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WE  FHA KR EEEG 1(early growth response protein 1, Egri)¥E 4 45 % F F £ tm 38 2.
PBERATFHSZAEMNFIRFHREEAEEEA E, A2 L3RRI ILC2C125L 69 % 7h 9
TEA . ZAF R KA Western blotFe %, 75 & X AR M Egrl £C2C 1240 fe o 1L T 42 & 49 R X IAE
B E A%, #| A CRISPR(clustered regularly interspaced short palindromic repeats)/Cas94& R 4 5 i &
Fadph|Egrl 69 & 3&, # mARFEgrIatC2C124m ety &rm . 4R 2+, MAC2C124m e 1L e it
AT, Bgrlt) KA Z ALY 55 AR BEAE, (e 2 FTHEAH. Berl KA FA2 T C2C12¢9 mfieiz b5 tm
TR F, A S @AT, R A M mi i ¥ R E S HREI . 45 8E R HEgrlz,
C2C 124 ILE @k A F VA B LA & o F Wlam b A AR & & (myogenin, MYOG) A= LIk & & & 44
2(myosin heavy chain 2, MYH2)/K-F 3 2 %38 m R MK, ZAFR 4 R &P, Egrl LR s1 ) &
BALLRIC2C 1289 1L,
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The Effect of Egrl on C2C12 Differentiation

Cui Yafeng, YanYunqin, Li Shufeng, Tong Huili*

(The Laboratory of Cell and Dvelepomental Biology, College of Life Science,
Northeast Agricultural University, Harbin 150030, China)

Abstract Egrl (early growth response protein 1), as a transcription factor, plays important roles in
many biological processes, such as cell proliferation, differentiation, apoptosis and so on. However, its effect on
C2C12 cells differentiation remains unclear. Western blot and immunofluorescence assays were used to determine
the protein level and localization of Egrl in C2C12 during its differentiation. To explore its effect on C2C12
differentiation, Egrl expression was activated and inhibited using the CRISPR/Cas9 technique. Egrl protein level
reached the peak on the 5th day of differentiation and then gradually decreased during C2C12 differentiation. Egrl
localized in the cytoplasm and nucleus of C2C12 cells. Egrl level gradually increased when C2C12 induced to
differentiation. During the C2C12 differentiation, myotube fusion rate, myogenin (MY OG) and myosin heavy chain
(MYH2) levels increased or decreased significantly when Egrl were up-regulated or down-regulated, respectively.
In summary, the results showed that Egrl promotes C2C12 differentiation in vitro.
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BN S EAZ A0 R0, Egr 3 i X 3 K 55 1
W, EUAE K. WA, k. FTS. 4R A
BEL i B Jiev 2 4t 2 55 A% 22 ) AR ) 2 G R rp R
YEH®. Zhang?§ " 5T £ W], Egrl vl 454 BIMYOG
B S Bh 1 X, i R MYOGHE [H 1) 3 3 {2 3k &
NG TR RS UL T R A k. X 4R, Egrlaf
B2 5IHEEHILN R E. HZ, /ARG
C2C12/E N FUNL A & B FEAE I 40 B A 28, Egr1 Xt
HOP AR M R . Rk, AHE SR T Egrl 76
C2C 124 i 43 Ab i 72 v A L, DA AR N 3B 7R L
WK B 15 PSR B

1 MRS5S
L1 MREIEE

pSPgRNA(Streptococcus pyogenes guide RNA)JF
$i. SP-dCas9-VPRJii i dCas9Jii il T Addgene /A
Al; W RDHSal F- b 50 2 N AR R 2 7,
/N ESLAR L C2C 1240 W A4 T A W) TRE( L)
JB A A IR w); PEUR: G ik 7)1 T Sigma A w]; B
PN VI R B (Bbs 1T AL NEBA A, MYOG(sc-
576). MYH2(sc-324154). LaminB1(sc-20682)1 T
Santa Cruz/A 7 ; Egrl(ab208780). GAPDH(ab22555)
) T Abcam A H]; = Ht 1 T~ b 5 Biosynthesis 2> H];
FITCHRiE i T AL sl WA A 5 i EA S
2 5T R R N S T S R AR R A A
FHEDMEME; 72 T Gibco A 7] ; B2 I3E 5 1
i B8R BERWABIA A AR IR0, 40
M85 F2 R T Corning A 7] .

