Archiv Tierzucht 53 (2010) 1, 119-121, ISSN 0003-9438
© Leibniz Institute for Farm Animal Biology, Dummerstorf, Germany

Association of polymorphisms of the DCN gene
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Background

Mammalian decorin (DCN) consists of a protein core and a single dermatan or chondroitin
sulfate glycosaminoglycan chain (CHOPRA et al. 1985), contributing multifunctionally to
processes like matrix assembly, modulation of the activity of growth factors and cell
migration and proliferation. Recently, LINDA et al. (2008) have reported that eight SNPs
were identified in human. However, the related information in bovine is scarce. Hence, in
the present experiment the exons and intron/exon boundaries of DCN were scanned for
SNPs in the predominant cattle breeds of China.

Procedure

Based on bovine DCN (GenBank acc. no. NC_007303), ten pairs of primers were designed
to amplify the exons and intron/exon boundaries.

D1: F 5'-GGA GTA GAA GCA GGA GGT-3" D2 F 5'-CAC ATA CATTAG GCA AGG C-3'

R5-CCAAAT ACTTCGTTTCTGT-3' R 5’-TCA CCCAGATCA GAA CACT-3'
Ds: F5'-TTT AAT GACTGC GTGTTG CT-3"  Dg4: F 5’-GAT GTT GCTTCT GTT CACTA-3’
R 5-GCTTTA CTC CAT CACTCCCT-3’ R 5’-GATTCA ATA CCCATTTCT CC-3'

Ds: F5-GCAGTTTCCTCAGGTTGT CC-3"  De: F 5'-ATGTAT TAT TGT AAA AGG GAT G-3'
R 5-ACCCGT GGCTGATTCAAGTC-3' R 5'-CAG CAG AAGTTT GTG GTT-3’
D7: F 5'-AAT CACATT AGG CAGAGGT-3"  Dg: F5-GTT CACCTG TAC GGT CTCC-3’

R 5-CACAGT AGGTAGTGGCTTT-3' R5-AACTGCATATTT GGCTTT A-3’
Do: F 5'-TTT CCCACATGA CTT ATT-3' Dio:F 5'-TAACCATGT GCC ATT ATT-3’
R 5'-TTA CAT AGC CTG GATTGA-3’ R 5'-ATA AGT CAT GTG GGA AAA-3’

A 15 pL reaction mixture contained 50 ng genomic DNA, 0.2 uM of each primer, 1.5 mM
MgCl;, 0.2 mM dNTPs, and 0.60 U Tag DNA polymerase (MBI). The cycling protocol was
5 min at 94°C, 32 cycles of denaturing at 94°C for 45 s, annealing at X°C for 1 min, extension
at 72°C for 45 s, with a final extension at 72°C for 10 min (X was 65, 51, 64, 65, 68, 61, 60, 56,
61 and 65 for Dy, Dy, D3, D4, Ds, Ds, D7, Dg, Ds and Dso primers, respectively). The SSCP were
analyzed according to previous description (PAN et al. 2007). The PCR products from
individuals which represented different PCR-SSCP patterns were purified and sequenced.
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Results

SSCP polymorphisms were detected in D,, D3, Ds and Dy fragments of the bovine DCN gene
in 408 individuals (without genetic relationships) belonging to three Chinese genetic
types: 68 Qinchuan cattle, 240 Nanyang cattle and 100 Jiaxian cattle. In the D, fragment,
five SSCP genotypes were identified and designated as genotype AzA;, A;B,, B;B,, A,C; and
B,C,, respectively. The sequencing analysis of the five genotypes revealed two SNPs:
g.[4204A>G, 4264A>G] in exon2 and they formed three consistent haplotypes: A>(AG),
B2(GA) and C;(AA), respectively. Genotype A,Az and haplotype A, were more prevalent and
only Nangyang cattle significantly deviated from the Hardy-Weinberg equilibrium
(P<0.01). In the D; fragment, three SSCP genotypes were identified and named as
genotype AsAs, AsBs; and BsBs, respectively. Only Qingchuan cattle were in Hardy-
Weinberg equilibrium (P>0.05). The sequence analysis revealed three SNPs g.[16476A>G,
16501C>A, 16503C>T]. Through sequence comparison, haplotypes As(GAT) and B3(ACC)
were detected, respectively. In the Ds locus, two unique SSCP banding patterns were
observed and denominated as AsAsand AsBs genotypes. As genotypes were predominant
and only Nangyang cattle deviated from Hardy-Weinberg equilibrium (P<0.01). The
sequence analysis of the two genotypes revealed three SNPs g.[24200C>A, 24259T>G,
24285G>A]. They formed two consistent haplotypes As(CTG) and Bs(AGA). Three SSCP
genotypes were identified in the Do fragment, which were denoted as genotype AsAs, AsBs
and BoBo, respectively. As genotypes were more prevalent and genotype Cy was only
detected in the Jiaxian cattle. Consistent with the D, and Ds fragments, only Nangyang
cattle deviated from Hardy-Weinberg equilibrium (P<0.05). By sequence analysis of the
three genotypes a SNP g.38655G>A was identified (alleles As and Bs, respectively). The
discovered sequences of alleles were deposited in GenBank (acc no.
GQ249670 ~ GQ249678). The relationships between polymorphic loci and growth traits in
Nanyang cattle at 12 months old were analyzed by ANOVA using the following model:

