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S50, EA neRNA (Y E AL 51, IncRNA £ 2
AR A S R TR, #EfE SN
HRE B RN Y, @i, EEERILF, IncMAAT
8 R = T 4G5 Mbnll FER () 3Rk, [FIRTXS SOX6
BEAN S Rz, s TR E] miR-29b BRI,
MIMIEZE NN ZE S B ok, R & B, ERIR RNA

(circRNA) E 4%/ RNA (microRNA, miRNA)
() “Ug4p” , EmSMENTE RNA (ceRNA) W& %)
miRNA JEHEFE T AR, [BEEERE mRNA 35 1,
Wei 25 D58 % 31, circLMO7 5 miR-378a-3p 2 & {1
TR S BENS ISR HDACY ik, (RN 4 pY
SE AN R ALARRE 531 o

miRNA J& — 2 76 2t b Wy Fh A = B 2R <F 19 /N

RNA, @3] [ s R 525 RNA (mRNA) (1)
BIE, SRR TR R Y, TR, EE
WL A 4 5 miRNA (41 miR-1. miR-206. miR-133
A1 miR-499) [/ F AN WLAF4E (35 . oAb S
e B BEIREIEA Y. HET neRNA EX BN
KB S YRR R SF M I 2 ST AT . (R,
KRR TIAAERE B SREH AR ncRNA IR
EVER RSy FALE] AIRTER & A= REFR UL T HT10
SO
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| BRIERAS

L1 BB LA B MHRER SEILNIEE L F R T
BRI E IR NS T E Sl ENREE TR E
(MRFs) fEALAAL BRI Bl R e, F 2R
TE T T AL S WLRT AR ARG, H0E 2 LA A i) 3
JEANSY Y. MRFs fRIEH LhEE ] 93 A AE WLk e A Ak
WLRETT T AL R T84 Myfs fl MyoD, 'E1]
RE 2 32 WL A BT A 4 B o3 (6 A BRALAT . MyoD 1 4 ll
AR B IFRID S, Bh T B LA e M2 e FE 3
B U i Myfs MIAENLN & &t fE & R 22k 1Y
A LT T R - 135 MyoG AT MRF4, == S2{2 ¥k B AL 4
M A& R EEINT AN TR T, Hh, MyoG &
WL A A S R PR AR L IR, e i LA B ) B & T B
ZRNEGREWIER; T MRF4 NEZES SRS
b H 5 MyoD — 2 Iz WU S I (1) F2 3k U2 BF
5% B MyoD il Ja /NER B BEILE R BBk, (H 28
A5 /NER Y My f5s mRNA FRiR & TF 5, Myfrs gl G/ i
HELEDE % B E, (H MyoD HJ mRNA FiKACEES
2z 1, XM, 24 MyoD 5 Myfs — ik 5 /NR &%
A B R BRI T RERRRS , (E1S/ NER B AL Am i RO ALET
Y Rz B Y ILATRE AR T- 2 (MEF2) A
MEF2A. MEF2B. MEF2C %N, EAIEINL T
WSS SR R RS, LA
RRANLIRE . MEF2 G205 R R F R XUE LSS ) R AR,
i B EAEENhRE. Blan, 7EEBHL T 2NN RS
HE . e ARLATE B2 R, MEF2A . MEF2C A1l
MEF2D ] fedtRfE st LA E A ", Fsv A, Hph
4 MEF2A. MEF2C 8% MEF2D %t R A~ <3 521 JJL 2N 75
Az, (B IE) I B X 3 A 56 ER R ™ 2 5 T B B UL A 4 7
A= U, BRI BREA KT (IGFs) fl#E IGF-1 F1 IGF-
II, X2 MET5 IGF %A &5, rILIE NiFES
B, (RN EE. SeindEK. EILRE
R REA, IGF-IT kK E 2 &R B #Z IGF-
11 8¢ IGF-1 Z R R/ NRFIHALIN A B AR ' Mk,
WL IGF-I i3 FR 0/ NR LA AT 4k, WL D3
i, RS REARRTSEAEBZE UGFBPs) *
P45 IGFBP1-6, ‘EA 1[I 5 IGFs 454, 1H75 IGFs
YRR E M, MiEmlRL & dkE. Hh,
IGFBPS &5 8L E 25y IGFBP %51, 1EMGk2Rah