Thermo Forma 3111 CO,¥57%4#44F Thermo
Elec-tron%E [4]; CK X317 & & 7353 T Olympus /A 7l;
SW-cj LV s TAE G M T IR A B & A IR A
MiniChemi™ R /R B AL 7 K56 BAR A T b 5 288
GDL AR A R 2 7] DYCP-31 HL K AR KA I T

e AN —AE T B B RRETFV3000
W+ Olympus A & .
1.2 5%
12,1 a3 RBHEFoL  BC2C1 241 Fh T
Y B B FE A, B A 10%4 L7 T DMEMS 37 i
B 7R A 60%~T0% AN A B, IR, FIPBSIE
P2k, I 2% 5 MLiE IDMEM A6 72391, A4k
SAALERFEC2CI24MAE1. 24 3. 4. 5. 6. 7d.
1.2.2 BARME @ TNFLAL S5 (http://zifit.
partners.org/ZiFiT/CSquare9Nuclease.aspx), £t X Egrl
FE R g 3l 7 X AT AT 5 T, 3% MU Egr 15 K 193
ANEEA SELL B2. E3(FE 1), WihAH B 1) 5% 4 IR
HgE 3B KT 4 5 5 Bbs 18 ) I pSPgRNA HE 1T %
Bz BT, 8 B PR ) B AL B E. coli DHSa, Bk HL4H
PR LB 9 TR AT DU 7 408, D45 BpSPgRNA-EL
pSPgRNA-E2FIpSPgRNA-E3 # 2H 444
123 @letzfemie/ & &a R WK
oy L EE3 AR ST dRIC2CI240 M, 35 ha 40 i ks 77
T, FIPBSIEVEAN 3R, HIHCA AR, B OUSc St it
VE; AHMTIE IO I T 8 1 B A 1 77 (PMISF) [ 2
J 5 B 1 R R AR 40 P 2 R RIB, 4 °C
16 000 xg& x5 min, FiFEIANYIIRE A, X T
DUUE, TEATRR R AR 3, AN T PMSFRI4H
% & (A R, 4 °)CTF 16 000 xg 50210 min,
TR A3 B A A% B
1.2.4 4\ Jie 4% 2 B Western blot X H A K
RIC2C 1240 ifa A% 28 40 Jf 35 7= A, 455 40 i 35 31160%
~70%3IC A B, K FIPELR: e iak 1) 1 B 4 AR i A2 gk
ITH L Y. Y24 hig H £2% 5 13 FIDMEM
IR RIS S5 9748 h, B IFUEEAN I, R
FH Western blotfi l|Egr1 /% 9 ZGAPDHZE 17K, LA
{39 2 ZH B A

K HEgrl i A T H0 RO B £ 1) Cas9Jiti K 52 42

®1 NREgrIERRARER
Table 1 The target site information of mouse Egrl gene

E iz 514(5'—3")

Sense primer (5'—3")

TSI —3)

Antisense primer (5'—3')

HUAL R4 TR BT R (53"

Target site name Target site (5'—3")

