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Identification of new miRNAs and isomirs in liver tissue of dairy cows
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ABSTRACT

Negative energy balance (NEB) occurs in high-producing dairy cows in first few weeks after parturition, that energy
demand for maintenance and milk production exceeds the dietary energy intake. NEB has a considerable economic
importance due to negative effect on health and fertility in dairy herds, therefore, the identification of its effective
regulatory mechanism is important. miRNAs are one of these effective regulatory factors in NEB. Despite of the
importance of NEB, the regulatory mechanisms related to miRNAs has not been well documented. In this study
miRNA-seq data from liver tissue of eight Holstein dairy cows were analyzed to identify new miRNAs and isomirs.
All data have been achieved from GEO in NCBI database. A total of 291 new miRNAs with homologous gene in
other species were identified. Moreover, 164 new miRNAs without homologous were identified. Investigation of
target genes of these miRNAs lead to identify biological paths related to NEB. Also 466 new isomiR and 95 new
miRNA* were detected for the first time in cow genome. The results of the current study provide new information for
better understanding of the regulatory roles of miRNAs in NEB.
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7SNEB? 35,531,177 33,752,175 21,850,263 (0.65)
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1. Medium negative energy balance
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Figure 1. miRNA secondary structure predicted for a novel miRNA with accession number 29874_3 which has
homology with has-miR-561-3p. The sequence of the mature sequence is red and purple shows miRNA * sequence.
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Table 2. Different features of the top 10 novel miRNA with homology

Accession miRDeep2 Number . Mature miRNA Numper of Gene ontology
number Score  of reads mIRNA homology sequence predicted (P <0.05)
target genes
329874 580 1116 hsa-miR-561-3p  gaaaguuuguugggguuuuuc 997 JNK cascade
3 31257 10 10 hsa-miR-637 acuggggguugagaaugucgeu 220 The process of biosynthesis
of lipids and phospholipids
25 23278 5.6 77 hsa-miR-1269a  guggacuggagggggcauccuu 304 Carbohydrate metabolic process
20_17885 5.6 12 efu-miR-411 ucgguggaagggggaauu 67 _
2422900 55 372 hsa-miR-92a-2-5p  gggugggggggcggcygy 120 Regulated by stress-activated
protein kinase
5 35624 55 60 mmu-miR-122-5p  aggagugucgggacaaggccu 170 The process of lipid biosynthesis
6_36835 55 19 hsa-miR-940 aaggcaggcagaguagggeugu 360 _
11 2572 54 481  mmu-miR-185-5p  uggagagaacagguggcuuu 433 Process immune system
16 9592 5.4 292 hsa-miR-548d-3p  aaaaaaccgaguggacuuuuu 839 By stress-activated protein kinase
signaling pathway
22 20626 5.6 46 hsa-miR-1236-5p  agagugaccugugcggeugccac 217 Nucleotide-Sugar transfer
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Table 3. Different features of the top 10 novel miRNA without homology

Name of Score of  Number of Mature miRNA Numt_)er of Gene ontology
miRNA miRDeep2 reads sequence predicted (P <0.05)
target genes

13 5619 150 391 aaagguucguuuagguuuuc 332 response to stress

18 12815 510 1006 gaaaguucguucggguuuuua 554 the development of the immune system

14 6187 340 463 agggucgggccugguuag 19 Immune response, the immune system

1 175711 360 707 ccaaaguucguucggguuuuu 453 Regulation of immune  system,
activation of the immune response

23 21424 490 605 aagaguucguucugguuuuuc 445 The development of the immune
system, metabolic processes lipids

21 19796 450 679 aaguacaggaugcccaaugaa 461 Regulation of phosphorylation

228601 8900 17340 aaaaguucguucggguuuu 526 JNK Cascade , protein kinase signaling
pathway activated by stress

739486 3200 6322 aaaaacucaaacgaacuuuuga 504 Response to stress

42897 X 430 739 aaaccugaaugaacuuuuug 380 Cascade INK
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Table 4. Summary of identified isomir

Name of Total

NTA NTA NTA NTA

MiRNA reads Iv5pT  Iv5pE Iv3pT Iv3pE ©) © L) A) mv
bta-miR-122 158,050,836 43,948 31 67,504,749 10,649,958 507,843 768,228 2,647,048 12,006,900 83,872
bta-miR-192 17,905,238 523,153 93 11,727,377 55,185 77,960 158,874 2,005,620 695550 2,564,635
bta-miR-140 3,831,939 998,750 71 892,595 238,794 29,782 33,695 332,250 420,904 544,308

bta-let-7c 2,353,930 1,723 0 638,717 254,919 13,431 12,474 32,003 161,126 1,051

bta-let-7i 1,552,645 96 12 1,301,359 771 4,431 6,642 95,834 38,614 913
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Table 5. The summary of identified new miRNA"

Name of Sequence Read Name of Sequence Read

mIRNA q count mIRNA q count
bta-mir-28-3p  TCCAGGAGCTCTCAATCTAGTG 8,151 bta-mir-30a-3p GCTGCAAACATCCGACTGAAAG 19,127
bta-mir-885-3p TATCCACTACACCCCGCTGCCT 4,285 bta-mir-340-5p TTATAAAGCAATGAGACTGATT 8,933
bta-mir-139-3p ACTCCAACAGGGCCGCGTCTCCA 3,606 bta-mir-30e-3p GCTGTAAACATCCGACTGAAAG 1,912
bta-mir-30f-3p  AGAGTAAACAGCCTTCTCCCAG 1,714 bta-mir-92a-1-5p  AGGTTGGGATCGGTTGCAATGCT 1,329
bta-mir-122-3p  AACGCCATTATCACACTAAATA 927 bta-mir-374a-3p CTTATCAGGTTGTATTGTAATT 615
bta-mir-106b-3p  CCGCACTGTGGGTACTTGCTG 587 bta-let-7d-3p CTATACGACCTGCTGCCTTTCT 546
bta-mir-25-5p  AGGCGGAGACTTGGGCAATTGC 386 bta-mir-204-3p ACGTCCCTTTGCCTTCCCAGC 281
bta-mir-539-3p  ATACAAGGACAATTTCTTTCT 234 bta-mir-365-2-5p  ACAGCTGCCCCTGAAAGTCCCTC 205
bta-mir-532-3p CCTCCCACACCCAAGGCTTGCA 202 bta-mir-2284w-3p  AAAACCTCAATGAACTCTTTGG 189
bta-mir-376c-3p  AACATAGAGGAAATTCCACGT 188 bta-mir-7-2-3p TATGGCAGACTGTGATTTGTTG 150
bta-mir-301a-5p AGTAGTGCAATAAAGTCAGAGC 135 bta-mir-3432a-2-3p  CCTGAGGGATCTTTAGTTGCTG 135
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