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INTRODUCTION

A|th0ugh eaCh bl’eed |S Chal’aCterIZGd by a. Set Of eStab“Shed tl’altS/qualltleS, |n breedlng Strategles Ied by natlonal Table 1. Molecular definition of 52 SNiPORK SNPs. Table 2. Differences in allele frequencies between Polish and Danish Duroc fatteners.
programs or commercial companies animals belong to the same breed may differ significantly. We hypothesized Locus T ssc Locus name GenBank | SNP position | SN significance | [ e o gencte reauency vt anggentype requeney
. . . . . . . ACSL X acylo CoA synthase long chain 4 DQ144454 G2645A ‘UTR symbol et;(%ﬁ:;yee 00 00 7
that these phenotyping differences should be accompanied by SNPs allele distributions. SNPs showing the most B — — ” [t 1| Ao |_qenons | At [t | el
c arr 0 - 0 00 0 0 - n P A Calpastatin DQ339697+ Py N ACSL G2645A 003 | 097 | 1 [0 [28] 003 | 097 | 1| 0| 33
significant differences in allele frequencies could be promising candidate markers useful in marker assisted selection. L o sz | MO e or | omen T io0 oo Tao 1o 1o 1 om0 Toro le2 s | o oo
The aim of this StUdy was to check whether allele frequency of 52 SNPs identified by mini-array SNiPORK differ CAST | 2 Calpastatin DD217639 A499C R728S ] i 040 | 060 | 8 |T8]T5) 021 | 079 |8 |71 26
c oo 5 CRH 4 corticotropin releasing hormon AF44022 G400A R28Q CAST A4TG 058 | 042 | 21 | 0 | 15| 035 | 065 |14] 0 | 26 |00
significantly between two populations of Duroc fatteners. =l e e — ot | e | o | om |[sa [ @ | 1| ez | er 5|5l el om
. . . ) CRH C233T 0,19 0,81 0 14 | 22 | 0,34 066 [ 2 |23]| 15 | 0,01
CYP21 7 Steroid 21 hydroxylase M83939 A2991C intron splicing site
CYF2el | 14 cytochrome p450 2E1 AJB97882 C2412T 5'-flanking Ak o162t 086 e O D Rl O
CYPE! | 14 cytochrome p450 2E1 AJB97882 G744A A475T crpet A2991C 016 | 084 | 1 |9 |25| 100 | 000 ]40] 0| 0 005
MATERIALS AND METHODS DGE:‘: 4 mitociondrgﬂu%tggéenow CoA AF335409 GO0C V54L CYP2E1 C2412T 1,00 0,00 36 0 0 0,38 063 | 3 |124] 13 |0,01
. . . . DES . Desmin AF136188 C749T silent CYP2E1 G744A 1,00 0,00 36 0 0 0,37 063 [ 3 |124] 13 | 0,01
78 Duroc unrelated fatteners (38 Danish and 40 Polish) were included into the study. They were fed by the same I T e o T oe Ton Tom 5 To s om T Tl o 5 om
diet and slaughtered at average weight 76,5 kg. Blood samples were taken to isolate genomic DNA by MasterPure Esre | 1 estrogen receptor beta PES OreT | 190 ] 0% % 0] 0] 10000 |90]0]) 0
. —— 12 . ESR1 T472C 1,00 0,00 36 0 0 1,00 0,00 (40| O 0
Geneomic Purification Kit (Epicentre). All animals were genotyped for 52 SNPs by the SNIPORK miniarray based Z‘Lj " : alphiiclifdl_:::co:dzse /:\::57:6 AC338TG (:”:: ESR2 G388A 099 | 001 [35 |1 [0 | 100 | 000 [40] 0| 0
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on Arrayed Primer Extention (APEX) technology (Fig. 1) (Kaminski et al. 2008). Significance of allele frequency =0 K TR o PR e e B ow B e . B v b o s P
differences were evaluated by chi-square test. Meat parameters were measured and calculated following obligatory v | growth ormone rez0 G L SR R Bl T T L
ilent R51 GH A306T 0,32 0,68 0 23 | 13 | 0,59 0,41 (13 | 21 6 0,01
and standardized instructions controlled by the government stations responsible for breeding programs in Poland. o e T g s — e — o | e oo a R R EEEIEE
H FABP 6 heart fatty acid binding protein Xs%?q?lse%cci)r%n T1324del 5’ flanking GHR A155G 0.90 1,00 0 0 |3 ] 000 100 )0]0] 40
H FABP 6 heart fatty acid binding protein Y16180 T737C 51T okl Garsh 046 054 6|21 9|03 ]|067 |S|16] 19
HSD11B1 9 B-hydroksysteroid dehydrogenase AF414124 G446C Q123H H-FABP T1824C(Tdel) 0.24 0.76 2 | 1821|078 | 022 22118] 0 | 001
RESULTS AND DISCUSSION LDHA 2 T AJ557233 G4BT silent H-FABP T737C 0,94 0,06 32 4 0 0,91 0,09 (33| 7 0
. . . . . . g . L DLRRP1 8 low density lipoprotein receptor AF526393 A459G FUTR HSD11B1 G446C 0,00 1,00 0 0 [ 36| 0,00 1,00 | O [ O | 40
Comparing two Duroc population (imported from Denmark, and local Polish) we found a couple of significant differences elted proten VPR TR Brpos ey e e
LEPR 6 leptine receptor AF184173 C609T T69M i ’ ’ : i
in meat yield and quality evaluations. Among 10 compared traits, Danish Duroc have always significantly better WL | 6 | homenesensivelpase | Adooso7e |  Gosser — LOLRRPY | mseG | 025 | 075 | 1 |16 19| 013 | 087 [0 10 28
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values, especially for meat content, ham weight, eye muscle area, and pH45 (data not shown). We were inquired e e B s O T N vy [y oy e Ween e e e e
whether these phenotyping differences within the same breed kept in the same feeding conditions are correlated wom |0 [ ot oo G i PR B e v e s e e v e b oy
MC5R 6 melanocortin 5 receptor AF133793 G303A A109T ’ ’ ’ ’
by allele distributions in 52 SNPs chosen from literature as potentially influencing meat yield and quality (Brym & WEF2A | 1 | myocylenhancorfector2A | AFosse4 | GatoT stent v | cersa | ose | e || a2 e o0 N
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KamInSkl, 2006). Z:£6 5 myog;ne):j:ctofrs, herculin A:327443 :Z:S-Cr 5 :antinz MEF2A G413A 0,90 0,10 29 7 0 0,64 0,36 (16|19 5 |0,01
. . , MYF5 C580T 0,99 0,01 35 1 0 1,00 0,00 (40| O 0
MYH4 12 Myosin heavy chain 2D AJ493461 T26A 3'UTR
MYOD1 2 myogenic factor 3, MYF3 U12574 G566C R76P bl e e 069 | 2 |18 15 | oo I
Using chi square test we found out that 27 SNPs have significantly (p<0,01) different allele distributions. Among them wor | 14 - asaoss7 | G2oaT sUTR MyHe | TeeA | 00 | 100 | 0 | 0|36 000 | 100 |0 |0 | 40
i e " intron 1 MYOD1 G566C 0,81 0,19 22 |13 O 0,40 0,60 | 10| 12| 18 | 0,01
17 showed adverse trend of allele frequency (marked in table 2 in yellow), it means that allele 1 was major in one e o B p— o Tem e EEE =
Duroc population and minor in another Duroc population and this difference was significant at least on p<0,01. roans | 18 | PO || Mosse || pseto | ot e
e S — S B I e e B b |
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In several cases the differences were extreme, for example for TNNT2 (skeletal muscle troponin, allele 1 - 0,07 vs — pe— — Prkacs | Gisssn | 090 | 010 | 0 | 7 | 0 | o7e | oas 22|17 1
0,91) or PPARG (peroxisome proliferator activated receptor gamma, allele 1 — 0,74 vs 0,01). Several SNP turned to T N T T e I e e e e e e
be monomorphic in one population and polymorphic in another, e.g. CYP21, CYP2E1 and DECR1. SULTIAT | & | Phenol sufing phend AT — N o | o | 990 | oes fes oo || 96 | o o] o] o
TGFB1 6 transforming growth factor beta AJ621785 G180A intron 6 SFRST criaet o Bse 1207 TS| OSSOSO M e
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The question is - whether these selected SNPs participate in phenotypic variation of meat traits or are their markers? TNTS | 2 | skoetaimuscetoponin®s | AJSGsE7 | TISC o T o T e o
TYR 9 tyrosinase AB207236 C663T silent ’ ’ ’ ’ ’
The answer could be positive because random sampling of pigs within two Duroc groups minimized the influence TWT3 | Tesc | 007 | 0% | 1 ] f0) oot j ot 2] 7] 0 oo
TYR T663C 0,79 0,21 21 |15 O 0,10 09 (0| 8 | 3 |0,01

