382, BMS306,
BMS483 % BM415)7F AAl A3 S A#Fo J&S Hustdth T3 Yeo
5(2004) GAA 6o ¢ X3 ILSTS035 microsatellite locusolA DNA Marker
235bpE 9 DNA Marker® 4139t}

2= ATe 39 T8 AAFAR] s43 S AdE FAAEC] og A e
= 174 A 9] microsatellite locisE o=z ¢4 Sdo| A locid] QTL
A1g ko] A locigte AASHIL(27%), 1 o] % dlolE wielde 3] 94 DN
= Mining3td 22 A =331(3%), ©] 5 lociE©] 7}A+= DNA markerE o] &3k 349
o o8 MFES fste] #E AFE AldskSh

2. QTL (quantitative trait loci) =2 & 3} Permutation Test

kol A FAEEd AT DNA markers o83t SdFAe 8 /&S 918 QTL
Ao &8 9o SHTHEH el Hud A&, JEsk §2 A3 DNA
marker®] &8-S 7lsstA & 4 otk wEkA Ut AAAEHS TR 7] HEiA =
S8 AFE o TfHT FHAAE Fa, o5 9% linkage mapS V2= ¢

I“Lm
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T Al A3 MEZL QTL 4 model ¥ program®] 7|o] ®RE=A] g &t}
olglgt FHollA & of (Kim &, 2000)0] ®il g g9 6 dMA9 FHx A=
2 e o] 83 AT AR QTLY EAoA A& d QTL 4 model> 1+
Pul) 7HAE o] &3t linkage mapping¥ QTL 49 7FsAdS 53| AAISL
2 AT Fdol A5 & B AFE 9o 17 A FHAA Ak &
e ol gd AAFA A3 QTLe LOD#S Aitste] AAFd Ao 7150 = ¢
E7F MAES] QTL AA3sA . LOD %2 LOD (logarithm of the odds ratio, 1984;

Chotai) a2l ol #-&3]x Lojxich AA=Z LOD e #=Fo 2R E 5 4349
Fgo o] gFHolgton “LOD #>3.0"0H FAIAoR {3t FHFAZ o TH(
Ott, 1999). LOD9 A4 A2 Chotai(1984), Ott(1999)5 9 w&c}, 1831, 7]E 9
MFEe] dgdzet vuste] g9 ABAAE 5T 571 JdS Aoz AT
ot} SAIRE “LOD #>3.07S &g 7]Fol did Aol HAste] LOD kel FA4
oS HASF7] 98] Permutation TestZ 2 A3 tH(Churchill and Doerge,
1994). Zt loci® & 10,0008 ¢] simulationg E3 p-valueE #AAkzic}.

dE Eo BM30269 WA Wl 3t Permutation Teste] @A thdte] Ay =
A (Phillip, 1994)

nova =43 ALFHAAS Foto] Hol =& 17

< wAst At st w9 JEAHS A =
A 3 AdE HAFAGFES ALtsot
oA 4 7t (permute) AAFAFS AALST. o] FAHES AP 3F

SA 5 HEE AdE olEdtd 1Fe] A vladte] p-values Attt

O
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<¥E 1> BMS919 %% Lociol W3 Permutation Test 2 3}

Economic Traits
Marbling Daily Backfat M. Longissimus dorsi
. score gain thickness area
Loci
Lod Ratio of Lod Ratio of Lod Ratio of Lod Ratio of
Score QTL Score QTL Score QTL Score QTL
(P-value) | variation(%) | (P-value) | variation(%) | (P-value) |variation(%) | (P-value) | variation(%6)
BMS 3.38 . 5.28 2.01 9.24
8125 | (0.000) 6.22 (0.000) 943 (0.004) 7 (0.000) 1533
BMS 4.67 1.43 2.27 _ 5.03
12 | ooom | 5% | oo | 2 002 | 7 | oo | 9%
BMS 3.98 3.19 4.6 9.27
499 (0.000) 739 (0.000) 6.02 (0.000) 1039 (0.000) 1565
BMS 3.75 5.7 4.07 . 511
941 (0.000) 729 (0.000) 1072 (0.000) 496 (0.000) 967
BMS 3.15 _ 2.04 4.28 6.02
1101 (0.000) 589 (0.119) 392 (0.000) 648 (0.000) 1068
BMS 3.49 4.98 2.52 5.55
1879 | (0.000) 676 (0.000) 94 (0.015) 3021 o0 | 1098
BMS 4.71 6.14 5.7 4.98
1167 | (0.000) 88 ©0ooo | 2| ooy | ¥ | 000 | 9
HU]J 3.58 2.3 5.04 2.98
223 (0.000) 646 (0.002) 4.26 (0.000) 625 (0.003) o4
CSSM 3.79 3.39 1.59 2.27
033 (0.000) 708 (0.000) 642 (0.012) 341 (0.011) 4.38
X 1>9 =2 BMS499, BMS941, BMS11672] lociZ} % AAGAANA 53
%}]\'-o—i velygt, 4 B =R A= BMS1167°] tidiA 4 DNAES Adstuxt
Ela=3
3. K-H# 733 7|HE o] &3 4 DNA Mining
AT TUAIAL FAFA FIDG S5 FAAK AL A Y
T TS 26975 AFESEATE olF % 17H XAl dEE BMS1167
mlcrosatelhte locus®] DNA markerE =433tk W9 4= 12700tk 1271¢]