Y, = U +breed, +age; + marker, +e, 1)

where Yji is the observation of the trait, u is the least square mean, breed; is the effect of
breed, age; is the effect of age, markery is the effect of marker genotype and ej is the
residual effect. Significant differences between polymorphic loci and birth weight were
identified and genotype A,, As, As and Ao were obviously associated with higher values
than the others (P<0.01) (Table 1). Hence, we firstly suggested that DCN gene could be
regarded as molecular marker for superior birth weight.
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Table 1
Least square mean (means + standard error of means) of growth traits for the genotypes of polymorphic loci

LSM (Mittel + Standardfehler) der Wachstumsmerkmale in Abhéngigkeit von DCN
G(N) BiW, kg BoW, kg BH, cm BL, cm ChC, cm HW, cm ADG, kg
1

A:A;(156)  29.2+0.2% 2226+ 1.8 114.1+0.3 116.8+0.6 140.8+0.6 20.6+0.1 0.54+4.8
72) 29.1 £0.4* 226.4+3.0 1143+0.5 1182+1.0 143.0+1.0 209+0.2 0.55+8.0
) 25.6+0.7° 2280+7.1 1154+0.7 120.6+3.0 1420+3.1 203+1.2 0.56+21.2
AG (2) 248+1.3%2420+18 115.0+1.0 126.0+8.5 148.0+2.0 21.0+£1.0 0.60+53.5
(5) 252+0.6°223.4+74 111616 118.6+2.2 146.4+49 208+0.6 0.56=*20.2
P 0.001 0.603 0.567 0.230 0.123 0.712 0.386

AsA;(118)  29.1+0.3222.8+2.1 113.9+04 116.6+0.7 140.7+0.7 20.6+0.1 0.54+5.6

D, AsBs (102) 29.5+0.3*224.1+23 1144+04 117.8+0.7 1425+0.7 208+0.2 0.54+6.2
B3Bs (20) 25.6 £0.4° 230.8+5.1 1142+0.7 1205+ 1.8 143.2+2.0 20.7+0.4 0.57 £145
P <0.001 0.352 0.526 0.075 0.150 0.706 0.098

AsAs (170)  29.2+0.24 2223 +1.7 113.9+0.3 116.5+£0.5 140.6+0.6 20.6+0.1 0.54+4.5
Ds  ABs (70) 284 +0.4° 2283 +3.0 1146+0.5 119.7+1.0 1443+1.0 21.0+£0.2 0.56+8.1
P 0.007 0.158 0.790 0.203 0.412 0.104 0.237

AsAs (185)  29.4+0.2%222.7+1.6 1140+0.3 116.6+0.5 140.8+0.6 20.7+0.1 0.54+4.4
Do AsB, (55) 27.7 £0.4° 228.6+3.3 1147+0.5 120.1+1.1 1444+1.0 209+0.2 0.56+8.9
P <0.001 0.557 0.899 0.372 0.732 0.268 0.648

G (N) genotype (observed number), BiW birth weight, BoW body weight, BH body height, BL body
length, ChC chest circumference, HW hucklebone width, ADG average day gain. Treatments with different
capital letters are significantly different at P<0.01.

D;
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