El GGG CTT CAC TGC
TTG CGT CA

E2 GAA GTG TTA CCC
TGAATT CT

E3 GTT CTC CCT CAC

TGC GTCTA

ACA CCG GGC TTC
ACT GCT TGC GTC AG

ACA CCG AAG TGT
TAC CCT GAATTC TG

ACA CCGTTCTCC
CTC ACT GCG TCT AG

AAAACT GAC GCA
AGCAGT GAA GCC CG

AAAACA GAATTC
AGG GTAACACTT CG

AAAACT AGA CGC
AGT GAG GGA GAA CG
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HATC2C 1240 % Yo (U7 V5 1R 1 BY), ¥ 924 hg, 435l
TS24 hy 48 W72 h, 2T EELN L, F
Western blotfir il Egr1 J 730 AH G 8 H K A2 4L .
TS 10% SDS-ZR T4 #i Bk i 1t Jie FL ok 40 25 B 1
R, 36 B R4 RS BIPVDFRE L, 5% g 24 05t
M1 h, Fp 5t —PrF37°CEE 1 h, —HiF37°CiFH
1 by I A6 22 6 UGS AOGR TS o % G €8 2%, 147
BT H IR R IA 1 B A UK
125 REKLEE HUi 320 E FIC2C 124
JH, FE 4 4T TR, PBSZE MV IS 1 4 i 2 TR 29K,
A B EEE 20 mine W Z[E 2, IN\PBSZEMRIE
Ve 3. 0.2% Triton X-100/{JPBSZE MK (PBST)
Wie i15% BSATE Fydsf W, % & 40 HL60 min, #4174
P, W2 s P, A O R Bl — B T
Jic 1) 5% 5 41 f260 min, PBSTIE M4l iU3 k. 43 7K
FFITC-Fric (1) — Ht 8 % ¥ 5 60 min/=, PBSTIH I
HMU37% . DAPIHL#%4 min, PBSTE ¥E3K. T A&
BHUOGE KA, THOCH LR E BB T,
SR 15
12,6 “itadr  ARSCSEER A T
AT, SR LimeantS. DR R, B2 R
HT FHSPSS 17.0%k 34T, P<0.054 2 7 i 3%, P<0.01
N . Western blotZk iy 111K B 14 F Image)
BT, Bl it H GraphPad Prism#/F 347 .

(A)
DO DI D2 D3 D4 D5 D6 D7
Egrl = S s o e s Sy W 57 kDa
MYOG T —— - 34 kKDa
MYH2 — — — — — e 200 kDa
GAPDH s s s s e e s 37 kD2
©)
3.
jas]
58
§< 7
729
[
£3
S
=
0_
DO

2 R

2.1 FEC2C12 A EIBTEARYEgr17K S F0E L
2.1.1 Egrlf£C2CI2 L AR Bf #1649 R A MAE  F
F Western blotfs Ml C2C 12175 F 73 44 A [ i) HEgr1 Al
WA AL bR £ 2> TMYOG, MYH2( F ik F . 45
BRI, 5RSLIIC2CI240 L, Bl & 20 A i HEAT,
MYOG- MYH27/K V-4 2 8 H S T v Ja B e A (B
1A), £ HAEMEEES dIFMYOG/K ik R WEAE, 7531k
4 dMYH2/K PR B IEAE (B LCRTEND) . H It B,
C2CI2HMIAE 5 AT A2 S d, LIRS
SRS, HFHAEES AR BT RAFRCR, 5
SRR AR 2T d, HMEIRE RIS
¥, Berl 5 U 5C2C1240 i 23 IR 25 2 M
Nif, HAEEEES dist ik Bk 2 (E (B 1B).

2.12 EgrlEC2CI125 L R R B BAeg smft ez Fl
g% oM EgrIfE AR /b 76383 dFIEET di)
C2C12H o At . &5 3R, EgrifE Rtk &>
TR EE3 dFIEET dRIC2C 1240 M A% RN 4 i 5 Hh #8434
(K2).

