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A QoA AR AT HAA MY 8% AAFERE
(Vincent &, 1998). #3202 FE=AMAAELS AT E =217 A8 A+

) wgom AW ARk ST AEAD A gue Ao Bdd)

LIS

2y
L%
X

T AbolojA FASAH B2 A HEo] A HAY HZ EARFAS
Al Wl Marker-assisted selection(MAS)S &3t Fo3 FAo 7)) Fol
Hu} gapd o g AMwto] 7lsdk Aog A7 9 tHBuske 5, 2005).
< WHAPEN #dd gde Fw FHdA7F BaH = vl(Kirkpatrick,
2002), L ol4 ESR(estrogen receptor)®] Pvull RFLP(restriction fragment
length polymorphism) (Rothschild %5, 1991)¥} BF(properdin)®] Smal RFLP
(Jiang and Gibson, 1998)el] &g+ Fxdztado] AbAbret #AAE SHFAANZE H
aE mk gl
HT AFR ] 93 ESR gene? 4 A wE AAS57F 05 ~ 1
2Fol & H ¢ al(Horogh %, 2005), BF gene? 4o+ 2 ~ 2559 X}o]7}
= AoZ HIHEHUT(Buske 5, 2005). L& ESR genedl A= FH A&
whel AbARRgETE v getE AaE Baudh A5 A= A vH(Rothchild 5, 1996;

ol
Lo

32

Short &, 1997, Southwood ‘&, 1995; Gibson ‘s, 2002; Van Rens &, 2002;
Rohrer &, 1999; Drogemuller -, 2001).

ol B ATE AFE FEFF RS AR JE FEYREAR



1981: Lamberson %, 1991: Bidanel 5, 1994). 3}A| %k HA g AL o {483
& A3 AdE FHF A7) wwel A Zde AEA oA

A2l BAgo] #HEd A= a9 F8A oA At FFE HAE
FEFHAAE HES R2EHEY WHAFAo #d FHFHAAESC] BRuFHJG
(Rothschild &, 1996; Kirkpatrick, 2002). =L <9lA estrogen receptor
gene(ESR) (Rothschild %, 1991)¥ properdin(BF) (Jiang and Gibson, 1998)-f%

A= B2l #AAHS B dov]a Qlth
1. Estrogen receptor (ESR) &2& At

Rothschild 5(1991)2 = A ESR #9949 Puvull polymorphismel] #3F
Toll A FAA vy A=A 1o ESR #H9ES ¥ 3t} Estrogene =
S AH A wE] ME WE ZAFH Soj7F 3 W9 estrogen receptoret Z
3tal Al W o] Estrogen-receptor E-3HA|E= estrogend] ¥HeAS ztE EA H
AAFe] upstreamel] A+ cis-acting element(enhancer -, ERE : estrogen
responsive element)$} AE3stAl #th o= Downstreamd] U+ 57

)
&
LHS Eete] dxbe] As, dd, Ao AF R e 3 22 YA

>
ofN
Fo
ot
1
]
ftlo

stk 2] tH(Savouret %5, 1991; Slater 5, 1991).
A 721 ESR geneoll 4] 37}A] polymorphism®¢] <& % t}. Rothschild 5(1991)2



Chinese A A=A Poull A3ELE o] &3 point mutationS Q1&g =1
o] polymorphic system= ESR2(allele CD)Z WHsAL., ¢ F 719
polymorphism< ESRI¥} ESR3%Z <15 tH(Drogemiiller &, 1997). Large
WhiteF ol 4l ESR 3 A4& ko] AbApg=o] ol tfsto] ofg] Hark vt
(Rothschild ‘&, 1995; Rothschild &, 1996; Short ‘&, 1997).

