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Abstract

BACKGROUND: Satellite cells are a specific population of adult stem cells contained in skeletal muscle that promote the regenerative reconstruction of injured
skeletal muscle, but their specific mechanisms are not well established.
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OBIJECTIVE: To review the regulatory role of satellite cells during skeletal muscle regeneration and the mechanism of interaction between satellite cells and
their ecological niche signals, aiming to provide new research ideas and perspectives based on the summary of existing knowledge.

METHODS: Web of Science, PubMed, CNKI, WanFang, and VIP databases were searched for literature published between January 2002 and June 2022. English
search terms were “muscle, skeletal muscle, muscle injury, stem cells, satellite cells, muscle repair”. Chinese search terms were “skeletal muscle, skeletal
muscle regeneration, skeletal muscle reconstruction, satellite cells, ecological niche”. The 66 included papers were organized and analyzed.

RESULTS AND CONCLUSION: (1) Satellite cells exist in skeletal muscle and contribute to both the formation of new muscle fibers after injury and the effective
growth of existing adult muscle fibers. (2) After the activation of quiescent satellite cells in satellite cells, the steps of satellite cell proliferation, differentiation
and fusion to form muscle fibers during skeletal muscle regeneration are influenced by their intrinsic regulatory effects of different mechanisms. (3) Satellite
cells can interact with myofibers, extracellular matrix, skeletal muscle junctions, fibroblast progenitor cells, immune cells and endothelial cells in the ecological
niche signal to promote satellite cell activation, proliferation and differentiation to achieve effective skeletal muscle regeneration. (4) Possible breakthroughs
in future research include: the division pattern of satellite cells in the body; the mechanisms regulating satellite cell transfer; the specific timing of satellite cell
differentiation or self-renewal in vivo; and the interaction mechanisms between satellite cells and skeletal muscle junctions. (5) This review may provide some
theoretical reference values for the field of injury reconstruction of skeletal muscle and its innovation.

Key words: skeletal muscle; skeletal muscle regeneration; satellite cell; regulation; ecological niche signaling
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0 5|= Introduction

T2 st (satellite cells, SCs) R4 /& T8I F 69 —Fr4F 2 AR T
mpEE, B A HIERA, BT E mL, SCs AAAARGEY £ B
AT R AR BLRAG B2 MG WUET S ST e 3T e B ey 4808, BLRA V3K
SCs T vA§Fa. SCs 75 o] vAJE B R L2 40 A RO & Jr b Arst #h o 3L, #Ed
& AT 6T a0 AL L L0 IHE ARG A, FT 60T a0 TR VT oA A A ey
BLgm I, VAR B B R e AR, iRt R L A A Y, B AT,
FRIAA P SCs e BN EEEF TAANER: OSCsTUAHF S
AL E ., B Fe gL T HILF AL, @ SCsTH AR A S 2E
SAREAE AR B & eE . WA Lt ML B R ILE . Am,
AL SCs 2B #6 WL A 142 F 49 R4 4E ) B AL A A543 5 4F B AR AL
#9AR K LR, O R SRR T BRI A A2 P SCs AL A AT )49
A0 AR R AU S AT I AR, R DA S0 00 A mh L R AT 69 B
5 Fe

1 &®lF17/53% Data and methods

1.1 BERR

1.1.1 #&afrk 2002 4 1 A £ 2022 46 A.

1.1.2 #&HIEE IR E: Web of Science #= PubMed 5; U3k
R FEN (CNKI). 77, 485,

113 4 &)
stem cells, satellite cells, muscle repair 5; ¥ XA#%k33: TR, FH
LEA, BRIETE, TLmib, AXMF,

1.1.4 Lk kR EAA REHBZ LS “or” F= “and” 2R &R
a ik s ATAR & . vA PubMed A= CNKI 235 & 4 4], SC#kAb & 09 3% 40 51
s ILE 1,

3 LA & 19): muscle, skeletal muscle, regulation,

PubMed 4k CNKI s /2
#1 muscle[Title/Abstract] #1 EHEENL
#2 skeletal muscle [Title/Abstract] #2 H RN A
#3 regulation(Title/Abstract] #3
#4 muscle repair[Title/Abstract] #4 TR0
#5 stem cells[Title/Abstract] #5 A &AL
#6 satellite cells[Title/Abstract] #6 #1in 44
#7 #1 or #2 or #3 or #4 or #5 or #6 #H7 #2in a4
#8 #1 and #2 or #3 or #4 or #5 or #6 #8 #3in 4
#9 #1 and #2 and #3 or #4 or #5 or #6 #HO #4 in 544
#10#1and #2and #3 and #4 or #5 or #6 | #10 #5 in fi %4
#11 #1 and #2 and #3 and #4 and #5 or #6 | #11 #6 and #7
#12 #1 and #2 and #3 and #4 and #5 and | #12 #6 and #8
#6 #13 #6 and #9
#14 #6 and #10
#15 #6 and #7 and #8
#16 #6 and #7 and #8 and #9
#17 #6 and #7 and #8 and #9 and #10

