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Abstract: In order to clarify the expression of miRNAs in muscle tissues of different breeds of sheep ( Owvis ari-

es) and screen the key miRNAs affecting intramuscular
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Small Tail Han sheep were used as experimental materi-

als. The intramuscular fat content of longissimus dorsi
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The results showed that the intramuscular fat content of Tan sheep was significantly higher than that of Dorper sheep,
and extremely significantly higher than that of Small Tail Han sheep, and the intramuscular fat content of Dorper sheep
was significantly higher than that of Small Tail Han sheep. The quality of transcriptome sequencing was good. A total of
134 known miRNAs and 153 predicted miRNAs were identified in three breeds of sheep. The length of these miRNAs
mainly ranged from 21 nt to 23 nt, and the first base had obvious preference for U base. With P < 0.05 and
Ilog, FC1>1 ( FC was the fold change) as the screening conditions, a total of 42 differentially expressed miRNAs were
obtained from the three comparison groups. Twenty-two differentially expressed miRNAs were screened in the compari-
son group of Dorper sheep and Tan sheep, 21 differentially expressed miRNAs were screened in the comparison group
of Small Tail Han sheep and Dorper sheep, and 12 differentially expressed miRNAs were screened in the comparison
group of Small Tail Han sheep and Tan sheep. The screened 42 miRNAs targeted to 326 target genes, which were sig-
nificantly enriched into 303 gene ontology( GO) entries such as meiosis I, mannosyl-oligosaccharide 1,2-a-mannosi-
dase activity and mannosyl-oligosaccharide mannosidase activity, and 320 Kyoto Encyclopedia of Genes and Genomes
(KEGG) metabolic pathways such as a-linolenic acid metabolism, linoleic acid metabolism, dopaminergic synapses,
insulin signaling pathway and N-glycan biosynthesis. According to the functional description of GO and KEGG, 23
miRNAs and 119 target genes might be involved in fat deposition. The miRNA targeted regulatory network was further
constructed, and finally the key miRNAs for fat deposition in sheep such as oar-miR-133, oar-miR-485-5p, novel 6,
novel_85 and novel_103 were screened. The qRT-PCR results of the eight randomly selected differentially expressed
miRNAs were consistent with transcriptome sequencing results, indicating that the transcriptome sequencing results
were reliable. This study provides a theoretical basis for further research on the molecular regulation mechanism of in-
tramuscular fat deposition in sheep and the breeding of high-quality sheep breeds.

Key words: sheep; intramuscular fat deposition; transcriptome; miRNA
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1 I LEERSEENX K (qRT-PCR) FTA3#

Table 1 List of primers used in real-time fluorescence quantitative polymerase chain reaction ( QRT-PCR)

HEH EHGIH((5—3") RImF195((5'—3")
U6 ACGGACAGGATTGACAGATT TCGCTCCACCAACTAAGAA
oar-miR-99a AGGTGTTCAACCCGTAGATCC CAGTGCAGGGTCCGAGGT
oar-miR-26a AAGCTGAGTTCAAGTAATCCAGG CAGTGCAGGGTCCGAGGT
oar-miR-374b CCACGTCGCGATATAATACAACCTG CAGTGCAGGGTCCGAGGT
oar-miR-19b ACTTCCTCTGTGCAAATCCATG CAGTGCAGGGTCCGAGGT
novel_9 AACGATAAACCCGTAGATCCGA CAGTGCAGGGTCCGAGGT
novel_202 AACAGATGAGACCTCCGGGT CAGTGCAGGGTCCGAGGT
novel_82 AGTCATGCGCGCAGAGGTAAA CAGTGCAGGGTCCGAGGT
novel_62 ACGTATGCACCGATTTCTCCT CAGTGCAGGGTCCGAGGT

2 ZER55HT

21 HBENHEHREEERSH

3AERE AP LN BRI & R 2 FoR, WS
WU GG & & e i, 35 5. 42% , i /NE 2 E LN g
5 & Ak, 2.10%, MEENLA RN SR s T
RIS, B 2 T/ N TE S M E LN I D5 &
W EmT/NBEE,
2.2 RNA-seq ##ESHT

ARAFGTHEST. 3 AT AR N 9 DT IR LA 2
FESL SO 3 Tlumina S & #E7 BB 7 5, 4015
J a5 4108 813 537 4%, Bi5 5 345 A U7 51 3t
*3 WFHERBIEE

Table 3 Sequencing data quality assessment

107 166 39055, BEAHEA Q20 #F 99% L) 1, Q30
TE 96% LA I, B TR SR I 0. 019% , B 3 41 B o 44
(£ 3), LRgsEFMTY & R4, ol H Tt
— 53T,

F2 INBESHNKIETS R

Table 2 Intramuscular fat content of three sheep breeds

Hb i WL BRI & (%)
S 5.42+0.83Aa
JAR(EES 3.14+0.41ABb

INBFEFE 2.10£0.31Bc
Bl 5 AR TR KB 7 BE 7R i B 1) L P9 B 7 2 i 25 S 3 (P<
0.01) AN [a) /NG 7 B 3 i b 8] AL PN A 7 7 i 22 2 I 3 (P<
0.05)

i i FWFH(4)  ARUTH(FK) HRE(%) Q20(%) Q30(%) G+C & H(%)
MR 1 11 302 204 11 185 170 0.01 99.15 96.51 48.97
2 10 617 482 10 380 780 0.01 99.18 97.13 49.53
3 12 058 893 11 602 400 0.01 99.20 96.87 49.17
W 1 12 449 500 12 312 405 0.01 99.37 97.54 47.67
2 13 771 179 13 645 512 0.01 99.39 97.55 46.54
3 13 548 701 13 400 969 0.01 99.36 97.47 46.54
INRIEF 1 13 879 489 13 729 275 0.01 99.16 96.70 44.88
2 10 408 638 10 254 694 0.01 99.31 97.28 47.26
3 10 777 451 10 655 185 0.01 99.35 97.42 47.87