Short & (1997)2 47}#] Large WhiteZl &2l E= 426252 9,0155& tlde
&2 ESR gene®| Aol A3 Ao g JaFS AT 2152 B <l
A7} ZAA(TNB, total number of born)¥ AAF=(NBA, number of born
alive)oll Al 14k2F o o 04259} 0.39%F, 24FAF o] Fol A &= 03179 03179 4
7HA B R AARY =2 AAFE Gedskith 3 B A= A%l Afe] H] &)
SAY FANAE 1Llmme 4 BE3E Bl dIGTAZFHR AARE &M=
37 YAARE, dAAFE A0 F M= 18g0] AasteE A8 EAT 9o
w, G AR g A= 0.057] ° Aok skt o] Ay Large Whiteol
71z23% AlFolA ESR A8 S ©] 83 Marker-assisted selection(MAS)7} Ak}

g 2ot 949 HEPHoR o838 & Ut S BeFE Ao

Rothschild 5(1996)2 Meishan 34 A& 3 European &4 A& o] 1Akx}el A
BB fxdAd o]l AA ARl vls) Aot 242 23F H 125 B2 Ao=
B gk v gl

Horogh 5(2005)2 Hungarian Large White% 2265 869 © = ESR-RFLPES
ZAbet =, BB A o] 14FAFe}F 24k o] 39 Abxfel]l ths] A A|AbAbF, F
AApE, ol Tl ABY AAF E Y s Eo] §etrbal Boagk vp QT

St QJob= W FEH o2 GolidSova 5(2004)2 Czech Large WhiteZ 1,250
36005 g ESR-RFLPE ZARstl=tl, ESR locust 14Fake} L o] 2bap
o HytollA AJAZE BAAR Y vabgdol fasithal skl o, 14katel A AA
A=S BBEEY of 0579 59 A7 Brhal sl FAAG 9 o
e AR Aaket vz ditt ol fAl T8 AT = ESR locus®l 4
7HA B BEHA Gkoy AA FAAEdAAE A4 E 2 1.5kge] Hast
© AFS A el AA Bdvar sk o] dH dsi= ABE JHAI9

o,



=3 BB s9o] Hlszskth

Isler 5(2002)2 Yorkshire, Large White ¥ 3 koA o] ESR 23
of mE WA T AA FHAF] BB FAAF R EFAA A FAA oF
kg FAYARE, 2bAppol= Aol 7F itk skt

Gibson %(2002)2 MeishanxLarge White Fof]gholl A o] =9l ¥
ESR RFLPeA SAARA fFolatE wolA v Baskiey =3 Abxpao|
et E3E FAHSFIAR, APAFs Aoz YEgthal Basidth 1
= ol 235 vE A A= vluste] Akl #EE #
Alojst= Zleo] Feto] wel Aol Hwrp dEbA yehr] i
o},

-

i
ot

N,
|t
o,

2. Properdin(BF) &% X}

EXREHY 95 7] fAe drtder  FHPEAE  JduFAEA
(quantitave trait loci, QTL)¥} FH-F A2} Z A} (candidate gene approach) +
7FAl w o] o] &E tH(Rothschild &, 2000). = A elA] HHe] HAFHAD FHH
QTLY A= olv AR, Asde ZHol, vighs, Abatse #-dd QTL

e A 7d AAAe FAY 2AN Arh Lotk obH7AH o] dAAelA ofw

Properdine A7y o] Aoy whg-2o A th& Fadxket deksto] Ababse
ol HAP A QoA AYdHor Fadg 7|sS syl wiol(Hasty T,
1993; Matsumoto %, 1997), s Aol A properdin (BF)& AFxb=o] t3h 38 {4
Ag F5 vk gk

Buske (20052 #% E+ HdoolA BF genedt Ababrol] #d G3Fs FAL

B3k vp 9tk 1528 (Large White x Landrace) x Leicoma Fp 12352 R &



2 yFAnh AA "Add A f1xE s AAFES 002, ABE2 0.16, BBE 2

0.810]10 2L, e1aF M= AQIAZF 0.11, BelAZF 0.892 veby A Clxbrp Ao

ZHEo] FENETE AARA HASS BHshar, Fakkgel A ARGl A

ol e &7t ATt a3l 259 Hio] o3t AAF

7} 1055, AA7F 10.00F 931, BBE 2 F4kzk57}F 13.19

T, AAS7E 1211% 2 BBE o] AAF R 953t gl om, AB FAAHE S
TR 85 et st



TAFTE AFEY FeHI(EFATH)e] Aol 865, &AM 122F,

Ey_]__

M

605, AFAUE 2655 WO R ZAS AL F 294F FHIEo] A

‘I_"_:'_
B2 12365010, 22k viRke] BE2 @A oA Al e Az v

DZo22E Genomic DNA =&

N
et
12
R
rir

1) @94 DNA F=

dHo A o] DNA F%& Miller 5(1983)¢] ol we} o] Fof xiot.

