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ABSTRACT

Genetic polymorphisms was investigated at five single nucleotide polymorphisms (SNP) sites in four
porcine genes (ADCYAP1R1, FABP3, MC4R, and MYL2) and analyzed their statistical association with
growth traits in F2 reciprocal-crossbred population between Landrace and Jeju native black pig (JNP). All
populations, JNP, Landrace and their F, were polymorphic for all five SNP loci tested, however, the
homozygote T/T of FABP3 g.-158T>C and the homozygote G/G of ADCYAPIR1 intron 2 337A>G were
not found in JNP and Landrace, respectively. The genotypes of ADCYAP1R1 were significantly associated
with body weights (BW) at 3 weeks and at 20 weeks (P<0.05), respectivley, those of FABP3 g.-135delT
were associated with late average daily gain (LADG) (P<0.01), and those of FABP3 g.-158T>G were
associated with body weights during late growth period such as, BW20 and LADG (P<0.01). Those of
MC4R were also significantly associated with BW10 suggesting by the difference of early average daily
gain (EADG) (P<0.05), and with LADG (P<0.01). The body length of F, animals was affected by the
genotypes of ADCYAP1R1, MC4R, and MYL2 (P<0.05), respectively. Among these, MC4R A/A homozygotes
showed over 3 cm longer in body length than those of other genotypes. As the useful basic information,
these results suggested that SNP markers showing statistical association with growth traits and the results
help to select the sires of JNP for improving the productivity in JNP-related crossbreeding system in pig
industry and also to construct the molecular breeding system for breed improvement of JNP itself.
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2k o] Tl Aol 3Athe] 9k
3l 717 (reference family)S ZHA3H 53
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5 AR AR FHARE U bl 74
2L 2919] TS T8t (population genetics)
I xdYe] FAA ARS
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g3y S 7 Fd4 7125 oldiskeE d &
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TunlEoll A S8y AdE QTL ATR.aLe]
Al ssceoll A 3 QTLE Mgk Zo] A
A e] AAFA A A AT Azt
ghal g 4 glow, 71 5 (2005b)> AHAHA T
cla Z sl FABP3 kel AAbxd
911 promoter 2] A7 o7t kAl 2= =]
¢} Landrace F, oA 4 = A4
A#E AHS HAFAL
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Aow HAUFJAU(H 5, 1998; Kwon &,
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FASE A Landraceel Al wIZEAF ¢
TR Z747F 10 TS st Fe ARG
th FollA thA] wAAE Sl RS o=
Abate] s wxbulilE FE R 527 FE A
Abeteich #aALE 3ol F=8 AMSEE ROl
H7884L AR mlolgt, x7] HARE JHA
=& AR 436 7o AEE &Skt A
o

°]-&-3F DNA:= Rk Al A7RgE aejut

Apitelnt mlelel JRA|e] arejol A Birren &
(1997)2] e WEsle] FePsieicy WA A
Ak mEle] FZHE 1em AEE FH3
normal saline®.Z 23] A|H3sla E715 A A%
% 600 uf sucrose-proteinase K gFa=<lo] Eogl
= tubeol] Fol¥gar 55Tl A over-night &5}
ok FEAS dAEgste 4 AT
RNaseZ A &lstal &3F<2] phenol-chloroforms-
7}kl DNA F=95 3]578}aL, iso-propanol =
DNAZ HAA A #x3 5 TE bufferol &3l
3}ttt DNA €912 NanoDrop ND-1000 spec-
trophotometer 2 5325 S} Ago/Aso 1.8
©]’4391 DNA €NES theF 50 ng/d = 8143
o] PCR 5% 9Ig o= o] &3qlrh

N

o 1H

2. Tt EH2(polymerase chain reac-
tion, PCR)

dddride] #9 5 ME Edeke A
4 F9o] F¥o| o]83 PCR primere] AW,
AR AAe o] & Agtas 2 Table 1
of AAlskeltk PCR WHE2 10 x WHg-45-,
20mM dNTP, Z+Z} 200mM primer, 0.5 units
Taq DNA polymerase (TakaRa, Japan)®} 50-60
ng genomic DNA &<l H3l go]245
7}&kal, PTC-200 (MJ Research, USA)S ©]-&3&}
Atk FF DNAS] @d7be WAL 270
UToAA 5& FAZ ¥ 94T 40 =43}
S5 40 2-T72C 50 22 TAE cycles 353
HHE3llth PCR 5% AHE2 agarose gel “gll
A A7 EHeRE glgh & FAE Al
o]-g-3a}3lch

