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Analysis of SNPs in partial exons and 3“UTR of CAPNI
in porcine
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Abstract: In this study, Wild boar, Min pig and Yorkshire were used to investigate the effect of CAPNI gene on lean meat
percentage and tenderness. Seven pairs of primers for exons and 3 “untranslated region of CAPNI gene were designed ac-
cording to pig sequences from GenBank. Polymorphisms within exons were detected by PCR-SSCP method. SNPs in 3 “
untranslated region were detected by DNA sequencing, and PCR-RFLP method was then developed to screen the population.
Totally, 11 SNPs, of which 5 from exons including one missense mutation resulting in amino acid substitution of M/V at the
position of 260, 4 from introns and 2 from 3’ untranslated region, were identified. Population genetics analysis showed that
the distribution of genotypes among Yorkshire, Min pig and Wild boar were extremely significant difference (P<0.01),
while there were no significant difference between Min pig and Wild boar (P>0.05), and extremely significant difference

existed between Min pig and Yorkshire (P<0.01). Association of polymorphisms with breed characteristics indicated that
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the mutations detected by P4, P6 primers and that resulting in the change of Hinf recognition site may be related to lean

meat percentage.

Keywords: pig; CAPNI gene; lean meat percentage; tenderness; PCR-SSCP; PCR-RFLP
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x1 519F%
Table 1 Primer sequences
Primer Location Length (bp) Primer sequences(5 % 3 %) Annealing temperature( )
P1 Intron2, Exon3, 193 F: GTGGGAATAGGACTTGAGG 62
Intron3 R: GGAGAAAACACGCAGAAC
P2 Intron3, 169 F: CTGGGTGGAGACTGGTGG 60
Exon4 R: CTGGAAATGGAAGATGCC
P3 Exon6 169 F: GGTGAATGGCAGCTACGA 60
R: GTCAATGGAGCAGCCCAG
P4 Intron6, Exon7, 220 F: GACACAGATGACAGAGCGTG 56
Intron7 R: CAGGGAGGTCAAGGGATG
P5 Exon8, 231 F: CTCTGGGGAACAGGTGAACT 63
Intron8 R: AACCCAGTCCCACGCAGA
P6 Exonll 170 F: CCACCTTCTGGGTGAACC 59

R: GGCAAAGCCGATGGTCTC

2
, SSCP
2.1 PCR-SSCP
. SSCP Pl P2 P3
2.1.1 EkpRER
6 P4 P5 P6 SSCP
PCR , SSCP 1

Primer P4 Primer P5 Primer P6

1 FREAMK CAPNT EFHE) SSCP L5 R
Fig. 1 PCR-SSCP patterns for CAPNI gene of different individuals
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Table 2 Comparison of sequencing results

Primer Genotypes and partial neucleotide sequences Mutation site
P4 AA GenBank (Genotypes A4 is the same as GenBank) Exon7: 19 bp
A4: TTCTGGACATGG......GTA[dcccccc......CTGIJAGGTGG. .. ... CTGIGGGTG Intron7: 4 bp

BB: TTCTGGACIATGG......GTAcccecc...... CTGGGGTG Eggg; 33 Ep
CC: TTCTGGAC|GTGG......GTAHccccce CTGGIGGGTG P AP
p5 BB GenBank (Genotypes BB is the same as GenBank) Intron8: 37 bp
AA: GCCCGGGAGGCTTGAG|GIGGCTGTTCCGTGCTGC
BB: GCCCGGGAGGCTTGAGAIGGCTGTTCCGTGCTGC
P6 BB GenBank (Genotypes BB is the same as GenBank) Exonll: 83 bp
A4: TACGGGGGCCGTGAGTCGGGCT....... ATTIGGAICGIOGACATGGAGA g’“’nﬂf }3(3’ EP
BB: TACGGGGGCCGTGAGTClAIGGCT..... ATTTIGGICICGIA|[GACATGGAGA xon - P

Exonll: 146 bp

Note: The mutant sites were boxed.
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2.2 PCR-RFLP , , 636 bp ,AB 636
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, 3 , AA AB BB 2.3 3
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Fig. 2 Agarose gel patterns of PCR products digested with Hinf I (left)/AIwN [ (right)

*®3 3 @M CAPNI EEZ SUSNEITSHE
Table 3 Statistic value of CAPNI gene among Wild boar, Min pig and Yorkshire at polymorphic sites

Primer Breed AA AB BB BC cC y 3 c e
P . 214 2
Wild boar ?7?)0 ?3) ?4)86 - - 0.607 0.393 - 0.364
Min pig ?22?7 ?528 ?4; H - - 0.771 0.228 - 0.292
Yorkshire (160) 0 0 - - 1 0 _ 0
" Wild boar ?é;43 ?4386 ?571 - - 0.286 0.714 - 0.324
Min pig ?4;14 ?é;l ?1?;;4 - - 0.300 0.700 _ 0.332
Yorkshire ?33?7 ?2330 ?5?83 - - 0.742 0.258 — 0310
" Wild boar ?é§57 ?5?57 ?3%14 0 ?i())71 0.536 0.392 0.071 0.462
Min pig ?igg ?1'?;4 ?9?57 0 0 0585 0414 0 0.369
Yorkshire ?2‘())33 ?5?83 ?1%? ?1?3())0 ?2?5 0.074 0.442 0.480 0.476
i Wild boar ?‘i§86 ?7?00 3514 - - 0.536 0.464 — 0.394
Min pig ?li())o ?é;l ?{;?29 - - 0.586 0.414 _ 0.368
Yorkshire ?‘.1())36 ?23%5 ?5?38 - - 0.198 0.802 — 0.268
o Wild boar ?i())71 ?557 ?{571 - - 0.250 0.750 - 0.306
Min pig ?3.())86 ?13;;3 ?2?);1 - - 0.258 0.742 - 0.310
Yorkshire ?3‘())36 ?567§7 ?2%;7 - 0.380 0.620 - 0.360

Note: The numbers detected were shown in bracket.
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