W = ZF DNA markere 5o s ozl H7F 87) DNA Marker 100,
------ : DNA Marker 1175 4o% 3 o]52 ZZ H7|ME2FE primers OH’Lﬂ
PCR ol A Aol A FA (metric) A 50 H, &5 Ao &3 w47} 470t}

- 540 #3 wigols U, d9SA, AW, 2 T4le] Utk o] ghe «1
Aol &gk AFE sl ¥3S UFolA oW DNA marker/} o= 3o %
%3 d=AE Tt Sk MgE Fe] @9t Gk FH FAA Txﬂ
! FAol 7] Wi HS WeES ®F3 AT ada, SAWS 3
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<3 2> K-Means w53} 23 (): %=
=3 1(98) =3 2 (87) =3 3 (84)

A -0.677 1.219 -0.473

dF A -0.822 0.159 0.797

(DA 0.439 -0.173 -0.333

i -0.665 0.241 0.526
Fimg | Propartion Trus | % | coum |
L T ] - b [T
T ———— Ta
e ] s

e — 34
e ——— B3
L 28

D, ") 1] 4
e e e e, =1
SENEE-Moars
B chustar-1 W chustar- B chusiar-3

<1¥ 1> Z} DNA Markere] i3 #3559 v &
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o
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<29 1>% 7z} DNA markere] t3 +H{EE
103bp, 110bp, 117bpe TF{1(Y TSA W Y53 4
marker 100bp, 108bp, 115bpE T3 2(ZW X Hlof] <5 3}
DNA marker 100bp, 105bp, 113bp, 115bp 3 (I FZA,
Fo= ) Bk
3l F+3tE do]eo] th3dt zF DNA markerd ZAEAE T3 7S
EA4S At st EEstE volHE AMESIA Y] Wil 05 VEo R sl
P zFol & WA Y. <E 3>oA FU R e Hitro]l = A YEFY DNA markere=
100bp, 108bpH 1L, (&) TAHe] Hto] F=A et DNA marker+= 110bp, 113bp,
115bpHor, dFSA, sAe Aol =4 et DNA markere
100bp A t}.
<X 3> BMS941 W DNA markers ZAE2ddE Ht () FF

jubad
2
o2
o
of,
ot
to

DNA marker

AAPA 100bp  103bp  105bp  108bp 110bp 113bp 115bp  117bp
(96) (79) (65) (34) (63) (29) (103) (19)

<A 0.1406 -0.0388 -0.0657 0.2671 -0.1705 0.0725 -0.0497 -0.0533

FEA 0.2371 0.0062 0.0507 -0.1338 0.0276 -0.2818 -0.1382 -0.3373
A -0.1592 0.0333 -0.0204 -0.2194 0.1838 0.2412 0.1987 0.079
s 0.2148 -0.1099 -0.0587 -0.0537 -0.0967 0.0765 -0.1599 -0.216
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<} 4> ity dely H gkl mE DNA marker<}t

FH

Mining®¥ DNA marker
o]y o 34} K-means Mining
< % 3> < " 2 >
() sAY (FH 1) 110, 113 and 115bp 103, 110 and 117bp
WA (- 2) 100 and 108bp 100, 108 and 115bp
dgFZA, 4 (FF 3) 100bp 100, 105, 113 and 115bp
<E 2>, <E 3> <18 1>RRE @99 Fagde $47 Sk we A

S <E 4R Qo3 f °1E‘r ()ALl ¢ FAAA= DNA marker 110bp&
vebgow AW 994 F-dAA 2 DNA marker 100bp, 108bpE eSO B,
dd=A, SA 43 2122 DNA marker 100bp= e} T}

4. 24 &

r°*'

$ 1794 A FH1A Ao QTLEA S Fale] WA IFAHA 5 locis A
A3k A4 5 locis A E Lod score 79 EAA FoAS HAGNFI
A8l Permutation TestE AAadch. 2 A3 BMS499, BMS941, BMS1167
microsatellite loci7}t 2E ZAAF DA ¢ lociz® AHEHJT. B =FdAE= —Or/‘\j
o2 BMSI1167 microsatellite locusel WalA 4 DNAE A3 1A} 3FATLE 5
4 DNAZ AE3sl7] 918kl BMS1167 microsatellite locus® ZF ZAA|d Aol i3k £
=3} H g3} Data Mining 71 & K-d+ o33 WHS 483500 399 E5AY
ol e F44 299 DNA marker?] 9 Iotstdvr. 1 Ay AAHA
§7% $:% DNA Marker® DNA Marker 110bp& 1% ¢ flglon], 5434¢ 4
ek v x] AAF A A, A5 28l 549 4 DNA Marker®
DNA Marker 100bp, 108bpE A &8ld 4= JAo. 8= & EHA Eq A3 3s
E==317] 98, FF BMS499 ¢ BMS941 microsatellite loci®] AT+234 S 2£3tsl
DNA markergE © H&3tA &d=& u 2o 39 DNA markerd 7o 7|24 E
gE s 5 ASs Aol

o

3
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