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MIFINA BINDING SITES IN THE MENA OF HUMAN
TITIN GENE
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Motrearisn and A Titn, the buman muscle proteimn, is the largest m the namre (the longest
isoform IC contams 35001 ammo acid residwes) and plays an important role in providing
the elasticity and structural intesnity of sarcomeres. Interruption of itz symthesis l=ads fo
the development of 2 pumber of serious cardipvascular diseaszs: such 2z heart failure, car-
diomyopatky, tachemic beart dizeaze, and myocardial mfarction. Titin gene expreszion iz
controlled by miP2As (micraP2As) that bind with the mP2 Az of the pene and block their
tranzlation Therefore, it i moportant to determine which miPNAs moest strongly regulats
the synthe:iz of human titin and what egons of the gene contain the binding =sites becan:zs
different exoms of the gene are sppres:ed in different types of mueacle tissue ot different
stages of the human body development.

Methods awd dlgoritims: The bindmg of 2563 human microPNAs with mPNA of human
titm IC isoform, mcheding 2ll 363 exons of the human fifin gene was defermimed using
program miBTarzet The human miBMA sequences were t2ken from miFBazs aite (www
mirbase.org’), and the mEMA sequence of the titin zene was taken from Genbank (www
ne b nime mih povpenbank). The degree of binding (AG/AG |, %) was extimated according
to the value of the AG/AG_ ratio, where AG was equal to the free epergy of mIENA-mBENA
binding and AG_ was equal to the epergy of miPNA binding with itz perfect complementary
mucleatide sequence.

Rezulis: Az aresult of this rezsarch, 15 miBNA binding sites with scores nof lezs than 20%
were foumd and marked in exons of titin mEMNA miB-68461-5p has the largest mumber of
binding sites. Thiz miFMNA bomd with the mBNA of titin at positions 37324, 38077, and
33830 nt af the boundaries of exons 172-178, 187-188, and 196-197, respectively. Other
mif Az had only one binding =ite each. miP-424-3p bound with fitm mBENA at position
1301 it in the seventh sxon miP-37% bound with titm mBINA m the eleventh exon at posi-
tron 1960 nt. The 58 exon contamed overlapping binding sites of two miEMAs (miF-374b-
Jp and miF-374c-3p) in positions 17239 ntand 17241 nf, respectively. Exon 32 was 2 target
for mif-3714, which mieracted with the mPMNA at position 17430 0t Exon 75 was the target
of miR-34a-3p, which imteracted with the mPINA at position 22116 nt. The 85 exon of the
fitm zene was the farget for miR-127%, which imteracted with titin mBIA at the postion
af 24028 nt The 89* exon had a binding site for miB-344b at position 26044 nt. The 324~
exon confained binding sites for mif-4738-3p and miP-1346-3p miE-4732-3p mteracted
with titin mEIA at position 74935 nt and mif-136-3p bound with mEIVA of titin af position
71440 nt. Exon 339 al:o contained binding site: for mif-4683-5p and miR-4493, which
bound with the mEMA for titin af position: 97454 ut and 93900 nt, respectively
Conchusion: The remalts of the computer amalysis provide 2 theoretical basiz for forther
experiments to validate the miFA binding site: found m the mBMA of titin and fo de-
termine the miBNA concentrations in the bloed and other calls and tiszues of hamans and
mice Thesa results could then be used for diaznosis and treatment of uman cardiovascular
dizeases.
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