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Bioinformatics Analysis of Promoter Region and
Coding Region of HIF-1¢ Gene in the Pig

LIU Jing-ge, WU Jie-ge, XU Shiyong, CHEN Qing, ZHANG Jin-bi
(Jinling Institute of Technology, Nanjing 210038, China)

Abstract: Using the method of bioinformatics, the core promoter and transcription binding site
are predicted in the candidate promoter region with a length of 2 000 bp upstream of the 5" end
of the pig hypoxia inducible factor HIF-1a published in NCBI. The physicochemical proper-
ties, subcellular localization, transmembrane domain, signal peptide, advanced structure and
evolutionary relationship of the protein encoded by HIF-1¢ are analyzed. The results show that
there is a potential promoter region at the upstream of 5’ end of pigs HIF-1q. There are CpG
islands and multiple transcription factor binding sites. The protein encoded by HIF-1q is a hy-
drophilic protein with an isoelectric point of 5. 11. It is composed of 824 amino acids, and the
highest content is leucine. HIF-1q protein is mainly located in the nucleus, and there is no
transmembrane domain, so it is a non transmembrane protein. There is no signal peptide in the
HIF-1q protein, and its secondary structure is mainly o-spiral and random curl. In addition,
through the comparison of HIF-1q sequence homology, it is found that sheep has the closest
homology with pig's HIF-1a gene and the original chicken has the furthest homology. In con-
clusion, the study provides a theoretical basis for the exploration of structure and function of
pigs HIF-1a gene.
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) ( N ) Y, HIF-la
( N N ) R , (oxygen-de-
pending degradation domain, ODDD) HIF-1a
VHL(von hippel-lindau) , — . , HIF-1a
, HIF-1p , EaLU
, o ,
’ (78 ’
[o—1] . )
° ’ [6,12-13] o
HIF-1a VEGF , ,
HIF-1a o NCBI HIF-1a
5 2 000 bp CDS ;
HIF-1qa N N N N
. HIF-1a HIF-1a
1
1.1
HIF-la 5' NCBI . NC 010443. 5,
1.2
( 1) MEGA HIF-1qa . N
N N o NCBI . . 11 HIF-
la (coding domain sequence,CDS)(  2), o
1
Neural network http://www. fruitly. org/seq tools/promoter. html
Promoter 2.0 https://services. healthtech. dtu. dk/service. php Promoter-2. 0
PLACE http://www. dna. affre. go. jp/ht-docs/PLACE/
NSITE http://linuxl. softberry. com/berry. phtml topic=nsite&.group=
programs & subgroup= promoter
AliBaba2. 1 http: //gene-regulation. com/pub/ programs/alibaba2/index. html
PROMO http: //alggen. Isi. upc. es/cgi-bin/promo v3/promo/promoinit. cgi  dirDB=TF 8.
JASPAR https://jaspar. genereg. net/
CpG MethPrimer http://www. urogene. org/cgi-hin/methprimer/methprimer. cgi
ProtParam http://www. expasy. org/tools/protparam. html
(Ml Protscale http://web. expasy. org/protscale/

TMHMM Sever v. 2.0

PSORT [I
[15]

NetPhos 3.1 server

http://www. cbs. dtu. dk/services/netPhos/

http://psort. hgc. jp/form2. html

http://www. cbs. dtu. dk/services/ TMHMM/
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SignalP4. 1
GOR4
SWISS-MODEL

http://www. cbs. dtu. dk/services/SignalP/
page=npsa gord. html
http://www. expasy. ch/swissmod/SWISS-MODEL. html

http://npsa-prabi. ibcp. fr/cgi-bin/npsa automat. pl

2 HIF-1a NCBI

(Sus scrofa)
(Bos gaurus)
(Bos mutus)
(Capra hircus)
(Owis aries)

(Canis lupus familiaris)

NM 001123124.1
NM 174339. 3
NM 173754.1
NM 001285718. 1

(Felis catus)
(Homo sapiens)
(Rattus norvegicus)

(Mus musculus)

