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Aim. To identify and characterize with the help of bioinformatics the transcription factors binding sites in
promoters of Mbl1 and MbI2 genes, encoding mannose binding lectins in Rattus norvegicus. Methods.
Bioinformatics, Matlnspector software. The position weight matrices of transcription factor binding sites
were obtained from the Matrix Family Library Version 9.0. Within the frame of the program we selected the
binding sites, the cognate transcription factors of which are specifically expressed in the liver and immune
cells, and have passed the filter for conservation after comparison with the binding sites in orthologous
genes in Mus musculus. Results. The promoters of both genes share the binding sites for the members of the
four common families of transcription factors (HNF, homeodomain transcription factors, GRs and ETS
factors). The promoters of Mbl1l and MbI2 gene possess correspondingly additional binding sites for the
members of six (AP1 related factors, Ccaat/Enhancer Binding Proteins, FOX, p53, NFAT, ISGF3) and four
(cAMP-responsive element binding proteins, heat shock factors, Nf-kB/c-rel and TATA binding protein)
families of transcription factors. The Mbl1 specific transcription factors are mainly involved in the regula-
tion of differentiation, development, metabolic homeostasis, organogenesis and cell cycle. Unlike them the
MbI2 specific transcription factors are more prone to mediate a stress-response. Conclusion. The variety of
transcription factors potentially involved in regulation of the Mbl1 and MbI2 transcription argue for these
genes involvement in various cellular processes with specific role of each gene. The obtained results pro-
vide the basis for the task-oriented wet-lab bench experiments on their regulation.

Keywords: mannose binding lectins, position weight matrices, transcription factor binding sites.

ment cascade — lectin, classical and alternative. Their
initial steps are somewhat different but all three of

Mannose-binding lectin (Mbl) is a recognition mol-
ecule in the lectin pathway of a complement cascade.
It binds directly to carbohydrate patterns on the sur-
face of bacterial, fungal, parasitic cells, certain vi-
ruses and apoptotic, senescent, injured and trans-
formed host cells and maintains tolerance to self-
antigens of healthy host cells [1-4]. The bound Mbl
attracts Mbl-associated serine proteases (MASPs)
and initiates the lectin pathway of a complement sys-
tem [5, 6]. There are three pathways of a comple-

them converge on C3 convertase, C4b2b. The subse-
quent complement cascade results in eventual op-
sonisation of particles and their engulfment by
phagocytes, lysis of pathogens, attraction of phago-
cytic cells through chemotaxis, release of inflamma-
tory peptides and cytokines [4, 7-9]. Lectin pathway
unlike other complement pathways is crucial for the
prompt answer for pathogen invaders and altered
host cells till the acquired (adaptive) immune system
gains momentum.

© 2015 V. S. Bondarenko et al.; Published by the Institute of Molecular Biology and Genetics, NAS of Ukraine on behalf of Biopolymers and Cell.
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The largest amount of Mbl is produced in the liver
and secreted to the circulation. Underproduction of Mbl
increases the susceptibility to the infection but increas-
es the resistance to malaria whereas overproduction is
injurious during sepsis, shock, ischemia/reperfusion
and rejection of transplanted solid organs, etc. [8, 10—
12]. The genetic differences in both structural and regu-
latory parts of the human gene define the altered re-
sponse of Mbl to stress [ 13]. Thereby Mbl is considered
as a perspective target in critical care and other fields of
medicine. Several drugs are already designed and im-
plemented in clinical practice [14].

In our previous study we have predicted the pre-
sence of interferon stimulated response element
(ISRE) in the promoter of Mbl1 gene in Rattus nor-
vegicus and hence the Mbl1 gene as a previously un-
known gene of potential response to [FNa. Shortly the
search was conducted in a rat genome by the conser-

vation-aided transcription factor binding sites finder
(http://biomed.org.ua/ COTRASIF/about.html) and
the obtained genes were classified for experimental-
ly confirmed and not confirmed IFNa targets [15—
17]. In accord with this prediction the Mbl insuffi-
ciency is associated with the resistance of patients
with hepatitis C to the [FNa treatment [ 18]. Both, MBL
and IFNa, are the members of innate immunity sys-
tem and all these evidences argue for their more tight
cooperation. The regulation of expression of the Mbl
genes is scarcely investigated.

Prior to start the wet-lab bench experiments we
decided to analyze in more details the promoter of
MbI1 gene and to include into analysis the Mbl2
gene as the general Mbl activity in rats is provided
by two genes.

