PEAR TR SIRARE 214 & 41 4/ 2010 -10 - 08 R
Journal of Clinical Rehabilitative Tissue Engineering Research October 8, 2010 Vol.14, No.41

@z

microRNATERLA & B Fim R RY1E A

Role of microRNA in muscle development and disease

Li Dong-ying, Shi Bin, Yan Chun-hui

Abstract

BACKGROUND: Study of microRNA has made great progress in the fields of tumor, heredity, cell proliferation and cell
differentiation. However, it is still at the beginning in the research of muscle development and related disease.

OBJECTIVE: To review research advances of microRNAs and its relationship with muscle development and disease.

METHODS: A computer-based online search of CNKI (http://acad.cnki.net/) and SSReader (http://edu.sslibrary.com) was
performed with key words of “microRNA, muscle and cardiovascular disease” in Chinese; Pubmed (http://www.ncbi.nlm.nih.gov/)
and ISI Web of Knowledge (http://apps.isiknowledge.com/) were searched with key words of “microRNA, muscle and
cardiovascular disease” in English. In addition, related articles were manually searched. A total of 37 documents regarding positiol
structure, function of microRNA; microRNA and muscle development; microRNA and muscle-related disease were included in the
final analysis.

RESULTS AND CONCLUSION: microRNAs are a class of highly conserved small noncoding RNAs that can specially bind to
3’-untranslated region of the target mMRNA and negatively regulate gene expression post-transcriptionally. Genetic studies have
demonstrated that miRNAs are required for both proper muscle development and function, and as regulators of muscle
development, as well as in muscle-related disease processes, including cardiac hypertrophy, arrhythmia, and muscular dystrophy.
These suggest that microRNA and muscle development and disease are closely related. It has been confirmed that microRNA is
highly correlated with muscle development and disease. However, how to regulate microRNA for the prevention and treatment of
muscle diseases will be the focus of future study.
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A MIRNA 69 3% 18 & 38 R AP R T 7] A2 2K
M FRIEIE, H A4 miRNA T #5898 % 5%
tym¥EitF2, 277 miRNA EILK &7 T 69 7%
HELTTRA .
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1 BERATTE

1.1 BRbRE

DEAN: BALE —MEHFHTTAE L.

MEHIEERKEFR. ZXLHKA “microRNA,
muscle , cardiovascular disease” ## %18, ¥k
PubMed #k # & (1970-01/2010-03) #= ISI web of
knowledge %445 & (FT A SF47). F L L #KA “microRNA,
LR Ao kg 57 A MR, #k CNKI 38 &
(1980-01/2010-03) . #8 £ # F B ¥ (1980-01/2010-
03). FI#% (RNA FHe9E). (LB RARAEL
EF) Fhik.

HREE: AT AR & B ¥ A0k £ 2010-03.

WEER. Lk & LB R,

1.2 AN SHERRbRAE

MAFRAE: OF % microRNA 4912 B . 254,
@ # % microRNA 5 B #Lfa S ILE F . OF %
microRNA 5 LA & 5% . @ F) AR A 12 808 & o945t
%, AR T H0MEXLE.

HERFRAE: EABRAA R AL,

1.3 SRR R LRI AR RRE 171 B
#R, HEMR A 136 LKA E AR R LFE, R
B 37 B X dRIEATIE—F A7,

FrAth AT 37 B dkF, T E A48 £ Lk,
ABRAR R E Sh A48 K LKA R ARAE . 3 B 7 & microRNA
0 A M FAEAEDS], 22 B BILA R H W], 12 B A
LR Ik 57126371,

2 R

2.1 miRNA [RZEW e mIRNA & 693tk b & E 4%
F 49 3E %A RNAs, 21 RNA BABs 11 45 A8 4 4
— /N3 % A miRNAs #9 K374k miRNAs. X345 miRNA
ARy dk 7 6 3 AR, B KAH 113 % EEEG %D
ARG A AT+, #1512 RNAs 340, Pri-miRNAs
FENoA% ¥ 4% & /i Drosha #2= DGCR8 347, =4 —/
60~70 bp #9BA & kA 4559 RNA, #54 FT4& miRNA
(precursor miRNA, pre-miRNA), Exprotin-5 4 £ 4 fit.
AZiE E R, AEFRJR F Dicer Bt 3740 A 21~25 bp
#ykk RNA. X A44 RNA & Dicer B8 LBk, A
AR R T B, AR EHE mRNA, L+ —
4448 5 RNA #5505 24 (RNA-induced silencing
complex, RISC)44-, 5 B 4x mRNAs ZA4M"2, % iF
miRNA 48, 5 —%& 2 BPakl&fg.