Table 1. Polymorphic sites and restriction enzymes for genotyping of each locus used in

this study
Gene Polymorphic site Restriction enzyme Reference
ADCYP1R1 intron 2 337A>G Msp I Kollers et al. (2006)
FABP3 promoter g.-135delT Hinfl Gerbens et al. (1999)
FABP3 promoter g.-158T>G HpyCH4V Kim et al. (2005)
MC4R 892A>G (Asp298Asn) Taq I Kim et al. (2000)
MYL2 intron 5 345A>G Msp I Xu et al. (2007)
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2| (body weight at 10 weeks, BW10), 2057
#|% (body weight at 20 weeks, BW20), 35~10
4 719954 (average daily gain from 3
to 10 weeks, EADG), 105~205% 377|435
A ZHADG from 10 to 20 weeks, LADG)T} ol
A E57HA 9] A% (body length, BL) 58 =

Astolth. AR AEEd SHAA A #
Az thEAde] @y= SAS ver 8.01 program
package/PC (1999)¢] GLM procedures ©]-&-3}o
43tk BARELS y = mean + genotype
+ e5 ol&3llal, AHaye= ueskA F%
o). Ergke] Aol Duncan’s multiple range
test= AR Folxk A IS

m 22 3 1%

1. MZ=Me2f EH X2} Landrace HIE ol A
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race 7|xFHwo] UnkAQl AAPFAE Aols
Srolr 7] Y3l AFAHNESHA 9959} Landrace
98-l gt 444 vastqly. Mo
2 AFANSHA L AT YAIFEH 205H
o o]27]7}A] Landraceo] W3] iEF 60~70%
S YERAATH (Table 2). ©] A3} =7
A=A A7} Landrace =0l HlEl =2 A &
& HAtE A (F 5, 2001; Choi %, 2005;
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Table 2. Comparison of general growth traits between two founder breeds, Landrace and

Jeju native black pig

Breed Sex ::I’m;fs BWB BW3 BW10 BW20
female 51 1.09+0.23 468:238  2153+311 5801311

INP* male 48 1.14+0.21 4844260  2256:352  61.83+8.68
total 99 1.1240.22 476£227  2206+336  60.21+7.13
female 71 1.72+0.36 6.67+155 32824331  10L17+7.71

Landrace male 27 1.80+0.33 6.91+1.46 34.11+2.65 110.9345.85
total 98 1.74+0.35 6.74+152  3318+318  103.86+8.44

* Jeju native black pig
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AL Aol s, frM o e
ol o] &3t 4 £ SARA 5 Fe  EA3 wjAA 7)Q3 AL olzl= AL
SNWHHK}W%%%-Qﬂﬂ:ﬁﬂ,EMﬂ ol eugith o RRe| fisiHE F Au A
|3 B A FA9JolA VRS AFA el gk Al AR RludAds Fa
oA Lendraceo] 1 j@dlel B G fERAAYE MED VIS Wi 5
(Table 3). 3tAI%F AlFA A SHA Hh> FABP3 & &3l + o] s 7iEel] o] &8 + o
4 g.-158T/T &F 53271, Landrace %JDJOHH S Foz AtgEUh FABP32] g.-135 XA
= ADCYAPIR1 #%12+¢] intron 2 337G/G 5% o T Z4 (delT) t@d82 -5 AFA NS5
A7 BEEA ZUrt. FABP3 promoter A9} Landraceoﬂ/ﬁ 58] T AR RI%=7}
0.-158T>G2] 7§~ 71 5 (2005b)e] HrolA gk delTe WIERT X =2 S ey,
Table 3. Genotype distribution and allele frequencies of five polymorphic loci of four
candidate genes in founders, F;, and F, generations
. JNP Landrace Fi F>
Gene Polymorphism  Genotype (n=19) (n=17) (n=70) (n=varied)

