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miRNA, Hid 16 4> miRNA 23k B, 1 4> miRNA 235 R, #005E R 10000 A A= 22 S RE T % B 17 4~ 2% % miR-
NA, FETRIF] 535 ASHEL , #8 m) 4E T mTOR 15 538 B% AL 3 2 11 40 0 B 22 42 1) ssc-miR-486 , ssc-miR-204,
ssc-miR-338 Fll ssc-miR-885-3p 4 1~ miRNA Al e 558 ERK LT,
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Comparative analysis on miRNA transcriptomes of skeletal muscle between
one-month-old Wuzhishan pig and Landrace

SUN Rui-ping'®, WANG Feng', CHAO Zhe'?, LIU Hai-long'*, ZHENG Xin-li', LIU Quan-wei'?,
HUANG Li-li', XING Man-ping', WEI Li-min">
( L.Institute of Animal Science and Veterinary Medicine, Hainan Academy of Agricultural Science, Haikou 571100, China; 2.Hainan Key Lab of Tropical

Animal Reproduction & Breeding and Epidemic Disease Research, Haikou 571100, China)

Abstract: To investigate the differences of microRNA (miRNA) in growth and development of skeletal muscle be-
tween Wuzhishan pig and Landrace and to explore the effects of differential miRNAs on post-transcriptional regulation of skel-
etal muscle development, the longissimus dorsi muscles of one-month-old Wuzhishan pig and Landrace were used as materials
to screen their differential miRNAs related to skeletal muscle development by transcriptome sequencing and bioinformatics a-
nalysis. A total of 318 known porcine miRNAs were identified from two libraries, 312 and 306 known miRNAs were identified

in Wuzhishan and Landrace pigs respectively, and 83 and 88 new miRNAs were found at the same time. Seventeen differential

miRNAs were obtained, of which 16 miRNAs were up-
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regulated and one miRNA was down-regulated. A total of
535 target genes were predicted by 17 differential miRNAs,
targeting ssc-miR-486, ssc-miR-204, ssc-miR-338 and ssc-

SRR R LI 4 3 H (ZY2019HNO1) miR-885-3p, which were regulated by the mTOR signaling
YRR AY  FhEETE(1982-) 4o L PG A L 11 BT ST 61, R 2 pathway and actin cytoskeleton. The four miRNAs can par-

RN R E R E P 5 5, (E-mail) ruipingd37 @ ticipate in the growth and development of skeletal muscle.
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JRCEAARTH 7 T H R B 2 2 A M miRNA
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ANFIFEAR (] 22 52 323519 miRNA , DL 2 AR EOR T 46
F2 M Q (H/NFET 0. 01 fEH22 5 miRNA vk 4%
{4, iz} RNAhybrid ,miRanda , TargetScan 3 Ff' miR-
NA #EEED] PO A4, B0 22 5 miRNA Y L [A]
Xof Z2AS TR 45 RIS A N B A 25 2R il
JH KEGG pathway 7EZ& A% #8 A P i) 4 38 (% i
BRI E L.

2 4 R

2.1 FHIFWEFK B miRNA R Hi1E

2555 W JE AR E i ( Raw data) (493 908 075 106 AR5
AL A T F48 (L /NEDRE A U5 0 2 A I
KL miRNA SC#E . M 2 4> miRNA SCE 435 3545
21 178 73945 F120 725 847 & miRNA J& 15 751, 2=
FRAK T 7 Read Ji, 43 5l 3K 45 /& i & Clean reads
20 165 360 4% F1 19 565 284 4%, /% % i 54 Read 1Y
95. 22%H1 94. 4% , REM E AL B HE 4 | AR 5
£ Unique JF91 43 45 420 645 2 1678 594 4%, 43 5]
iKF) 59. 47%F1 61. 44%, HHIE 1 W], X LSBTy
YK R LB A TE 20~23 nt, Hirh FEHIHKEE 22 nt
i He ek, 5 R ) miRNA KB A A AT, ()
AR A% L miRNA Bl g (el PR A T 580, A BLH
FRIBARK AT UL 18~26 nt miRNA 1 37 il Jik
XU BA AR ik (1 2) , ST E 45
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20 AR RNA 2851 Clean reads, 25 & miRNA (14
18* - YIEEARAE 32 H Mireap P AR A4 X A 781 miRNA
18 19 20 21 22 23/ fj 25 26 27 28 29 30 ?ﬁ(ﬂﬂ%*ﬁ,ﬁﬂ?ﬁm%ﬂF‘ﬁﬂT 33 /I\%ﬁ miRNA,TjE
. fzf‘ (:t)l . K BT 88 8 miRNA, X miRNA %3k it