Western blotiu il 7E AR 734k 7340583 dFIERT A
C2C1241 i iz AN A i 53 HHEgr1 /K. 455K W, Egrl
T A0 AR 43 AR I C2C 1240 A 42 A4 it J5 vh 0 3%
ik, HBEH LRt 4T, 7640 B A% A0 4 i 5t Egr1 /K
R BT T dist, FEANA% TR Egrl KT

(B)

NS}

Expression of
Egrl/GAPDH

(D)

W

ok ok

[\

Expression of
MYH2/GAPDH

DO D1 D2 D3 D4 D5 D6 D7

A: Western bloth il 73 6 A AR BAEgrl . MYOG. MYH2IEE (15 /K 2 5 B~D: HABIREF L Gi il 45 R (n=3); **P<0.01, ***P<0.001, 4
W5 RS BMDO)F LA DO DIL D2, D3, D4, D5, D6+ D7HHMRERSMA IR, 2. 3. 4. 5. 67 dIFIC2CI241 .
A: Western blot detected the protein levels of Egrl, MYOG and MYH?2 at different stages of differentiation; B-D: quantified data shown in A (n=3);
*¥*P<0.01, ***P<0.001, compared with undifferentiated cells; DO, D1, D2, D3, D4, D5, D6 and D7 represented C2C12 cells on undifferentiation,
differentiation Day 1, Day 2, Day 3, Day 4, Day 5, Day 6 and Day 7 respectively.
E1l C2C12 it A ERTEAEgrl. MYOGFIMYH2RYZE A RKF
Fig.1 The protein levels of Egrl, MYOG and MYH2 at different stages of C2C12 differentiation
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Lo o A bk B v, HL2E el R 25 (B13).
2.2 EgrUEEFHNE!

% YepSPgRNA-E2E B AR J5 K I, EgriK-F 5
LAt Ab 3 2H A LU A =, R R ZH (pSPERNA) 1 1.96%
(Kl4B); % JepSPgRNA-E24Ifil| # {4 J&, Egrl/K-F 5 H
by b B AL AH LU B A, A B 2H (pSPERNA) 10.3 75 (]

BEEOE A SRR 5T

2.3 HUEFIIEIEgr1Xf C2C12 0 L ISR
FpSPgRNA-E274) 75| 5 SP-dCas9-vprfldCas9 3 4%

YeC2C1241f324 hy 48 hAl172 h), iEid 45 2 1 (desmin)

G R MC2C 120 L FE P L Al & . SLIG

gh RV, WIEEgrl Rk G, LK 4 (sgRNA+VPR)

4C). & B, pSPgRNA-E2E AR AL A Rhiss
S| Egr1 iRk, KUk, % FFpSPgRNA-E2i 17 5

WU A 2 N34%, 3R E2+VPRWIE AL & RN
14%, SE56 2 At HR AL (0 2.445 (BISARTEISB). ]

Egrl DAPI Merge

.
.

DO: £ fk; D3: 3 LEE3 d; D7: 040557 d; 4 NEgrl BUYESS 5, Wt NDAPIA A AN . (A O f k38R A% Egrl IS 5
DO: undifferentiation; D3: differentiation on Day 3; D7: differentiation on Day 7; Red represented Egrl positive signal and blue respresented nuclei
stained by DAPI. White arrows showed Egrl positive signal in nuclei.

B2 C2C1253ERIREgr1 A E(L
Fig.2 Egrl localization before and after C2C12 differentiation

(A) (B) S
DO D3 D7 1.54 E= Nucleoprotein £ Cyt:)plasmlc protein
Egrl wow w57 kDa _ i
[y
Nucleo- | | 4minB| e————— 7 kDa 2 o
protein i s
GAPDH N 37 kDa £
Egrl " W 57 kDa §0-5'
Cytoplasmic | -\ pryry [ 7 D2 % % §
protein
LaminB1 67 kDa 0

