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Tissue Specific Expression of HIF -laGene in Qinghai Domestic Yak

WANG De-peng et al (Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining, Qinghai 810001)

Abstract  [Objective] The experiment was conducted to study the tissue specific expression of HIF-1a gene in Qinghai domestic yak. [Method]
Tissue specific expression of HIF-1a gene in Qinghai domestic yak was detected using the methods of Semi -quantitative RT-PCR and Real Time
RT-PCR. RNA was extracted from different tissues. After treated with DNase |, the total RNA was reverse transcribed with random primer to
synthesize cDNA. Then the HIF-1a gene and - actin gene were amplified with specific primers by RT-PCR and Real Time RT-PCR. [Result]
Result showed that HIF-1a gene was expressed in tissues including heart, liver, spleen, lung, kidney, brain, muscle and testis. Among them,HIF-
1a gene showed the highest expression amount in testis and spleen and lowest in muscle. [Conclusion] This study was of significant importance for
the study on the molecular mechanism of HIF-1a in plateau native animals during the process of hypoxia adaptation.

Key words  Qinghai domestic yak; HIF-1a; Semi-quantitative RT-PCR; Real Time RT-PCR; Tissue distribution

) DH5q,
200 , ; pGEM-T,  Promega ; One-
, , 1400 Step RT-PCR DNase [ RNase free)
, 90 % Taq DNA , TaKaRa ; Trizol RNA
, SuperScript First -Strand cDNA Synthesis System for RT -
, , PCR, Invitrogen ; SYBR Green PCR Master Mix,
, Applied Biosystems , Vegen
HIF-1a , ; ; HIF-1a
HIF-1la , [ -actin
HIF-1la
1.2
121 Semi -Quantitive RT-PCR
1.1 , Primer Priemer 5 ; Real Time
( 101°23'E, 37°40'N, 3200 m) 3, RT -PCR Applied Biosystems
, Primer Express 2 1
, -70 1.2.2 RNA
1 Semi-Quantitive RT-PCR  Real Time RT-PCR
bp
HIF-1a Hla 1.5KS forward GGA CAA GTC ACC/A ACA GGA CAG 1495
Hla 1.5K AS reverse CAI/GT AAC TGG TCA GCITT GTG G
Hla real S forward GATAAACTTAAGAAGGAGCCTGATGCT 91
Hla real AS reverse TGTCATTGCTGCCAAAATCTAAAG
B-actin bactin 1.1K'S forward ATG GAT GAT GAT ATT/C GCT/C GCG CTC G 1128
bactin 1.1K AS reverse CTA GAA GCA TTT GCG GTG GAC GAT G
bactin real S forward TCACGAAACTACCTTCAATTCCATC 124
bactin real AS reverse TTTCTGCATCCTGTTTGCGAT
( )  RNA 260 280 nm ; 20
Trizol reagent RNase  DNase | ug RNA, RNase  DNase | ,
RNA, RNA DNA 1pg RNA 1%
(1 20005CB422005) 1.2.3 cDNA RNA  5ug
( 1980-), , , . .
* , E-mail: xgzhao@nwipb.ac.cn pl 10 mmol/L dNTP mix, 1 pl Oligo ( dT) 1548, 1 pl 2 pmol/L