gd ImlE 15ml FEA ¥ F Lysis buffer(156mM NH,Cl, 10mM
KHCOs;, 10mM Na; EDTA)E ¥ 1 94 (1,500xg, 102)A 71HA WA wid
T "ds Ptk Aol HFAHW  Extraction buffer(10mM  Tris-HCI,
400mM NaCl, 2mM NaEDTA, pH80)= HFA1zl % 10% SDS 50,
Proteinase K solution (20mg/ml) 10iE ¥ 32 50C Shaking Incubatorol] A A3}
AZie 237F k5 ¥W 6M NaCls 3 7bste] 43t &d&Eo] Hies ZsH
TEolE F ARolA 5 A F A4 (5B,000xg, 208)A . FgER
A2 1.5ml FEA dojdl & -20T o&&S FRE 28 ¥ FEE A3t
HHA A Z7IH A DNAZE S55 = 3ls &9 5 f4132(10,000xg, 4T, 103)41%1
ok eSS By 70% e 1mlE Y vortexingdte] THA YAl &g
(10,000xg, 4T, 107tk o&=S Wil LTE buffer(0mM Tris-HC],



0.2mM Na;EDTA. pH8.0) 100ut= DNAZ} &3]2d wj71x] F=g A wyksio}

A9 BRBEAE ol g3 DNAS 423 F gl o ga3)

2) BEto| Ao DNAF=

dAFE A7t oy AAELS 1099749 EZo2HE Genomic DNA

Extraction kit(Bioneer, Korea)E ©]& FZ3}lt}

3. ESR genezl BF gene2l PCRE #& Primer M %t

1) ESR gene< Short 5(1997)0 wat A2} - o] &3} U,
ESR forward 5° CCT GTT TTT ACA GTG ACT TTT ACA GAG 3’
reverse 5’ CAC TTC GAG GGT CAG TCC AAT TAG 3’

2) BF gene< Jiang & Gibson (1998)o] wha} A Z}F - o] 83131

BF forward 5" ACT GCT ATG ACG GTT ACA CTC TCC G 3’
reverse o' TCC AAG AGC CAC CTT CCT GG 3

20102 & HES-9lo] 100ng genomic DNA, 5pM primer, 0.25mM dNTP, 10x
reaction buffer(with MgCly), 1U Taq polymerase(Bioneer, Korea)= PCR A] %]
=3

1) ESR gene< Short 5(1997)¢] ®H 1} v]S28kAl 94Tl A 4%t denature?]

_10_



7131, 31 cycle (94C for 1min, 55C for 1min, 70C for 1min)A|Zl 3, 70Cel
A 81t extensionA] 71T},

2) BF gened Jiang & Gibson(1998)2] W} H|S=3FAl 94TCeolA 283
denaturer] 71 a2, 30 cycle (92C for 30s, 55C for 30s, 72°C for 50s)A1 71 ¥
72Tl A 57t extensionA] 1T},

5. PCR-RFLP

1) ESR gene> PCR product 1009l 240 10x M buffer(Takara, Japan), 1x0
Poull(GU), 75ul SFFE Y 37CoAA 243 A3 Atk 4% agarose
gel(containing ethidium bromide)oll A A 7195 3, UVelA &z}, #3123
< AA(120bp), AB(120, 55, 65bp), BB(55 ,65bp)= A ] stk (Short 5, 1997).

AgE A 459 mutation point® Th ¥ ZTHE 5, 2000).

CCTGTTTTTA CAGTGACTTT TACAGAGTAT ATCTAAAGAT
forward primer

GCAGAATCAA GTTTTATGAG ACCAG | CTGTC TTGTCAAGTC
A

CCCATTCCAC CCTATTCTAA TTGGACTGAC CCTCGAAGTG

reverse primer

2) BF gene PCR product 10xlel] 2u¢ 10x T buffer(Takara, Japan), 2u
0.1% BSA, 1 Smal (5U), 5ul S5 i 30ColA 3AF &3kA 7
15% agarose gel(containing ethidium bromide)ell A A 7)d%5 % UVelA] o=
shoh, A AE -2 AA(237, 153bp), AB(390, 237, 153bp), BB(390bp)= g <] 3ttt
(Jiang & Gibson, 1998).

