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Abstract: This study aimed to predict novel miRNAs of bovine by comparative genomics and
bioinformatics analysis. According to the conservation of miRNAs sequence, we compared the
known miRNAs in human, mouse, sheep, pig and dog with the bovine genome sequence
(UMD3. 1) in NCBI to predict novel miRNAs,some of which were validated by qRT-PCR. A total
of 44 novel miRNAs of bovine were obtained. Four of these were randomly selected to be valida-
ted. It was found that the 4 predicted miRNAs were expressed in mammary gland, cardiac muscle,
uterus and liver of lactating Chinese Holstein cows. The methodology provides an alternative ap-
proach to predict the novel miRNAs and provide a groundwork for gene expression and trait for-
mation mechanisms in dairy cattle.
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Table 1 Primers for qRT-PCR validation of 4 predicted bovine miRNAs
miRNA 4 FR EHFRIIY E1E7| iR JGREE/C
Name Stem-Loop RT primer Primer Tm
R0 CTCAACTGGTGTCGTGGAGTCGGC-  F: TGGGTTGGGCTTCTTTGGTTATCT 60
ssc-miR-9-
o AATTCAGTTGAG R.CTCAACTGGTGTCGTGGAGTC
o R CTCAACTGGTGTCGTGGAGTCGG- F.GGGTCTGGGTGGAAGACTAGT 60
sa-miR-
CAATTCAGTTGAG R.CTCAACTGGTGTCGTGGAGTC
CTCAACTGGTGTCGTGGAGTCG- F.GGTCGGGTAAGTGCGTGCAT
mmu-miR-467¢ ) o - 60
GCAATTCAGTTGAG R:CTCAACTGGTGTCGTGGAGTC
o miR-143 CTCAACTGGTGTCGTGGAGTCG- F.GGTTCTGGGTGAGAGAAGCAC 60
cfa-miR-
GCAATTCAGTTGAG R.CTCAACTGGTGTCGTGGAGTC
U6 Forward ssD0904071006 (5| ¥4 5 60
U6 Reverse ssD0904071007 (5| ¥ %% 5 60
2 [EIFELEX L miRNA 4]
Table 2 The results of miRNA Blast
A R R
FHT Xy s 0~3 M Rg AL 22 ¢ HANRIA ARERY GRS
T L3 H miRNA $H No. of bovi HEAMTFFEH K451 miRNAs
No. of bovine
Mammal No. of miRNAs No. of sequences with 0-3 Hairpin Potential novel
homologous
for Blast mismatches and non-coding protein  candidates miRNAs
sequences
A Human 1872 1611 505 1021 26
/N Bl Mouse 1186 492 151 242 7
#5 °F Sheep 105 99 15 17 1
¥ Pig 280 195 65 94 7
¥ Dog 324 209 60 107 3
Bt Total 3 767 2 606 796 1481 44
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Table 3 The results of predicted novel miRNAs

# miRNAs
Novel miRNAs

Yr& B Hfg/ (k] - mol™ ")
Folding free energy

A miRNA Jy 3

Mature miRNA sequence

JE miRNA K B /nt
The length of mature miRNA

hsa-let-7e —143.57
hsa-miR-7 —153. 20
hsa-miR-9 —141. 48
hsa-miR-24 —141. 48
hsa-miR-24 —116.79
hsa-miR-29b-2 —128.51
hsa-miR-29b-2 —128.50
hsa-miR-147 —125.99
hsa-miR-191 —187.11
hsa-miR-345 —83. 30
hsa-miR-425 —157.39
hsa-miR-450a —140. 64
hsa-miR-486-3p —184.18
hsa-miR-486-5p —184. 60
hsa-miR-568 —100. 88
hsa-miR-671-3p —178.74
hsa-miR-671-5p —229. 80
hsa-miR-2054 —77.02
hsa-miR-4292 —157. 39
hsa-miR-4294 —150. 27
hsa-miR-4479 —133.11
hsa-miR-4516 —128.51
hsa-miR-4674 —69.90
hsa-miR-4680-5p —88.32
hsa-miR-4716-3p —164. 50
hsa-miR-4753-3p —92.09
mmu-miR-467¢ —137. 30
mmu-miR-467e —103. 81
mmu-miR-467g —106. 74
mmu-miR-671-5p —229. 80
mmu-miR-1898 —113.02
mmu-miR-3107 —184. 60
mmu-miR-3473 —117. 20
oar-miR-370-5p —128.92
ssc-let-7e —143.57
ssc-miR-9-1 —141. 90
ssc-miR-9-1 —158.23
ssc-miR-9-2 —158. 23
ssc-miR-374b-5p —146. 50
ssc-miR-421 —138.13
ssc-miR-421 —140. 64
cfa-miR-9 —158. 23
cfa-miR-143 —135. 20
cfa-let-7¢c —143.57