LAORY /%S
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YIRIBE L fa ) L B 1R, IGFBPS fENL/IMAHR A £
ik W, ERE RN AR S (b IdRR R, IGFBPS &35
SRR, (EREIRIOBNLATIE T, IGFBPS {32k /KF
FERALS T R Fh 2RI D 2

1.2 FELA B EEE 5@ LEA MMTV 247
NS (Wnt) (5585 F 225 AL Wt BB FIIES
#1 Wnt JBE . £081 Wnt B = 22 540 HETE S
£, TAEZ I Wt 85 W = BT, W
MEER, RIS MEDEILE ™. ERGT,
Wnt5a 1) S0 R IK 2 S EECE IR LER, ifi Wnt4
O S0 Tk R SR A 0 18 . Wt (55185
Hedgehog. PI3K/Akt Z5iH <2 ., FLRI4EFFE A YL
PR DhRERE . B 22 R FBIEE EHEE (MAPK) {5
S EEMAEY R S E R ARG SRS ER 2
— P4 Hirh, JNK R p38 MAPK 5% 5 B 5 4 i £ 1
WS R FOJE T SE, 1 ERK/MAPK {25 81 U -5 41 i
PSRN S LB PIRE S, 2 BRI R & A AR MAPK
Es5BE™. OamR LN, ENAERRE, INK/
MAPK 882 N, JEE s Lok cid i A,
ifl p38/MAPK IS S Fif#a% P, Xie 25 BV it — 25
FEHY, BLAE AR AR SE miRNA ®] 3 1) INK/MAPK 18
i rh £ Fh i i /0 ] - (4 MEKK1. MEKK2. MKK?7
Al c-Jun) , Mifitf iz BT far R, 52 00E 5 AL
% F. AMPK {5 5{ENBEREAEE, #iJ5 mTOR,
PI3K/Akt BB 22 ., A4 ROSFINLNEE i
2, FRILNFE AN S SHENE. thoh, BEISERNL
fig -3 Wi (PI3K/AKD) {55 iBEsth 2 58t LA & M 4H
[t | e R SRR B 2 — P iR TR,
B H& AL A BRI AL PR B K350 32 21 PI3K/Akt (55 S 1Y
P RG JE Az P, Huang &5 POWFST & I, miR-146b-3p fE
G54 PISK/Akt i, #Eifn 5205 & BL A ) HE5H
SALFIET . Wang 25 P NHRE, PLAGI % LEE4HNE
HETE AT T R VR P 2B PI3K/AKt (55 g 5L
. PI3K/Akt {5 S BESE AL 4B E rhth L5 E
PR, T D REAINE S5, 5 Wat. Notch
LWMEHE A, HEREE RO Y. BREAE
SBI% (4N Wnt/B-catenin. Notch. PI3K/Akt. TGF-B &)
DRI MO AL AR LIRS EEIEA,
(HIX (558 2 AN E RS BRI AR SE &R R,
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2 MiRNAs

