mMiRNAs in Treating Cardiomyopathy
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ABSTRACT

RESULTS

Gardiomyopathy also known as “heart muscle disease” weakens heart muscles and thus interferes with normal Potential miRNA targets: The following set of genes was found downregulated in cardiomyopathy. These genes were scanned as
functioning of heart, ultimately leading to its failure. Many genes have been proposed to be associated with targets for miRNAs. [Position: binding sites of miRNA with the target; Fold Change: Change in expression level {down/up regulation)]

this disorder, but the regulation of these genes has not yet been analyzed in detail. Recently a few miRNAs Gene
were found to play very significant roles in regulating important genes and in the development of heart.The
present study aims to explore the role of miRNAs in the genetic regulation of some genes, involved in

Identifier miRNA Position Fold change

Ras-related protein {rab 18) P35293 miR-19b 93-100 1.7

cardiomyopathy. Sanger miRNA database containing over 6000 reported miRNAs was scanned using a novel Elastin (ELN) M24782 miR-29¢ 38-45 1.9
algorithm for the potential miRNAs against these genes. The potential candidate miRNAs are being Prot-oncogens (BMI-1) L13689 miR-128a 481-488 1.8
validated by transfecting pre-miRNAs and/or anti-miRNAs into HL-1 cells (cardiomyocytes). In order to validate Heat shack protein apg-2 AB02342 MiR-549 3.5
the results, the confirmed miRNAs will further be subjected to luciferase assay by cloning their target sequences Phosphoglucomutase 1 Mg3088  MiR-34, miR-449 150-157

in the reporter construct. The ultimate aim of the study is to construct potential antagomirs and/or miRNA Human transforming growth factor-beta (tgf-beta) M60316 miR-489 437-444 2.45
inhibitors which can be used as drugs in order to treat cardiomyopathy that can prove to be better and safe Homo sapiens HMP mRNA for motor protein, D21094  miR-527 194-201 232

alternatives to the currently available drugs like ACE inhibitors, Digitalis, Beta blockers.

APPROACH
Prediction of Human microRNA (miRNA) Targets

3’ UTR from public databases
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Data accumulation

l <« miRNAS from Sanger database

The mature miRNAs are used to scan the 3' untranslated regions
(UTRs) of human genes

7nt seed (2-8 from 5° end of miRNA)
(Exclude any mismatches)
(=<2 wobble matches allowed)

Seed Extension to 3 of miRNA
MIANA 3" GUGUDG:-GUCG: - ATUGGUGUGACGGD 5
et B LI

Calculate the free energy of mMRNA-miRNA complex (< -20kcal/mole)

AG = -23.7 kcal/mol

4

The candidate miRNA target sites were then analyzed for their conservation
in distantly related species such as Mus musculus and Rattus norvicus
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Rattus rorvegicus Y A

5UTR ORF 3'UTR

Conserved target sites == Potential miRNA binding site
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Potential miRNA targets

Search conserved sites in 3' UTR

Homo sapiens mRNA for ANA D64110 miR-106b,miR-20a,miR-20b,miR-519d 187-174 2.28
Homo sapiens P2x purinoceptor mRNA, AF000234 miR-106a 381-388 2.254
Homo sapiens bone morphogenetic protein-4 (hHBMP-4) gene U43842 miR-363 194-201 1.83
Human galactosyltransferase mRNA, M13701 miR-424, miR-497, miR-15 393-400 1.83
Homo sapiens KIAA0DO10 mRNA D13635 miR-9 300-307 1.70
Human G protein-coupled receptor (EBI 1) mRNA, L31581 let-7 172-179 1.68
H.sapiens mRNA for IL13 receptor alpha-1 chain Y09328 miR-22 166-172 1.68
Human putative Cu++-transporting P-type ATPase mRNA L06133 miR-148b 36-43 1.07
Human APC gene mRNA M74088 ~ mMiR-142-3p 310-317 1.03

Multiple target sites on a 3' UTR for one or more miRNAs were also obtained and reflect cooperative regulation of transcription.

