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ABSTRACT: The objectives of this study were to investigate the effect of IGF2 genotype on growth performance and
carcass characteristics in swine. The study was an on-farm research in Pakchong, Nakornratchasima province. The
data for growth and carcass trait of pure breed Duroc (DR), Pietrain (PT) and Pietrain x Duroc crossbred (PTxDR) from
tested pigs at final weight of 90-110 kg. and final age of 22-24 wks. from 2005 to 2008 was used in the analysis. All
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pigs were raised separately by gender and fed on requirement. Genotypes of IGF2 gene were analyzed from DNA
using PCR-RFLP and predicted from known sire and dam genotypes. Analysis model included effects of IGF2 adjust
with gender, breed, Halothane gene and allele B from sire and dam. In model with unadjust allele B effect, the
result showed that IGF2 genotype had effect on lean percentage (aLEAN) (P<0.05), fat depth (aFD) and ham width
(HW) P<0.01), but not effect on loin muscle area (aLMA), body length (BL), shoulder width (SW), body width (BW)
and day to finish (DTF) (P>0.05). In model with adjust allele B effect, the result showed that allele B from sire had
significant effect on aLEAN (P<0.05), while allele B from dam had non-significant effect (P>0.05). The effect of allele
B from sire was +0.58%. This result confirmed the paternal expression or maternal imprinting of IGF2 allele on
aLEAN. However, allele B from both sire and dam had effect on aFD and ham width (HW) (P<0.05). Therefore, no
genomic imprinting was found in these traits. IGF2 could be used as a candidate gene for improving carcass
characteristics in swine breeding plan.

Keywords: growth performance; carcass; IGF2

Unin

Jagtugnamnssumsnananstudsemealne latinnsuimelianisusudsaiugnssudnluiiaiinaussauglung
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Nuimihdaloduiithminu$u 104 nn. (adjust loin muscle area: aLMA*, cm 2), anumurlesiudundausnadlasdi 10
Aminusy 104 an, (adjust fat depth: aFD*, cm.), Woeddudiilounafivminudy 104 kg. (adjust lean: aLEAN, %),
AMNENIaea (body length: SW, cm.), Anunialua (shoulder width: SW, cm.), A1un31ea193 (body width: BW, cm.),
AMUNIEElnn (ham width: HW, cm.) (nanewg Lﬁusﬁaaﬂaﬁlﬁmmwﬁmﬁwm‘%'aa Ultrasound WUU B-mode Wag
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Jinsnesi DNA Tagnssuazannmssinneainilulndvesviews Tasudadululndvesdu IGF2 ins1usainnisitasizsi DNA
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Table 1 The number of pigs in each genotypes analyze by DNA

Breed n IGF2 genotype
AA AB BB
DR 112 8 60 a4
PT 90 - 33 57
PT x DR 389 9 127 253
Total 591 17 220 354

Table 2 The number of pigs in each genotypes analyze from genotype of sire and dam

Breed n IGF2 genotype
AA AB BB
DR 4 - 2 2
PT 57 - 2 55
PT x DR 913 - 11 902

Total 974 - 15 959
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WWuan 30 uit thusiueadildludon DNA fe gel star (Gelstar INC. NY) gn1sindeuivaauau DNA aelduas UV vhnns
Juiinnmn15UsINgUaaLay DNA fmﬂﬁuv‘hmma’mﬁauﬂ%mmuammmw DNA TeiLa3es Spectrophotometer Tngu§un
msrnurenaiosin Spectrophotometer (UV-Visible spectrophotometer, Camspec M350 Double Beam) 1#13&i3 DNA
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ratio lae
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e Aggo = ANNNTAANGTUY IR DNA
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OD ratio tfosni1 1.65 wanei1 DNA TlUsfuluouaggs