2.1 MiRNAs & S1ERLE] - MiRNA BN Z5IEY)
HHEAYSEROEREE S, BN, ek E s
BREEREBEEBEEER Y. EWEN, RNA K
Al 1125 miRNA WA AR 125, Rk,
Je 5 L4 S miRNA 1) DNA 7 515 5 8 1) 2% miRNAs
(pri-miRNAs), F-1# 1] Drosha 1 /% & E 111 (DROSHA)
B2 miRNAs FJEI 4 80 nt 2= 45 (U HT{E miRNAs (pre-
miRNAs) , RGBT exportin-5 2 zh & 4 JE s B,
AT, T A Dicer ¥ B A miRNAs Y| 5L 2 7%
G, Horh N2 R] Argonaute (AGO) E T,
EAEESFER I E RS P9, E30F, miRNA 54
mRNA 145 & F BRI T FP 71X 5 mRNA 3' JERIFX
(3'UTR) WIEB E AN . K2 miRNA 5 H
2 mRNA 7 [BXEFF X L E T, mERERX
BNTFAE R 2 SRR 3R G5k, X PR SE Bl
15—~ miRNA "]DLHE 2 AR AE R EEEE N, 7750
DU SR EINEI0 3, ARG mRNA BREEAEDRAME], 5
n, A2 miR-21 B HA 7 X 5 2R i < SR Y
3UTR &5, K] 2 EwSIhie ™. 55K,
fE#) miRNA S5 mRNA (04548 ZOK EE a8 5w 4
MOBE B AL, HE5 A& A2 A0 T mRNA FI4RA5X (CDS)
B0 3'UTR. X Fhis B E ML T 5 204 mRNA #lokE Hab)
HIBFAR, JEAEY miRNA PRI EE R FR ) £ 25 . Fldn,
W EEIF miR-156 5 HAEELIN SPL ) mRNA Z[A]JLF58
SHEAN, HEEEERES mRNA YRR, M
EHEYN A B RE P
2.2 MiRNAs FEE B IANEEET e ER T8
sk, Mok % 5B R, miRNA 7288 UL T2 4
(OIESE . e M AR R rh R4 B IR E R (5%
1) o AR miRNA i #1722 Fp (5 S @ g g H1 -+,
B ILA TRz, BARE miRNA FITHE
TEFAFERIMAEL NI JTH: &5, #5% miRNA B
R TR 4§ B SRR, LN A= RE
JJ. B, miR-489 fEEHE DR maEE, @il
il Dek FyZRIR RN A& EIRES B ifi miR-195/497
(10 2K W RE 2 2 (2R AL AR ) A R LA i Y
HIR, miRNA X5 UL R 9 HETE RN 5310 B A X AR
TEM. DL miR-27 A, FHAHIH] < G 40 G E k2%
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oAb, BLAHE B N Pax3 (it ARt A (LR B
miR-1 Al miR-133 b, & Bt A7 Sz (9 0 #23 2D 6. 410
miR-1 2N B LAE L A= B I (2 #E 3858, i miR-
133 UM 3 AL JEAT I #9578 . miR-1 8@ i 41| HDAC4
(—FhALPA L R R IR R SFANHIR ) BSR4,
H i o P MEF2 i3 536 1] miR-133 W] i 2 [
SRF, B {Edt s LM 3G . X 2 Ff miRNA 8 7]
B Pax7, INENLAERS MR . 4N, miR-206
A1 miR-486 FYINHFBENS BRI LAz BZ ', 1 miR-27b-
3p B9 _EVENESHEE MSTN £k, #9598 50 AL 40 i 7Y 4
g M, AN, JERRRME miRNA s SRR AR
1'E FH S A B AL AT e (O SRR 4346 . 50200, miR-193b-
3p LB LA ik, BEfS 5 IGF2BPI1 119 3'UTR
B gE S, S IGF2BPL, M {27 R L4 M ) 34
W, FEESERER, BSRHEERRT UGF) K
BEAEA PIBK-AKT (55 BB 1) _FiiF, %] Z 7 miRNA
i, miR-15. miR-18a. miR-33a. miR-483 FI miR-
365 i o) H IR IGF], T 1H PI3K/AKT 18 i X f
EEMELR, HIHERALAIEREE . miR-365 HIH]F] AT
51 PI3K. AKT. mTOR Fl S6K ik, HAZIEEAR]
B AKT HIHIFIHEE, E—2IESE miR-365 181 IGF-1/
PI3K/AKT st ol an iy . ek pLanta st
HIIE 75, miR-186 W HIHILAZ K E (myogenin)
Fik, PARRHLE TG FEIL miR-186 WI=] (£ #5531t
X — SRR T MyoD Myf5 Fl Myf6 & H b [JL A 1A
R ", miR-155 8 1d 1 Mef2a 22 X H #l 5 UL 40
o1k, BEHGI A Mef2a A5y % 4% miR-155 5[ Y
S ERERS, TR Mef2a 2 H OGS ™. JB4N, miR-
885 iBI [ MyoD 1 {2k B AILARMHESE HAT K 931k, B9
Pax R R 52 I 1E T B iy i3 p 5 HR (A <2 2 miRNA
IS . Pax7 & T B 4RI 7E 1 RIHGSAE 0 24 F5 1R 7 17,
miR-1. miR-29. miR-206. miR-27b. miR-128a % =]
ISP Pax3 K SFAIH] T 2 4R HE5E ¥, 0 miR-1.
miR-106b. miR-133. miR-204. miR-206. miR-499
R Bh T#E s Pax7 /KK, (kR 4mi s ¥,
AR, cireRNA 5,25 7 miRNA 815 [ 4% . 40,
circUSP13 3@ 1 “ #45 ”"miR-29¢, fiEla Hou IGF1 (943,
flEE IGF1 23K, Mifi Bl MyoG Rl MyoHC, {2111
FRLALAIE AL A EIE . Rk, circUSP13-miR-
29¢-IGF1 Hi A DUZRNFEB M5 Fhrid, HANLAZE
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HIBITIRAE TR IS Y. &G, miRNA RSN
AEFYIF S, miR-125b B 7838 Wi #07) IGF-2 15
RPHIHILN A B, 22400 E, miRNA BEZER.
LRSS, 25 T ERIL T EMErigiE. o
O AR, AN NIET s E Mgt T E
PRI FL AR R 10 2 T-HE 5.

