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ABSTRACT: MicroRNAs are one of the most important molecules that regulate gene expression
in organisms. These are short having 22~23 nucleotide which is bind untranslated region to 3’ of
their target mRNAs. It is important to understand to predict MiRNA target by computational
approaches for getting accurate result or effect on the regulation of gene expressions. Many
computational methods have been adopted for miRNA prediction by computational approaches. To
understand the effect of miRNA regulation of genes. It has been focused on predicting the accurate
target genes for miRNAs and considerable number of methods has been identified the method to
diversify from small-scale genetic method and high-throughput biochemical processes for target
sequence isolation to computational prediction methods. Inside the cell there are several features
that regulate the target recognition of miRNAs. The first and the most recognized feature is the

sequence specificity of miRNAs to 3' UTR of mRNAs
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1. INTRODUCTION

Mature microRNAs (miRNAs) occur naturally, small non-coding RNA molecules, their length is
about 21-23 nucleotide. miRNAs regulates several biological processes such as stem cell
maintenance apoptosis, development timing, metabolism, cardiac skeleton muscle proliferation &
host viral infection. Encoded by eukaryotic nuclear DNA in plants and animals and by viral DNA in
certain viruses and this genome is based on DNA, miRNAs functions through base-pairing in
association with complementary sequences within miRNA. The first miRNA was discovered in the
early 1990s [1, 2]. miRNA endogenously — initiated short RNA molecules [3]. These RNA
molecules play crucial rule in the gene regulation of nematodes insects and plants. [4] .Key role of
miRNAs is post transcriptional regulation of gene expression [5]. Biosynthesis of miRNA has
several steps, biosynthesis of miRNA starts in nucleus and generate primary transcripts ( pri-
miRNAs) by RNA Polymerase. This pri-miRNA get shorten into pre miRNA (miRNA precursors)
by the enzyme of Drosha, which is an RNAase III like enzyme [6]. This miRNA precursor export
in the cytoplasm by the function of Exportin -5 protein in cytoplasm[7] where it is cleaved by the
Dicer and become mature miRNA[8] and incorporated into the RISC (RNA —Induced Silencing
Complex) and makes a RISC miRNA complex is guided to target sequence in mRNA. [9,10]. The
initial step of recognition of target mRNA done by RISC-miRNA complex base pairing between
miRNA :mRNA involved 8 base pair of miRNA sequence binds with specific mRNA sequence
which is located in 3’ UTR region. These is binding inhibits translation of mRNA and degradation
of mRNA.[11,12] MiRNAs are similar to the interfering RNAs (siRNAs) of interference (RNAI)
pathway, except miRNAs derive from regions of RNA transcripts that fold back on themselves to
form short hairpins, whereas siRNAs derives from longer regions of double-stranded RNA.
MiRNAs are well conserved in both plants and animals, and are thought to be a vital and
evolutionarily ancient component of gene regulation. Other than core components of the microRNA
pathway are stored between plants and animals. MiRNA collected in the two kingdoms appear to
have emerged independently with different primary modes of action. [1,13]. Machupo virus
(MACYV), which belongs to the Arenaviridae family, is the etiological. Agent of Bolivian
Hemorrhagic Fever (BHF). BHF was first identified in human. Patients in Bolivia from Beni district
in 1959. More than 1,000 cases of BHF, of which 180 were fatal, were reported during an outbreak
from 1962 to 1964. Starting in 2006, after a long hiatus no cases reported, the number of cases
steadily increased more than 200 in 2008. Bolivian haemorrhagic fever (BHF) is a potentially severe
febrile illness caused by Machupo virus (family Arenaviridae). Initially headache occurs then fever,
arthralgia, and myalgia. In the later stages of this illness, patients may develop hemorrhagic
manifestations including subconjunctival hemorrhage, epistasis, hematemesis, melena, and
hematuria, as well as neurological signs including tumour, seizures, and comal[14]. Our objective
was insilico identification of miRNA and their target prediction from Bolivian Haemorrhagic Fever
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virus (machupo virus).