1 | Rk R BIF RS

1.2 ANFIHEBRAT
121 AAFRE OMAT BRI, $HE LR, sR. E0H Mk
KA 7 S22 PR XER 3 @A RIATH ZIRF AT R LR Lk, QAR
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R 5 SCs J2 B R& LR A 342 F B4 AF 7 4B R AL 69 Sk

1.2.2 HEhArf QRN BAdbok 3R T A RARL G ik, QA
FIRBATIRF IR T 49 bk, OF LA TR & Lk,

1.3 STERBRSARM 303 B 40 % B LAk 3000 &%, SR AANF
HERAREHAT ik, RAIATIK 66 5., ik ihik e | ILE 2,

UL K ¥E E: Web of Science fl PubMed %,
SPOSCHARE R E AR (CNKI) 35 4R
FEICRF ) muscle, W IR 2002 4% 1 /% 2022 4F 6

skeletal muscle. \l/

. PO B B 2B F S0 3 000 AT, HERR B 4
“S]meﬁgs¥i LR R 1S, PR ST TG 47
muscle repair H T e > By e Ly

SRR () Sk B % 7 S 9T 9 RO B it
Wi, AL B il T AR AT
LR, BRI, - — —
S s BAGIN 66 B SCIRHET L8, Horth ek 11
TR, A B P

B ORVE T R E AR (CNKI. 57 4
JEs BESCSCHR 55 R, KIE T Web of Science il
PubMed % #f# 2

muscle injury. stem

2 | MEE R RIZE

2 Z5R Results

2.1 SCsHER SCs AL T AT 69— 45 2 AT B, @F A
HERA, ERSIELT BT R ARG @IS F RS B Z MY UL
YT mie R Ae R, B RBATA Y e 3gsa M. SCs IR T AL
28 L AR OE FFRAT AT AR L, Bt A R AT 40 T 0 I S ML dm R
BEAIG A, F 6T ML T L AR ML IE, VAR BS R R Y
WA, BT E R A A Y, SCs T L B & 699k A R 5 AT
AR R TAEERAF T O LI G F030E. Eiafonf, sttt
B RA LT A it AZ ey A 2 AT Y,

