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Abstract: PCR-SSCP and DNA sequencing methods were conducted to detect single nucleotide polymorphism of al-
pha-lactalbumin (LALBA) gene in 452 Inner Mongolian white cashmere goats (IMWC). Correlations between SNP of goat
LALBA gene and economic traits, e.g., cashmere yield, cashmere thickness, length and weight, were analyzed. The SSCP in
P2 primer locus, which was caused by the point mutation M63868:2.1897T>C in the exon 3 of LALBA gene was detected.
At this locus, the genotype 77 and allele T were predominant in the IMWC population, which agreed with Hardy-Weinberg
equilibrium. Moreover, there was a significant correlation between polymorphism of goat M63868:2.1897 locus and cash-
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mere yield of IMWC (P=0.017). The individuals with genotype TC had more cashmere yield than those with geontype 77.
Hence, genotype 7C of LALBA gene can be used as a molecular marker for breeding superior cashmere yield in goat
marker-assisted selection.

Keywords: goat; alpha-lactalbumin (LALBA) gene; single nucleotide polymorphism (SNP); economic traits; correlations
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Table 1 Primer sequences and their information of LALBA gene in Inner Mongolian white cashmere goat

Names Sequences (5T 37T Tw(°C) Sizes(bp) Notes

F: CCCTGAGGCTTTTTCCAC 1

Pl 60.0 268 . . .
R: TGGAGGGAAAGAGTGAAGA Exon 1 and its flanking region

- F: TCATCTAAAAGGCAACAGGTA . 268 3
R: ATAGTGCTGGGGCGAAA ' Exon 3 and its flanking region
F: TGAACACCTGCTGTCTTTGC >

P3 56.0 165 4 3UTR

R: CATCCCTAGAGATTAGTCCTTAC Exon 4 and 3’UTR
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Fig.1 The PCR products of 3 loci of LALBA gene in Inner

2 Mongolia white cashmere goat
a: PCR products of P1 primer (Lanes 1 to 6: 268 bp PCR fragments;
2.1 PCR PCR-SSCP M=DL2000); b: PCR products of P2 primer (M=Marker I; Lanes 1 —4:
268 bp PCR fragments); c: PCR products of P3 primer (Lanes 1 —4: 163
P1 P2 P3 PCR 268 bp PCR fragments; M: Marker I).
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Fig.2 PCR-SSCP electrophoresis of PCR products at P1, P2 and P3 loci of goat LALBA gene in Inner Mongolia white cash-

mere goat

a: PCR-SSCP electrophoresis of P1 primer (Lane 1-3: Wild type); b: PCR-SSCP electrophoresis of P2 primer (Lane 1: Mutation type; Lane 2,3 : Wild

type) ; ¢: PCR-SSCP electrophoresis of P3 primer (Lane 1-3: Wild tye).

LALBA M63868 1769 TCATCTAAAAGGCAACAGGTATAAGCCTCTAG 1800

LALBA 1897T 1 32

LALBA 1897C 1 32

LALBA M63868 TTCAGAGAAAACCAGAGAAGAGGGAAATTCATTACCCTTCTGGGTAATACTTAGCTCTCT 1860
LALBA 1897T 92
LALBA 1897C 92
LALBA M63868 CATTTTTTTCCCACCTGTAACTCCTGCCAGAGTTCCEIGGATGATGATCTTACTGATGACA 1920
LALBA 1897T T 152
LALBA 1897C C 152
LALBA M63868 TTGTGTGTGCCAAGAAGATTCTGGATAAAGTAGGAATTAACTACTGGTGAGTCACCTCTC 1980
LALBA 1897T 212
LALBA 1897C 212
LALBA M63868 TATTTTTCACTTAATCTTTCCCCTCTTTCTTCTCAGTCCTTTCGCCCCAGCACTAT 2040
LALBA 1897T 268
LALBA 1897C 268

E3 P25 X (LALBARRE EISNEF X)FFI L3 547
Fig. 3 Sequencing blastn analysis of exon 3 (P2 primer) in goat LALBA gene
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www.ebi.ac.uk/clustalw 3
1 : M63868:2.1897T>C, LALBA ( 3), LALBA M63868:g.
100 p.L100P(  3) 1897 (P=0.017)
2.3 M63868:2.1897 SNP , 1897 e
2 , LALBA T 142.68 g, 26.21 .
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Table 2 Genotype distribution and allelic frequencies at LALBA gene No. 1897 locus in Inner Mongolia white cashmere goat

1897 1897
Genotypes at 1897 locus Allelic frequencies at 1897 locus
Breed
TT TC Total 1897T 1897C x¥ (HWE)*
IMWC 437 15 452 0.983 0.017 0.132
HWE: Hardy-Weinberg
Note HWE: Hardy-Weinberg equilibrium.
R3 LALBA ER 1897 fim 5@t R Z B A E D1
Table 3 ANOVA analysis between No. 1897 locus of LALBA gene and cashmere traits
Traits S.V. Typelll SS df MS F  Fvalue P Pvalue
Total S.V. 194980.51 6 32496.75 3.353%* 0.004**
Age 36795.69 3 12265.23 1.266 0.290
Cashmere
yield Genotype 57200.10 1 57200.10 5.902* 0.017*
x AxG 31045.85 2 15522.93 1. 602 0.206
Total S.V. 6.809 6 1.135 1.295 0.265
Age 4.105 3 1.368 1.562 0.203
Cashmere
thickness Genotype 2.329 1 2.329 2.658 0.106
x AxG 2.801 2 1.401 1.599 0.207
Total S.V. 76.578 6 12.763 0.961 0.455
Age 41.946 3 13.982 1.053 0.372
Cashmere
length Genotype 8.963 1 8.963 0.675 0.413
x AxG 1.354 2 0.677 0.051 0.950
Total S.V. 869.336 6 144.889 8.896** 0.000**
Age 169.750 3 56.583 3.474* 0.018*
Weight Genotype 42.183 1 42.183 2.590 0.110
x AxG 5.623 2 2.811 0.173 0.842
*: P<0.15; **:P<0.01.
F4 LALBA EF 1897 i = A [E) BU R 7= 4 14 4K IR RL 53 4
Table 4 Effect analysis of different genotypes of LALBA gene on cashmere yield
Trait 1897TT (mean+SE) (n 437) 1897TC (mean+SE) (n 15) P Pvalue
Cashmere yield 544.32°+4 .82 687.00°+31.59 *P<0.05
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