2.3 miRNA FERSEE

£ 18~ 35 nt I8 [ P, i BE 25 FF & 19 A 20T
) i B A RO S BEAE 22 ot BF B AT 5
Fe il i MEE AT/ N FE 2R 22 nt 1Y read BT i HOA &
TAIAE (1), BAFEARZEDH 87% L LR/

RNA JPHI X8I T4 FERE S H 75 (£ 4), #
3 FPERE NN S LS B 134 4~ A miRNA Al
153 AT miRNA . X728 5E B A9 miRNA JE1 75 57 55
ARG T R PR, %0 miRNA FIFI miRNA 1984
PR U s EAT B S P (1 2)
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Table 4 Comparison of the screened small RNAs with the reference genome

A Ea & read # ,%%é,f 'fjfﬁ ELH miRNA $H M miRNA % F
GaRIEES 1 10 593 700 ( 100.00% ) 9 485 492 (89.54%) 106 125
2 9 124 443 (100.00% ) 7996 146 (87.63%) 101 113
3 9 942 299 (100.00% ) 8 872 071 (89.24%) 107 121
i 1 11 431 856 (100.00%) 10 914 193 (95.47%) 104 121
2 13 407 530 (100.00%) 12 963 362 (96.69% ) 102 107
3 13 129 124 (100.00%) 12 599 869 (95.97%) 104 119
INRIEE 1 13 077 159 (100.00%) 12 593 909 (96.30%) 111 102
9 659 222 (100.00% ) 9 087 930 (94.09%) 106 115
3 10 366 203 (100.00% ) 9 283 532 (89.56%) 100 114
100, = o= P P S 1001 == o = ==
90+ 90
801 80+
70+ 70F
S 60F S
;—é 501 | % 50+ |
= 40t = 40f
301 301
20+ 20
oF [ ] ] - | or [ — - |
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Fig.2 Preference analysis of the first base of miRNAs
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FHAF A B EE S 97 4> GO £ H , Hrp4:
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HEEME RS HSE GO 45H ., KEGG {5 il i 457
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K AR NRIEE SR R A E A R 168
AN, 4 AE B W AR NI SREE R
5 46 Ml S MR R E L, RS P AR
AT 20 M T EAEEBAE 6 BT, 2 5 42 R0
FEH o-WIRKFRCI WM RIS 2 U RE 2 fih | fik
B RIG 5L IR N-BVEN AW G AU TN 2R | 1%
ZRRFN ORI AE W A A AE % . AR GO A
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Table 5 Known miRNAs differentially expressed in the three comparison groups

245 miRNA log, FC P
I 5 L oar-miR-133 -1.163 6 1.786 5x107*
oar-miR-143 -1.390 6 8.552 5x1071°
oar-miR-26a -1.070 8 1.418 7x1077
oar-miR-27a -1.002 8 6.101 1x107™*
oar-miR-29b 1.081 3 3.048 5x1073
oar-miR-362 1.054 0 8.803 9x107*
oar-miR-380-3p -1.103 7 4.039 3x1073
oar-miR-3956-5p 1.006 2 4.275 9x1072
oar-miR-99a -1.003 4 3.686 2x107°
NRIEFHHINFE A oar-let-7h 1.123 4 3.923 4x1072
oar-miR-127 1.347 8 7.660 0x107°
oar-miR-19b 1.793 1 3.552 6x107*
oar-miR-200c¢ -1.660 3 5.244 1x1073
oar-miR-221 -1.128 4 4.405 1x1073
oar-miR-362 -1.490 6 3.060 0x107°
oar-miR-376a-5p 1.304 9 2.164 9x1072
oar-miR-380-3p 1.191 4 1.487 9x1072
oar-miR-3955-5p 1.059 6 3.039 1x1072
oar-miR-411b-5p 1.224 2 3.593 4x1072
oar-miR-432 1.495 8 4.465 5x1073
oar-miR-433-3p 1.599 7 6.003 1x1073
N IEE R AR oar-let-7h 1.069 5 3.999 3x1072
oar-miR-19b 2.022 9 8.150 0x107°
oar-miR-26a -1.130 9 1.540 0x1071°
oar-miR-374b 1.1815 2.308 3x107*
oar-miR-376¢-5p 1.087 7 4.392 9x1072
oar-miR-381-3p 1.169 2 1.730 9x1072
oar-miR-3955-5p 1.110 1 1.951 0x1072
oar-miR-485-5p 1.124 5 4.248 3x107>
oar-miR-99a -1.215 4 3.570 0x1071°

FC. 5550,

2.6 miRNA FB[E iR 4%

e 119 T RES S IR TR A AL L A 5
23 ANZE5RARIK miRNA F4 AL 129 L1 OC R X, Ho
FEMZRANE 7 Fr7s o T8 45 00 45 (51 & B, oar-miR-
133 ,oar-miR-485-5p .novel _6 .novel _85 Fll novel _103 #H
[0 21 22 B SR RE PR ELAA ARG T 52 B RO 42 I 4% ik A
FCnTRE R4 AR DU S HE miRNA

2.7 miRNA RXWIE

FIH qRT-PCR 153 3 ~4F 5 Fh 8 22 7%
75 miRNA ( oar-miRNA-99a | oar-miR-26a . oar-miR-
374b oar-miR-19b novel 9 novel 202 . novel 82  no-
vel _62) IYAHXT F ik 5 RNA-seq Il 7 74 21 (13X 8
> miRNA FRBEATEAR G —E (8 8) , BB
GEREIITEE
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