3 LncRNA

3.1 LncRNA #J KI5 572 B AL ncRNA @it £ F R
FERHLEIET Z A R N . — &K1, IncRNA 5%
FIKCPIET mRNA, H H 56 SR T a0l R g . i)
5 IncRNA 7ERL R A 0 8 R H SRR E L R,
AT DAHE S A LU JLA 8 OZEE A X IncRNA
(Intergenic LncRNA) ; @[] IncRNA (Bidirectional
LncRNA) ; B@WNE T IncRNA (Introic LncRNA) ; @
% Y IncRNAs (Anitisense LncRNA) ; & IF ¥ IncRNA
(Sense overlapping LncRNA) ™1, Hf EL K /A] IncRNA
S0 TR E S I R 2 [A] ) IncRNA, 3@
5 4BIT 1 B (T m i R BT Y
3.2 LncRNAZEJLRAERLETHIER  KREVFFRIEL,
IncRNA B ZFHLHIZ SR ER . S REES
R (F2) . pEE S W EEESHESTREK
WLEAT TR, KEA 12 AR 2 53R 1K IncRNA
M A, HIA % DKK1 1 SIGMAR1 3 [K 7] fE 48
WAL B IR TT R &3 L BE . IncMD {E2% miR-125b
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i WP miR-133b 1423445 85 AL D 20 B 1 35 5 A0
454 BT 4N, IncRNA MDNCR fF 2 miR-133a 94y
T, (RPN H A T, MTiREs
miR-133a W #EE K GosB HUAIHI/E A ®. IncRNA H19
B HNE] Sirtl/FoXO1 {5518k, (Lt -E gL T 2 4niE
#9934 *. IncRNA MEG3 W3 W miR-135, Jd59H:
%t MEF2C HO3MHIPE A,  Mafi {2k 2 B B LA 218 %
TEIGHIRTSE T, Zhao 5 U A3 W TR [ At JR] BV B
WLFEA A1) IncRNA 323K, 1HBIH 570 Z5) IncRNAs.
Horf, 405 CUFF.8631 Y IncRNA 7 5% th 7% BiL H! 4%
m RS, B4 DR ARH R, H CUFF.8631.1 fl
CUFF.8631.3 2 NMERAENNE B I+ BoREARH
(R KFE. 2016 45, Zhan %5 1 I RNA Il 78 A
FELERBE AR R B A G 3 d PO AILARE A oS 2]
3981 /> IncRNAs, HeF 577 MENLAL G &AW
Br RO 22 ik FR . Li % R H RNA W FHARE
HFENARARRL BMBAIRBIH 404 MFA B EZE S