OD ratio fA15¥W114 1.65-1.85 Lanad1 DNA Sanuuians wngdiazthluldnudely

OD ratio 11AN1 1.85 kanad1 DNA i RNA Yuilouatge

NM5IATIZRINEU IGF2 #2875 PCR-RFLP

¥msiududiuuesdy IGF2 iusiaa Intron 7 Tngldlwsied dasuiuaniil Forward primer 5/-CAC AGC AGG
TGC TCC ATC GG -3 way Reverse primer 5'-GAC AGG CTG TCA TCC TGT GGG -3 I# @ udruvesduilfivuin 336 bp
(Vykoukalova et al, 2006) 11 genomic DNA #ildunifiusuautugiu DNA Tngldimaiia PCR lundazuiseusenausme
DNA @iuluy (DNA template) Viaﬁ’mmﬂﬁ’aadmﬁamqns fifimnududu 50 ne/ul $1Wan 1 pl, 50 mM MeCl, $113u 0.8 pl,
10XPCR-buffer 9917 1 pl, dNTPs (1.25 mM) 97U 1 pl, IGF2 forward primer wag IGF2 reverse primer (5 uM) 98198
1 pl, 0.5 U Taq DNA polymerase 313w 0.1 pl wagUSudsumsgavinenie sterile water 4.1 pl I§U3unssasianun 10
ul Taefiaaseuniavin PCR dsil 13u initial denaturation figaungd 95 °C 1ulnan 5 undl anduhufAsen 30 sou &
s1eazLduadail denaturation ﬁqmmﬁ 95 °C 1Jutian 20 w17 primer annealing ﬁqmm:ﬁ 62 °C \Jurian 30 3u1¥
primer extension figauvindl 72 °C unan 1 unit wazause final extension 1 72 °C Wuan 7 undi wa cooling 7 4 °C
¥MsuenIUIATUEIL DNA fildannnsiiiusiuiuduaau DNA tiensaamiy IGF2 #ae 2% Agarose gel Electrophoresis
Tagldanusadngludih 100 Taad w25 unit thusiueaildluéen DNA ¢ gel star (Gelstar INC. NY) gansiadeuiives

wau DNA aneleiuas UV vihnistuiinnmnisusinguesuay DNA 9101wl PCR-product ALAnn1sLiiudnwin DNA uay
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IGF2 lngsunisanauiianalelnaves recognition sequences vosoulad finsil

5. cYC G G.3
3..G G,G C C.5
A

wUa PCR products annmstiinsiunudugau DNA Td microtube s1uau 4 pl hludadesuluineiiansusznou
199 Tuudnsenisdneed ulesd sl 10X reaction buffer $1uu 2 pl, 1 uleal§1uau 0.5 pl, BSA §9u2u 0.2 pl i
sterile water T#Asu 20 pl WlUuufigamgd 37 °C wiu 2 $2lus vihnsusnvuindudiu DNA fildannisindedulesia
FUNE LﬁamwmgﬂLLUU%Iulwﬂsuaﬁu IGF2 6178 2% Agarose gel Electrophoresis lagldmauansdndluiia 100 Toad
w25 undt usueadildlugon DNA #e gel star (Gelstar INC. NY) gnisiadeudivaauau DNA anelduas UV sins
SufinnIMNITUTINYBUNT DNA Wuwunawestudy IGF2 il guuuudlulnd AA Tduunn 308 bp Usuuilulnd AB 1
YA 308, 208 wag 100 bp duguuuudlulnd BB leuwia 208 way 100 bp (Figure 1)

M100bp AB BB BB AB AA

308 bp
208 bp
100 bp

Figure 1 The DNA fragment and IGF2 genotype in Pig, the fragment were digested by Ncil produced AA (308 bp),
AB (308, 208 and 100 bp) and BB (208 and 100 bp). M = 100 bp DNA ladder marker
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yijklmno :/'l+ai +ﬂj +7k +¢I +5m + IG"Fn + B
108 Vjmno = ANFUNAGAWUEAVINNTANW, 1 = AlaREYDIENBUENYININISANY (overall mean), @, = BnEwalllesaInay
Wuggns, B, = dvdwaillosnnnesns, y, = avdvaliienineny (Fudes), ¢, = Bvinallesainiieuliiie, &,= viwa
\Wesnduailaiou, IGE,= dvdwaillosandu IGF2, Bl = dvdwalliesaindada B vesdu IGF2 Nlasuainwe (i=S) wioan