miRNAs i# it 5 ¥ mRNA 3’ UTRs /F 345 F &
Ah, AP AR R, FEEEH RAE MRNA X £78
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R, 33 mRNA 2645 1 LAY 2R B Z £
W miRNA 5’ 3% Watson-Crick 2-8 /A~ #5% Ak fe. 2 4% 3
BRRZ, A HFHI7. Rifv, EANRRI G F
Btk A mMRNA3’ UTR 57 3048 R 349 — KMy, FIAE
#oh mRNA #74], B miRNA ¢4 ¥eé) 2455 F ki iE
A *B1. microRNA 5 32 3L [ 69 2 AMZE & & HAE A
#X: OmicroRNA 5% mRNA %4 ZAb4, %)
¥ mRNA. @ micro RNA 5 ¥ mRNA R 2.4 T AMEA,
IH e E O BiFR AT m mRNA R E M, QOF LA
vA_E BFRAE R AR,

2.2 WA mIRNAs  JUANER 5 miIRNA A B 4 7 &4
BB LA RS L . LK 4 % miRNAs miR-1,
miR-133, MiR-206 = miR-208 #4 &k, & itfb k&
FEMAGEFIMLRAT, @& 0 R AT (serum
response factor, SRF) , MyoD, Twist, MEF2 #=
myocardinl*7],

miR-1 £t bidf2 F & BAR T, REX RAAL T,
FEREA VA4S & B8, D & oty 564 L 20 F
A K. miR-1 69 F AR BRI AES ERT: AT
B e B, RiE mR-1 KX LA EHILDYAAN L2
LR R F 6955 F BT Twist f2= MEF2 ¢4 T #1671, f&
KMHHF, AASAZIRRT AR %D mR1 =
miR-1334, E b, miR-1 4= miR-133 454 1 R ik £
BRI, BB T AT E I AT LA 4 F R L
#X: miR-1/miR-133 42,54 SRF 4 A-4% & 69 £ #3%
3% ¥, H myocardin &3 A fE F miR-1/ miR-133
BT R, RZ, BRILP 69 & A &) MyoD #4x146],
MyoD & —ANE BRI ey 48 K B F, R R 3%
ALAF 7 microRNA miR-206 #4 & 4181,

5 miR-1, miR-133 #= miR-206 1F 4 4% 5 4% & ¥4
FIAARRE, MiR-208 A 8B 6975 LA A a-IlikEa 4
(alpha myosin heavy chain, a-MHC) A 4-F %4 #2418, %
F 127 A A X miRNAs CkiE £ 44 T &G %A AR5
7, HAZ I A FE A miRNAs % 5 ey 5 £ 4
B 4 & K0012 —% ¢4 %, miR-208 #= a-MHC B4 s ik
Ak, BAESELFIRFR AL, RTENGE
Kl —ANFE 8 TR, a-MHC A H 22 F X
A TUAS LR 45 7 2L B R 3R 6 46U, 6l GATA4
Fo MEF2 1%, B FRBEEE 5 AR a-MHC &k
AP REE B, 2L, PLASEF miRNAs 49 &%
Z B XL AR R R T R0 4 R W L A 4 7 1) Fe B
8] .

2.3 OIS miRNAs  SHEA G o 68 AR BT LR E G
F 4% 8 MYH6(a-MHC)#= MYH7 (B-MHC). S ILIR 44
FH R IR G B Myh6 £ LR Y FoiE i LR &
B E Myh7 &3 he, L RAREIN, KENKREZA
A % —/~ miRNAs K%, *{ MyomiRs, 3£
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TR EOGELEFREARBE SN ER Y LETEY
fE113,

a-MHC, m# R £ Ed £ 26 % IR E S,
3 &G a4 F mIRNA, miR-208. miR-208 4k % /)
BA & ARG A= FARAZ ) 48R BT, LB-MHC &
ik EiEeGEe A, 751, Bl B AR ShpAark, £ miR-208
Bk M IEd, B-MHC £k 492 85525 A /E A
JLSETF B LA R 69 kA, BV A AL, HER S LK S
MFS IS 48, MIR-208 9 st 2h 68 2 & T F AR AR
% % 4k 3% Bl # P & 1(thyroid hormone receptor
coregulator 1, THRAP1)%& & /K-F % 2|47 4|, THRAP1
T AR T A B 4069 TR AR E AR K AR B M AR
PR .

