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SPECIAL SESSION ON CAMEL GENOMIC

BINDING SITES OF MIRNAS WITH TRANSCRIPTION FACTORS' GENES OF CAMELUS
FERUS

Alybaeva A.", Berillo O., Niyazova R., Faye B.23, lvashchenko A’
1.National nanotechnology laboratory, al-Farabi KazNU. Almaty. Kazakhstan, aigul_ alybaeva@mail.ru; 2.CIRAD-ES
Campus International de Baillarguet, 34398 Montpellier Cedex 1 France : 3. FAO Camel project, P.O.Box 761Al-Kha".
11942 Saudi Arabia

Abstract

We searched binding sites of miRNAs in mRNAs of 157 transcription factors' genes of wild camel (Camelus ferus). ™~
mRNAs of 96 genes of zincfinger transcription factors' family have 16, 210 and 34 binding sites in the 5'UTRs, CDSs
3'UTRs, respectively. The mRNA of GLI2 gene has binding sites for eight miRNAs. The mRNAs of GLIS1 and ZNF
genes contain seven binding sites. In the 3'UTR mRNA of ZFP91 gene were revealed 13 miR-574-5p binding s :
arranged located through two nucleotides. The AG/AGm value is equal to 93%. miR-1322 has one binding site in G_
HINFP. HIVEP1, MTF1, SALL4, SP1, ZNF335 and ZNF451 genes, two sites in ZNF142, three sites in EGR1 gene. mR".-
of VEZF1 gene has eight miR-1322 binding sites arranged located through three nucleotides. miRNAs with the lengt~ :
25 and 26 nucleotides have the highest binding energy. The AG value varied from -114,6 kJ/mole to -138,0 kJ/mole. Sc~=
miRNAs with a length of 23 and 24 nucleotides also have a high value AG varied from -112,5 kJ/mole to -129,5 kJ/r: =
The results show a strong interaction between the expression of genes of transcription factors and miRNAs.

Key words: transcription factor, miRNA, mRNA, camel.

MI-PHKHbIH CAMELUS FERUS TPAHCKPUNUUANbIK ®AKTOPNAPObIH FTEHAEPIMEH
BAUNAHbBICY CAUTTAPDI

Bia %abaribl Tyile Camelus ferus 0TGach! TPAHCKPUNLMSATbIK (PAKTOPMapbIHbIH 157 renpepaii mMRNA-ga  miRNA-
GaiinaHbicy caiTTapbiH i3ecTipaik. LMHk duHrep oTbackiHbiH 96 TpaHckpunuuanblk daktopnap resaep MRNA-ce
5'UTR-ae 16 caitt, CDS-Te 210 cait xoHe 3'UTR-ae 34 caitttap opHanackaH. GLI2 renHih mRNA-meH ceriz miRNA-
Gainanbicy caitttap 6ap. GLIS1 xeHe ZNF236 rerziep mRNA-aa miRNA-abIH xeTi 6aitnaHbicy caitTtapsi 6ap. ZFP9”
mMRNA-HbiH 3'UTR miR-574-5p BaitnaHbicTeipaTeiH 13 caiTbl 6ap, onap 2 HyKNeoTUATEH KelH opHanackaH. AG
nopexeci 93% TeH 6onabl. miR-1322-H GLI1, HINFP, HIVEP1, MTF1, SALL4, SP1, ZNF335 1 ZNF451 HbicaHa-reH;
mRNA-na 6ip, ZNF142-ga eki, EGR1 rewinge yw 6aiinaHbicy cantel 6ap. VEZF1 re mRNA-ga miR
6annaHbICTLIPaTLIH PETIMEH 3 HYKNEOTUATEH KeWiH OpHaracka ceri3 GainaHbicy caittbl 6ap. AG menwepi
Kx/Monb-aaH -138,0 Kk/Monb AeiiH e3repin oTeIpabl. KeirGip 23 xaHe 24 HyKneoTuaTepsieH TypaTbiH AG MenL
114,6 k[k/Monb-aaH -129,5 Kx/Monb AeWiH e3repin OTbIpAbI. AnbiiFad Camelus ferus Zinc finger Tykbl
TPAHCKPUNUMANBIK (AKTOPbIHBIH reHaepiHiKh MRNA-MeH miRNA-H 6aitnaHbiCy caiTapbiHblH cunaTTamachl on
KkenwwiniriHiH 6GocnHTesi MIRNA kemeriveH peTTTenyi MYMKiH ekeHAiriH aenenaenai.

