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Abstract

Objective: To study the effects of hypobaric hypoxia on the changes of gene expression profile and TAC1 and
MTIA in rats' cerebral cortex.

Method : Twenty-four rats were randomly divided into control group, 3000m hypoxia group and 7000m hypoxia
group(8 rats in each group). The acute plateau hypoxia model was established in hypobaric hypoxia cabin, the
differential expression genes were detected by chip technology in cerebral cortex of rats with 24h hypoxia, and
the expression levels of TAC1 and MT1A were measured quantitatively by qRT-PCR.

Result:In the 3000m hypoxia group,215 differential expression genes were found, 29 of which were up-regulat-
ed and 186 down-regulated. The up-regulated genes were mainly TACI,Rgs9,Serpinb6a, Adora2a and Penkl.
The down-regulated genes were mainly Siahla,Acvrl,Btbdl,Cir and Abil,and the most obvious expression gene
was TACI. In the 7000m hypoxia group, 205 differentially expression genes were found, 21 of which were ex-
pressed and 184 down-regulated. Up-regulated genes were mainly MT1A,Cml3,Wfdcl,Tfpi and Vwf. Down-reg
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ulated genes were mainly Zfp238, Atadl, Leprotll, Tpm4 and Fxrl, and the most obvious expressed gene was

MTIA. In the two sets of differential expression genes, 119 genes were co-expressed, 6 genes were up-regulat-

ed and 113 were down-regulated. The up-regulated genes were mainly TACI, Ephxl, Cml3, OIr606 and
Dusp7. The down-regulated genes were mainly Acvrl, Btbdl, Leprotll, Uncl119 and Canx. TACl1 and MTIA in

hypobaric hypoxia cerebral cortex were up-regulated, which were confirmed by qRT-PCR experiments.

Conclusion: The difference of cerebral cortical gene expression profiling were according to the changes of hypo-

baric hypoxia, meanwhile. TAC1 seemed to be more sensitive to hypoxia, of which the expression were up-reg-

ulated in either the mild plateau hypoxia model or the severe one. The responses of MTIA to hypoxia were

relatively blunted, and in the mild hypoxia model, the expression levels of gene MT1A were stable or even re-