2007-05-31 GSP, DEPC-treated water 10 pl , 65



9174 2007
min, 1 min 2 pl 10xRT buffer, 4 pl cDNA
25 mmol/L MgCl,, 2 p1 0.1 mol/L DTT, 1 pl RNase Inhibitor, ( 1)
42 2 min; 1pl  Super Script RT, 42
50 min; 70 15 min ; 1yl RNase H, 37
20 min, RNA
1.2.4 Semi-Quantitive RT-PCR HIF-1a mRNA 28S rRNA —»
2 , RNA lyg, 18S rRNA —
5 ul RNase free water HIF-1a
50 30min;94 2 min;94 1 min,50 1 min, 72 5SrRNA —
1.5 min, 25 ;72 10 min;4  hold B-actin
‘50 30min:94 2min:94 1min,57 1 min, Ve oF -l;imm;: MRF;3 MRE 4 RS K6 k7 ML ;8 K
72 1 min, 25 ;72 10 min;4  hold PCR B1 BARMERE S RES RHER 1 pg
5ul DNase I 2t I2/5H) 4 RNA 4R
2.2 Semi-Quantitive RT-PCR One-Step RT-
2 Semi-Quantitive RT-PCR PCR , HIF-1a
pl 1.5 kb, B -actin 1.1 kb;
10xOne Step RNA PCR Buffer 5 i ~
MgClg 25 mmol/L) 10 B-actin HIF-la
dNTP Mixtur¢ 10 mmol/L) 5 )
RNase Inhibitot 40 U/ul) 1 R
AMV RTase XI( 5 U/ul) 1 HIF-La ' '
AMV-Optimized Taq 5 U/pl) 1 ( 2
Forward Prime¢ 20 pumol/L) 1 M 1 2 3 4 5 6 7 8
geNverse Prime¢ 20 pmol/L) 1 1.6 kb — « HIF-la
A 1 pgtotal RNA) 5 LOKI
RNase free water 20 R
1.2.5 Real Time RT-PCR ( Ct ) HIF1a 1.6 kb
MRNA ( HIF-1a 1.0 kb B-actin
p-actin) A * % Miti;s AHE 6 ;7 AR
e RO 2 HAF;3 IRz 4 RS AHE 6 A7 AL
Ct Ct r Ct )- A58 AL
(ct - Ct ). 20 @ @2 Semi-Quantitive RT-PCR &M B RIES HIF 1«
, ERREER
HIF-1a 2.3 Real Time RT-PCR Ct )
: 5 ) , HIF-la  B-actin
cDNA 5 ( 10* »2x10° - 4x10° - 8x10* - HIE-1a 5
1.6x10% , HIF-la  B-actin , cDNA5
ct cDNA log Ct log Ct , 0,
0, HIF-1a B-actin ,
, Ct Ct , HIF-1a
3 , 3 PCR , Ct ,
50 2min;95 10min; 95 155,60 1 min, 40 4 Ct Ct
Real Time RT-PCR  Applied Biosystems Ct, HIF-1a
SDS 7000 HIF-1a 2 ct 4 3
3 Real Time RT-PCR s HIF-1a '
i 20 43
ddH,0 15 58 7.0 , Semi-Quantitive
Forward Prime¢ 1.67 pmol/L) 3.0
Reverse Primef 1.67 pmol/L) 3.0 RT-PCR
Template _ 5.0 4 HIFLa Real-Time RT-PCR
SYBR Green PCR Master Mix 12,5
Ct Cct Ct - Ct ) 2 ¢
2.292+0.151 0 1.000
3.3230.106 1.031+0.102 0.490+0.034
2.1 RNA 4.401+0.138 2.086+0.192 0.236+0.031
ODg, /ODg 1.9~2.0, RNA 4.844+0.294 2.535+0.175 0.173+0.021
0 5.090+0.054 2.799+0.141 0.144+0.014
1%
) , , 28STRNA 3

18 SrRNA 1-2 RNA



(

35 29 HIF-1a 9175
1.2 HIF-1la 20
]_(J HIF-1 NOS 27
" NOS B Zhao
4 08 HIF-la mRNA ,
m 0.6 HIF-1a HIF-1a mRNA
w4
3 047 ) )
S ; :
= 02
| HIF-1a mRNA ,
N NN ND
1 2 3 4 5 HIF-1a )
Tl L2 3 4 s AT, ,
B 3 Real-Time RT-PCR %l HIF-1a ZEERE S Zhao
NEE:: kY 4
e PRREER 7d HIF-1a mRNA )
) Shams
) “ ” HIF-Lla mRNA , (3%0) 4h
) MRNA , HIF-1a mRNA
) 20 , 10% 6% 3%O0,
3 000 5000 m HIF-1a mRNA
( 2 500~6 000 m) Imad HIF-1a
<0 ) (15 ) :
110~135 d) ( 586~816 kl/cm) 4000 2
( 14.8 kPa ) , HIF-1a
) , : HIF-1a
) ) ) , HIF-1a
) ; HIF-1la
HIF-1a ,
( )
, , [1] WENGER R H,ROLFS A, MARTI H H, et al.Nucleotide sequence,
chromosomal assignment and mRNA expression of mouse hypoxia -
! ! inducible factor-1 alpha[J].Biochem Biophys Res Commun, 1996, 223
) (1) :54-59.
( EPO) [2] YU A Y,FRID M G, SHIMODA L A, et al.Temporal, spatial, and
' ' oxygen -regulated expression of hypoxia -inducible factor -1 in the
: lung[J].Am J Physiol, 1998, 27% 4) : 1818- 1826.
( VEGP [B] PALMER L A SEMENZA G L,STOLER M H,et al.Hypoxia
( HIF induces type NOS gene expression in pulmonary artery
' ) endothelial cells via HIF-1 [JJ.Am J Physiol, 1998, 274 ( 18) : 212-
i) L219.
- [4] ZHAO T B,NING H X,ZHU S S,et al.Cloning of hypoxia -
HIF-1a ,
inducible factor la ( HIF -1o) cDNA from a high hypoxia tolerant
Wenger HIF-1a mammal plateau pika ( Ochotona curzonize) [J].Biochem Biphys Res
mMRNA , H:Yu Commun, 2004, 316: 565- 572.
(0%0) 8h HIF -1a [5] SHAMS 1, AVIVI A, NEVO E.Hypoxic stress tolerance of the blind
' subterranean mole rat: Expression of erythropoietin and hypoxia
mRNA ' 6h 1 inducible factor 1a [J].Proc Natl Acad Sci USA, 2004, 101: 9698-
: 8h HIF- 9703.
la mRNA @ palmer

GB/T 7714- 2005