2.2 SEEANEBEITIED SCs IBIRIERIINE

221 SCs #4938 7h  SCs o BAERX A xF iRk Gde Rat#h o 2L, 3 addk
DRI RTF mM e, w RAFARS BT = A o6y F fm fe AT fm e kAL
FZFmit . SCs o FL 3878 6440 X uh) % H LA 3.
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SCs At AR BUA AT M, MBI SR IATA Mo FLHR A
B H R ILE I, A TS RAT AL Y, {2 B AT R AL AR ALK A 4
Moo BLagRE K. SCs 4845 2 it st AR o B R AR o ZL 2 18] AR AT,
PP SCs 84334 5% Fa 38 74 AR AT —Fb T ZLbuh) (Notch i@ 9% ) R 4T B KA T X
W AR e BLAE X AR £ 6915 5 LB A bk m i 2 18 49 b AR ad Az Y,
H9b, SCs RFKAMZARG L e Fom 0N IR F, ik SCs th 2
AEXAAL Y O BBk, BOK SCs AT E RNLAR A 49 B 4§ B LA B AL
B F BT @I, 595, SCs 5 EIRIABL 69813 2+ SCs ARG 09 4
AAX Aot IR B TR E L. HHHEF SCs ZA WNTTA, 54 %
FRQT YR REOMES, FIMETIKFIDI SRR 444, tm
BE SCs xTARN AP, b % b5 LA 4EAR X A9 LR % B A 4R E G 4
F AW Tr e et e Ae T e s ARG T, B RAILE AR RAEMEE G
Bl 5 # # & & 4045 445 p38y MAPK A= CARM1, itk f AR AR5 ZL ek
FRSCs B rm W, AR, AT TF@mitd, CARML %5
PAX7 ¥ 21k, JEi5F MYFS 443, @ p38a/BMAPKs it 4744, Notch
i@ 3% F NUMB Fo DNA ££ 5T 7 4 % £l fo ) & E 749 5K P, SCs 49 fi3E
A4 B F A B R A S5 7T 38 1 T 9 p53 7 A ) i AE A m i B Bk &
BB G WV 4R SCs 3578 ©, FOXMI 7T AR 3t SCs 7 F¥ K 44 4F % 25
RNA 8 kA, # MR E G kR, PRy a7 55k,
PAX7- #= PAX3-PAXBPL( 1R it 40 % & F A4 A5 B0 . oy 3h & ) A 4E 4,
JF £ PAX7 & 3h F L #E H3K4me3, M/~ SCs 48 %1% & 04 £ &R
a4k ®. B4k, H3KAme3 4 A F SCs 49374, SCs A3 74 3] 4 Ak 23 4|
PAX7 Z I, #t M A\ H3K4me3 48 X% 49 4 &R A K & i 0% 3] H3K27me3
Sy dr4) IR, B ob, BEBRAL p38y T3 A MYOD 5 KMTIA 64948 ZAE
J, #t [LiE MYOD 49 & ik. MYOD 5 HDACL ¢94a EAE ), J& & 7T 47
) p21Cipl %t MYOD 443, E2F K#k3 % p300/CBP 0% & LBLAEAS BaAn
PCAF/GCNS 0% & TBLALER 2] it Bl B & AR B, X 569 S pbdi 4 SCs
H8 74 64 FAIEAE HUH] 35 BAE BRI A B 6 A Aol 4 2 3 58
MELRGEAD, B EmE, KM SCs 9L E B LRALKT & 40
#1SCs PR S, HTAMAH CLIER L. D SCs 5k FLER 49 4B BE R R
M @ SIRTL it L BEERE MK /5 iR & A LBk B AMY,

SCs IR &I 7 MURFIEEMFHE]: O CHD 474 LA XL L& G
B4 34(RIPK3) 1R B M IR IE,, 2R JE #A PR SCs LR 2 e 38 78 it A2 P 49 1R A,
12 CHD #& 2 £ 2 Y AP B R KR AR, BORT o fo g 58 Fo B 85 LA
& M @f#%Es DHX36 18 4 % B T Gnai &£ Gnai2 mRNA™, X 5%,8A
% PB4 4] SCs 3 FAA 1R 4m Ji JB) it e Ao FAX, SCs & Ao 58, )
B 38 %, SCs it T MUR I A R 15 EDUR AL B & &, % ob, CHEN & ™
K IVE REPLARAD B 38 5849 SCs T AAAREAS B Z IR A 4 4 I 5 S akd-.
TAKI, BATEGHR R T SCs agishiE . . A g & 247,
BV afl4% SCs #4548 XA 69 BE A .
2.2.2 SCs#94t TA SCs3gFA. o bAm b oI mAT 69 ILL Y o =T 7 %5
THEFBMNLLTE, W SCs Foyk I EAESNE F SCs K H 2| kK
. SCs I ALAE T AR NLIE A% 52 K- 2474234 ([ 4).
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B3IMIRF A LI SCs WALRME 2 1L: O SCs ik I #ak af L
p27KIP1, 4-4% Bt k38 p21CIP1. pl9ARF #= p57, MASSENET 5 © % #,