2. MATERIALS AND METHODS

The genome sequence of Machupo Virus has been taken from NCBI [21]. Precursor were find out
by the precursor predicting tool Mireval[15,22] & mirPARA were used to find out the precursor
sequences. and then the secondary structure with optimal minimum free energy was found out with
the help of different types of web servers such as Mfold web server 16 23]. RNA fold web server
[17,24] for validating the energy values, miRBase [18,25] was checked, these sequences were
already identified experimentally. Then we find out the optimal minimum energy value of viruses
in the miRBASE (only precursors), based on multiple sequence alignment, and then find out the
conserved regions by CLUSTAL W or CLUSTAL OMEGA for miRNA [19]. This miRNA predicted
the target sites, and the target prediction was completed with the help of DIANA tar web server [20,
26]. It predicted the different types of target sites.

3. RESULTS AND DISCUSSION

Precursor Analysis

miRNA was first to be discovered miRNA is a non-coding and is a component of gene regulation it
is either produced from own genes or by introns. miRNA are intergenic. It is transcribed as ~70
nucleotide precursors and sub-sequently processed by dicer enzyme. The precursor analysis is
totally based on insilico firstly to be finding out the precursors from machupo virus single gene
sequence retreive from NCBI and then it is submitted to mireval software for prediction of
precursors. (Supplementary data Table no. S1). These predicted precursor sequences then submitted
to RNAfold web server for evaluating its secondary structure with its optimal minimum free energy
(Supplementary data Table No. S2).

Potential miRNA Analysis

Potential miRNA can be analysing by the action of MSA (multiple sequence alignment) .these are
also known as mature miRNA. Prediction of potential miRNA was completed with the help of EBI
Clustal-Omega and mireval predicting software. The sequence is submitted to EBI which is retrieve
from miRBases. And then MSA was done between the sequences of viruses and Machupo Virus.
MSA mainly focused on conserved region. (Supplementary data Table no.S3).

Target prediction analysis

It is totally based on observation.in this procedure potential mirna predicted the different types of
target sites in human gene. Then it predicted different type of target site and gene and those involved
in different types of target sites with conserved region or conserved information. (Supplementary
data Table no. S4). target sites Hnrnpa3, Zbtb20, Tenm1, Uggtl, Fam120c played an important role

in the regulation of central nervous system and its activity in human brain and body (table 1).
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Table No. 1 Information of target genes

S.no. | Name of gene Ensembl gene ID. miTG score

L. Hnrnpa3 ENSMUSG00000059005 | 0.999420361038364
2. Zbtb20 ENSMUSG00000022708 | 0.999327102122872
3. Tenml ENSMUSG00000016150 | 0.995495756295998
4. Uggtl ENSMUSG00000037470 | 0.989629388937483
5. Fam120c ENSMUSG00000025262 | 0.98613903099963

4. CONCLUSION

Finally in this study, thirteen potential miRNAs were predicted insilico and many target sites were

found approx 1000 and above in many genes out of these genes including target sites Hnrnpa3,

Zbtb20, Tenml, Uggtl, Fam120c played an important role in the regulation of central nervous

system and its activity in human brain and body. it is shown that if it is damaged it could lead to

haemorrhagic fever and ultimately death. So, if we can control the malfunction protein at the

transcription level, we will be able to save patients suffering from the attack of Machupo Virus.

Since this is, a prediction based method. It has to be proved experimentally.
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Table. No. S1 -: Predicted Precursor miRNA from miReval web sever

S.no

Annotated
Precursor name

Precursor Sequence

M.F.E.