_11_



A3E A A2 599 mutation point: TSI} o)

GenBank Accession @ M59240 (195-584)

ACTGCTATGA CGGTTACACT CTCCGGGGCT CTGCCAATCG
forward primer

CACCTGCCAA GTGACTGGTC GGTGGGATGG GCAAACGGCC
ATCTGCGATG ATGGAGGTGA GAAGCATTGC CTCCTCCCAC

GATAGTACCC TCTCCCTGGC CGCCCCTCAG CCC | GGGGAAC
A

TGGCAGCGTA CGACGTATGT CTGCCCTCGC CCTTCCGGCC
TCAGGCTTTG GCCTCATCTC CATGTCTCAT GCTTCTGCAG
CGGGGTACTG CCCGAACCCA GGCATCCCCA TTGGCACGAG
GAAGGTGGGC ACCCAGTACC GCCTTGAAGA CAGTGTCACC
TACTACTGCA CGCGAGGGCT CACCCTACGT GGCTCCCAGC
GGCGAACGTG CCAGGAAGGT GGCTCTTGGA

reverse primer

AR o] AR ek FEgFS SASE R T (version 9.1)0] GLME o] &3}
o BAHeH, A4 ALY g5 2

Yim = u + ESR; + BF; + Breedx + e
Yine AR, e 3% H 1, ESRi© ESR ###3 &3, BF+ BF F3%3

EJ—"]', Breedkl:— %%‘ EJ—"]', eijkﬁ: Q—i]'.

_12_
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ol 2274 V| ERoR P Puk w3 533 o de] AAES St Hok
&l

A Grtet7]ol= tha ofEl R o] dth(Table 2). AR FARAF+= A= o] =9
SAANAE 1A 44A F7kskhsk 54k o] Fol Fadt AL B & 9
5, F5e 544 Fhshot 62 ol Fel gadtel, AFARES WA F

2
)
it
rlo
iy

6
7vetth 7t 44k o]l Fo] ete] adteE AS B 5 Ath(Fig 3). AlF

ESR gene?] 348 Mz d=dolxo A9 AAYS 087, ABE2 0.13
ola, @AM A A 034, AB 0.49, BB 0.17¢] 1, 7529 4-%& AA 098,
BB 0.020]3, AFAe = A= AA 077, AB 02322 vErwth A HlE
= A=golxe A$ AAATF 094, B 0060, &34 A A 058,
B 04203, =9 2<% A 098 B 002019, AFAHES] 4= A 089, B
0.122 e TtH(Table 3). &3MF% A9zl BelArl vjwz 453 xS
Ba, degolxs FE AFAYES FFH oz AT 094, BYAIE 0.06
S B Isler 5(2002) CQIxWI=rl a4 =

AQlA} 052, BelA} 048019111, Large White:= A 0.60, B 0400 2 X 113} T}
AYPngEdo] o3 A HAAcHFS BEu(Table 5, 6, 7), ESR

A
=

o7 A AAR A= A

U
o

_13_



gene 14k2F FAkAGol A AAE 2 9.02F, ABE 2 9.315F, BB 739F=
BB o] AA, AB¥o| nld]l 2R57 oF 2% AA Ugkthp<0.05). ol A
GolidaSova 5(2004)2] Czech Large White 1,250F 3,600E-of <170 A 14kx}9}
2 o] Abae] HitolA A QIAIE B QIAE T tHabA el fEskHaL &g oH,
123l A AAY JHAIES BBIEY oF 0559 &3 A7 Bval Wil 4
o} U9k Short 5(1997)9] 47FA Large WhiteZd S E= 4,262%F

9015585 oz 3 ESR geneol AxEHo] Ay HAo sk ks FAb
sto] B QIA7E AAprol A 14k 4w 0.39F, 24kAF o] el A= 0.31F9 A7t
A 22 AJART =2 AAeE #eld Aibel gts]al, = Rothschild
(1996)¢] Meishan ¥4 A= European &4 A= 3 Ao A 14k}l A