DO D3 D7 DO D3 D7
A: Western blotill & 7L 1l 5 41 ML Z AN L 57 Egrl 8 F BUK-F- 22 5% B: NEIAKRZ 145 R (n=3); *P<0.05, **P<0.01, &4 5255707 5 R 7>
PLANHUARLEE:; P<0.01; DOv D3 D773 AR ME. 73633 dREE7 diNC2C1240 .
A: Western blot detected Egrl level in nucleus and cytoplasm before and after C2C12 differentiation; B: quantified data shown in A (n=3); *P<0.05,
*%P<(0.01, each group was compared with undifferentiated cells; “P<0.01; DO, D3 and D7 represented C2C12 cells on undifferentiation, differentiation
Day 3 and Day 7, respectively.
B3 C2Ccr2atrIfE AN ZE R B P Egr1/kF
Fig.3 Egrl level in nucleus and cytoplasm before and after C2C12 differentiation
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(A) sgRNA El E2 E3
Egri-VPR | i st SN S S——_ 57 kDa

GAPDH-VPR /i S——_— 3 D2
Egrl-dCas9 m —— e 57kDa

GAPDH-dCas9 M‘n kDa

(B) ©)
1.0 2.0
< 0.8 ST
°© ° 1.5
=g £8
0.6 S
25 2510
2=04 5=
= e
& o2 & 205
0

sgRNA El E2 E3 0 sgRNA El E2 E3

A: Western blotJl] 72 CRISPRi# % A0 J5 Egrl 2 A ik °F; E1. E2. E37) 548 pSPgRNA-E1. pSPgRNA-E2HIpSPgRNA-E3#{4. B. C: %)
50 A B A e R I Egrl 82 KT 5 2K EE I 45 B (n=3); *P<0.05, **P<0.01, S50 415 % H 41 sgRNAAALL .

A:Western blot detected the protein level of Egrl after CRISPRi activation and inhibition; E1, E2 and E3 represented pSPgRNA-E1, pSPgRNA-E2
and pSPgRNA-E3 vector respectively. B,C: represented quantified data of the protein level of Egrl after CRISPRi activation and inhibition respectively
shown in A (n=3); *P<0.05, **P<0.01 compared with the control group sgRNA.

Eld4 EgrlSUEAIIHIE A ik
Fig.4 Screening for Egrl activation and inhibitory vector

(A)

Desmin DAPI

sgRNA+ &
VPR

E2+
VPR

© (D)

24 h 48 h 72 h 2.5 CJsgRNA EE2
sgRNAE2 sgRNAE2 sgRNA E2 5z 2.0 EE
Egrl-VPR#es wes WO WmB < s 57kDa = £ =
= D1 k%
MYOG-VPR s i " - - 3/ kDa 2 é o
2= 1.04
MYH2-VPR &% il ®ee o weum @ 200 kDa E B
0.51
GAPDH-VPR s e e ense «smn @mw 37 kDa
0.
24h 48h 72h
(E) )
25 CIsgRNA EIE2 25 CsgRNA Bl E2
5 3E 20 = =% 20 | = L
= A *k k% = Ay
g5 1s £35S =
ES 10 =g 10
=
SZ 0s H50s
0 . . . 0
24 h 48h 72h 24h 48h 72h

A g M EECRISPRIFIG Egrl 5 A2 SR (b Aiah 45 85 11, 16 (ONDAPLY (4%, B: NARINIE @& % 5i1t; C: Western
blotdll i CRISPRiMIEEgrl. MYOGHMYH2E 17K 25 5¢; D~F: NCEIR S HHi4E F(n=3); **P<0.01.
A: immunofluorescence observation of desmin after CRISPRi activation; Green represented desmin positive signal and blue respresented nuclei stained
by DAPI; B: myotube fusion rate according to desmin staining presented in A; C: Western blot detected the difference of Egrl, MYOG and MYH2
protein level after CRISPRi activation; D-F: quantified data shown in C (n=3); **P<0.01.
E5 BUEEgr1 AR C2C1253 1k
Fig.5 Activation of Egrl to promote C2C12 differentiation
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(A)