>mir_ MACV_P1

UUCCCGUGGAGCCAAGUGCCCCCCCACCAUG
AACAUCCCCAAACUCGGUCCACAAGACCCCC
GGGGGGCCCCAACGGGGCCCCCA

(-31.20)

>mir_ MACV_P2

GCCAAGUGCCCCCCCACCAUGAACAUCCCCAA
ACUCGGUCCACAAGACCCCCGGGGGGLCCCA
ACGGGGCCCCCACGGGGGAUCC

(-40.00)

>mir_ MACV_P3

GAACAUCCCCAAACUCGGUCCACAAGACCCC
CGGGGGGCCCCAACGGGGCCCCCACGGGGGA
UCCCCGGGGGUCUUGGGCUGCGU

(-53.40)

>mir_ MACV_P4

AAACUCGGUCCACAAGACCCCCGGGGGGLLC
CAACGGGGCCCCCACGGGGGAUCCCCGGGGG
UCUUGGGCUGCGUCACUCAAUGU

(-54.10)

>mir_MACV_P5

CACAAGACCCCCGGGGGGCCCCAALCGGGGCECC
CCCACGGGGGAUCCCCGGGGGUCUUGGGCUG
CGUCACUCAAUGUCCUCCACUUG

(-49.50)

>mir_ MACV_P6

CCGGGGGGCCCCAACGGGGCCCCCACGGGGE
AUCCCCGGGGGUCUUGGGCUGCGUCACUCAA
UGUCCUCCACUUGGGGCGUGCUU

(-47.30)

>mir_ MACV_P7

GGUCUUGGGCUGCGUCACUCAAUGUCCUCCA
CUUGGGGCGUGCUUGCCAGGGGUCUACACAU
CACACCCUUCAGUCUGAAUGACC

(-23.10)

>mir_ MACV_P8

UAUGUGGACAGUCUCUCACCUCCCACAUAGA
AGGCACCAUCCUUCAAGACCAACGGGUCUUC
UUGGUUUUCAGGUCCCGAGAGCC

(-23.70)

>mir_ MACV_P9

CAACGGGUCUUCUUGGUUUUCAGGUCCCGAG
AGCCUGUAGGAAUAUUUGUCACUCAACUCUG
GGGAAAAUCCACCUAAAUCCAAG

(-20.40)

10.

>mir_ MACV_P10

UCUUGGUUUUCAGGUCCCGAGAGCCUGUAGG
AAUAUUUGUCACUCAACUCUGGGGAAAAUCC

(-21.50)
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ACCUAAAUCCAAGGUAACAUUUC

11.

>mir_ MACV_P11

CCCGCUAUCCAUUGUUCUGCUGACCUGAAGA
UCAUUCAUAAAUGGAGUCAAGUGUUCGUCAA
AAAGAACUGGAUAAUUUCUCCUU

(-17.20)

12.

>mir_MACV_P12

CUCACCACUUUAGGCUUCACAGCCCAAAAAA
AGUUUUGGUUGUUCAACACCAAUGGCUUUUG
GGGCUCUUUAACUGUGGAAAACA

(-21.20)

13.

>mir_MACV_P13

UUUGUGAAGUUUCUGGAAAGUUUGGAUUGC
AAGGUUUUAAUUAAAGUUGGCACUUCCUCCC
UUUCAAGAACUCUUCUACUUGUCA

(-18.80)

14.

>mir MACV_P14

AAUUGUGUGGGUGUUUUACACUUUACAUUGU
GUAAAGCUGCAGCAACAAACUUUGUGAGCAA
UGGUGUUUCUUCACCCAUGACAA

(-23.00)

15.

>mir MACV_P15

CAAGAUCAAUUUUUGACCUGUCAACAGGGGU
UCUCAAUUCCAGCAUUUGUAAUAAUGCCAGG
AAAAGUGCAGGACUCAUUGUUGG

(-24.70)

16.

>mir_MACV_P16

UUUUGACCUGUCAACAGGGGUUCUCAAUUCC
AGCAUUUGUAAUAAUGCCAGGAAAAGUGCAG
GACUCAUUGUUGGACCCCAUUUU

(-23.00)

17.

>mir MACV_P17

UCAACAGGGGUUCUCAAUUCCAGCAUUUGUA
AUAAUGCCAGGAAAAGUGCAGGACUCAUUGU
UGGACCCCAUUUUGAGUGAUCAU

(-23.40)

18.