TyliiH co3dep: MpaHCKpUNUUATLIK ghakmopiap, miRNA, mRNA, mytie

CAVTb! CBA3bIBAHUS MIRNA C TEHAMMW TPAHCKPUMLUMOHHBLIX ®AKTOPOB CAMELUS
FERUS

MposeaeH novck caittos cesiabiBakns MIRNA 8 MRNA 157 reHoB TPaHCKPUMLIMOHHBIX chakTopoB aukoro sepb:-
(Camelus ferus). B mRNA 96 reHOB TPaHCKPUMLIMOHHbIX (hakTopos CceMelcTBa LMHK (ouHrep HaitaeHsl 16,210 34 ca
cesisbiBanma B 5'UTR, CDS 1 3'UTR cootaetcTeHHO. MRNA reqa GLI2 umena caiiTbl CBA3bIBAHWS AN BOCbMU MiR " -
mRNA reHos GLIS1 and ZNF236 coaepxany no cemb caittos casisbisaHns MuP. B 3'UTR mRNA reHa ZFP91 Bbisi
13 CaiiToB CBS3LIBAHMS ¢ MIR-574-5p, KOTOpbIE YNOPSAOHEHHO pacronaranvch Yepes 2 Hykneotuaa. Benuunta A

pasHsinack 93%. miR-1322 umena no oagHomy caiiTy csasbiBaHus B reHax GLI1, HINFP, HIVEP1, MTF1, SALL4
ZNF335 u ZNF451, nBa cantbl B ZNF142, Tpu caiTa 8 EGR1. mRNA reHa VEZF1 nmena Bocemb nocrnefoBar:
DPACTIONOXEHHbIX Yepe3 TPU HYKNeoTuaa CaiTos CBA3bIBAHNA miR-1322. HanGonbluylo 3HEepryio CBA3bIBAHUS i
miRNASs ¢ anvHoit 25 1 26 HykneoTnaos. Bennumnna AG uameHsnace o1 -114,6 kJ/mole o -138,0 kJ/mole. Heko=:: -
miRNAs ¢ anuHom 23 1 24 HykneoTaa TOXe UMENK BbICOKOE 3Ha4eHne AG koTopoe nameHsinock ot -112,6 kd/mo = =

129,5 kJ/mole. MomydeHHble AaHHbIE NOKA3LIBAKOT CHMbHYH 33BMCMMOCTL JKCMPECCUM TEHOB TPAHCKPUNLMC--=
daktopos oT miRNAs.

Knioyeeble cr108a: mpaHCKpUNUUOHHbIe hakmopsl. MIRNA mRNA 8epbriod

Introduction
The expression of most eukaryotic genes is depende T
processes in cells. Furthermore, the expression of ma
comprise a class of non-coding RNAs, which play a k
many biological processes, including cell cycle, apop
reactions, responses to stress, and others. Since the s
establish miRNAs, which can inhibit the synthesis of T

play an important role in the regulation c*
ted by the binding of miRNAs to mRNAs. N
_lation of gene expression. MiRNAs are invol.
ation. development of skeletal muscle, im—. -
~ay also be regulated by miRNAs, it is impo!
e characteristics of binding miRNAs with
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=* ZNF family genes, the most numerous family of TFs. Our objects of study were the ZNF family genes of wild camel,
-zcause these animals are different from other mammals, amazingly adapted to abnormal environmental conditions and
~—any stress factors (Kaczensky et al., 2014).
Materials and methods

e nucleotide sequences of MRNAs of 157 TF genes within the ZNF family of Camelus ferus were taken from GenBank
~ttp://www.ncbi.nim.nih.gov). The nucleotide sequences of 2563 Homo sapiens has-miRNAs were taken from the
— RBase database (http:/mirbase.org). We used human miRNAs because camel miRNAs have not yet been identified.
“ne search of miRNAs binding sites in the target genes mRNAs was performed using MirTarget (Ivashcenko et al., 2014).
“nis program defines: the beginning of binding sites of miRNAs with mRNAs; the location of sites in the 5'-untranslated
-zgion (5'UTR), a protein-coding portion (CDS) and the 3'-untranslated region (3'UTR) of mRNA; the free energy of
- . oridization (AG, kJ/mole) and patterns of interaction miRNAs nucleotides with mRNAs. We expected value of AG/AGm
“:). where AGm is the free energy of miRNA binding with fully complementary nucleotide sequence. Binding sites of
— RNAs with mRNAs selected with the value of AG/AGm equal or more than 90%. The position of the binding sites was
:~own from the first nucleotide (n.) of MRNA.