The bioinformatics analysis of cis-regulatory ele-
ments in the promoters of Mbl1l and Mbl2 genes has

Table 1. Transcription factors binding sites found in MblI promoter

Family Transcription factor name E(());iti_(;g Strand Sequence
MAF and AP1 related factors V-maf musculoaponeurotic fibrosarcoma | -426; -402 - |tcaaacaTGCTtactgactac
oncogene homolog K (half site)
Ccaat/Enhancer Binding Proteins CCAAT/enhancer binding protein beta -920; -906 - |accatttaGAAAtat
Ccaat/Enhancer Binding Protein -716; -702 - |gggatttgGTAAgta
Glucocorticoid responsive and
related elements Androgene receptor binding site, IR3 sites -485; -467 +  |tcgGAACacagtgtctceg
Human and murine ETS1 factors Spi-B transcription factor (Spi-1/PU.1 -120; -100 - tgtaattgGGAAgctgtccag
related)
ETV4 (Ets variant gene 4) -15;5 + | attgaggAGGAagctaccaga
GA binding protein 22;42 - | ggagcagtGGAAgagaaactg
Fork head domain factors FHXA and FHXB -340; -324 + | cccaagATAAcatttge
FOXP1 -310; -294 - |ttgtaaaAACAatcaat
Fork head related activator-2 (FOXF2) -307; -291 - | ttattgTAAAaacaatc
Hepatic Nuclear Factors Hepatic Nuclear Factor 1 -880; -864 + | aactggtaGTTAttctg
Hepatic Nuclear Factor 6 - | aaaaacAATCaatagag
CUT-homeodomain transcription factor | -314; -298
Onecut-2
Homeodomain transcription factors | NOBOX -114; -96 + |agcttcccAAT Tacaacag
NOBOX -115;-95 - | getgttgTAATtgggaage
Interferon regulatory factors Interferon regulatory factor 6 (ISGF) 44; 64 + | ttactttgacGAAAccctagt
Nuclear factor of activated T-cells | Nuclear factor of activated T-cells -965; -926 + | tatttGGAAatagagtaga
(NFAT) Nuclear factor of activated T-cells 5 -764; -746 + | gtgGGAAaccagcaggeta
Tumor suppressor p53 P53 tumor suppressor -583; -517 + | catgtagtcagtaagCATGtttgaa
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respectively revealed the transcription factors binding
sites (TFBSs) for the members of ten and eight partly
overlapping families of transcription factors. The va-
riety of transcription factors potentially involved in
the regulation of expression of the Mbll and Mbl2
genes argue for the genes participation in various cel-
lular activities. The specific transcription factors char-
acteristic for each gene point to differential regulation
of their expression. During evolution the Mbl1l and
MbI2 genes in Rattus norvegicus have co-opted the
ancient DNA binding motifs and acquired the «young-
er» ones to perform their versatile functions.

Materials and Methods

The sequences of 1100 bp (from —1000 to + 100 bp),
containing adjacent 5’UTR of Mbl1 and Mbl2 genes
of Rattus norvegicus (Gene IDs: 24548 and 64668)
and Mus musculus (Gene IDs: 17194 and 17195)
were chosen for the search for TFBS and putative
transcription factors regulating the Mbl genes ex-
pression via these TFBS. The promoter analysis was
conducted with Genomatix software tools (http:// www.
genomatix.de/index.html).

The search for TFBSs was undertaken with the
help of the program Matlnspector that is based on
the usage of position weight matrices (PWM) repre-
senting the complete nucleotide occurrence pro-
babilities and information content for each position
in the sequence [19, 20]. The selection of TFBSs
was initialized at recommended threshold > 0.85
for the core similarity and at the «optimized» one for
the family matrix similarity. We used the special op-
tions and selected those individual matches from
each family that have the scores of matrix and core
similarities > 0.8 and were associated with TFs «ex-
pressed in liver», «expressed in immune systemy» and
«ubiquitous» given that the liver successfully com-
bines the role of a «biochemical laboratory» with the
role of a major organ of innate immunity. In a physio-
logically relevant state, it eliminates the antigens de-
rived from the gastrointestinal tract, aging and trans-
formed cells and reveals tolerance to their continuous
presence [21]. The resulting list (List #1) contained ma-
trix families with individual binding sites in correspon-
dence with the cell specificity of TFs, that potentially

regulate gene expression via these binding sites.

