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Abstract: The growth and development of skeletal muscle is an important factor affecting pork
production and quality, which is elaborately regulated by many genetic and nutritional factors.
MicroRNA (miRNA) is a non-coding RNA with a length of about 22 nt, which binds to the
3'UTR sequence of the mRNA of the target genes, and consequently regulates its
post-transcriptional expression level. In recent years, a large number of studies have shown that
miRNAs are involved in various life processes such as growth and development, reproduction,
and diseases. The role of miRNAs in the regulation of porcine skeletal muscle development was
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reviewed, with the hope to provide a reference for the genetic improvement of pigs.
Keywords: miRNA; pig; skeletal muscle; developmental regulation
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FEo o, G5 A0 R SR AL B (cy clin-
dependent kinases, CDKs)Z ji% . HC X} & (paired
box proteins, Pax)ZE[F K% . WU JE Y H 1
(myogenic regulator factors, MRFs) A K A L3 ik
[ FZ % (myocyte enhancer factors, MEF2)55

200 0 JR) 40 2R ORI S 2K T CDK H i &
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A0 M A (cyelin) B A G4, 1 240 A 40
AP 7, CDK4/6 ATLAS 4 D
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1t MyoD & H7E JLATE i Hh & 45 AR ),
Pax7 FLAENEVERTIA M b RIE, BRI
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miRNA), I pri-miRNA E A A58 4 e b 25
W ST b, RN Y)
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E— 205 Rk BLHAE R LA A s Rk, JF

CCND1, CCNBI1 #1 P21 Fi#, MyoG Fll MyHC
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HEH#5 PIK3RI A 3'UTR 454, il PI3K/
PR DR RIEAE™, miR-27a {6 AKT (5515, IWidmid c2C12 LA G 5
RAALAN A 43 A AR ORI Z 1) miRNA  (BU, BOMTEEE LA A K & R4 T
PR MAE WA G R R R HBE B IR, 74 2P 28 ERTR, miRNA TERE 5 #% L2 i 1 5
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Figure 1 The role of various miRNAs in regulating the proliferation and differentiation of porcine skeletal
muscle cells.
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F1 55X RAMEIEEF D LHEZE miRNAs

Table I miRNAs associated with proliferation and differentiation of porcine skeletal muscle cells
miRNA Proliferation Differentiate Target References
miRNA Y-56 Inhibition Unknown IGF-1R [42]
miR-199b Inhibition Unknown JAG1 [43]
miR-27a Unknown Inhibition MyoG [44]
miR-22 Inhibition Activate TGF-BR1 [45]
miR-323-3p Inhibition Activate Smad?2 [46]
miR-27b Inhibition Activate MDFI [49]
miR-664-5p Activate Inhibition Wntl [50]
miRNA-195/497 Inhibition Activate HMGAT1-1d3 [51]
miR-34c Inhibition Activate Notchl [52]
miR-127 Inhibition Inhibition Unknown [53]
miR-432 Inhibition Inhibition E2F3, P55PIK [54]

3.2 miRNA BiE & BB A4 X B¢

HHEMERRESE . HUEFAEL. i
P& LER 25 A FE 4% (myosin heavy chain, MyHC)[¥)
ANRTEZS, WEFLERT 43k 4 A, 23 17
Ia B, TIx B, 11 B Hidh MyHC T 448 3
AT . MyHC Tla A A LT, MyHC IIx
Fl MyHC IIb 43 512 H ) Y R b e 2 5
MyHC IIb BUF 4RI, MyHC T BUST 4k AT 3%
E SRR LA B 1, BRI LR
ATP Jiff 1% M AP BEfR BE 1 o 1 HLAT SR EF4ER
SPHY MyHC 1Ib B4R 455 A 8 s b, IR
7 PR A RO B R MyHC T RUEF
Y 0] S A B, 9870 PSE R I & AE H T
WA T F B LA LRI B 4 52 ) %
FRZ B52m, Hd miRNA 8 7 5 5
% WLEF 2 2R (1 e AR 1 P bl 25 S SR A o X
DURE I 5058 R SCAS , Mg LU SR BEAS 1 24 52 )5 X
PR L (B = Sk L) A iE L (e B L) i A7

#z2 SHEHRABNAHE LB ZEHEXE miRNAs

miRNA W7 & B, IF 63 225 HKikIHH,
M5 22 4~ EFEAY miRNA A1 41 AT A
miRNA, HH, ssc-miR-499 7EM& LAY F ik 5
FAEMRNLF A0, Zhang %01k IR 44 1R
B fntg 3 MyHC 25 1K I BB 3 MyHC 25
HK, FF Hse @ fRid ol LU i 3] miR-27a
1) 92 35 F 2Ty BB DA T AR 4 495 B i LT 4SS B AP
WLET 4E 2 A5 Ry 18 LT 4 . AT BN ER T ok B R
(RO)FIA FE(LW) miRNA FikiERH, 5
LW FEH LG, RC HMHE R KNI(LD)EA H &Lt
5] 1) 12 ULET 4 A 75 3R 3K 1) miR-152, iX KB
miR-152 ] fiE 5 55 LLT 43558 4 28 BRI JULAE BT
HE— Y & miR-152 @ f ¥ [6 UCP3 ¢ #k18
ULEF 4k B9 B 55 A, AR A BA A 2 B miR-151-
3p AT LA A ATP2a2 1518 LAY 22 361l fILET 4t
HA R AR 25 TR, miRNA 3 13 ¥ 7]
H PRI, (G ALLT SRR (3 2), F
T 2R354 1A it Jo