Ao

BB #dAF o] AA FAAF ws) Abrbark 242t 23%

ME
rlo

127 B

1A s FAkagek wiszatl BB R AdAE o] AA, ABE el HlE AbA

F7h "ol frolAt 9ATHP>005). 2L oF Aol A AR}
WARohE §o3} 182 Selss

#72) 2bxpsrel tiE ESR locusell #3 AelA Large White ol tisto]
Bt AR E Y Fababaeh AAFo A 03 ~ 0677 SFetA Hud u
9 tHRothschild %, 1996; Short %, 1997). Short 5(1997) ¢k 90008 0|1} =
5SS 7FA 3L BA189 L, Rothschild 5(1996)+= 191289 7|20 &2

rr
d
=)
o
N
Jt
I

BAS g a2y Agyger 720 #& = (Southwood %, 1995
Gibson %, 2002; Van Rens 5,2002)¢] -5 AQIA7} BRIAH T thile]l & H o
A Z2e FHE Yebldth E=3F Goliasova 5(2004)% Czech Large WhiteZ
1,250, 3,6005-o] st Aol = A7 BJAA B 3 xpsEs B
Aot skt 3 Rohrer 5(1999)2 Meishan x White composite THAI S 1l
& 6005 ol A AARZE AbAfRoll AFo] 7E gl AL, Drogemuller 5 (2001)% Duroc
¥} Large Whitedl 7]19st A AE 709FANNE 1 Fas &A= glidcta
s

ESR gene®| polymorphisms &3 AbAto] AA &3+= ESR gene® T

FEo A9 mutationoly, EAHSA AFE geneoll 42l mutationoll A 710 S



T5E o™ (Van Rens & Van Der Lende, 2002), polymorphism® &3+ #3%
=, w4 wiAel & AEd e 9 vyEwE F= dthH(Horogh 5,
2005 : Goliasova &, 2004). Bt} FA ¥ A22S 934 = sample sizes 9
F42 232 #<lstal, ESR gened thE FEo|A o mutation &2 5 F7}
A7 2ogk Ao AmET o9 #Hste] Aol o] &% PCR =& ol &

Lo

3l SSCP(Single-Strand Conformation Polymorphism)E <1314 3714
FE(AA, AB, BB)Z YElA PCR 4HE 120bpioll= F7Fe] mutation> ¢
& = UAh

BF gene®] {14} Rlm= #Eego]2e] A AIAYE 0.11, BIAZE 0.890] 4L,

(o

23M9 A= A 008 B 09203, FE29 A9E A 016, BB 0.84°]31, #|F
A= A= BAAE 1.002.2 o} Ao}, F3x3 Hles d=dgo]xe H
% AAEL 001, ABE-> 0.19, BBEo] 080013, 2349 3%+ AB 0.15, BB
0.17011L, 722 7= AB 0.32, BB 0.68°] 1, AFA =2 7

X tH(Table 4).

BF gene? 7Z$olE A7 Q1AHA, B) & <143 (AA, AB, BB)zt
Ax7F flar, FAAER =7 BBEo 2 HFEHo| oA FHAAFd e Azt
S 3t AEZF olgl)th. 38 Buske 5(2005)& <1Atd WIEIF AAF LS
0.02, ABE2 0.16, BB&E-2 0.81 UElsta, BBE o] AAF BT FAA50l A 264
7, AR A 2117 Boha A Ao, dV[Helrt f1A BdEIEol gle
intron A Holi, ofH Qo & gt AAHA=AE & + L, A8 awj
g B3 AA A9 MASO| o] &3l7lolE T HEI dasitta &t

AEA o2 ESRolY BF geneo| ARARFo] A& S A4RH A FF5 2
Aol wel g HausE A, 2 Ao A ESR i+ BF gened 54 #3
Aol Abatel whet dAAGAA ARl fElshAl dFTta @ £ ogle AL
28 g B Ao oj&d fFHxe] dddIHe EAWHE MASY] ]

_15_



Table 1. Litter size of sows by breed and parity.