According to the assumption that transcriptional
regulation of close orthologous genes has been evo-
lutionarily maintained to control specific gene ex-
pression patterns we conducted the search for con-
servative TFBS by comparing the Mbl1l and Mbl2
promoters of Rattus norvegicus with those of Mus
musculus. The DiAlign TF program of GEMS laun-
cher (http://www.genomatix.de/cgi-bin//gems/ launch.
pl?s =8257 ac78f55b0c8449b1858b1db438 d6; GE
MS=1;TASK= dialign_TF) was used to align pair-
wise the sequences and to display TFBSs matches
within alignment. By default, the TFBSs are consid-
ered as conservative if they are identical at least for
85 % and located at the same position within the
alignment. This search was made at the core similar-
ity > 0.85 and at the optimized threshold for the ma-
trix similarity. The List #2 contained the evolution-
ary conservative matches in promoters of both genes
irrespective of their cell/tissue specificity. The inter-
secting of lists #1 and #2 yields liver- and immune
specific evolutionary conserved TFBSs of the Mbl1
and MbI2 genes in Rattus norvegicus.

Results and Discussion

The specific pattern of transcription factors bound to
their cognate Cis-acting regulatory DNA sequences
interacts with the transcriptional machinery and en-
ables selective gene expression. The in silico search
for TFBSs in the promoters of Mbl1 and MbI2 genes
has revealed the cognate sites for the members of ten
and eight transcription factors families respectively
(Tables 1, 2). The disclosure of the set of TFBSs in the
Mbl genes gives an idea which transcription factors
might regulate the expression of these genes, and ac-
cordingly in which TF-mediated different orchestras
the gene of interest may be a player. Whether it plays
or not and in which orchestra — it is a question. The
answer depends on the context — the kind of stimulus,
cell and species specificity, stage of development etc.

According to the set of TFBSs, the Mbll and
MBL2 genes in the liver may be regulated by the
transcription factors referring to four families shared
by both genes — HNF, homeodomain transcription
factors, GRs and ETS factors (Table 3). The mem-
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bers of these families and their disposition and collo-
cation in both promoters are characteristic for each
gene. They are mainly responsive for the regulation of
differentiation, development, organogenesis, hemato-
poesis, proliferation of immune cells [22-25] (see
Supplement for detailed information about TFs at
http://dx.doi.org/10.7124/bc.0008CE).

Six families of TFs are characteristic for the Mbl1l
promoter (AP1 related factors, Ccaat/Enhancer Bin-
ding Proteins, FOX, p53, NFAT, ISGF3). Among them
two pairs of TFBSs are localized in close vicinity —
NFAT and C/EBP (906920 bp and 926-965 bp) and
ETS and ISGF factors (22-42 bp and 4246 bp). Such
disposition of binding sites makes the basis for the
binding of composite regulatory elements, NFAT-C/

EBP and ETS-ISGF. The specified NFAT-C/EBP pairs
of TFs are already known as functionally active com-
posite regulators in several genes e.g. in peroxisome
proliferator-activated receptor-gamma 2 gene, insulin-
like growth factor 2, angiotensin-converting enzyme
homolog, and transcription factor POU4F3 genes [26].
Specific transcription factors containing ETS domains
readily synergize with the interferon regulated factors
making the composite regulators [27]. This notion sup-
ports the plausible responsiveness of Mbll to TFNa.
Four families of TFs are typical for the Mbl2 gene
(cAMP-responsive element binding proteins, Heat
shock factors, Nf-kB/c-rel and TATA binding protein).
Comparing the Mbl1l and MbI2 specific sets of
TFBSs the general functional difference between