intron 2 A/A 0.263 0.294 0.100 0.278

ADCYAP1R1 337A>G AIG 0.316 0.706 0.671 0.479

GIG 0.421 0.000 0.229 0.243

promoter T 0.684 0.764 0.686 0.671

FABP3 g.-135delT T/delT 0.211 0.118 0.286 0.310

delT/deT 0.105 0.118 0.029 0.019

promoter T 0.000 0.529 0.017 0.199

FABP3 g.-158T>G T/G 0.210 0.294 0.700 0.399

GIG 0.790 0.177 0.229 0.402

892A>G AA 0.526 0.294 0.300 0.370

MC4R AIG 0.368 0471 0.557 0.492

GIG 0.105 0.235 0.143 0.138

intron 5 AA 0.368 0.059 0.214 0.316

MYL2 345A>G AIG 0.474 0.588 0.486 0.391

GIG 0.158 0.353 0.300 0.293
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MC4R®} MYL2E F 7] ZFwroll A B o]d 4]
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ol FAAE WE fFoxE vERH 7Y
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o] 2078 AT S A3k 89 F shisls
HojF= Axg} spllvh. Ao Aol Afolrt
frazrdel weh fe]AQl xolE HGEH
(P<0.05), ©]*= ADCYAPIR19] ligand$l 3}
A’ adenylate cyclase-activating polypeptide 1
(ADCYAPL)©] A3 s wehs Hsh
Ao A WhEolA 1 s EEe] #HlE FX

Shoh= Mol A ligand9}l receptore] g% 2-g-o]
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He Aom kA <9} Landraceol A &
013}l om, o]2lo| = g.-158T>G7} g.-114T>CS}
ehs] AdE Feje] tFEdS F7F E1skal
t}h. Hinfl-RFLPOl oJ&f F, kel A A 7h4]
AZFE TIT, T/delT, delT/delT7}F 5% A%
o}, delT/delT FFAFA= AAS] 1.9%(7
Pyl A #EE o] W7} v yiokon o
= 71257 AFAYSH AL Landrace R
T T/- 10.5%, 11.8%= g8 o= vkl n&
o] F, B2 A7l Ha=E FAA X&54
ol e | Aow ARHW, T/delTe] wl
L= Aldizh dage] wel " STleklth
s e Folake 719 ESAl

oA o] FolxE KAl (P<0.01), delT/
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Table 4. Least square analysis for growth traits with five SNP genotypes in F, crossbred
between Landrace and Jeju native black pig

Gene G&Bg BWB BWS3 BW10 BW20 EADG  LADG BL
ADCYAPIRL A/A  1.45+0.02 5.85°+0.11 27.58+0.48 73.83+0.93 0.44+0.01 0.66°+0.01 106.21°+0.53
AIG  1.46+0.02 5.92°+0.08 27.21+0.36 71.22+0.71 0.43+0.01 0.63°+0.01 105.13%+0.57
G/G  1.52+0.03 6.31°+0.12 27.23+0.51 72.22+1.10 0.43+0.01 0.64™+0.01 104.50°+0.41
FABP3  T/T  1.49+0.02 6.1+0.08 27.26+0.32 72.65+0.67 0.43+0.01 0.65"+0.01 105.25+0.36
T/delT  1.46£0.02 5.94+0.12 27.2+0.48 71.78+0.82 0.43+0.01 0.64°+0.01 105.88+0.56
delT/delT  1.33+0.05 55+0.34 29.67+1.54 64.83+1.08 0.49+0.03 0.50°+0.03 105.67+2.28
FABP3  T/T  155°0.03 6.43"+0.13 27.40+0.56 74.13"+1.10 0.43+0.01 0.67°+0.01 104.03+0.62
TIG  1.49"°+0.02 6.24"+0.09 26.98+0.39 72.92°°+0.78 0.42+0.01 0.66"+0.01 105.34+0.44
GIG  1.42°#0.02 5.60°+0.09 27.13+0.39 70.82°+0.78 0.44+0.01 0.62°+0.01 105.32+0.44
MC4R  A/A  1.46+0.02 5.96+0.10 27.29°+0.40 70.94+0.79 0.44*+0.01 0.62°+0.01 106.22°+0.45
AIG  1.49+0.02 6.03+0.08 27.72°+0.35 72.76+0.69 0.44°+0.01 0.64°+0.01 104.93°+0.39
G/G  1.46+0.04 6.15+0.16 25.86"+0.66 73.84+1.30 0.40+0.01 0.69"+0.01 103.02°+0.74
MYL2  A/A  143+0.02 6.01+0.11 26.91+0.46 73.67+0.89 0.43+0.01 0.67°+0.01 105.49"%+0.51
AIG  1.49+0.02 5.97+0.10 27.40+0.41 71.43+0.80 0.44+0.01 0.63°+0.01 104.23°+0.46
G/G  1.49+0.03 6.17+0.11 27.49+0.48 72.55+0.92 0.44+0.01 0.64”+0.01 106.54"+0.53

Means with superscripts in the same column are significantly different; * and (P<0.05) and * B

respectively.
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AtEo] glom (Xu 5, 2007), "FA4} exon?]
monsense mutation< Large White?] 53
of %ol FoAE Yehlle AeR BaHg]
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