Table 2 miRNAs associated with porcine skeletal muscle muscle fiber type transformation

miRNA Function Target References
miR-499 Promote slow muscle fiber expression Unknown [58]
miR-27a Promote fast-twitch to slow-twitch muscle fibers Unknown [59]
miR-152 Promote slow muscle fiber expression UCP3 [60]
miR-208b Decreased number of slow-twitch fibers SOX-6 [62]
miR-23a Reduce the proportion of slow-twitch fibers MEF2C [63]
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TR JEACHE D7 40 i miR-146a-5p 18 B4R
] SMAD % it .5t 4 (SMAD4)J# 55 TGF-p 55
5, MG 43 58 . 4, miR-146a-5p
i TNF SZ4KHH G F 6 (TNF receptor
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miR-181c. miR-362 1 miR-127 F 78, H4h
A BAKT b 5 i B o B R TEWT (35 H IR FIE
SERFHA(287 HIR)ME K NLETT miRNA-seq
M, &P miR-127. miR-299 I miR-432-5p
FE R SE T 2R 5K AR T W T8 Hh i 3=
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Figure 2 miR-152 targets pyruvate kinase to

regulate the pork pH and affects pork quality!®*.
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*3 SRR XE miRNAs
Table 3 miRNAs associated with fat deposition

miRNA Function Target References
miR-146a-5p Inhibits adipogenensis SMAD4/TRAF6 [67]
miR-99b-5p Attenuates adipogenesis SCD1/Lpinl [68]
miR-199a-5p Affects porcine preadipocyte proliferation Cav-1 [69]
miR-214-3p Promotes 3T3-L1 preadipocyte differentiation Ctnnbl [70]
miR-129-5p Inhibits 3T3-L1 preadipocyte proliferation G3BP1 [71]
miR-324-5p Promotes lipid droplet accumulation KLF3 [72]
miR-370 Represses lipid accumulation FoxOl [73]
miR-425-5p Inhibited adipogenesis KLF13 [74]
miR-127 Inhibited adipogenesis MAPK4/HOXC6 [75]
miR-103 Promotes 3T3-L1 cell adipogenesis MEF2D [76]
miR-125a Inhibits porcine preadipocytes differentiation ERRa [77]

miRNA 7EA [ R e LA AR KRR &
W R IEE AR o [ ST ] BA e
XF 8 JT Y TLAR IS S FT R AT Solexa
Fe, JEEE S AR R, ikt 5 Bl
KAMKH2ZES miRNA, Hp Rk 5 MR
miRNA & 5 TR & =55 38 % (ssc-miR-362 |
ssc-miR-455-3p, ssc-miR-497 . ssc-miR-499-5p
Al ssc-miR-874)7, Xi 21003 3of o 308 dnf 4 A1 K
FUREY 5 ARG (40, 55, 63, 70, 90 d)iE
K WLETT Solexa M7, FHSHEHWIELT
AR miRNA, 2% B miR-499-5P 1] LI#E
[] (LB ET4E & AE 9415 I destrin i 3'UTR L3
H M f B A T (recombinant human destrin,
DSTN)JH#E AR & T o X it — 2o
] b, 5 88 o B i LA A B 4 HIL I S 4 T A
Kot o

4 EZ

WA AL A K A w57 AR RE S ILIA) b
PRAFE VI . BAR AN @ S 058 % Bl miRNA
ZHIEMAERKET . M. BIREL T dr
R, IR U B R b A AT,
EJEREE A . 2S 1A 5% SR A SE BOR Y

http://journals.im.ac.cn/cjben

B, B i S T S SR BB Y T 1] . A
I e S — ol R LA 0 e A S S - e A ek
() 248 J32 1 24 i 26 7R 0 5 TR 3 3k A 7R A e R Y
5 P20 I PP B A P LU 7 miRNA XL
P20 2 08 AN [ JULET i A A [ B i) 350K 1 5%
M o T 25 i) Sy 2 0 7 152 A AE AR AT 2 IR R A %
B 11 T P e O i s O B A AR ) 25 TR 7 B A
B, HEE miRNA XA [ JILEF 4 b e =5 18] i B
FEIN IR, 33X P B A 19 2 Jo ML P X
TR LD AR R T A I 5 3 o 2% B AT
B Fih, SMBAOR IR miRNA 1EZ2 F A=)
Pl PR A A AR L, %E A E S
WA RAS miRNA - J2 753 52 00 JJL P 240 Fg 3
B A S WLET 4 i) e A 2 B BRI
o HAR B A GBI K S A5 O A I T4
A AT miRNA FESI LA KT, 525
BB LA T IR v B A PRI AT 50375 BT
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