Wl (i=D), & jkimno = OvidWaLlBINMLAAINLAGEY
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Table 3 Mean and standard deviation of traits in Duroc, Pietrain and PietrainxDuroc crossbred

Traits Breed
Duroc (DR) Pietrain (PT) PietrainxDuroc crossbred

(n=143) (n=90) (PTXDR) (n=1,789)

Mean SD Mean SD Mean SD
alLEAN (%) 55.85 1.32 56.37 1.57 56.08 1.28
aFD (cm) 1.11 0.21 0.89 0.20 0.99 0.20
aLMA (cm?) 37.49 3.40 37.02 3.51 37.05 2.82
BL (cm) 111.69 4.80 110.68 4.06 111.46 4.45
SW (cm) 30.80 1.80 33.54 1.47 32.46 1.83
BW (cm) 25.24 1.74 26.77 1.70 26.14 1.78
HW (cm) 30.41 1.92 32.93 1.61 31.83 1.89
DTF (day) 176.47 11.47 168.57 13.55 166.04 12.23

Remark : aLEAN = lean percentage at adjust weight 104 kg, aFD = backfat depth at adjust weight 104 kg, aLMA = loin muscle area at
adjust weight 104 kg, BL = body length, SW = shoulder width, BW = body width, HW = hip width, DTF = day to finish day

Svidwavesdu IGF2 Wleliviudninavesdada B AldSuanvieuazui

Svidnavestu IGF2 Woliu3udviswavessada B AldFuanisuazusl wuin Bu IGF2 TdvdnaednvauziUosiiud
ouns (P<0.05) armsrunlasiudunds (P<0.01) wazaunisaginn (P<0.01) Tnsguuuuilulnd BB dsnasodnuos
Wosidudidounsganidlulnd AB (P<0.05) anumulusiudumdsunandrdlulnd AB was AA (P<0.05) uazadunFrsaslnn
gend1 Flulnd AA (P<0.05) Tumanduiunislaiusudvisnavesdada B laivinlviu IGF2 nasiednuaizduq (P>0.05) (Table
4) aoandoeiUTIBUYES Joen et al. (1999) ldnaasududu QTL vulaslalend 2 luuszansnguideadunuin QTL
fanamiinadeuiinanieluasinn (ham) wagamumnveslutudunds Fmmudn QTL fnandieguinaifoitutuiidues
B 1GF2 Ssaenadnatumesuros Nezer et al. (1999) wu QTL fifinasednumusidouasnisasauluduludesussmnsvosans
fuggnuanszvademsutuandala feaguulasTulenil 2 (SSC2p) wudnfiiu 16F2 Megluviiafingn warainsioey
99 Buys (2003a) 918U hBu IGF2 ansnsamuauanuiusvendesidudidounsis 25% vilfenansyuiienuasiiae
Wit wag Buys (2003b) asreauindu IGF2 uenanasieiiuUnadeunudy failigusrsvesansyuiiauasiiase
Wiy 25% Tnevieansifizuuuudada +/+ aursaiuuiinaideundugnld uddmieansiisuuuusada /- Azl
Usinaudleundlugnanas aeandesiussaiutes Vykoukalova et al. (2006) iy IGF2 JULUUSaEa A-C/AC (BB, ++)
Pediuesifuiideunuazanammuilituiundmesansiusaialavild wazaenndestuseanuues inAs uazame
(2561) nuin gnstugnszlaufalulng cC Fanuvunluiudundsiosiign uwriunneins91n51891uLes Kolarikova et al.
(2003) Ainun sUkuudada AB uag BB fanuuansnetuludnvaziming (body weight) (P<0.05) Wia NUEA1T

wigAulanazanwuzeInaue) llanaaiu (P>0.05)
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Table 4 Least square mean of traits in each genotypes of IGF2 unadjust allele B from sire and dam