E1 FHE#EWLFE(1W) KB (1C) miRNA XEKESfE
Fig.1 Length distribution of miRNA in Wuzhishan pig (1W)
and Landrace (1C)

2.2 BHAK¥E miRNA HEEMGITHH

5 BT T S Clean reads 5 miRbase21.0
HEMAYHE miRNA JiRFF 51 7547 R, 45 R oK
M2 A SCPEH IR R 1A 318 AP FIAYE miRNA
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let7 Z J% . ssc-miR-26a . ssc-miR-10a %% 2 > miRNA
T 1 A8 LR AR L 5 LZE 2Urh 21 5k
(K 3) . MiAEA LA R ssc-miR-133a-3p 7E 1
VWS TR LR R P88 L2 2R i vh ek 2 4 31)
HETESS 14 7120 £, X LEHT A LAY miRNA Kk &
H#AR AR, RPKM> 300 () miRNA 1A 2 4>, 50 51 K
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Fig.2 The first base bias of known miRNAs(A) and predicted new miRNAs(B)
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a;ssc-miR-206; b; ssc-miR-1; ¢ ssc-let-7a; d; ssc-let-7g; e : ssc-let-
7f; f: ssc-let-7c; g: ssc-miR-26a; h ; ssc-miR-10b; i ; ssc-miR-10a-5p ;
j:ssc-let-Te,
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Fig.3 Statistics of pig miRNAs with the top 10 expression

2.3 FHIBLEMKBENZE R miRNA
WHEZEFHERKRTET 2 M Q H/NTET
0.01 YEM2% 5 miRNA 13 £ bR e, X FL48 11 5% Al
KRR 22 7 miRNA AT, A A 17 4> miR-
NA f56 LR &, o e fudg 1L v 2 3 iy
16 4~ ,40FH 1 4 miRNA (ssc-miR-376a-3p) & 21
FFPE, BT sse-miR-205 76 1 A K AR %k
HARME, BT DL 22 S dmo R . MRIAERE 2500
Bl KM ssc-miR-486 Fll ssc-miR-9 iz (#£ 1) .
2.4 FHIBWHEMKEEES miRNA HIEES 1T
iz ] miRNA #8256 PR 300 4K RNAhybrid | mi-
Randa Fil TargetScan il Ul F 45 L1 5% F1 1 1 5% 22 5+
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Table 1 Statistics of differentially expressed miRNA in Wuzhishan

pig and Landrace

£ PR Ke® sl %k QfH

ssc-miR-486 17 73232 42 014.85 2.37 0
ssc-miR-9 384.44 1037.58 270 1.54x107%
ssc-miR-9-1 384.44 1 037.58 270 1.54x107%°
ssc-miR-9-2 384.44 1 037.58 270 1.54x107%
ssc-miR-122 308.51 664.20 2.15  1.54x10™®
ssc-miR-885-3p 224.15 603.24 2,69 1.69x107%
ssc-miR-204 247.05 535.93 2,17 3.71x107%
ssc-miR-183 128.95 318.77 2.47  9.30x107"7
ssc-miR-885-5p 95.21 266.70 2.80  2.48x107"7
ssc-miR-338 67.49 175.26 2.60  1.73x107'°
ssc-miR-205 0.000 1 43.18 43 179.42 7.67x107"
ssc-miR-935 10.85 43.18 3.98  3.89x107°
ssc-miR-217 8.44 35.56 422 1.29x10™*
ssc-miR-34¢ 3.62 29.21 8.08  1.25x107°
ssc-miR-7857-3p 6.03 25.40 422 1.43x107°
ssc-miR-452 8.44 25.40 3.01 9.85x1073
ssc-miR-376a-3p 53.03 19.05 0.36  4.02x107°
3 1.

WA AR E B 222 HNEREm  EA
AH S (R e 2 e o) 28 o S 1k 3 R S TR () A B 8 45
s JE A 3o D) 208 2 MR Al B ARTL A I 1 3
THAh, VR —2R 2 AEAE T8 A N B AT
PEOIRE AR S RNA , miRNA US54 YrbLik A
(2R b AiG o, SRR AN I & & o4k 3 Ao
T4 miRNA X AL A AT B RN A= A 2 2 A T
AU R ARG A A P R T e T Y T A
WIFF T T ARV R B #% UL miRNA 7EAR R A K
B Bt AN [R) LA A 2 b 1 23 5 B0, AR H I AL
PZH 2 25— AU AY miRNA |, 11T HL & B miRNA