Table 2. Transcription factors binding sites found in Mb/2 promoter

Family Transcription factor name Position in Strand Sequence
promoter
cAMP-responsive element binding | E4BP4, bZIP domain, transcriptional -550; -530 + |acaccttaagGTAAgagaacc
proteins repressor
Glucocorticoid responsive and
related elements Androgene receptor binding site, IR3 -984; -966 - gaataactaccaGTTCtca
sites
Heat shock factors Heat shock factor 1 -129; -117 + | ggtaacctttcatgatttTTCTtac
Heat shock factor 2 -120; -96 - | caccttgacgtaAGA Aaaatcatga
Human and murine ETS1 factors | Spi-B transcription factor (Spi-1/PU.1 -908; -888 + | atgaaattGGAAgacagtatc
related)
SPI-1 proto-oncogene; hematopoietic -301; -281 + | tgtgtagaGGAAgtgtgcgea
transcription factor PU.1
v-ets erythroblastosis virus E26 -243; -223 + | gtaagcaaGGAAattgacatg
oncogene homolog
Ets - family member ELF-2 (NERF1a) 48; 68 - |aggggcaaGGAAgagtctctt
Hepatic Nuclear Factors 1 Hepatocyte nuclear factor 1 alpha -826; -810 - |tctaagaaGTTAaatgt
(Tef-1)
Homeodomain transcription Brain specific homeobox -871; -853 + | catatgatA AT Tattgcat
factors
Brain specific homeobox -870; -852 - |tatgcaatA AT Tatcatat
Muscle segment homeo box 2, -186; -168 - | actttgCTAAttctcatga
homologue of Drosophila (HOX 8)
H6 homeodomain HMX3/Nkx5.1 -179; -161 + | aattagcaAAGTggatgtc
transcription factor
Nuclear factor kappa B/c-rel c-Rel -466; -452 - |tcaggcttTTCCtct
Vertebrate TATA binding protein | C-type LTR TATA box -158; -142 - |cagtatgTATGtaccaa
factor
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their transcription factors may be noted. In the Mbl1
gene they are mainly responsible for the regulation
of differentiation, organogenesis, metabolic homeo-
stasis (AP-1, C/EBP, FOX) [28-30], T-cell differen-
tiation and self-tolerance (NFAT) [31], regulation of
cell cycle (p53) [32] and responsiveness to IFNa (IS-
GF3). Unlike them the MbI2 specific transcription
factors are more prone to stress response. Heat shock
factors are essential for all organisms to survive the
exposures to acute stress [33]. The cAMP-response
element binding proteins possess kinase inducible
element(s) in their transactivation domain that makes
them susceptible to the modification by phosphoryla-
tion in response to a diverse array of stimuli [34]. Nf-
kB is found in almost all animal cell types and is acti-
vated in cellular responses to stimuli such as stress,
cytokines, free radicals, ultraviolet irradiation, oxi-
dized low density lipoproteins, and bacterial or viral
antigens [35, 36]. TATA box subsumes the Mbl2 gene
under the general category of TATA-containing genes
with their specific characteristics.

TBP protein binds TATA box in core promoter of
genes. Together with RNA polymerase II and general
transcription factors it forms the pre-initiation com-
plex. TATA-containing genes depend more strongly
on the SAGA complex (Spt-Ada-GenS-Acetyltrans-
ferase) whereas TATA-less genes — on the TFIID
complex-dominated TBP binding [37]. TATA-con-
taining genes are characterized by a propensity for be-
ing subtelomeric, expressed at extremely high or low
levels, stress-induced, and under evolutionary selec-
tive pressure [38, 65]. The TATA box usually evolves
as a gain process in result of gene duplication. The
duplicated genes are enriched in TATA-containing
genes [38]. The TATA box occurs in approximately
10.7 and 11.2 % of the protein encoding genes respec-
tively in the mice and human genomes [39].

The Mbl1 and MbI2 genes are paralogues arising
from the gene duplication. According to our calcula-
tions, the nonself BlastP hit has an E-value less than
an E-value cutoff of 1.0 - 10-%° that supports the men-
tioned notion. Like a typical TATA containing gene,
MbI2 is localized in the subtelomeric region of chro-
mosome 1 in the rat genome (see NCBI Map viewer,
annotation release 105). Also the Mbl2 gene was/is

under evolutionary selective pressure as Old World
monkeys still have both genes whereas chimpanzees
like humans have only one functionally active gene
MBL2 homologous to the rat Mbl2 gene. The Mbl1
isoform in rodents and some primates is homologous
to the human MBL1 pseudogene with low level ex-
pression of truncated protein [40]. Lynch and Con-
ery [41] have suggested that the duplication of genes
is a relatively frequent event in evolution and typi-
cally these duplicated genes are lost because of the
lack of selective pressure to maintain both copies.
Therefore on the basis of carried out analysis we
may suggest that the Mbl1 and MbI2 genes may dif-
ferentially respond to the intra- and extracellular fac-
tors with Mbl2 more prone to the stress-induced re-
sponse. Our preliminary data have revealed that the
MbI2 gene is induced to substantially greater extent
than the Mbll gene in the liver of rats treated with
IFNa. The presence of Nf-kB binding site in promoter
of the MbI2 gene may define the MbI2 gene respon-
siveness to [FNa via the PI3 kinase pathway [42].
Complement has long been appreciated as a rapid
and local immune surveillance system. However, new
research has ascribed many new functions of comple-
ment that extend far beyond host defense and inflam-
matory processes [reviewed in 8, 43 and 44]. The va-
riety of TFBSs in the promoters of both genes partly
explains this versatility and provides the basis for new
associations between the lectin complement system
and other systems in organism that may be ahead.
The lectin pathway of the complement cascade is
an evolutionary ancient form of immune system. It