UGAGGUAGGAGGUUGUAUAGUU
UGGAAGACUAGUGAUUUUGUUGU
UCUUUGGUUAUCUAGCUGUAUGA

UGCCUACUGAGCUGAUAUCAGU
UGCCUACUGAGCUGAUAUCAGU
CUGGUUUCACAUGGUGGCUUAG
CUGGUUUCACAUGGUGGCUUAG
GUGUGUGGAAAUGCUUCUGC
CAACGGAAUCCCAAAAGCAGCUG
GCUGACUCCUAGUCCAGGGCUC
AAUGACACGAUCACUCCCGUUGA
UUUUGCGAUGUUCCUAAUAU
CGGGGCAGCUCAGUACAGGAU
UCCUGUACUGAGCUGCCCCGAG
AUGUAUAAAUGUAUACACAC
UCCGGUUCUCAGGGCUCCACC
AGGAAGCCCUGGAGGGGCUGGAG
CUGUAAUAUAAAUUUAAUUUAUU
CCCCUGGGCCGGCCUUGG
GGGAGUCUACAGCAGGG
CGCGCGGCCGUGCUCGGAGCAG
GGGAGAAGGGUCGGGGC
CUGGGCUCGGGACGCGCGGCU
AGAACUCUUGCAGUCUUAGAUGU
AAGGGGGAAGGAAACAUGGAGA

UUCUCUUUCUUUAGCCUUGUGU

UAAGUGCGUGCAUGUAUAUGUG

AUAAGUGUGAGCAUGUAUAUGU

UAUACAUACACACACAUAUAU
AGGAAGCCCUGGAGGGGCUGGAG
AGGUCAAGGUUCACAGGGGAUC
UCCUGUACUGAGCUGCCCCGAG
UGGAGAGAUGGCUCAGCA
CAGGUCACGUCUCUGCAGUUAC

UGAGGUAGGAGGUUGUAUAGUU
UCUUUGGUUAUCUAGCUGUAUGA
UCUUUGGUUAUCUAGCUGUAUGA
UCUUUGGUUAUCUAGCUGUAUGA

AUAUAAUACAACCUGCUAAGUG
CCUCAUUAAAUGUUUGUUGAAUGA
CCUCAUUAAAUGUUUGUUGAAUGA

UCUUUGGUUAUCUAGCUGUAUGA
UGAGAUGAAGCACUGUAGCUC
UGAGGUAGUAGGUUGUAUGGUU

22
23
23
22
22
22
22
20
23
22
23
22
21
22
20
21
23
23
18
18
22
17
21
23
22
22
22
22
22
23
22
22
18
22
22
23
23
23
21
24
24
23
21
22
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hsa-let-7¢ hsa-miR-7 hsa-miR-9 hsa-miR-24 hsa-miR-24 hsa-miR-29b-2

hsa-miR-29b-2 hsa-miR-147 hsa-miR-191 hsa-miR-345 hsa-miR-425 hsa-miR-450a

hsa-miR-486-3p hsa-miR-486-5p hsa-miR-568 hsa-miR-671-3p hsa-miR-671-5p hsa-miR-2054

hsa-miR-4292 hsa-miR-4294 hsa-miR-4479 hsa-miR-4516 hsa-miR-4674 hsa-miR-4680-5p

hsa-miR-4716-3p hsa-miR-4753-3p mmu-miR-467c¢c mmu-miR-467¢ mmu-miR-467g mMmu-miR-671-5p

mmu-miR-1898 mmu-miR-3107 mmu-miR-3473 oar-miR-370-5p ssc-let-7e ssc-miR-9-1

ssc-miR-9-1 ssc-miR-9-2 ssc-miR-374b-5p ssc-miR-421 ssc-miR-421 cfa-let-7c

cfa-miR-9 ctfa-miR-143

1 f&3% miRNAs Bl & 5 F Z R a5

Fig. 1 Prediction of secondary structure of pre-miRNA molecule
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A. The expression of ssc-miR-9-2 in 4 tissues of lactating Chinese Holstein cows; B. The expression of has-miR-7 in 4
tissues of lactating Chinese Holstein cows;C. The expression of mmu-miR-467c¢ in4 tissues of lactating Chinese Hol-
stein cows;D. The expression of cfa-miR-143 in 4 tissues of lactating Chinese Holstein cows. * . P<C0. 05

B 2 44943 miRNAs qRT-PCR IGiE &5 R

Fig. 2 The results of qRT-PCR validation of 4 predicted bovine miRNAs
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B R T 0] A BA P 2 AR ST E S AR
HE AT E] 44 F5 4R B A% 3£ miRNAs, £ X)X
44 % miRNAs WHTH 5 F 317 50 B B, ATk
P 2% )% 50 AH 8L miRNAs 4 F 0] 1 K 5] 19 /i 4
BT N3 4 9 hsa-miR-24, hsa-miR-29b-2 .,
ssc-miR-421 ., sse-miR-9-1, H B i i W &% & e 45 44
BIFF G miRNA Y 15000 J5 00 i 53X 8 45 A& Je 45 14
H H BERL/N X 28 miRNAs & 45 A5 25 745 4 B0 AR
T A LUHEIN B AT R A R AFAE ) . X 28 miRNAs )
FHTARAL F 23 )5 51 1 A W) A7 B B 28 miRNA
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