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SEARCH FOR RELATED SCENARIOS IN THE ORGANIZATION OF THE CODING
AND NON-CODING DNA IN RESPONSE TO OXIDATIVE STRESS. BIOINFORMATICS
APPROACH

Shkurat T.P., Adigeev M.G., Ponomareva N.S., Butenko A.I., Lomteva S.V., Panich A.E.

Southern Federal University, Rostov-on-Don, Russia (344006, Rostov-on-Don, Bolshaya Sadovays st. 105/42) ,  e-
mail: tshkurat@yandex.ru
This study focuses on bioinformatics search for new regulatory structures in the non-coding DNA, located
around the patterns of gene expression levels changed significantly in response to oxidative stress. Hypothesized
that all of the genes increase the expression in response to oxidative stress may have the same motifs in non-
coding DNA. To search for motifs created an integrated collection database of transcription binding sites -
JASPAR, TRANSFAC, Hocomoco TF Homo sapiens, Uniprobe TF Mus musculus. Two types of regulatory
regions: the promoter region and the sequence with the capture of potential cis-regulatory modules. In the
regulatory regions of genes increase the expression in response to oxidative stress, in contrast to the gene
expression level did not change, families of transcription factors identified SOX (1-30) and HX (A, B, C, D).
Key words: gene expression, DNA microarrays, noncoding DNA, oxidative stress, transcription factor, sites of
transcription factor binding, DNA motif.
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: NM_017138:Lamr1, NM_053440:Stmn2, NM_057207:Sv2b,

NM_053339:Acox3, Scn7a, Trpc3, Nid2:NM_213627, Herc1, Ssc1:BC085795,

Golph2:NM_023977, Actr1a, Crebzf,Pdk4:NM_053551, Mrpl3, Api5, Zfhx1b, Snrpb:BC083694,

Snrpb.

–  20  Rattus norvegicus.
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 ( ) ,  JASPAR, TRANSFAC,

UCSC ENCODE, ocomoco  Homo sapiens, Uniprobe  Mus musculus. 

 Uniprobe  272  Mus musculus.

 hocomoco  Homo sapiens, 

,  332  321 .

 Rattus  norvegicus  rn4

(Baylor 3.4/rn4) [http://genome.ucsc.edu/cgi-bin/hgGateway].
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HXA3, hepoxilin A3, 

 12 (12 (S)-LOX)  12S-

 (12 (S)-HPETE) 

 hepoxilin A3 (HXA3).

 HLX
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. 1. 
 SOX [(A/T) (A/T) CAA(A/T)G]  Guimont P,ea 2007.
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 1 – 
 promoter_hocomoco (s1000)

PWMID SOX5_si FOXO1_si PAX6_f2 FOXA1_f1 ALX1_si

TF SOX5
HUMAN

FOXO1
HUMAN

PAX6
HUMAN

FOXA1
HUMAN

ALX1
HUMAN

Lamr1 0,009 0,100 0,002 0,233 1,000
Stmn2 0,112 0,059 1,000 1,000 0,037
Sv2b 0,001 1,000 0,005 1,000 0,078

Acox3 1,000 0,118 1,000 0,354 1,000
Scn7a 0,126 0,000 0,002 0,000 0,111
Trpc3 1,000 0,002 1,000 0,112 1,000
Nid2 0,001 0,000 1,000 0,011 1,000
Herc1 0,234 0,005 0,127 0,037 1,000
Ssc1 1,000 1,000 1,000 1,000 1,000

Golph2 1,000 1,000 1,000 1,000 0,003
Actr1a 0,034 0,000 1,000 0,090 1,000
Crebzf 0,007 0,000 1,000 0,085 1,000
Pdk4 1,000 0,151 1,000 0,010 1,000
Mrpl3 0,001 0,000 1,000 0,000 1,000
Api5 1,000 0,157 1,000 1,000 0,058

Zfhx1b 0,099 0,005 1,000 0,187 0,067
Snrpb:

BC083694 0,000 0,000 1,000 0,154 1,000

Snrpb 1,000 0,079 0,207 0,195 1,000
total_signN 11,000 15,000 5,000 13,000 6,000

averge_signV 0,057 0,045 0,069 0,113 0,059
chance_p 0,186 0,443 0,080 0,436 0,121

signN_P-value 0,000 0,001 0,011 0,013 0,016

 CRM_uniprobe (s5000),

CRM_hocomoco (s5000), promoter_uniprobe (s1000)  promoter_hocomoco (s1000)

 2.

 2 – 

P <0.05 P <0.05,r-  >9 P <0.01
romoter_Hocomoco

(s1000)

PAX6, ALX1, PITX2,
OTX2, CRX, CDC5L,
PO3F2

FOXA1, CDX2 SOX5,
FOXO1,EVI1,
FOXO3

romoter_Uniprobe
(s1000)

GATA6, BARX2, HXB6,
MEOX1, SH
SOX8, HXD3, HXA6,
DLX1, ARI5A, PITX2,
HXA10, HXA7, DLX3,

TBP, TF7L1,
LMX1A

DLX2, ARH2, DBX1
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HXA9, BARH1, SOX15,
HXB7, HXC8, SOX13,
HXA2, HDX, PDX1,
SP100, SOX30, GATA3,
PO6F1, HXA1

CRM_Hocomoco
(s5000)

SOX9, ARI3A, NFYA,
ATF6A, CDX1, ZEP1,
SOX5, NFYB, SOX2

EVI1, MBD2,
MEF2C, MEF2A

-

CRM_Uniprobe
(s5000)

SOX15, SOX30, ZN187,
HXD13, PROP1, SOX18,
RX, SRY, SOX7, SOX14,
HXD1,DLX4,PHX2B,
PAX6,HXD10,HBP1,OTP

PO3F2, PO2F1,
SOX12

SOX5, SOX13,
SOX17, DBX1,
HLX-
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