Table 3. The distribution of TFBSs
between promoters of Mbl1 and MbI2 genes

Character - _
T Families of transcription factors
of distribution

Common Hepatocyte nuclear factors, Homeodomain
TFs, Glucocorticoid receptors, ETS factors

MblI1 - API related factors, Ccaat/Enhancer Binding

specific Proteins, FOX, p53, NFAT, ISGF3

Mbl2 - cAMP-responsive element binding proteins,

specific Heat shock, NF- kB/c-rel, TATA-binding

protein
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emerges in the early Cambrian in Tunicates [4, §]
and developed in parallel with the transcription fac-
tors predating complement appearance, developed
simultaneously with it and emerged later during evo-
lution process. We have screened the literature to
check whether both genes differ in the «age» of their
TFs, particularly their DNA binding motifs. The
«youngest» motifs refer to the TFs common for both
genes. ETS domain was detected in Porifera [45];
homeodomain — in gastropod mollusks referring to
late Cambrian [46]; glucocorticoid receptor — in
Chondrichthyes or cartilaginous fishes which ap-
peared about 395 million years ago, during the mid-
dle Devonian [47].

Most of DNA binding motifs of TFs that might
regulate the expression of Mbll gene are more an-
cient except NFAT and IFN system. bZip motif in-
herent to the AP1 related factors and Ccaat/Enhancer
Binding Proteins was detected in the period prior to
the divergence of the metazoa and fungi that is long
before the emergence of lectin pathway [48]. The
p53 superfamily predates animal evolution and first
appears in unicellular Flagellates. In the invertebrate
models amenable to genetic analysis , the p53 super-
family members mainly act in apoptosis regulation
in response to genotoxic agents and do not have
overt developmental functions [49]. The appearance
of the winged-helix FOX motif refers to the same
period [50]. NFAT domain was detected much later
at Cephalochordata, jawless or agnathan fishes as the
earliest known members of Vertebrata that appeared
during the Ordovician Period (510-439 Mya) [51].
The IFN system originated in early vertebrates (ca.
385 millions years ago in the Devonian Period) and
is conserved in all tetrapods as well as in fishes but
not in Tunicates [52, 53].

The DNA binding motifs of TFs that might regu-
late expression of the Mbl2 gene arose also early in
evolution. About bZip motif of cAMP-responsive
element binding proteins see above. Heat shock fac-
tors and chaperons originate in evolution approxi-
mately 3.5 billion years ago, because they are pres-
ent in archaebacteria as well as in bacteria [54]. One
of the major destructive stresses faced by all cells
was the problem of reactive oxygen following the
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achievement of high levels of atmospheric oxygen
approximately 2.2 bya. The nuclear transcription
factor Nf-xB is induced by oxidative stress and func-
tions to protect diverse cells from apoptotic events.
Defense systems containing homologous elements,
in fact, are widely distributed among plants, proto-
zoans, echinoderms, protostomes, lower vertebrates
and mammals [54].

Therefore, the Mbll and MbI2 genes in Rattus
norvegicus co-opted the ancient DNA binding mo-
tifs and acquired the «younger» ones to perform their
versatile functions.