Results and discussions

"2 searched the binding sites of 2563 Homo sapiens miRNAs with the mRNA of 157 Camelus ferus ZNF family TF genes.
- *his paper, we present data on miRNAs binding to mRNAs of 32 Camelus ferus ZNF orthologous human ZNF. We
icted two binding sites in the 5'UTRs, 38 sites in CDSs and one site in the 3'UTR of 32 mRNAs of Camelus ferus TF
nes. The value of AG/AGm, characterizing the degree of affinity of miRNA to mRNA, varied from 90 to 96%. The mRNA
GLIS1 Glis Family Zinc Finger 1) gene has binding sites for miR-3142, miR-4417 and miR-7515. The mRNA of ZNF423
:27e has binding sites for miR-143-3r, miR-3155b and miR-4481. Thus, the expression of genes GLIST and ZNF423 is
r strong control of mMiRNAs (Table 1). The protein GLIS1 contains transactivation and repressor functions. The ZNF423
:z7e may play multiple roles in signal transduction during development. Two miRNAs bind with mRNAs of GL/2, HIVEP2,
‘"F1, TRERF1 and WIZ genes. The TRERF1 gene encodes a transcriptional regulating protein which regulates the
2 “P11A1 gene (Gizard et al, 2005). The WIZ gene is conserved in chimpanzee, dog, cow, mouse, rat and chicken. This
:z7e contains a nuclear localization signal from the critical region for velo-cardio-facial syndrome (Nomura et al., 1991).

“zole 1. Characteristics of miRNAs binding sites with mRNAs of Camelus ferus ZNF family transcription factors localized
- CDSs, 5'UTRs (*) and 3'UTRs (**)
zne miRNA Position AG/AGm Gene miRNA Position AG/AGm

miR-6861-3p 1037 92 SP6 miR-7162-3p 882 90

miR-4318 454 933 TRERF1 miR-1273f 1661 90

miR-6867-3p 182 92 TRERF1 miR-3960 1669 93

miR-4481 43 93 WIZ miR-1260a 182 94

miR-665 454 93 Wiz miR-7155-3p 497 92

miR-6763-5p 3650 92 ZFPM1 miR-1306-3p 942 94

miR-3142 1405 91 ZKSCAN4  miR-6828-3p 899 94

miR-4417 426 90 ZNF142 miR-6132 3916 90

miR-7515 1922 91 ZNF 143 miR-4313 25* 93

miR-877-3p 146 93 ZNF212 miR-3155b 1198 90

miR-1260b 6763 90 ZNF317 miR-342-3p 1346 90

miR-23a-3p 2474 90 miR-548av-5p 1366 95

miR-4302 538 90 ~iR-143-3p 2363 90

miR-4478 394 91 ~iR-3155b 2918 92

miR-4492 289 94 ~ R-4481 920 91

miR-466 5158* 93 2161 91

=1 miR-378e 3373x 90 1946 96

=1 miR-4776-5p 1693 91 2839 90

IER2 miR-4436b-3p 851 91 242 90

Z_AGL2 miR-4279 203 93 613 91
==DM10 miR-4516 2861 91

~-z HIVEP2 gene encoded protein regulates transcriptior
:z-2s that may involve in growth, development and met.
- MECOM gene is a transcriptional regulator and o
:z.zlopment, and cell differentiation and proliferation (B
rin human epidermis that controls proliferation of ke
“ferent cell lines also inhibits the transcriptional act.::
-~ oitor p21 (Li et al., 2007).

22 atory regions of various cellular and viral
amura et al., 1995). The protein encoded
o7 involved in hematopoiesis, apoptosis,
313). The KLF9 is a circadian transcription
- etal., 2012). The overexpression of ZKSCAN4
- or protein p53 and the cyclin-dependent kinase
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