Desmin

sgRNA+ ES
dCas9

E2+
dCas9

©

24 h 48 h 72h

sgRNAE2 sgRNAE2 sgRNAE2
S W e e 57 kDa

MYOG-dCas) Wl W @ «w. sse = 34kDa

Egrl-dCas9

MYH2-dCasO Sl wews e 500 smme w200 kDa
GAPDH-dCas) S s TS aans es e 37 kDa

(E)
1 5.  CIsgRNAMEE2
=
58
g< 10
29
8 Q k3
gg0s = o
” i
0

24h 48h 72h

(B)

D
) L5 [ sgRNAM E2
gz
=}
=2 10 ’—‘
[=®
§Q Kk
o=
i @

plirsl Wil |
*%
oLl [IM ||

24h  48h 72h

)
1.5- [ sgRNA I E2
53
£ 10
209
S
jShgan) ]
[}3;0.5 s i
3k
NIl Wil Wil R
24 h 48 h 72 h

A R M EE, CRISPRiIIBgrl 7 A1 &5 & (o8 LAl h (M 45 58 11, T CONDAPIRL (I AR B: NARNLE it & R 4t C:
Western blotil] i CRISPRiflI il Egrl. MYOGHIMYH2%E (47K -2 5; D~F: NCE K345 R (n=3); **P<0.01.
A: immunofluorescence observation of desmin after CRISPRi inhibition; Green represented desmin positive signal and blue respresented nuclei stained
by DAPI; B: myotube fusion rate according to desmin staining presented in A; C: Western blot detected the difference of Egrl, MYOG and MYH2
protein levels after CRISPRi inhibition; D-F: quantified data shown in C (n=3); **P<0.01.
Ele #MHIEgr1AIHIC2C125314L
Fig.6 Inhibition of Egr1 to inhibit C2C12 differentiation

Egrl £ ik 5, S0 4 (sgRNA+dCas9) L& b & %y
7%, X HE ZH(B2+dCas9) WL il & 2 9 14%, SE30 4
Xt W8 ZH 190,515 (6 AR KI6B). i i3 Western blot
K 4340 A% & 2 TMYOGHIMYH2/K “F [ 384k, 45
REW, HEgrl/KFF & 5 (BISCHTE5D), MYOG
ACEHEN, 24 WX RRAA R 1.665, 48 hoAXTHEZH 1.6
%, 72 WA A 192,065 (BSE); MYH2/K P38 i,
24 R XHIRZE 1,965, 48 ho X FRZH I 1.66%, 72 hly
R ZH 191,365 (KISF). Bhah BRI, WuEEgrl & ik
AR BEC2C 1240 M1 73 4k . 4Egr1sK T F#AK Ja (6C
A E6D), MYOG/K 1T [, 24 hoy ) & 45 (70.51,
48 W2 (170,445, 72 hoy s I8 40 190.34% (EI6E);
MYH2/KF T B, 24 hoxf BRZH170.34%, 48 hyXt
HEZH 1031, 72 Ko X R AL 110. 275 (l6F) . L&
W, 0 Egrl I C2C 1240 i 514 o