B-MHC, ZF#siLey T 2% a, EIEeF 35
RS E T % miR-208b. AF R GE %, a-MHC #=
B-MHC 2 i & F A& Wit A2 PAEF 4B R A — &8,
FirvA, miR-208 #= miR-208b % 45 A A8 B 49 —20% & .
A miR-208b = miR-208 RA 3 Mz HEL AR, FTvAiX
Ak A 44 98 F AR S E  “miR-208 TE M4 H K A K
081, MyomiR £#% % 3 A, miR-499, 5 Myh7b
# &k, miR-208b F» miR-499 #+4nth 2h &t B 7T % R
B, AEEANFF T SNATRILER T OERNZXE

MyomiRs £ A s I & 893 4648 F #%. a-MHC

REANL I PLIREZ G EZ 80— 135, @ B-MHC
RE KIS, HE0 & B-MHC 2 E % #2449 miR-208b 7
F 4 Ikt PAT miR-208 44 T ft.
2.4 miRNAs fEH#ULTHER B 88 L4 iR OR T e
PR B TARF P IR &, AR I IH 64 A Lm L AR
0B B e K L ILVE . AR BT, 4R AE
F o tm 0AE 5 5T AL LA Lm0 38 A Fu oAb i A2 P AT K
LEAE R U4,

PRI LR 3% 5 m L ST AL BMAR P LI 38 78 o1k ad 42
A 6y £ RIFFRHA A, C2C12 AL L & AR R
ALK A, JFekSgIA. R, deRIRSIIERA,
AR LR A F LR 45 AR E TG S
L8], L C2C12 AL 2a I35 5 oA R ILE B
miR-1, miR-133 #= miR-206 & ik 8 % LAk Rk
C2C12 @it % A A% miRNAs £ A F LA L F T4
WA feFanrFAH], RET —AMEFTE,

12 C2C12 A A %, id K ik Fedl i 5250 252 A
FAARILE mIRNA #5548, 4 miR-1 = miR-206 3% 3%
WL s B, miR-133 #4] sILgm e o4t ARt s Lan
Jadg st . ARR, A4 MR T miR-1, miR-133, &
miR-206, F&t B RALICIEIE, HALARR A F oA,
RO RIEE, RYEMERS T A miR-1 & miR-133, ¥
HAEFHM: miR-1IGBILA L, 6 miigia, R

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

Z., miR-133 i#$ g ik, A% miR-1 = miR-133
BT AE 4 mRNA 2R R T, F—&RE#EX, 2
miR-1/-206 #= miR-133 B4 48 R 491k A, @t —FiE 5%
mMiRNA T 4& /& 4 o 38 s Fa AL B P AC & T 2R A .
HFRAES, miR-1 F= miR-133 £ )s R F 8 IULE KARR! &
A KF TN, miR-1 4= miR-133 £ A i 3 & %) F 8
WUABEAGIE R R AL, FIAFRIES:, AE G & LBAL
B 4(HDAC4), ¥e@m4EA T miR-1, @iddp4Lm4n %
%% H-F MEF2C, 74| L i ot Ao B & LA B & 34 18],
AEEE, mMiR-133 i i AR I S IL P 38 78 540 69 K AE
¥ SRF #9& & K-F, 42t s limpe sy 74019,

FAEAFFAES , miR-1 = miR-133 £ K &, s it
AT F LERESEA: mR1AFRATHR, @
miR-133 ZRATHA. Ak, RT EARATILinfRiga
Fam4kgl, miR-1 A= miR-133 £ ALA e = + R AE R
A AE A . MiR-1 F= miR-133 48 5 AF A 64 2 B ¥ed) 4
fEA 2 miR-1 7 Y HSP60 #= HSP70 #%& & /K -F,
miR-133 74| caspase-9 #9 & i [0,

b EEER, EMF miR-1, miR-206 4Lt R Lam e
21k, miR-206 ¥e&) i 7 48[54 % & 43 A= DNA #4&
Bra p180 L& (Polal). /g 4EMiEHER @ 43 T A
IS BPT 6T 0, A2 is$ 5, ik RE
TR, 427 miR-206 i# i BRI EE K G 43 KL
VEF P LR L ek R, it A,
miR-206 T4 Pola1, ' DNA & B, 12itLE
RALAR 6 fm e sA A 4123, 427 miR-206 8§ AR AL
2 i+ MyoD 4R #i 44 follistatin- like 1 (Fstl1) #o
Utrophin (Utrn) A< & 29 4]61, MyoD #7% miR-206 &%,
M 3] Fstil Fo Utrn 4% F5 69 B &L, LR R34
AR A I, miR-206 £ AKFEME T BIEK R
ARAEILF B F A5, &K Utrn KA L I L T
. miR-206 AT, {2H ENLE F R By SARIRIZ L
A BRI R R E L5 IVE R RO RARMRIE
LA miR-206 &i& LT &, ARmiXAFILET 4
BT KA T miRNA /509805 4741 505 K.