p38a A= YY1. PRC2 48 ZAF A f£ R Wik A6 7K L4 4) PAX7 & ik, BP SCs
3874 3| Aty 4 T F & p38a/BMAPK 13 5 i@ 3484 4= 4E B, @ SCs 474
A 101 69 R IR mAced i B A&, FRSE MYOD A= MEF2 4% 7%
MV BAR S &, E 9 A A EANUR M B3 TF R i5S SCs 9 ILR M5
16 ™ @ SCs e & LR E @ A fbit A2 F 4938 74 SCs b LAbAZ
i B RAR L, LEAALATITIE T MYOD 4% b4 2k B AT Sk ) o m 0 JB)
EZ @AY, F MYOD 0| An5% T 4ot B #1648 &, 5% miR-
206 #= miR-133 & ik, T PAX7MY, Jridl it RF) 49 A iEAE . 4% FAndt
FJa Wb BE AL B A A E ) 22T BT, R4 MYOD F=lLR &
G W EIAE A #UE MRFA 25 Kb B Y, B9k, SCs ks 2246
OXPHOS, 2Ly SCs AT 42 & /K & o9 Bk, it 2 A 2 45 A&
AP LH T T R OB THEBAEGEARPER Y, O/t
TCA 16 3R BE £k KT LA ™, f SCs AL tg T I K & KAk 2
Ao EARBEFHEARFR, B B BEIRIGIAEALTAR y 5B &
E F la ek piik Gk o4 38 KA E M K £, & iEE OXPHOS ¥4 £
HEEILE 6 RS E R P, SCs LB SR AR i Ae ) B 4B T btk
v oR 4 A1) ) 6 An AR A5 5 BT am A0 R ) B X AP A LR AR AR T e KR T
&P &, RALEE, v SCs 69 b ¥k SCs 394, HLAA am il
Btk F SCs FAR RE 4R .

Shintaku 42 B 40 3 &, /7 S 2 00E /G 69 A 7 MYOD 5 &bk 4

Wb BE BB AL e T AE i Ak AR AR P, X L8 MYOD 4% 1 4&
KR ACHTE 89 kAR AR 78, SCs Rt EhAZL A ERAMN
B, ety il pid it MYMK & 22 UL 4254, 414w @ Myomaker
B8 HUE L LRk S A BRI AR P Q4 & Minion 35 | 4a i Ak 4
Fa B3I AR, Y ® Myomerger & @ 55 4 B a0 R 04 e AT B 85
ILEH #,
223 SCs TR #MEG T2 SCsobe E Ext B v 2 2 (E
5, REZW—F HIRENME, BHIIRG S SCs WA Hak, %I
T T mieAs s, ¥y SCs BAEE 3 Ahid 55945 O p38MAPK i
3% P @ FGF-ERK MAPK i@ 3% ;@ JAK-STAT3 i 3% ¥,
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SPRY1 /£ SCs i i a1 78 31 I BE o 4 bk R34 64 BURL AR AT 4 4 L A
KB T3 4145 5 1% iy ERK 422t 4m it 8 B2 b 6915 545 51842, SPRY1 4k
%G H O BIE AL B PAXT A2 MYOD § & %7 2K T 450%™, FOX03
# % Notch 15 5 i 3447 % SCs MU b At 4%k B0, 5 sbAe— 2
892, Notch ¥ Delta ##%& & 1 & /) Tobey T afikik, TRHLE
E tmjit &k NOTCH3 % /K40 7% Notch 12 54§ H18 st ik £ #41E, E49
%] MYOD %34 5f L9 PAX7, vA5-5 43 SCs ¢4k & BV, UMB #= p38a/
BMAPK 2% F X 4m JoL F 1R AF &2 &) 69 5Lk & NUMB FeA44 DNA 44 ( 4k
p38a/BAPK 37 ) T itk B & F A F= 4 A SCs -, PAR #= Scrib 4mjie
T 452 p38a/BMAPK X 3) B & Rt Ak 5 A4t X, . B 4b, SCs & A kik
MYFS, 1] SCs B4k Rt ka4, iBiti%-F MYF 24K (& p38yMAPK A% )
KA, REA KR F LIRS AURKA F) 812 542 7 SCs WL TR k4 & AT &
RPN EL, AT SCs Rt AR B i8] SCs AL FAE S
Bk, Bob, ERIGG R E TR ¥k SCs Rty B R B B, BP SCs AR
xt A Y IRAE 5B, K I, 3 Notch {2 5@ 344 %, SCs RAL =4 ¢
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Mo AR E G, #SCs Rk FEFHLEHIEEE ™, miest A TSN TR
¥ %% SCs 14T Hippo i@3449 YAP 125 3L f & B 4748 71 B, @ Sy a7Bl BAE N E Lz FREf L

WA, B AT SCs a4k M X B K LAY i &) RE A, AT 40 o RHIER PR A B Fp——
© SCs B & RA B SABATH AP RAAL, 630 2otz IO A RS
. ZE )]
o Rl, MG 5d AmA R RAT S @ RA SCs A TANL SCs &, Pr—— o | A
I3RS 4 SCs TVAMILEIHEIR A B SKIIF SCs HML P 4 FTAT P a5 [ s [ LI AR R R
At SCs AR ML, B SCs RN HTF 2 —Aarfeenm : 1
, PR T SRR 5 JE