3 Wig
Egr1{F Jy 5 3 (f) # 3% R 7, 3475 40 i 40 4k b

[ Egrl 1) 2 1A 17 #0 il)  WLREE 11 73 A6®. Egriid it
BMP12(bone morphogenic proteins 12)/Smad1/5/8 &
O P55 R UUBEE T 40 B IR 234k, 02 3 UL ) 45
i, A0 5 LLC2C 1240 M AE A B4 AL 734k
PR R, 25 B OR, 0 R & TMYOGHIMYH2
I AHEC2C 124 M /3 AL I 565 dFIER4 DA B IEEAE, Wt
HHC2CI127E 565 di 7y LR FE e . B4, Egrl&E A
ARG I 45 S BH, HAEC2C120 40 565 d, B 431k
B I HoK-FE Bl . Rtk EgrlifiRis s
C2C1240 1 73 A 2 IEAH 5K, #EIEgrl 21 F 517K~ 7]
BEZ 5C2C1240 B At i 4% . 3E— D HF R M,
M C2C1245 3t N 557 disk, 40 &% hEgrl B % ik
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BWEESTHMMPT. BN, HAE R B T1E
C2C1273 W Bt AN, FF T RE S 5 0 7 41 i 731k
SRS HEAT . BARA AR Y, Egrlidit
C-Ji 55 ARFAH T AR FI M 58 A7 T #2420, {5 & Egrl
FEC2C1253 A3 B8 A A0 ] N A% e NAZ 5 G e i 75
C2C1240 J ) 73 A L 2 i oK WLARTE, L B AR 7y 1L
HIA B, A Rt — 2T

Nk — 25 HR B Egr1 % C2C 1241 B 43 4k 1 1 14,
A 5% K F CRISPR(clustered regularly interspaced
short palindromic repeats)$¥% A XJEgrl it 1T %% 5% + 4k
LW 7t . CRISPRAE Ay i R 2 X ) REWT 78 T
H LR R3RAF 7T 2 KR . HisgRNAG] F 1)
CRISPRi(CRISPR interference)& [A 17T R A& i 2 1M,
Wk FE 2%, #EHeLaZfi i ', SR FICRISPRiF{ A #L 7] T
PN P IR S R 52k B FICD7 1 (cluster of differentiation
71)F1EfE K CXCR4[chemokine (C-X-C motif)
receptor 4]/ AT IE80%, A, 78 N29341 fil H,
] L ELA2RE dCas9-VPo4H: S0 25 Mgl & 21 4>
B AN gRNAH, T 2 2 08 0 i 8 A B AR R 7
A(vascular endothelial growth factor A, VEGFA)RI 4
225 3% R F3(neurotrophin 3, NTF3) &AM, AHf
Fi K 2 [ Egrl (1) CRISPRIEE A il 44, £EC2C12
S S T X Egrl B4 IS A R o

XF T 48 M 2 AL BT T, A B TR MY OG
MMYH2# 8 H 5K K VLVE RE & % AR PT R
H1, MYOG /& — i 8 B 1 48 WLV 5 B8, e L4H i
R 73 AR B JUL ) ) B R e 0 BE U, LR B
FE B 5 LA 4E R PR AR G, o MYH23R 1A T B
S S LR, MYOGHRIMYH24E /I BRI
YL C2C1210 VL 73 A bR 35 731, RE 68 I 1 i S huk
C2C124H i () 73 A FR FEN, DR b, AR Wt 5 38 0 i
EgrlJa, WL fl& 2 2 2 3 i, MYOGFIMYH27K
S-SR T A Egrl J5, WUE fl& 3 10 2 kb,
MYOGAHIMYH2/K - & 2% £ ik. MYOGHIMYH2/K
- K WU Rl 2R S i 45 Rk — D 3R W, Egrl (3R
HC2C1240 M i) 73 A S IE A 5%

FigliolaZF"HJf 77 % #H, Egrl1{/E NMYOD ) 5 5%
YATPR -, H 5 2 A 300 T PR p S TKip2 i Bl 1
AL AR BE A 5%, AT 15 B UL 0 A . ik
5 H PAX3(paired box 3)-FOXO]1(forkhead box O1)
5 Eer1 45 4 68 /1 855 Egrl f#% 5% 7K F B AR AE
pSTKip27G i IE W e %, 3 30/ BB BT i T v

B A AR RIS OBt R W, Egrinl L
MYOGH R ) Ja 8 1 X 45 &, @it /3 MYOGH)
FIK MR 2 SO0 B LA R, A1, Bgrl
Tk LIARENE I Sp3s RN R IL, B2 BOE AR
1 M 2 M BB S (cyclin-dependent kinase 5, Cdk5)
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