XM 003987716. 6
NM 001243084. 2
XM 006240196. 4
NM-001313919. 1

XM 042252586. 1
NM 001287163. 1

(Gallus) NM 001396327, 1

2

2.1 HIF-1a

HIF-1a —1 793~ —1 804 bp( 3).
C 4, TATA (TATA box) CAAT
(CAAT box), HIF-1a 4 , — 572~
—563 bp C/EBPA —191~—182 bp Spl C 5, CpG HIF-
la 4 CpG ( 1, 6),
3 HIF-1¢
/bp
Promoter 2. 0 — 200 0. 600
—900 0.730
—1 300 0.634
Neural network —758~—808 0. 870
Promoter 2. 0 —1793~—1 804 0. 890
—1 803~—1 853 0. 830
4 HIF-1¢
/bp /bp
CAAT box —6 CAAT CAAT box —631 TTGAC
—54 CAAT —699 CCTTTT
—112 CAAT —829 ATGGTA
—162 GATA —963 CAAT
—322 CAAT —1 125 CAAT
—361 CAAT —1 321 GTAC
— 365 CAAT —1 556 CTCTT
—409 CAAT —1 659 AGAAA
—452 AAAG —1 852 TGAC
—459 ACGT —1 899 GGGCCC
—496 CANNTG —1 928 TTAATGG
—518 CAAT TATA box —176 TATAAAT
—559 GAAAAA —243 TAACTG
—594 AAAGAT —406 TATAAAT
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/bp AliBaba2. 1 NSITE PROMO JASPAR
—572~—563 C/EBPA C/EBPA C/EBPA C/EBPA
—449~—440 ISGF-3 ISGF-3
—346~—332 Spl Spl Spl
—191~—182 Spl Spl — Spl
,‘.‘%EL L] | LLAadLL /'/ v\‘\. /f V\\ j/-"AV | 6 HIF-1¢ CpG
s <0 [T TN ./ ot }
U . — 1l _ — 1 /bp /bp
CpGO Soo?np 1 I ||= ik Ottt ] |2[000pr e — 449~ —655 207
F1l—R1
Highilsth —862~—1 033 172
F3B—1R3 —1 220~—1 397 178
F4l—MR4 —1661~—2 160 500
FsB—Rs
Input Sequence Bisulfite PCR primer Methy ]axed-Specilt\{lcsp Primer Set CpG Island
Unmethylated-Specific =———=
1 HIF-1¢ CpG
2.2 HIF-1a
NCBI ORF Finder HIF-1q . 148
) 2 622 .
7 : HIF-1« 824 ; (Leuw) . 9. 7%;
(Trp) ’ O. 4V o
HIF—lOﬁ C/l 014 HG 379 Nl 097 Ol 302 S/m ’ 92 249.01 ’ 5.11 ’
48 790, 54. 86, HIF-1q s o HIF-1q
74.31, —0. 551, . HIF-lq N
(Met) , 30 h, Protscale R
Hphob. /Kyte & Doolittle HIF-1q ,
0, C 2,
7 HIF-1a
/ /% / /%
Ala(A) 41 5.0 Leu(L) 80 9.7
Arg(R) 34 4.1 Lys(K) 50 6.1
Asn(N) 33 4.0 Met(M) 28 3.4
Asp(D) 57 6.9 Phe(F) 26 3.2
Cys(O) 16 1.9 Pro(P) 53 6. 4
GIn(Q) 43 5.2 Ser(S) 77 9.3
Glu(E) 61 7.4 Thr(T) 67 8.1
Gly(G) 36 4.4 Trp(W) 3 0.4
His(H) 21 2.5 Tyr(Y) 21 2.5
Tle(D 36 4.4 Val(V) 41 5.0
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2.4 HIF-1a
Megalign MEGA 7.0 NN 11 HIF-1a
o 8) , HIF-1a s
95.4% ., , 78.5% HIF-1q
) HIF-1a ,
« 4, HIF-1a s o
8 11 HIF-1o
/%
1 2 3 4 5 6 7 8 9 10 11
(Sus scrofa) 1 94.5 94.4 95.2 94.8 94.1 93.7 87.0 87.2 95.4 78.5
(Bos gaurus) 2 94.5 94.5 95.5 93.9 93.3 92.7 86.4 86.1 97.7 78.2
(Bos mutus) 3 94.4  94.5 95.1 93.2 91.2 90.5 85.6 84.6 96.5 78.1
(Capra hircus) 4 95.2 95.5 95.1 93.2 94.3 93.5 87.0 87.5 94.1 78.8
(Canis lupus familiaris) 5 94.8 93.9 93.2 93.2 96.2 94.0 87.6 87.3 94.8 78.6
(Felis catus) 6 94.1 93.3 91.2 94.3 96.2 93.2 87.0 86.7 94.3 78.0
(Homo sapiens) 7 93.7 92.7 90.5 93.5 94.0 93.2 87.5 87.1 93.6 78.0
(Rattus norvegicus) 8 8§7.0 86.4 8.6 87.0 87.6 87.0 87.5 92.3 87.2 75.5
(Mus musculus) 9 87.2 86.1 84.6 87.5 87.3 86.7 87.1 92.3 87.0 74.1
(Owis aries) 10 95.4  97.7 96.5 94.1 94.8 94.3 93.6 87.2 87.0 78.9
(Gallus) 11 78.5 78.2 78.1 78.8 78.6 78.0 78.0 75.5 74.1 78.9
0.02
4 11 HIF-1a

[16—17]
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