Position 167-174 of BTG3 3 UTR 5 . . .UCUUARARRAUAUAUGCACUUUA. . . Position 167-174 of BTG3 3’ UTR S' .. .UCUUARARRRUAUAUGCACUUUA. . .
i L [
hsa-miR-106b B2 hsa-miR-201 3'  GAUGGACGUGAUACUCGUGARAC

Position 167-174 of BTG3 3 UTR ' .. .UCUUARRARAUAUAUGCACUUUA. ..  Position 167-174 of BTG3 3'UTR 5* .. .UCUUARRRRAUAUAUGCACUUUA. . .
T i [
hsa-miR-20a P GAUGGACGUGAUAUUCGUGAAAT hsa-miR-519d 3'  UGUGAGAUUUCCCUCCGUGARAC

Position 393400 of BAGALT1 3 UTR 5' .. .UGRRARUUCGGAGAGUGCUGCUA...  Position 393400 of BAGALT1 3'UTR S' ...UGRARAUUCGGAGAGUGCUGCUA-..  Position 393400 of BAGALT1 3 UTR S' .. .UGRARAUUCGGAGAGUGCUGCUA. . .
i i 1" i 11 T
hsa-miR-424 3'  AAGUUUUGUACUUA--ACGACGAC hsa-miR497 Bl UGUUUGGUGUCAC-ACGACGAC hsa-miR-15b 3" ACAUUUGGUACUAC-ACGACGAU

Ge“;;‘::s“tiﬁe' MFE (Kcal/mole) Potential miRNA target sites in the 3’UTRs of

M24782 251 selected genes downregulated in Cardiomyopathy
L13689 g;g Position 310-317 of APC 3'UTR §' ...GUCUURRAAURAUGARCACUACA... Position 93-100 of RAB18 3 UTR S' ...UUAGGGACCUUGCAG---UUUGCACA. . .
AB023420 L 1 [ i i
M83088 -22.5 hsamiR142-3p 3! AGGUAUUUCAUCCUUUGUGAUGD  hsa-miR-19b 3 AGUCAARACGUACCUARACGUGU
M60316 -24.5 Positon 507:514 of PIPSKIB 3 UTR 5° . -ACUAGGUCUGCCUUC-ACUUUATA, .. Position 160-157 of PGM1 3 UTR S .. . AGUGCAUUUACARGGCACUGCCA. . «
D21094 -27.2 TR 1L 1
D§4110 -29.1 hsa-miR-142-5p 3" CAUCACGARAGAUGARAUAC hsa-miR-449b )] CGGUCGAUUGUUAUGUGACGGA
AF000234 -22.6 Posiion JURS' CUGAGUA...  Position 150-157 of PGM13'UTR S' .. .AGUGCAUUUACAAGGCACUGCCA. . .
u43842 =241 [T TR
M13701 -28.6 hsamR 510 3 ACACURACGGUGAGAGGACUCAD hsa-miR449b 3 CGGUCGAUUGUUAUGUGACGGA
D13535 204 Posion 150-157 of PGM1 3 UTR 5' ... AGUGCAUUUACRAGGCACUGCCA. .. Position 226:233 of STEGALNACA 3'UTR 5 .. .CUCCCCCCUCCACUC-CCUGAGUR, +

L31581 -24.5 I L LU T
Y09328 -26.5 hsa-miR-449b 3 CGGUCGAUUGUUAUGUGACGGA hsa-miR-510 3 ACACUAACGGUGAGAGGACUCAU

L06133 -22.3 Position 381-388 of P2RX4 I UTR 5' .. .GGCGGCUCUGUUCAAGCACUUUA. . . Position 3845 of ELN 3 UTR  5*

- - . CGACCUCAUCAACGUUGGUGCUAL. . -

1" i
M74088 -25.6 hsa-miR106a 3 COAUGGACGUGACAVU--CSUGRMA heamiRi29¢ e

DISCUSSION AND CONCLUSIONS

A balanced search strategy was chosen to predict the targets in the most efficient manner. To distinguish functional sites from false positives clustering
of related genes {from related species) has been done to identify real targets. Multiple miRNA sites were found for single target genes. This can be due to
the fact that a single site for a particular miRNA might function in association with independent target sites for other miRNAs in the same UTR. All these
facts have to be conseidered while designing antagomirs against miRNAs. This is an ongoing research work and many significant results are pouring in.

ONGOING AND FUTURE WORK

pre-miRNAs and/or anti-miRNAs of the potential candidate miRNAs are being transfected into HL1 /
(cardiomyocytes) and the results are analyzed by Q-PCR and Western Blot of the respective genes. [/

In order to validate the results, the confirmed miRNAs are further subjected to SEZE
luciferase assay by cloning their target sequences in the adjacent reporter construct. -

(e etal, 2003)

Once validated, probes against the respective miRNAs are planned to be used to N
quantitate the miRNAs in patient samples. The ultimate aim of the study is to construct potential antagomirs and/or miRNA inhibitors
which can be used as drugs in order to treat cardiomyopathy.
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