IncRNAs. It %, Inc-SEMT i‘_ﬁlﬂﬁ#% i IncRNA 7E JlL

ﬂ}“ IGF2 E’]i'%L, Mﬁﬁ%_mmﬁéﬁﬁukf 9,
AHIBFITH, i RNA-seq 3 TA/AJ@J 8 072 M5 EHRAL
FH= 1) IncRNAs, H.rh IncRNA-Six1 il o I M miRNA
uwﬁﬁéﬁﬁzﬂk, FETTEALN A F . 5 —H IncIRS1

TE miR-15 S5 5 T-#48, % IGF1-PI3K/
AKT B, 25T ZESE .

5> F g4, BE(EHE2F B LA 51k B Inc133b WU TE¥RZR IncRNA BEAR Y 2 M7 i, R A I =X
* 1 3588NKLEH miRNAs
Bt miRNA AL itk S5 ik
miR-195 Cdc25a M Cde25a F K 438 HAR TS [38]
leggsg miR-497 Ccend2 SE 3 M Cend2 J H 4k 35 EOR 2 [38]
miR-489 Dek T8 A H] Dek FEN 4EFETEORS [37]
miR-27 Pax3. Mstn [39]
miR-133 Srf BEREALAZE I [40]
LAl miR-1. miR-206. miR-486 Pax7 [49]
PR B miR-27b-3p MSTN i LA 4 A [41]
miR-193b-3p IGF2BPI [42]
miR-15. miR-18a. miR-33a. miR-483. miR-365 IGF-I 0] L2 494 [43]
miR-186 Myog [44]
miR-155 Mef2a ) VLA A 53 [45]
zgﬁgg miR-885 MyoD] [46]
miR-29¢ IGF1 PEHELL A JEAR B ILAT L Y 43 £k [50]
miR-125b IGF2 miR-125 F 35 T IR LA ZE B [51]
LAOFY - §/F 3 - 106 -



2026 &£ % 62 % % 02 H

AR R A E HFE. B, Eaiil,
IncMAAT 2 30 H i =8 23 7E . 3G 58 Mbnll B[R 2%
K, RN SOX6 N s, i xd I 75 4 H 0 )
miR-29b (71K, MIMIELZILNZESE *. Inc-mg EJLIR
PE b R s S, I B M miR-125b {EE LR
S CRINLN A& 7 — T c2C12 A e A
Sy HT#BH, Linc-smad7 £ERZALARAE S LRT H18 . 4
WFRR A, IncRNA TE5 155 )5 LY B A= T A v 4 4221
TIDRE. 1B LB M- 1EB Be C2C12 /N ILPI 4H
I 9 YY1 ChIP-seq 45 5, I T1FL 2 YY1
1 IncRNAs™ ., IncRNA Myoparr M MyoG j& s+
TSRS, BT Ddx17 54 E B LB
(PCAF) Z[HM%&, REFENLIREME . Myoparr 1)
RIS RA LR EBEILES, b
Myoparr WIFTZEfENLAZE4E, 1X55HH Myoparr 7] G224
SR G OB EIRT A UV 424 IE, IncRNA i
M FHEZS S5 ERNI AR SRS

4 CircRNA

4.1 CircRNA {37 5 REHLE] - CircRNA & — 245
PRIONTEME RNA 43, B mRNA i@ & 5%
%o circRNA B[ [AIBY 4585 A A2 E HIlA mRNA (pre-
mRNA) 1, #5072 5" BYEE(7 2SR 3" BYEE(T A5 2 -k
FIBTEEAT S fEIX—I R, AR mRNA 1Y 5" i 5 H
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(ot TR E BRI T, X SR Tl IR E O B
TR, Rt RmsEnLE ™. QKIZ—frE