Conclusion

The variety of transcription factors potentially in-
volved in regulation of the Mbl1 and MbI2 transcrip-
tion argue for these genes involvement in various cel-
lular processes with specific role of each gene. Ac-
cording to the TFBSs specific for each of genes both
genes might be differentially regulated — Mbl1 by TFs
regulating mainly the processes of differentiation, or-
ganogenesis, cell cycle, homeostasis, and Mbl2 — by
stress-induced factors. The Mbl1 and MbI2 genes in
Rattus norvegicus co-opted the ancient DNA binding
motifs and acquired the «younge» ones to perform
their versatile functions.
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BioindopmaTuunmii aHami3 uuc-peryassTopHux
ejeMeHTiB B reHax Mbl1 i Mbl2 Rattus norvegicus

Mema. TpoBecTu OioiH(GOPMATHYHE JOCITIHKEHHS IPOMOTOPIB re-
HiB Mbl1 i MbI2 Rattus norvegicus, 1o Koyt MaHO303B 3y UM
JIEKTHHHY, HA HasBHICTH Ta (DYHKIIOHAIBHY CTICU(IIHICTE CaifTiB
3B’A3yBaHHS TPAHCKPHIIIHHUX (akTopiB. Memoou. O6umsi mo-
CITiIOBHOCTI TPOMOTOPIB JoBXkKHOO 1100 1.H. poaHasni3oBaHo B
nporpami Matlnspector 3a BUKOPUCTaHHS MO3HULIIHO-BaroBUX Ma-
TpuLb 3 6a3u nanHux Matrix Family Library Version 9.0. B mexxax
HporpamMM BifiOpaHO CalTH 3B’s3yBaHHS JUIS TPAHCKPHILIHHKUX
(hakTOpiB, SIKi CHEIU(ITHO EKCIPECYIOThCS B TIEUIHII i KIITHHAX
IMYHHOI CHCTEMH, a TaKOXK, IO MPOHIIUIA TECT HA KOHCEPBATHB-
HICTh Yepe3 MOPIBHAHHS 3 CATaMHU 3B’ I3yBaHHS TPAHCKPHILIITHIX
(akTopiB B pomoTopax reHis — oprosorie Mus musculus. Pe-
syiemamu. B ipomortopax rexa Mbl1 i rena Mbl2 wasigHi caiiti
UL 4OTHPBOX pOAMH TpaHckpumnuiiinux —¢axropi  (HNF,
homeodomain transcription factors, GRs and ETS factors). B mipo-
motopi reda Mbl1 BusiBiieHO TakoK caiiTy IS IPEICTABHHUKIB IITic-
ThOX (AP1 related factors, Ccaat/Enhancer Binding Proteins, FOX,
p53, NFAT, ISGF3), a B reni Mbl2 — st woripsox (CAMP-
responsive element binding proteins, heat shock factors, Nf-kB/c-
rel and TATA binding protein) iHIIMX POAMH TPAHCKPUIILIHUX
(axropi. Xapaxrepsi 1 resa Mbll Tpanckpumiiiiai hakropu
TIEPEBAYKHO 3aIisTHI B PETYISLIT Ti(epeHITiFOBaHHS, PO3BUTKY, ITi/I-
TPUMaHHS TOMEOCTa3y, KJIITHHHOTO HUKITY. Uepes XapakTepHi it
rena MbI2 caiiti TpaHcKpunIiiiHi (aKTOpH MOXYTH OMOCEPETKO-
ByBaTH IEPEBAXKHO BIiJIOBIb HA YUHHUKH, SIKi 1HIYKYIOTb CTPEC.
Bucnosok. Pi3HOMaHITHICTh TPAaHCKPUIILIHHUX (paKTOpiB, sIKi 110-
TEHIIHHO MOXKYTh PETYJIIOBATH TPAHCKPHIIIIIO 000X TeHIB, BKa3ye
Ha MOXXJIMBY Y4aCTh T€HIB B PI3HUX KITITHHHHUX TIPOIIECAX 31 CHEIH-
(hiuHOO (DYHKIIIEI0 KOKHOTO 3 TeHiB. OTpUMaHi pe3y/bTaTH € ij-
CTaBOIO TS LIJIECHPSIMOBAHOTO EKCIIEPUMEHTAIIBHOTO IOCIIKEH-
Hs peryJisiLiii TPaHCKPUIILT 3a3HAYCHHX TeHiB.

Kao4oBi c¢i0Ba: MaH030-3B’s13yBalIbHI JIEKTHHH, MO3UIIIN-
HO-BaroBi MaTpHIli, CAUTH 3B’A3yBaHH: TPAHCKPHITIIHHNX (hak-
TOPIB.