>mir_ MACV_P18

GUUGGACCCCAUUUUGAGUGAUCAUAAGAAC
AUGACAAAUCACCAUUAUUCACUGCCAUCUU
CAUGUCACAAAUGGCCCGUUCAA

(-16.20)

19.

>mir_ MACV_P19

AGUUGGAACUAAUGCUUGUGAACUCAGUGGG
CGAAUCUUCAGAAUAAAAACACAGAUUCCUU
AAUGCGGCAUUGGUGAAGUAACU

(-17.30)

20.

>mir_ MACV_P20

AACUCAGUGGGCGAAUCUUCAGAAUAAAAAC
ACAGAUUCCUUAAUGCGGCAUUGGUGAAGUA
ACUUUUAUCCAACUUGUCUGCAA

(-16.40)

21.

>mir_ MACV_P21

GUUGAAUCUGGAUCUAGAUUGUACCuucCCcuU
UGGUUUUAAACCUCUCUGCCAUAGAGGAAAC
ACAUGCUGACACUAGUUUUUCCU

(-15.90)
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22.

>mir_MACV_P22

UUGGUUUUAAACCUCUCUGCCAUAGAGGAAA
CACAUGCUGACACUAGUUUUUCCUUGUCAUA
GGUGGAGAGGAUGUUGCCUAACU

(-25.20)

23.

>mir_MACV_P23

ACCUCUCUGCCAUAGAGGAAACACAUGCUGA
CACUAGUUUUUCCUUGUCAUAGGUGGAGAGG
AUGUUGCCUAACUCAUCUAGUUU

(-23.50)

24.

>mir_ MACV_P24

UUCCUUGUCAUAGGUGGAGAGGAUGUUGCCU
AACUCAUCUAGUUUUGGUAUAACAACACUCU
UGUUACUUGAUAAGUCCAAAGCA

(-19.30)

25.

>mir_ MACV_P25

UAACUCAUCUAGUUUUGGUAUAACAACACUC
UUGUUACUUGAUAAGUCCAAAGCAGUACUUG
UUAUAUUAGGUCUAAAGGGAUUA

(-16.60)

26.

>mir_ MACV_P26

CUUAGAAAAUUCUCUCUCAUUCACAAGCAAU
CUUGAAGAAAAGGAUGUCUUCAUAGAAUUGA
UUAGUGACAAGGAUAUUGAGGAC

(-16.00)

217.

>mir_ MACV_P27

UCACAAGCAAUCUUGAAGAAAAGGAUGUCUU
CAUAGAAUUGAUUAGUGACAAGGAUAUUGA
GGACAAAGUCUUGAAUAACCUCAU

(-21.60)

28.

>mir_ MACV_P28

AAGGAUGUCUUCAUAGAAUUGAUUAGUGACA
AGGAUAUUGAGGACAAAGUCUUGAAUAACCU
CAUUUGCUCAAAGCUAGACAUCU

(-23.50)

29.

>mir_ MACV_P29

AACAAUUUAUGUCUACAAAUCUUAUCAGAGC
CUCUUUCCACUGAAUACCUCAUAAUUGGUCU
AUCUGAGACAAGAUGUUGGGCUA

(-12.90)

30.

>mir_ MACV_P30

GUCUACAAAUCUUAUCAGAGCCUCUUUCCAC
UGAAUACCUCAUAAUUGGUCUAUCUGAGACA
AGAUGUUGGGCUAUUGAAAUCAA

(-12.80)

31.

>mir MACV_P31

UGAAGUCUGGUUGCUUUAUCAAAGUGCUUAA
GUGAUGCCAUAUUUCUGGAUGUGAUCuUcCuUCU
AGAAUUUUUGAACAAUUCUUGAC

(-11.90)

32.

>mir MACV_P32

GUUUACUCUUACAAAGGUCUCCAGCAGAAUU
AGGGUUUUCCCAGUUAAUUUGAACCCAUCGG
GGAUCACCUUUGGUAAAGUUGGA

(-18.50)

33.