of parent alleles on total allele frequencies. Especially, a handful of SNPs (table 2, marked in yellow) might be
considered as potentially useful in practical breeding (mating sows and boars preferring alleles occurred more
frequently in Danish Duroc). It probably could accelerate genetic progress in local Duroc population. Before that
however, testing wider population of Duroc pigs is hecessary to confirm significance of chi-square calculations. Also,
deeper functional analysis would be interesting to find out whether the selected SNPs change the level of mMRNA, the
quantity (or properties) of encoded protein and in effect the value of economically important traits.

SNPs showing adverse trends in allele frequencies are marked in yellow.

Allele 1 refers to nucleotide on the left site of SNP position in column “Nucleotide exchange”, e.g. DECR1 G90C, Allele 1
is G, and allele 2 is C.

ABSTRACT

Although each breed is characterized by a set of established traits and qualities, in breeding strategies led by national
programs or commercial companies animals belong to the same breed may differ significantly because of different origin
and breeding strategy. Comparing Duroc fatteners imported to Poland from Danish breeding companies versus Duroc
pigs keptin Poland (based ofimport from different countries) we observed significant differences in meat yield and quality
parameters. Inthis report we try to check whetherthese phenotyping differences are accompanied by allele distributions
in 52 SNPs chosen from literature as potentially influencing meat yield and quality. Using chi square test we have found
out that 27 SNPs have significantly (p<0,01) different allele distributions. Among them 17 showed adverse trend of
allele frequency.

Thequestionis-whethertheseselected SNPsparticipateinphenotypicvariationofmeattraits? Ifwiderpopulationstudy will
confirmthishypothesis, functionalanalysisisneededtofindoutwhetherthese SNPschangethelevelof mRNA,thequantity
(or properties) of encoded protein and in effect the value of economically important traits.
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