B. C. bBonnapenko, M. 0. OGonenckas

BuonnpopmaTHyeckuii aHAIN3 IUC-PETyJISITOPHBIX
Je1eMeHTOB B reHax Mbll u MbI2 Rattus norvegicus

I]ens. TIpoBectn 6GnonHO(GOPMATHISCKUI aHAIIH3 TIPOMOTOPOB Te-
HoB Mbl1 u MbI2 Rattus norvegicus, kotopbie KOIUPYIOT MaHHO-
30CBSI3bIBAIOLINE JICKTHHBI, Ha HAJIMYNC U (DYHKIIMOHAJIBHYIO CIIe-
UGUYHOCTD CaiiTOB CBS3BIBAHHS TPAHCKPHIIIMOHHBIX (haKTOPOB.
Memoosl. OGe mocIenoBaTeIbHOCTH MPOMOTOPOB JutiHON 1100
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I1.H. TIPOAQHAJIM3UPOBAHbI C MIOMOIIBIO Mporpammbl Matlnspector ¢
HCIOJIE30BaHUEM TTO3HIIOHHO-BECOBBIX MATpUIl U3 0a3bl JaHHBIX
Matrix Family Library Version 9.0. C nomomnisto mporpamMmsI 0To0-
PaHBI CAlTBI CBS3BbIBAHMS [Tl TPAHCKPHIIIIMOHHBIX (aKTOPOB, KO-
TOpBIE CHEHU(IICCKH SKCIIPECCUPYIOTCS B [IEUCHU U KIIETKAX HM-
MYHHO# CHCTEMBI, @ TaK)Ke KOTOPBIC MPOLLIH TeCT Ha KOHCEPBa-
THBHOCTb I10CJIC CPABHEHHSI C CAlTAMH CBSI3bIBAHMS B IPOMOTOPAX
reHoB-oprornoros Mus musculus. Pesyismamet. B nipomoropax
Ka)KJI0Tr0 M3 JIByX F'€HOB Hali/IeHbl CalThl IS IPEACTaBUTENEH Ue-
TBIPEX CeMeHCTB TpaHCKpunimoHHbIX (akTopoB (HNF, homeo-
domain transcription factors, GRs and ETS factors). Kpome Toro B
rede MDI1 BeIsIBIICHBI CafiThI LTSI IPEICTABUTENICH IIECTH APYTHX
CeMENCTB TPaHCKPUIIMOHHBIX (akropoB (AP1 related factors,
Ccaat/Enhancer Binding Proteins, FOX, p53, NFAT, ISGF3), a B
rere Mbl2 — st yetsipex cemeiicts (CAMP-responsive element
binding proteins, heat shock factors, Nf-kB/c-rel and TATA binding

protein). TpaHCKpUIIIMOHHBIE (HAKTOPBI, XapaKTepPHBIE [UIs FeHa
MbI1, mpenmyIIieCTBEHHO YUacTBYIOT B PETYIISLIHH [IPOLIECCOB -
(hepeHIMPOBKH, Pa3BUTHS, KJIETOYHOTO UK U TIOAACPKaHUH TO-
MeocTtasza. TpaHCKpHNIOHHBIE (DAKTOPEI, KOTOPBIE MOTYT CBSI3BI-
BaThCsl ¢ IpoMoTOpoM reHa Mbl2, onocpeyror oTBeT npermyiiec-
TBEHHO Ha JielicTBrE (h)aKTOPOB, HHAYIUPYIONINX CTpecc. Bb1goowt.
PazHooOpasne TpaHCKPUIIIMOHHBIX (JaKTOPOB, KOTOPHIE MOTCHIIN-
AIIBHO MOTYT PETryIHPOBaTh TPAHCKPHIIIHIO 00OMX TEHOB, YKa3bl-
BAET Ha BO3MOYKHOE yJacTHE TEHOB B PA3IIMYHBIX MPOIECCaX CO CIe-
uduyeckoi QyHKIHeH Kaaoro u3 reHoB. [TomydeHHbie pe3ybTa-
THI SIBJISTIOTCA GA3MCOM JUTSI LIETEHANPABIEHHOTO SKCIIEPUMEHTalb-
HOTO HCCIISZIOBAHMS PETYJISILMHI TPAHCKPHIILIMK 000UX TSHOB.

KawueBble €J10Ba: MAHHO30CBSI3bIBAIOIINE JICKTUHBI, ITO3H1-
IMOHHO-BECOBLIC MaTPUIIbI, CalThI CBSI3BIBAHUS TPaHCKPUIIUOH-

HBIX (paKTOPOB.
Received 26.11.2014

71