>mir_ MACV_P33

UCAGUGUUUGCCUGGCAGGCGUGUGCUUCAC
AGGACUCAAGUUCAACAAGACUAGAGAGCAA

(-23.70)
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CUUGAAGCCUUCUGUGAGCAAGG
GUGUGCUUCACAGGACUCAAGUUCAACAAGA
34. | >mir_MACV_P34 CUAGAGAGCAACUUGAAGCCUUCUGUGAGCA | (-21.70)
AGGGACUGGGAUGCACCUGAGAU
CAAGGGACUGGGAUGCACCUGAGAUAGGAAU
35. | >mir_MACV_P35 GUGACCUUUUGAUGUCCAAACUCGCACCUCU | (-22.20)
CAGGAAUGUGCUUUCUAAUAAGC
GUGUCGCCUAGGAUCCACUGUGCGCACUGGC
36. | >mir_MACV_P36 CGUCGUUUUACACGCCUUCACCACAGCACAU | (-25.64)
CCAAACUUAACGACGGCCUAGGA
GGAUCCACUGUGCGCACUGGCCGUCGUUUUA
37. | >mir_MACV_P37 CACGCCUUCACCACAGCACAUCCAAACUUAA | (-24.04)
CGACGGCCUAGGAUCCACUGUGC
UGCGCACUGGCCGUCGUUUUACACGCCUUCA
38. | >mir_MACV_P38 CCACAGCACAUCCAAACUUAACGACGGCCUA | (-21.44)
GGAUCCACUGUGCG
Table No. S2 - The optimal secondary structure of precursor sequence with optimal
minimum energy by RNA fold web server
S.no | Annotated Secondary structure of Optimal minimum free
precursor name energy (kcal/mol)
precursor sequence
>mir_ MACV_P1 -31.40 kcal/mol
1.
>mir_ MACV_P2 -39.10 kcal/mol
2.

(@ ESPE—
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>mir_ MACV_P3 -53.40 kcal/mol

>mir_ MACV_P4 -53.80 kcal/mol

>mir_ MACV_P5 -48.40 kcal/mol

>mir_ MACV_P6 -44.70 kcal/mol
>mir_MACV_P7 -22.30 kcal/mol
>mir_ MACV_P8 -24.00 kcal/mol
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>mir_MACV_P9

-20.50 kcal/mol

10.

>mir_MACV_P10

-22.00 kcal/mol

11.

>mir_ MACV_P11

-17.50 kcal/mol

12.

>mir_ MACV_P12

-20.80 kcal/mol

13.

>mir_ MACV_P13

-19.30 kcal/mol

14.

>mir_ MACV_P14

-23.10 kcal/mol

15.

>mir_ MACV_P15

-24.20 kcal/mol
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>mir_ MACV_P16 -23.00 kcal/mol
16.

>mir_ MACV_P17 -23.50 kcal/mol
17.

>mir_ MACV_P18 -16.00 kcal/mol
18. sl yl

>mir_MACV_P19 -17.30 kcal/mol

>mir_ MACV_P20 -15.90 kcal/mol
20.

>mir_ MACV_P21 -15.80 kcal/mol
21. ::

>mir_ MACV_P22 -25.70 kcal/mol

>mir_MACV_P23 -23.10 kcal/mol
23.
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>mir_MACV_P24

-19.10 kcal/mol
24, ;
>mir_ MACV_P25 -16.20 kcal/mol
25. "
>mir_ MACV_P26 5 -15.80 kcal/mol
26. WM
>mir_ MACV_P27 -21.70 kcal/mol
27.
>mir_ MACV_P28 -23.50 kcal/mol
28

29

>mir_MACV_P29 -13.40 kcal/mol
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>mir_MACV_P30 -13.40 kcal/mol
30.

>mir MACV_P31 " -11.60 kcal/mol
3L

>mir_ MACV_P32 -22.10 kcal/mol
32.

>mir_ MACV_P33 -22.10 kcal/mol
33.

>mir MACV_P34
34, -21.50 kcal/mol

>mir_ MACV_P35 <€ -22.50 kcal/mol
35.

nnnnn
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>mir_MACV_P36 -26.74 kcal/mol
36.

>mir_MACV_P37 -24.54 kcal/mol
37.