*®2 Z£57 miRNA #EEK KEGG BT
Table 2 KEGG pathway analysis of different miRNA target genes

i #%H ATH(%)

Fc gamma R-mediated phagocytosis 11 2.97
Small cell lung cancer 9 2.43
Acute myeloid leukemia 7 1.89
mTOR signaling pathway 7 1.89
Toxoplasmosis 9 2.43
Pancreatic cancer 7 1.89
Hypertrophic cardiomyopathy ( HCM) 9 2.43
Epstein-Barr virus infection 13 3.51
Dilated cardiomyopathy 9 2.43
Regulation of actin cytoskeleton 16 4.32
Arrhythmogenic right ventricular cardio- 8 2.16
myopathy (ARVC)

Circadian rhythm - fly 2 0.54
Phosphatidylinositol signaling system 9 2.43
Apoptosis 7 1.89
Regulation of lipolysis in adipocytes 5 1.35
F cepsilon RI signaling pathway 6 1.62
TNF signaling pathway 8 2.16
Adipocytokine signaling pathway 6 1.62
Endocytosis 14 3.78
Amoebiasis 9 2.43

(kA B e P AL VR S 0 HoR miR-1
miR-133a , miR-206 & ff 5% i £ 1) WLAF 57 % miR-
NAM™ . miR-206 755 MR B9 AS TR) % & B BE A A AF
W AR AR, (0 LA T2 A0 i 3 5 0 G
FE ) miR-1 FERE IR AR B B Beh B Rk,
BAE AR R s 2635, T miR-133 7654 B AN IR IR
KE MBS AT R B B B LT R A 5] (R
FERE A miR-133 Ak aE b s miR-432 7£
FEIRRG & B B B 3 it e, AR Bl AR IR R K
BT R, miR-378 .miR-1 Fl miR-206 7& & #% LI
ODAUPEEERE" . 525 E NS
#ﬁz AWt 1 AR Lh R B EHEATRTE 1A

2 9 miRNA 4355 mi-206 . miR-1, i miR-133a
*HXTTL X 2 > miRNA ik &8A%  (HET I W )E
FTE AP miRNA, HI8 WG/ S K A G
T AL T SRR 19 22 52T B T AN [ 1 1A 28 1 55 F
WLIR R
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A B B, AN, ssc-miR-486 ] 18 1 418 1]
AKT {5530 % 04 f )8 4 R 7 B R Wl SL R ( PTEN ) %
B B LA, o 3R 3K sse-miR-486 & 5 B 15
PTEN FE PRV 22 F0 5E DRRE 1 R 42 7 4ok - % L P26
S TEARDRR R 2L TS 0 2L 55 7 R ( Conjugated
linoleic acids, CLA) J5 BRAL miR-452 1) 3R ik &
F L4 500 1, CLA v RE 3 5 i LA o miR-
452 ek A B LA R T A, A
e R A2 5 miR-204 F1 miR-34¢ b C Wk
5B L E I, Wnt/B-catenin {5 5 18 i =
SE8N LT, T LA UL A3 58 R 25 A AR
AR, miR-204 3 54E H F Wnt/B-catenin
{538 T R AR B AR LR B R T 78 C,C, 4l
LA TR 3 2% miR-204 fig B 40 L2
A3 P AL T B FE ' miR-34e Al 1
YY1 SE LR8P 1 85 L2 B9 386 i B A Ae™ AR HF
e 17 P22 52635 miRNA 1Y 535 PRI L E
3| 249 AW A 18 4N Rl 22 0
= HAPEFEENLA K P 2 AE A mTOR 15
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UEB] mTOR {55 MW A MR AT LA

P A e AL e A K p R HEAE R, 4
FeSEVERS LA B Y mTOR , Zh7E A4 5 18 LLE
YA K Z B, Wi S BU™ A NLA R, e
LT mTOR A5 5 3 [ rh OGS L A 1) 22 5% miR-
NA BR T HEHRIE ML A K & T AHCH ssc-miR-
486 Fl1 ssc-miR-204 4}, i 4 ssc-miR-338 Fl ssc-miR-
885-3p,iX 2 > miRNA 2 HF 5N EK E B MK,
W — L D BERIE

WG i RNA-Seq 15 2] 1 H #& F45 115 Fi
KABET K NIAHZ H miRNA 555540 0% 31
BT WA Z IR 25 5 e B DR N R AR A 1 R
Z0Mr &K B, AR 2 miRNA ( ssc-miR-486 | ssc-miR-
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