AT F AL mIRNAs, 45 3| & 20 47 & ik PR
miRNAs, miR-181 &i& iz, AFRIEE, miR-181 &
PR DU AR /) RAEAD 649 B A L) P R A G a2, 41 )
C2C12 kit —F HATIEE, miR-181 K45 Y
MyoD & ik, ##l R M@, RRFHEEAH
Hox-A11 2 miR-181 ¢4 ¥ 2L B, H47H| MyoD &k,
FF miR-181 gh4t, L TaEAUH: miR-181 £+ £
AL, fe@dr Bl b, BT AL LR, LB
7, miRNAs £ 5 L&A b R EAE A, 2B #IL
AL B4 F miRNAs B4 & A4E A .

2.5 miRNAs ENLAZIFIER  AFRIEE, miRNA
T8 LR Ao B B IR T R A KR . W6 RAF R R, AN
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miRNAs | AL RIRE B, MIRNAs &£ REFALN

SRR AGVE R AR G R R, —40 miRNAs e ks
M?ikﬁﬁmw 23X % miRNAs #, miR-195, %
HAESESF R THETHEEAR R SEYITRR
i, RS EBld T OILmitE £ FE G mitt
(291 3 ks AR ALK KBS JERE IS miIRNAS 5544 A1
KA, FMEESEAE, FERS mIRNAs F 49— N385
s e LR AE I K B 5 5 EHBY, F b, AR
R R ARH K eGALSEE A E mRNAs 7 miRNA A&
B R A ARITH B F 2t A B 20 KA 69 8 Bk sk 6 i 5
Wr, Blded RS IER, Bedi SUUR, EFHARRE
£[31],

SMLEF A, T B miesM AR R AR EAE, &
FRA I B R EHR, RS ITF % R B ) HEE T 4G
TEFAE, PlleZH b EFfSPARR, AERGESE, —&
miRNA, &4 miR-133, miR-21, miR-29 # miR-30
a%m%ﬁ%m%%%ﬁiﬁ%%ﬁoﬁﬁim,
miRNAs F miR-29 R £ S b /5 Xk T, X
mMiRNA K #& 69 7 % 238 i af I R R A 49 AL 4% m)‘]#;

SPLLT B2 B AESE, mIR-21 RS ILbk dn Bk iE
RS A F B IE WERAG SILR AT S m B £k L, $

#H SPRY1 & & A& AL e9¥r4], ¥in ERK-MAPK #9
EM, MRS IUR A S mine s, SR FHRS
YA A PLE 7 (33341,

TR AR R IE TR NUILA B A A LR E 45
miRNAs % 69 % % . Kunkel Z & B PAAF R IESS, #9047
WU LA AL A 5 o 4 /2 miIRNAs 42835, pLm 4%
# MIRNA, miR-206, £ 78 #x [ #35K A £ & s & (— AL
W E 4 EARR, mdx)e9RARIE Rk EiERY, B AR

B, MLAEHMEEAE D SAR &, BRI e
AP 22 IG5 54 49 XA F miR-206 £ E R, e
R T, MIR-206 & 2 HEAP B4 6 AP 2 LI K fik
HABEAPTLF), XTHZILAE ALS P e9H B4EA .
MIiR-206 i@ it /& i 3hAP 2 LA , FREEATZ LI K Ak
RAEPER A, 2% ALS #9RERDO. B ob, —AEHA
AL, EAES R AT NF-KB. YYI A= miR-29 ¢ 14

AR, & miR-29 V54 B apH 4, AT & T
W) A 4m iR, 38 78 K R PIT 5 B9 AR UL R I8 o A UL 4w Bl B9

il
3 g
MIRNA 41545 % 7 3t 4% 6 B A A 3855 ] 49

iR, 3 TAREAHDAR 1/3 25 mRNAs 49
I, REEMNANENFHFS 5 E, mRNA LFEHE KX
HEHENRE. EFZERGSIAFTRIER T,
miRNAs R 2 X B E % %, AX%Em miRNAs 4 &k
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