Hodo— /) KB4 ST AR ] A& A e
23 BERIBESRED s¢s SEETMISSHMEEIER e B AT A0 —— HEIT R AU
231 SCs AfLLF4 BBt Bt kA d) SCs 5 ALA 4 ok a2t B | Sk TR IR kG AREREA

kR AEAER (B 6). SCs 694 ML, B A A RAM A UL Y 7 IR Z1R], i@
WK FERAE R 4k (o556 % G ), THERAASERET T HSE
H 6 A& A S ARiE U, BE3h SCs A#ak FE 69 LA MUH] 2 B B5 AL
BithiFF e T @it - mieejta ZAE A, m SCs F N-4556% & A= M- 45
A& G KR NAK KR, FAALT SCs FafILLF 4t 2 18] 4 B 4235 &,
P F SCs A%k T2 m it B by T am it g, R e Mg+t T
2 migE ik B,

SRS TE
Y B | LREF TR AN RS A AE 8 ) |
5 B3
v ML LT T
PRGN T JAK-STAT3 36 #% 3if M (2 1 12 A
AR BN R AN

A TR
HEHURRTE (L

i) YAP 1% 5)
L FRH SR

IANLEE
1412 RHOA K

6 | DEMBFIANAFLERNIER

FEB AR T, DL LR E—fe 5 bk & 69 SCs ARk ad

it IR EAE R e J st R AT BT A KB TR AL T2
0 JOHE F AR KT T P Bk, U g T AR S ok
BF, 3P RAAREMN AIEE M A WNTA, SAMPATH 4 ¥ ¢y 27 7
RIL, MIEE M TR SCs #9#p Lk A A AL S, JFaeabidid —F
Kb Y HARNE A AR BT 5 S35k, 95 E M oA & wiA-% 6wt
B F Raem R, HiZk iR Fi8 1338 hn JAK-STAT3 43 5 18 347 M AR 4%
¥ & it A2 F SCs 44 MLJR bt 440 T 15 P8 ELIAZER 55 Y % 30 WNT4 T L
PILEH & G e 42845 B F RHOA 7|42 SCs t9AUARERAL., H#tdndp 4] £
L84 tm AR A B 3 YAP 69457 By 45 Fadt 35 b, YAP 4§ 4 Hippo i 34
8948 K B T A 45 ] L3814 5 A 5 4R A 49142 RORIE SCs BT e F 4
BArmpp B,
23.2 SCs AR BRI T VA S $ A& B2 5 B0, Qs
SRR, BT AR BEGTA, AT SCs REAZIAMETF,
SCs R JRAR T 1A 8L AR 20 9P H R W) 45 ANILETE 42 80 R oF 3L Y2, fE SR RAR
A, BAREE G H SCs F Rikiy a7pl O EFREL O, K
WLZh & & mies R B Z A miesh kR £ W e R R 4 SCs R AL
B TR IER S AR LR BG G  RIGHAA O R EH 6y 510F,

JE SCs M E G, SCs ¥ B bt & & al fe Z 455 & 6 a5 AR E|
HIRE, ZiTAR TR TS SCs 94 ik An ) & £H7 “I( B 7). TIERNEY &
HAT T — A & F UK A E 42 N F ) SCs AT A 4 WA R, 45 R AN
SCs 8947 TR 3G A =T BT A AA5AE 5 4 FHAR I % A am i s b AR & @ iR
B QIEREE C. HEEEFTORRREAOVI). HoF, HHELEEG
b I R AR B G 48 F G T 5 SDCA 45443k WNT7a 5 F383% T
EFminegst ARy g e ®, IR & G VI 4445 5 £ Col6al(-/-) s K
B REILEY A Ay Fy A M Ae IR AR SCs 89 B 1a U B 4h, SCs TR R &
G Vifetf ik a8 G Rk, Bpafosh IR 694 mAn1E 5 il 84 &y SCs kR
B FRE, AR TRETHF P, Faid R AERLTE T
HF ey e . AR REEGFT 0 WNT 254 F st 55
F49 YAP 13 545 F B R AL F —fo i s R A 4Gz gR B0
233 SCs AV Z B HIL AL AVZLF LR A TEHWLEL, WHEFH
LB J s A 34 38 B A9 2 T A R K 3% Fo B B ILEY 45 2R 3045, SCs A6 45 An
B BEILS AL A AL B BT 4 A (B 8),
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