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Effect of HIF-1a gene exon 10 on plateau hypoxia
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Abstract: [Objective] The characteristics of HIF-1q gene exon 10 and its effects on blood gas bio-
chemical indexes in Tibetan sheep were studied to provide basis for understanding hypoxic adaptation
mechanism of Tibetan sheep. [Method) The variation of HIF-1a gene exon 10 in 333 Tibetan sheep was
analyzed by PCR-SSCP. The blood gas biochemical indexes of 134 adult ewes at same age were measured by
blood gas analyzer. The correlation between gene variation and blood gas biochemical indexes of Tibetan
sheep was also analyzed. [Result] There were 6 SNPs in the HIF-1a gene exon 10 with four synonymous
mutations located in coding region (c. 1302C>T,c. 1392G>A,c. 1506 T>C and c. 1515T>G) and two lo-
cated in non-coding region (c. 1545+26A>G and c. 1545+ 52G>A). These SNPs formed 3 alleles (A,B
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and C) with 5 genotypes (AA,BB,AB,AC and BC) ,and AB was preponderant genotype. Genetic diversity
analysis showed that HIF-1q gene exon 10 was moderately polymorphic with the PIC of 0. 48 and was in an
imbalance of Hardy-Weinberg. Correlation analysis showed that HIF-1a gene exon 10 mutation was associ-
ated with pH,base residual (BE),oxygen saturation (S(Q0,)),total hemoglobin (Hb) and partial satura-
tion oxygen (ps,). Sheep with genotype AB had the highest proportion in the Tibetan sheep population and
high S(O,). Compared with the AB genotype sheep,BE and S(O,) of the AA genotype Tibetan sheep were
lower (P<C0.05) with possibly weak plateau hypoxia adaptability. [Conclusion) The variation of HIF-1q
gene exon 10 was correlated with pH, BE,S(O,), Hb and ps, of Tibetan sheep. It was inferred that AB
genotype Tibetan sheep had better plateau hypoxia adaptability, while AA genotype Tibetan sheep had
weaker plateau hypoxia adaptability.
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Fig. 1 PCR-SSCP identification of variation of HIF-1a gene exon 10 in Tibetan sheep
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Table 1 Effect of HIF-1a exon 10 genotype on various blood gas indexes in Tibetan sheep

(f;;lfl[;ﬁie p(CO2) /kPa p(0O3) /kPa S0/ % pso/kPa

BC(12) 5.37+0.28 4,41+0. 24 60. 834 3. 80 ab 3.55+0.01 ab
BB(19) 5.1840.17 4,4140.17 61.3742.97 ab 3.54%+0.01 ab
AC(16) 5.337£0.20 4.5340. 21 63.9442.34 ab 3.57£0.02 a

AB(66) 5.33£0.09 4.82+0.12 66.414+1.20 a 3.547+0.01 ab
AAC2D) 5.2740.22 4.3940. 26 59.194+2.37 b 3.53£0.01 b

TE « 7 51 B0 S5 n A [ /NG 5 6 3 71 A (] 2 PR 20 A = 2 Il 22 57k |2 3% (P<<0. 05) . T .

Note:Different lowercase letters indicate significant difference among different genotypes of Tibetan sheep (P<C0. 05). The same below.
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Table 2 Effect of HIF-1a exon 10 genotype on various biochemistry indexes in Tibetan sheep

’ -
(fﬁtygie pH <mm:1F:/1r1> (mmglh-l/lfl) Het/% (g]-ﬂlo‘/*w
BC(12) 7.38-£0.02 ab —1.75-+0. 86 ab 57.5043. 26 33.9240. 53 11.53-0. 18 ab
BB(19) 7.38-0.01 ab —2.15+0.75 ab 57.7342.00 33.6820. 60 11.4640. 21 ab
AC(16) 7.4040.01 a —0.31+0.84 a 58.2542.02 33.50+0. 83 11.3940.29 b
AB(66) 7.38-0.01 ab —1.42+0. 30 ab 57.8841.31 34.1240. 39 11.60-£0. 13 ab
AAC2D) 7.36-£0.02 b —3.2340.67 b 61.0442. 21 35.4340. 59 12.06-0.91 a
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