Breed
Parity Landrace  Yorkshire Duroc J - Overall
native pig
lst TNB 10.29+0.36  10.05%0.29 9.51+0.33 7.96+0.41 9.82+0.18
° NBA 9.19+0.36 9.01+0.27 7.59+0.40 6.12+0.45 851+0.19
ond TNB 11.45+0.35 11.38£0.25 10.10+0.34 7.92+0.39 10.82+0.17
" NBA 10.07+£0.34  10.02%0.25 8.60+0.37 6.19+0.33 9.40+0.18
a:d TNB 12.35+0.39 11.62£0.33  10.05+0.65 8.32+048 11.36+0.23
r NBA 10.16+0.31  10.70%0.40 8.64+0.55 6.55+0.31 9.80+0.22
Ath TNB 12.28+0.53 12.35£0.33  11.00+0.76 782052  11.70+0.27
NBA 10.69+0.35  10.40%0.43 9.29+0.62 5.41+0.58 9.89+0.27
St TNB 11.84+058 11.20£0.44 12.63+0.89 7.31£045 10.97+0.32
NBA 9.57+0.43 9.95+0.55 9.75+1.42 5.69£0.54 9.17+0.32
6th TNB 11.81+0.60 11.42+0.64 10.25%+3.35 5.92+057 10.36+0.48
NBA 9.19£042  10.48+0.52 7.25+2.02 5.38+0.59 8.72+0.37
0 1 TNB 11.38+0.31 11.49+0.23 10.54+1.39 7.44+0.28 10.57+0.26
vera
NBA 9.76+£0.19  10.07+0.25 8.21+1.29 5.83+0.27 8.97+0.25
TNB, total number of born; NBA, number of born alive.
Table 2. Numbers of sows by parity.
Parity
Breed 1st 2nd 3rd 4th 5th 6th
Landrace 102 86 69 43 37 21
Yorkshire 141 122 103 78 56 26
Duroc 73 60 22 14 8 4
Jeu 27 % 2 17 16 13
native pig
Overall 343 294 216 152 117 64

_16_



Table 3. Genotype and allele frequencies of ESR gene.

Breed
Landrace Yorkshire Duroc natg\?éupig Overall
75 40 58 20 193
Ad (87.2) (33.6) (98.3) (76.9) (67.9)
Genotype AB 1 oY - 0 76
(12.8) (49.6) (23.1) (26.0)
20 1 21
op ) (16.8) (1.7) ) (7.1)
161 139 116 46 462
Allele (93.6) (58.4) (98.3) (88.5) (79.7)
11 99 2 6 118
(6.4) (41.6) €2 (11.5) (20.3)
Percentages are in parentheses.
TNB, total number of born; NBA, number of born alive.
Table 4. Genotype and allele frequencies of BF gene.
Breed
Landrace Yorkshire Duroc natijxiupig Overall
1 1
A (1.2) ] ) ) 0.3)
Genotype AR 16 18 19 ~ 53
(18.6) (15.1) (32.2) (18.3)
BE 69 101 40 26 236
(80.2) (84.9) (67.8) (100) (81.4)
18 18 19 ~ 55
Allele A (10.5) (7.6) (16.1) (9.5)
154 220 99 52 525
(89.5) (92.4) (83.9) (100) (90.5)

Percentages are in parentheses.

TNB, total number of born; NBA, number of born alive.

_17_



Table 5. Least-squres means and standard errors of litter size by ESR gene.

Genotype
AA AB BB p
Parity n 193 76 21
TNB 9.02+1.04° 9.31+£1.11° 7.39+1.26" 0.0412
! NBA 7.27+£1.04 7.59+£1.10 5.81+£1.25 0.0633
TNB 9.74+0.96 9.56+1.03 10.17+1.17 0.6772
ond NBA 8.68+0.96 8.85+£1.03 9.01£1.16 0.8767
TNB 9.38+0.74 9.44£0.79 8.78+0.30 0.4718
Overall
NBA 7.9720.74 8.2210.79 7.41+0.90 0.3120

‘a’ and 'b’ represent significant difference at p<0.05

TNB, total number of born; NBA, number of born alive.

Table 6. Least-squres means and standard errors of litter size by BF gene.

Genotype
AA AB BB p
Parity n 1 53 236
TNB 7.75+£3.07 SeOgiilirs 9.04£0.33 0.8911
! NBA 5.44%£3.05 7.65+0.51 7.60£0.33 0.0710
TNB 8.8212.84 10.34+£0.48  10.31£0.31 0.8675
ond NBA 8.79+£2.83 8.95+£0.48 8.81+0.31 0.9530
TNB 8.29+£2.19 9.63+0.37 9.68+0.24 0.8129
Overall
NBA 7.11£2.18 8.30%0.37 8.20%0.24 0.8458

TNB, total number of born; NBA, number of born alive.
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Table 7. Least-squres means and standard errors of litter size by breed.