>mir_MACV_P38
38. -21.84 kcal/mol

Table No. S3 -: The target miRNAs with their mature miRNA sequences

S.no Name of target mature miRNA sequence
mMiRNA

1. rno-miR-125b-2-3p acaagucaggcucuugggaccu
2. gga-miR-125b-3p acaagucaggcucuugggaccu
3. mmu-miR-3082 cacauggcacucaacucugcag
4. hsa-miR-8087 gaagacuucuuggauuacagggg
5. | mmu-miR-125b-2-3p | acaagucagguucuugggaccu
6. mmu-miR-137-5p acggguauucuuggguggauaau
7. rno-miR-137-5p acggguauucuuggguggauaa
8. mmu-miR-802-3p acggagagucuuugucacucag
9. mmu-miR-1966-3p | uuucugacucaacucucccuuag
10. gga-miR-137-5p acggguauucuuggguggauaaua
11. dre-mi4R-137-5p | acggguauucuuggguggauaaua
12. | hsa-miR-125b-2-3p ucacaagucaggcucuugggac
13. dme-miR-1012-3p Uuagucaaagauuuuccccauag
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s.n | Target | Name | UTR | Position on | Binding area Conservatio
0. | Micro | of a|3 & | chromosom n
RNA gene bindi | e information
ng
type
1. | mmu- Hnrnp | 123- | 2:75665506- rs,oryCunz,
miR- a3 148 75665531 I:Trarscript}SIc;‘r:r.f.G;A:Gf.LGAL:CAL.~5LCAGf..~r.3| panTr04,
1966- 9mer T T rheMac3,
DCC U CU UCAGUCULY
3p (miRNA) 3 A CAAC 5 canFam3,
bosTau7,
dasNov3,
loxAfr3,
echTell,
monDomb,
galGal4.(11)
2987 | 2:75668370- (Trarscript}s'GAL.CJI‘FE.%.&.CJLJCLC‘rlL nc'-qr--BI bosTau?,
- 75668394 1. [T loxAfr3.(2)
GALUC UCAA  CAGUCUU
3011 (miRMA) 3 caue ull U’
mer
3422 | 2:75668805- | (Transcript)s'CAU  UCA CA4 (A 3" |5
) 75668830 JURAG  GOA  AGUU  CAGAAA
A0 1T T
3447 GAUUC  CCU UCAs  quCuoy
6mer (niRng) 3 C Cuca 5
3979 | 2:75669362- | (Transcript)s’AUUUGUAGCAUAAUGAAA  LUA 3 |5 oryCun2
UG CAGAAA ' ’
- 75669372 I [T hg19,
AC  GUCUwY
3989 (miRNA) 3 A UCK 5' | panTro4,
rheMac3,
canFama3,
bosTau7,l
OXATfr3. (8)
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472- | 2:75662092; | granscript)siacacss  Umsanl U 3+ | Not
494, | 75662487- *""ET E'lJLT LIILTIETTH Conserved
Tmer | 75662106; GAUY CAAC  AGUCULY
‘miRNA) 3 ccoucy e 5
75662494
Zbth20 | 2223 | 16:4362096 {Trarscrlptﬁs'rs.a;.qgﬁJLA:LALJCcgs_;.:::mws' oryCun2,
- 8-43620973 1111 canFam3,
GUCuuU
2228 (miRNA) 3 A g bosTau7,
6mer loxAfr3 (4)
2645 | 16:4362130 iTrarscript}S'L.G;.:ZCL-ELJJL.-'#}\A,#JL.E.ECJLC‘Gﬂnﬂ3' rn5,bosTau?,
- -43621399 HITIT loxAfr3. (3)
€ AGUCULU
2654 (miRNA) 3 A UC 5
7mer
3406 | 16:4362211 (Transcript)s'a 'i CACUCC Ca ”:3' Not
CUGA GGA GUUGG UCAGAA
- -43622177 11 L T Conserved
GAUU CCU CAACU  AGUCUU
3432 (miRNA) 3 C C us
6mer
4516 | 16:4362326 | (Transcript)s'UCLUUCAGCAGY A AsAC 3' | Not
: AGA GUU  CAGAAA
- -43623277 T | Conserved
UCU CAA  GUCULU
4532 {miRHA) 3 ClCA 5
6mer
5023 | 16:4362376 (Transcript) s ' UUCAGUACCCAACAAUACCARAL 3
CAGAAA
- 8-43623773 ILlLLII rn5,bosTau?