P RNA 4545 EH, DHOEATE circRNA 145 %
FECHEVE . QKI it 45 & E 1Y RNA J7 912 A4
mRNA [ F59#E. B0, QKI A A4 & i
circRNA [ 5L, SENREE TG L RIEDRE . WFFT 51,
QKI et 2x i 2 /D FE L circeRNA 193535 7. Musashi
&— P RNA 46 E N, FEETMRWE R5% %
iR, HaBE 45 S E R RNA FEHEES circRNA #9455
AIRGENE - IR N, Musashi GEFS{EE circRNA HITEHL,
HIB AL mRNA FBTERHE5E circRNA [FZR1K .
—WUHIEALN A BRI ek B B EEEA 7.
4.2 CireRNA FEALRAR A E RIS LK, circRNA
EEETRNLE T F R CE FE 8 7S
KEMFFREH, circRNA BT E miRNA ) “HE45”"
WEHERBEAOR, Z25HEEIEROEHE. 51t
MRS gAY (3 o LiuE " ELNKE
ARG IIAHAR LB T 655 NEFRRIK
circRNAs, BN LB E F 14 4> circRNAs i TTT;&
BGUGATE, JESE T HES M, HAr, circ0014518 BETS 18
o5 miR-1 WHEERHZRIINNAES, Tmmﬁﬁcﬂ
WA IR BB ELDEE. E4 R, circLMO7 GESIL

M miR-378-3p, Vi EIEL N HDAC4 92215, Mifn
et B LAR M O B 58 HEAMH (b FJE = s circFUT10

i 1 W% B miR-133a, 1428 SRF L [K, i) 5k AL 40 i

3 AR E R, R ANIR. ZIBROEEEE S " circFGFR4 W i i W%} miR-
x2 B5BHMNELZE R LncRNAs
Vies IncRNA YEFHHLHI itk E=PEN
Inc133b Inc133b 3 4P WL Bt miR-133b AT AL TR AN SR e [57)
IncMD £ N ceRNA 5 IGF2 Si4p454 miR-125b, f#i IGF2 £ikfirs etk [58]
LncRNA MEG3  fEN miR-135 (1 “¥f 4 7, 5 miR-135 il MEF2C #AEAEM fR3F4 58050 [60]
IncRNA MDNCR VE}J miR-133a (Y5> FIG4E, 1855 miR-133a XFHUIEH GosB 11 R LA 1 K (58]
ceRNA HL mAE
Inc-SEMT £ miR-125b 1443 FE4R, 3200 IGF2 H %Rk PR IR R LA R 43 Ak [64]
IncIRS1 3 AR miR-15 G IGF1-PI3K/AKT i #% P LA =45 [66]
Inc-mg fEH microRNA-125b i) ceRNA K IGF2 ik ek LA B [67]
linc-smad7 3L 354 miR-125b {4 ceRNA W FY IGF2 il smad7 #3501 / Rk LA i A 1 / 434k [68]
IncRNA-Six1 T Six1 PR 1923k PRI A K [65]
IncRNA H19 4] Sirtl/FoXO1 )%k 2 UL T A A 43k [59]
o acanr S URE Mol s, BB SOXS MR 111 5
IncRNA Myoparr 5 Ddx17/PCAF %2 1. BNy e P 18 2 o [70]
line-YY1 5 YY1/PRC2 &£ H. L5 e | e Ra [69]
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107, Vs Wnt3a, (E3EsALANNG (LA T T U
circSNX29 i 1of % [t miR-744, 8 Watsa, ) H| &Y
FUL4 Bt 3845 (I #E 50 1 775 cire TTN W Fff miR-432,
#0817 IGF2, {9 B VLA ) BEE AN 531k 7 circINSR
i# o U fff miR-34a, 1 #E Bel-2 #1 CyclinE2, {i& 33t 5%
JUL 2 i 86 5 HE A0 B T 7 cire HUWEL T3 5 8 B
miR-29b, Vi¥ AKT3, (RN HETE, [F R
BT A0 ™, £, circCDRIas i i W} miR-
7, V¥R IGFIR, {R#E5 8N DRI R L1k B
circUSP13 EA miR-29¢ (45, @i i IGF-1 %A
Tk, R AR BOULAR R 0 50 400 1 4 e A
=P circCHRNG {E4 miR-133 {95438, i SRF
MEF2A (31K, {2t amiaiess ™. f£ER051m,
Ouyang 55 ™ 56 24038 76 K [F 4 & I A1) A 9 RS ALY
AT T RNA W, S%H 21K 13 377 4 circRNAs,
Hrh a1 462 MEL BMBCE 5 FIK ) circRNA. 1#E—
B IIBE ) TR, circRBFOX2s BET% 55 miR-206 4H
GPEA, R, R THEECINE B
PR E R, cireSVIL TEB miR-203, 1H#58 c-Jun
MEF2C, {2 B LA A 1 $E 58 A4 16 ™Y circHIPK3
i 1 W2 M miR-30a-3p, ¥ MEF2C, {ig 3 Bl WL 41 i
(LT AN 53 E B cire TMTC1 W[ miR-128-3p,
MSTN, I8 UL 1 2 am i 8 i oL B9, 7E5
M1, cireTUT7 Wt miR-30a-3p, {&i7E5% PRAG AL A= 5l 4R
SH K (HMG20B) W7, &I E, REDF