Traits genotype significant
AA AB BB SEM level
aLEAN (%) 56.52°° 56.26° 56.72° 0.35 *
aFD (cm) 1.03° 0.91° 0.82° 0.06 o
aLMA (cm?) 38.63 37.07 37.63 0.75 ns
BL (cm) 110.65 113.73 11391 1.76 ns
SW (cm) 34.41 32.16 32.47 0.64 ns
BW (cm) 27.68 26.35 26.33 0.71 ns
HW (cm) 31.24° 31.91% 33.02° 0.42 *x
DTF (day) 168.91 163.71 165.30 3.50 ns

3 Value on the same row with difference superscripts differed (P<0.05)

ns = P>0.05, ** = P< 0.01 , * = P< 0.05

aLEAN = lean percentage at adjust weight 104 kg, aFD = backfat depth at adjust weight 104 kg, aLMA = loin muscle area at adjust
weight 104 kg, BL = body length, SW = shoulder width, BW = body width, HW = hip width, DTF = day to finish day

Ndnavesdada B NlAsuanvanazulran1siindneme imprinting

dNSnaveadu IGF2 WioUsudnSnavetdada B Niasuanwokazil Wuln 6a8a B 9949 IGF2 W99 nnawazwl I

'
a a aa o

Svisnain sodnwazaumuluTuiuduMas (P<0.01) wavauneasing (p<0.05) Wil luvaisit sada B 9nwewidy
fisvisnasoweddusilouns (P<0.05) drudada B 9inusl Liflevdnaseiosifudiiouwns (P>0.05) uaznuidada B 9anma
wazul TfiBvwarednuazdug (P>0.05) (Table 5) nsfnuluadel] wudh mserenenwuy maternal imprinting U881
IGF2 finfuiueiidudibouns iesdnvasiien lnedwarednvasosdudidouniifiadu 0.58% (P<0.05) Fwaonadas
fUS1891UY83 Chao et al. (2008) inusndin1siindnwae imprinting veadu IGF2 114?!ﬂiﬂﬁmﬁad (Sus scrofa) waaIN
SMe9Uee Buys (20033) WU Snuarnsenenenwuy maternal imprinting dsrasienisadraiiounuaranaumunlusiu

dumds wiludidvsnarednvasnisasydulanasaunimile
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Table 5 least square mean of traits in each genotypes of IGF2 adjust allele B from sire and dam

traits genotype Allele effect
AA A B° A B B° B° SEM B® B°

aLEAN (%) 56.59 56.00 56.54 56.78 1.12 +0.58% +0.24
aFD (cm) 1.01° 0.96 0.89° 0.79° 0.07 -0.17%* -0.11%
aLMA (cm?) 38.78 37.25 37.09 37.81 0.83 -0.02 +0.39
BL (cm) 110.31 111.73 113.63 113.63 1.92 +2.26 +0.39
SW (cm) 34.17 32.35 32.11 32.27 0.70 -0.63 -0.17
BW (cm) 27.73 26.12 26.73 26.34 0.77 -0.27 -0.55
HW (cm) 30.98° 31.93%® 32.23%® 32.73° 0.71 +1.46* +0.81%
DTF (day) 168.60 159.82 163.51 165.08 3.81 +2.17 +0.61

3 Value on the same row with difference superscripts differed (P<0.05)

B° = allele B of IGF2 gene from sire, B® = allele B of IGF2 gene from dam

*=P<0.05,* =P<0.01

aLEAN = lean percentage at adjust weight 104 kg, aFD = backfat depth at adjust weight 104 kg, aLMA = loin muscle area at adjust
weight 104 kg, BL = body length, SW = shoulder width, BW = body width, HW = hip width, DTF = day to finish day
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N o
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