5028 (miRNA)  3° A 51 (2)
6mer
6160 | 16:4362490 (Transcript)5' GEASAGCAGACAACACACACACA 3" | Not
CAGAAA
- 5-43624910 [T | Conserved
GUCLUL
6165 (miRMA) 3 A 5
6mer
7069 | 16:4362581 | (Transcript)s' UA - CLLAC CAJ 3 Not
CUG G GGAGG AG  UCAGAAG
- 4- 43625842 I RE | [T Conserved
GAU € CCucy UC  AGUCULU
7097 (miRNA) 3' U CAAC 5
6mer
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8913 | 16:4362765 (Transcript)5'ACUGCCAUCAUCUGUAU  CU . 3' Not
UUG  UCAGAAG
- 8-43627669 [l [T | Conserved
AAC  AGUCULU
8924 (miRNA) 3 ¢ UC 5
6mer
9431 16:4362817 (TF&CSCFiDt)S'I.‘l:i.f::':.;k ':f'-‘\‘ Ccy ‘ . “‘-.‘3' Not
(UG AG GGA  AGUCAGAA
- 6-43628196 N ] Conserved
GAU UC CCU  UCAGUCW
9451 (niRNA) 3 CUCAAC U5
8mer
Tenml | 4484 | X:42532350 | (Transcript)s'UUAWE W WUl & €3'[ m5,0ryCun2,
- | -42532370 m i | e
4504 A CC UC AGUCLU | panTro4,
6mer (niRNA) 3" G UC UCUCAC U5'| rheMac3,
canFam3,
bosTau7,
loxAfr3,
monDomb,
galGal4. (10)
4300 | X:42532166 | (Transcript)s'CAAACAG  CCCARAL U 3 | hgly,
- -42532187 Th T“} ]TTTIFI panTro4,
4321 GALU CAA  AGUCULU canFams3,
(miRNA) 3! CCCucu  quc 5'
7mer dasNov3,
loxAfr3,
monDomb.
(6)
4043 | X:42531909 | (1pangeript)s* cuscaccaccauCUCeys 3 | MO
|| A25s1018 i
4052 CUCAGUCUUU
(miRNA) 3 A 5
9mer
3567 | X:42531433 (Transcript)5' GAGAAACAUAUUAACUACUGC ;G@GA“ ,I 3" I‘n5,hgl9,
- -42531438 T | panTrod4,
GUCULU
3572 (miRNA) 3 A 5' | rheMac3,
6mer canFama3,
bosTau7,
dasNova3. (7)
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3405 | X:42531271 | ranscript)s acusarucucucccacccaiass 3 | MM
- -42531276 TTIIT
3410 GUCULY
(miRNA) 3 A 5
6mer
834- | Xi42528700 | (rranscript)s assss  catn acaasss 30 | MO
857 | -42528723 |TT |C mll
6mer ucuc  uc GUCUUU
(miRNA)  3' € AAC A 5
404- | X:42528270 | (transcript)5'as A COAGCCULICU 3 | d,oryCun2,
430 | -42528296 CTTT| TT TTTPTTII hg19,
8mer CCucu CA CAGUCULU panTro4,
(miRNA) 3" C ACU 5
rheMac3,
canFam3,
bosTau7,
dasNov3,
loxAfr3,
echTell.
7360 | X:42899867 | (1ranscript)s'CU6  UCUUC  GCAGCC c3 | Not
- -42899891 f['l *‘T“ ﬂ’m] Conserved
7384 GAU UCA UCAGUCUU
(niRNA) 3 UCCCUC  AC Us'
8mer
Uggtl | 4317 | 1:36202797- | (Trenscript)siiaueousios  scat €' m5,hgl,
- 36202813 1] HHITH | panTro4,
uucc UCAGUCLU
4333 (miRNA) 3! A CUCUCAAC Us* rheMacS,
8mer dasNov3,
monDom5,
galGal4.
3891 | 1:36192402- (Transcript)5' UUUCCUGGUGUCA C C ' 5
UA GG AGA UCAGAAA !
- 36192417 T T dasNow3,
AU CC UCU AGUCUUU
3906 (miRNA) 3 G U C CAACUC 5'l monDomb,
7mer galGal4
3528 | 1:36184363- | (Transcript)s'l & VUCUECUUAC A J3'| b5,
GGGA  UUGA G UCAGAA
- 36184389 LT 1 | 11111 rheMac3,
CCCU  AACU C AGUCUU
3554 (miRNA)  3'U CuC J5'| bosTau?,
6mer loxAfr3
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3038