Breed
Parity Landrace Yorkshire Duroc J e D
native pig
TNB 9.37+1.09" 9.28+1.07* 8.66+1.15 6.98+1.23° 0.0035
1st
NBA 8.08+1.08" 8.01£1.06" 6.52+1.14 4.96+1.22° <.0001
TNB 11.09+1.01° 10.99+0.99° 9.65+1.06" 757+1.14° <.0001
2nd
NBA 10.23+1.01° 10.06+0.99° 8.75+1.06 6.36+1.14° <.0001
TNB 10.23+0.78° 10.14+0.76" 9.15+0.82" 7.27+0.88° <.0001
Overall
NBA 9.15+0.78" 9.03+0.76* 7.64+0.82" 5.66+0.88° <.0001

‘a’ and 'b’ represent significant difference at p<0.01

TNB, total number of born; NBA, number of born alive.
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Fig 1. PCR-RFLP fragments of ESR gene digested with Poull.

1, Size marker(50-2000bp); 2, BB; 3, AA; 4, AB; 5, BB; 6, AB; 7, AB.

Fig 2. PCR-RFLP fragments of BF gene digested with Smal .

1, Size marker(300-2000bp); 2, BB; 3, AB; 4, AA; 5, AB; 6, AA; 7, AB; 8BB..
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Fig 3. Litter size of sows by breed and parity.
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ABSTRACT

Effects of Estrogen receptor(ESR) and Properdin(BF) genotypes

on litter size in pig breeder population in Jeju Institute

Chung-Nam Kim

Department of Animal Biotechnology, Graduate School

Cheju National University, Jeju, Korea

The purpose of this research was to investigate the frequencies of ESR
(Estrogen Receptor) and BF(Properdin) genes using a technique called
PCR-RFLP(Restriction Fragment Length Polymorphism) analysis, and to
study if the some genotypes would have an effect on litter size of pig
breeder population in Jeju Institute. ESR and BF genes have been known as

candidates for reproductive traits in pig.

A total of 294 of sows (Landrace 86, Yorkshire 122, Duroc 60, Jeju native
pig 26) having a second or later parity and their reproductive records were
used for this study. Genomic DNA was extracted from the whole blood or
hair samples gathered from individual sow and wused for test. The
polymorphism of ESR gene was confirmed by digesting it with Puvull, and

for BF gene, with Smal.

The frequencies of PCR-RFLP alleles of A and B for ESR gene in
Yorkshire breed were 0.58 and 0.42, respectively. The genotype frequencies of
AA, AB and BB of ESR gene was 0.34, 049 and 0.17, respectively. In the

breeds of Landrace, Duroc and Jeju native pig, the allele frequency of ESR

_23_



gene was generally skewed to the allele A, and their mean frequencies of

allele A and B were 0.94 and 0.06, respectively.

Result from the analysis of the genotype effects on litter size using a
general liner model including breed and genotype fixed effects and a random
error term was that the total number of born of BB genotype (7.39+1.26) of
ESR gene was about 2 heads fewer than those of genotype AA(9.02£1.04)
and AB(9.31£1.11) for the first parity(P<0.05). However, For the traits of the
number of born alive in first parity, the total number of born and the number
of born alive as well in the second parity there were no significant

differences between ESR genotypes(P>0.05).

The frequencies of RFLP allele A and B in BF gene was 0.10 and 0.90,
respectively. The gene frequency showed a tendency to have been inclined to
B allele in Yorkshire, Landrace and Duroc. The mean frequencies of the
genotype AA, AB and BB were 0.01, 0.18 and 0.81, respectively. In case of
Jeju native pig, only the genotype BB was observed. In the statistical
analysis of general liner model, the RFLP genotypes of BF gene didn’t show
any influence on traits of total number of born and the number of born alive

in any parity(P>0.05).

In conclusion, it is considered that further researches with sufficient data
should be required to evalute the genotype effects of ESR and BF gene on
the reproductive traits, and to make ESR and BF genotypes to be utilized as

MAS marker in Jeju breeder population.
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