duced, but in the severe hypoxia model, it were significantly up-regulated.
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P HEAL LD A4 X ratio(G/Z)
+iA
TAC1 tachykinin 1 (Tacl), mRNA. 5.120492
Rgs9 regulator of G-protein signaling 9 (Rgs9), mRNA. 3.414064
Serpinb6a serine (or cysteine) peptidase inhibitor, clade B, member 6a (Serpinb6a), mRNA. 3.063928
Adora2a adenosine A2a receptor (Adora2a), mRNA. 2.859086
Penk1 proenkephalin 1 (Penkl), mRNA. 2.729999
Ephx1 epoxide hydrolase 1, microsomal (Ephxl), transcript variant 1, mRNA. 2.702339
Rxrg retinoid X receptor gamma (Rxrg), mRNA. 2.634897
Gng7 guanine nucleotide binding protein (G protein), gamma 7 (Gng7), mRNA. 2.60403
Gpr88 G—protein coupled receptor 88 (Gpr88), mRNA. 2.565351
Acend amiloride—sensitive cation channel 4, pituitary (Acen4), mRNA. 2.528048
Rps9 ribosomal protein S9 (Rps9), mRNA. 2.436904
Sendb sodium channel, type IV, beta (Sendb), mRNA. 2.424059
Capn6 calpain 6 (Capn6), mRNA. 2.40135
Cklf chemokine-like factor (Cklf), mRNA. 2.378757
0lr1460 olfactory receptor 1460 (Olr1460), mRNA. 2.339164
Cml3 camello-like 3 (Cml3), mRNA. 2.303987
Olr784 olfactory receptor 784 (01r784), mRNA. 2.298848
Olr606 olfactory receptor 606 (0lr606), mRNA. 2.291437
Acads a(‘,‘yl—Cnenz‘yme A (‘{ehydrogenase, C-2 to C-3 short chain (Acads), nuclear gene encoding 2284316
mitochondrial protein, mRNA.
Dusp7 dual specificity phosphatase 7 (Dusp7), mRNA. 2.228697
Olr555 olfactory receptor 555 (OIr555), mRNA. 2.224829
Abhd1 abhydrolase domain containing 1 (Abhdl), mRNA. 2222107
Olr757 olfactory receptor 757 (Olr757), mRNA. 2.163918
Mme membrane metallo endopeptidase (Mme), mRNA. 2.130548
Sennlh sodium channel, nonvoltage—gated 1 beta (Sennlb), mRNA. 2.129986
Theld10a TBC1 domain family, member 10a (Thcl1d10a), mRNA. 2.091622
01898 olfactory receptor 898 (OIr898), mRNA. 2.078992
Ppplrlh protein phosphatase 1, regulatory (inhibitor) subunit 1B (Ppplrlb), mRNA. 2.074502
Krt4 keratin 4 (Krt4), mRNA. 2.03998
T
Cttn cortactin isoform B (Ctin), mRNA. 0.09585392
Hs3stl Heparin sulfate (glucosamine) 3—O-sulfotransferase 1 (Hs3stl), mRNA. 0.09412675
Tmeff1 transmembrane protein with EGF-like and two follistatin—like domains 1 (Tmeffl), mRNA. 0.08339847
Fzd1 frizzled homolog 1 (Drosophila) (Fzd1), mRNA. 0.07779302
Zmym3 zince finger, MYM-type 3 (Zmym3), mRNA. 0.0712728
Pex7 peroxisomal biogenesis factor 7 (Pex7), mRNA. 0.07096106
Grp gastrin releasing peptide (Grp), mRNA. 0.07081508
Canxc alnexin (Canx), mRNA. 0.06539713
Uncl19 UNC-119 homolog (C. elegans) (Unc119), mRNA. 0.05697402
Leprotll leptin receptor overlapping transcript-like 1 (Leprotll), mRNA. 0.03620305
Abil abl-interactor 1 (Abil), mRNA. 0.02229726
Cir CBF1 interacting corepressor (Cir), mRNA. 0.02085734
Btbd1 BTB (POZ) domain containing 1 (Btbdl), mRNA. 0.02064504
Acvrl activin A receptor, type 1 (Acvrl), mRNA. 0.01752698
Siahla seven in absentia 1A (Siahla), mRNA. 0.009230856
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MTIA metallothionein la (Mtla), mRNA. 2.584722
Cml3 camello-like 3 (Cml3), mRNA. 2.433586
Widel WAP four—disulfide core domain 1 (Wfdel), mRNA. 2.372134
Tipi tissue factor pathway inhibitor (lipoprotein—associated coagulation inhibitor) (Tfpi), mRNA. 2.358224
Vwf von Willebrand factor (Vwf), mRNA. 2.326911
TAC1 tachykinin 1 (TAC1), mRNA. 2.312457
Egr2 early growth response 2 (Egr2), mRNA. 2.296247
Podxl podocalyxin-like (Podxl), mRNA. 2.283256
Clqe complement component 1, q subcomponent, C chain (Clqe), mRNA. 2.26332
Dusp7 dual specificity phosphatase 7 (Dusp7), mRNA. 2.244265
Tnfrsf11b tumor necrosis factor receptor superfamily, member 11b (osteoprotegerin) (Tnfrsfl11h), mRNA. 2.237252
0lr606 olfactory receptor 606 (0lr606), mRNA. 2.202652
Ephx1 epoxide hydrolase 1, microsomal (Ephxl), transcript variant 1, mRNA. 2.189385
Big2 B-cell translocation gene 2, anti—proliferative (Btg2), mRNA. 2.165379
Chs cystathionine beta synthase (Chs), mRNA. 2.154165
Tac4 tachykinin 4 (TAC4), mRNA. 2.123191
Phyhd1 phytanoyl-CoA dioxygenase domain containing 1 (Phyhdl), mRNA. 2.075506
Stxbp2 syntaxin binding protein 2 (Stxbp2), mRNA. 2.067438
Sultlal sulfotransferase family, cytosolic, 1A, phenol-preferring, member 1 (Sultlal), mRNA. 2.033228
Junb jun B proto—oncogene (Junb), mRNA. 2.019629
01898 olfactory receptor 898 (0OIr898), mRNA. 2.017068
T
Yyl YY1 transcription factor (Yyl), mRNA. 0.09926891
Adcy8 adenylate cyclase 8 (brain) (Adcy8), mRNA. 0.09703359
1dil isopentenyl—diphosphate delta isomerase 1 (Idil), mRNA. 0.09631847
Hs3stl Heparin sulfate (glucosamine) 3—O-sulfotransferase 1 (Hs3stl), mRNA. 0.09327485
Tegm?2 transglutaminase 2, C polypeptide (Tgm2), mRNA. 0.09201901
Ubfd1 ubiquitin family domain containing 1 (Ubfdl), mRNA. 0.09084779
Gsk3b glycogen synthase kinase 3 beta (Gsk3b), mRNA. 0.08317615
Meart1 mitochondrial carrier triple repeat 1 (Mcartl), nuclear gene encoding mitochondrial protein, mRNA.  0.07846506
Apeh N-acylaminoacyl-peptide hydrolase (Apeh), mRNA. 0.07596575
Fmol flavin containing monooxygenase 1 (Fmol), mRNA. 0.06852455
Tmeff1 transmembrane protein with EGF-like and two follistatin—like domains 1 (Tmeffl), mRNA. 0.06510857
Mgll macrophage galactose N-acetyl-galactosamine specific lectin 1 (Mgll), mRNA. 0.05151329
Fxrl fragile X mental retardation, autosomal homolog 1 (Fxrl), mRNA. 0.02322636
Tpm4 tropomyosin 4 (Tpm4), mRNA. 0.0216937
Leprotl1 leptin receptor overlapping transcript-like 1 (Leprotll), mRNA. 0.006983034
Atadl ATPase family, AAA domain containing 1 (Atadl), mRNA. 0.003625701
7{p238 zine finger protein 238 (Zfp238), mRNA. 0.002556105
3 EREEF#N3000m.7000m R EHTACLS 4 qRT-PCRlIZE 3000m.7000m & H TAC1 5
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B4R 21 ratio 25 AL ] 3000m B4 HLAL , P < 0.05 B4R 2 ratio 25 A IF] 3000m B4 HLEL , P < 0.05
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