3044

mer

1:36175100;
36176233-
36175102;3
6176236

(miRNA) 3"

ACUAUAUGAUGCCAUUAAACA 3

(Transcript)s'U

rn5,oryCunz,
UCAGAAA
LT

AGUCULU hg19,

c 3"l panTro4,
rheMac3,
canFam3,
bosTau?,
loxAfr3,
echTell,
monDomb5,
galGal4,
xenTro3.

2612

2632
6mer

1:36173476-
36173496

(miRNA) 3

(Transcript)S ' AUAUCAUC

AAACALC 3
GGGA CAGAAA
1l L]
ccau GUCUUU
CUCAACUCA 5'

rn5,hg19,
panTro4,
rheMacs3,
canFam3,
bosTau?7,
dasNov3,
loxAfr3,
echTell,
galGal4.

CUGA
.1

GAUU

2137

2164
mer

(Transcript)s’

1:36163256-
36163283

(miRNA)

3

AUGGUAGAAUCU 3
GAGAGUUGG GUCAGAA
T LT
CUCUCAACU CAGUCUU

rn5,oryCunz,
hg19,

us panTro4,
rheMacs3,
canFam3,
bosTau7,
dasNov3,
echTell,
monDomb5,
galGal4.

1763

1779

6mer

1:36158188;
36159942-
36158196;3
6159949

(miRhA) 3

(Transcript)5'GCAAGAUCAUCA U A 3

AAG GA GGU

Jccasg | Md.oryCunz,
1 T

: '+ hgl9,
UUC CU UCA  AGUCUWU
A C € ACUC 5' | panTro4,
rheMac3,
bosTau?,
dasNov3,
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loxAfr3,
monDom5

755- | 1:36144241; | (Transcript)s'c A _COe AgaC 3" 1 rn5,loxAfr3
AG GGAGA G GA G UCAGAAG
782 | 36146032- T LT
UC CCUCU € CUC  AGUCUWU
6mer | 36144251, (miRNA) 3'U AA 3!
36146048
405- | 1:36143891- | (Transcript)s'c A ' C CAG AF’-‘CLi . 3" rns.
AG GGAGA G GA G UCAGAAG
432 36143918 LT T T THE
UC CCucu € CU C  AGUCULU
émer (miRNA) 3'U AL 5
Fam 262- | X:15146999 (Transcript)5' AAGUCCAG ‘ 12‘ JAACU o ‘3 oryCun2,
UGAGG AG GUCAGAAA
120c 282 | 3- 11111 T hgt9,
AUUCC UC CAGUCULU
8mer | 151470013 | (miRNA) 3! G € UCAQU 5| panTro4,
rheMacs3,
canFam3,
dasNov3,
loxAfr3
991- | X:15147072 | (Transcript)s'uccags UUUAC  AuucC 3 rn5,hg19,
AGA UGA CAGARA
1013 | 2- I [ [T panTro4,
_ ucu ACU GUCULU
6mer | 151470744 (miRNA) 3 c & cA > | rheMac3,
canFam3,
bosTau7,
dasNov3,
loxAfr3.
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