2026 F % 62 & % 02 Hf

ffJ circRNA 1l 1 2 Fh o> T-HLH 2 5 B B LRI I 6 s
JE, R T HAEF B MR ENINAL T Rt W EZEE
My A0 BRI AL R R T R Ok T e
FERHAORE AR A

SINEERE

EI B, ncRNA EXENNERKEE ROV R EA
BAET—wi R, BMFEE—REKRE, &b, 7%
ncRNA Y DIRERIVE FABLHI M ANBHER, BR&ITHIEAT
FRFRICHIR . Hk, BFRRZ 5 A TH— ncRNA, ik
ZXHE BRI RS HT, SEN T HE s N 4
WELE: o FARcIFEH, BATHAIH— 5N
JE PR 2 B neRNA,  (HIX BebRiC (0 Fa et Fn ik A vk
HREEAE, HEkZ KIUREHALRIE: toh, RRGmER
K41 CRISPR/Cas {1 ncRNA ZhREHF 57 H 7Y 7 I THI I
SISO NSRS E R RIS, s SRR . ARk
RN ERET: 1D BWABIT neRNA [IDRERINLE], F)
F e s e A DD e SL g AR A TR AILIA A= 45 b 1 S s
A 2) FFRKHIBFHAIFT, J5E ncRNA {45 T4r
IO RTEEME: 3) 2 neRNA A EEXZ, Bl
PRINZAREY . FERERGREE T TH, N TR AR dndE T
B, W OWssn, H# TR\ eI, [N, %
AT AR, WRIREARN R ARSI . 1B X e g5,
D) neRNA TEZR & B P R H, (2 &R0l rTR345E
K.

x3 BE5BRILEFMN circRNAs

Ry circRNA miRNA AL itk 275 30k
circLMO7 miR-378-3p HDAC4 FEE LA G 5, AR T 71
circFUT10 miR-133a SRF B LA L B, R HE UL AR S [75]
circFGFR4 miR-107 Wnt3a FERE LA A, 5 IR T [76]
LS circSNX29 miR-744 Wnt5a G TN I R = AN 8 g 1 0 [77]
circTTN miR-432 IGF2 PEFE UL IG5 . o34k [78]
circINSR miR-34a Bel-2. CyclinE2 {2 sOVLAH OG5 . 40l 1 [79]
circHUWEL miR-29b AKT3 (R Tin I ok AN I & [80]
circCDR las miR-7 IGFIR R A8 JUL T2 400 6 B L 43 £ [81]
* circUSP13 miR-29¢ IGF-1 AR A A 26 2 8 VLA I 3 A O 0 0 2 0 [50]
circCHRNG miR-133 SRF. MEF2A ik ILan i i [82]
circRBFOX2 miR-206 CCND2 R VLA 14 7 [83]
‘ cireSVIL miR-203 c-Jun. MEF2C  fiElanfgsssg. sk [84]
° circHIPK3 miR-30a-3p MEF2C fE kBN N RE T . 431k [85]
circTMTCI miR-128-3p MSTN BN 0 | WS N B T AN [86]
b circTUT7 miR-30a-3p HMG20B 2 I LA BCAH DG J5k PR 2 5 [87]
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ERENAERKLEIFF, ncRNA BILH T Z
R D, REES FIRCFZMERRESEE M
FHiAEEAEERE . @i SINAR . ARER
FH 5 B9 K5 5 miRNA. IncRNA I circRNA, =] DL 452
& R MR I B R SR o TAR I, iR E B
. IE4h, FIH CRISPR/Cas SR 44ERIA, $1xF
ncRNA FY DB St FTRs e s, A 2 scBixt L
KA. Aok, B EEAAAEIRRNLE 5T,
RGN neRNA 5HAW S T EIEX R, HHEITIE
TRE AR BRI, H O TR E MRS
Ff. Rifn, /R ncRNA fEE MR R ARTST FE, 175
HIEThEEFE R AR E P Sk, ik, ek
fill 5 0 FARF ST 945 &, 3D neRNA ZHRERENT 55 AR 4%
b, A BB A REER AR U B A T .
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CRISPR/Cas9 Library Screening Technology and Its Application in Livestock and Poultry Research
WANG Yinghui'’, LIAN Zhengxing”

(1. College of Animal Science and Technology, China Agricultural University, Shandong Yantai 264670, China;
2. College of Animal Science and Technology, China Agricultural University, Beijing 100193)

Abstract: CRISPR/Cas9 gene editing technology has become one of the most popular gene editing technologies due to its
advantages of simple operation, high efficiency and accuracy. And it has been widely used in the field of genetic improvement
of livestock and poultry. CRISPR/Cas9 library, as an important part of the new generation of gene editing technology, has
many applications in solving livestock and poultry breeding, breed improvement, disease control and many other aspects.
Especially in the genetic breeding of pig, cattle, sheep, chicken and other livestock and disease prevention research, it has
shown great potential. Through the application of CRISPR/Cas9 library screening, the resistance genes related to a variety
of viruses and pathogens can be screened, and the key factors to control the growth rate, meat quality and other important
traits can be excavated. This paper introduces the basic principle, method process and application type of CRISPR/Cas9
library screening technology, and summarizes the research progress of CRISPR/Cas9 library screening technology on pig,
cattle, sheep, chicken and other livestock animals in genetic improvement, disease prevention and control, in order to provide
reference for the future exploration of the application value of CRISPR/Cas9 library screening technology.

Keywords: Gene editing; CRISPR/Cas9 library screening; Livestock and poultry breeding; Disease prevention and control
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Abstract: The growth rate, muscle yield, and meat quality of domestic animals directly affect the economic benefits of animal
husbandry. Therefore, research on skeletal muscle development is significant in livestock production. Recent advancements
in sequencing and omics technologies have led to the identification of many non-coding RNAs (ncRNAs) in muscle cells.
NcRNAs are RNA molecules that are not involved in the protein translation. They mainly include microRNAs (miRNAs),
long non-coding RNAs (IncRNAs), and circular RNAs (circRNAs). These ncRNAs regulate key genes involved in muscle
growth and development at the post-transcriptional level. They influence the number and size of muscle cells via multifaceted
mechanisms, ultimately determining muscle quality. This review summarizes candidate ncRNAs, including miRNAs,
IncRNAs, and circRNAs, that regulate muscle growth and development. It also discusses their related genes, regulatory
mechanisms, and signaling pathways. The aim is to provide a theoretical reference for understanding the molecular regulatory
mechanisms of ncRNAs in livestock muscle growth and development.

Keywords: Muscle growth and development; miRNAs; IncRNAs; circRNAs
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