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LPS Induces MuRF1 Transcription through AKT/FOXO1
Mediating Pathway in C2C12 Myotubes
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Abstract: This study was designed to investigate the effects of the inflammatory induced by li-
popolysaccharide (LLPS) on the genes and pathways controlling the protein degradation in C2C12
myotubes. In order to establish an inflammatory cell mode,the C2C12 myotubes were treated with
graded concentrations of LPS (10,100 and 1 000 ng * mL. ') for 30 min and 3 h,and then the mR-
NA transcription of TNF-q and IL.-6 were determined by qPCR method. The results showed that
1 000 ng * mL.~' LPS was the optimal concentration. After the C2C12 myotubes were treated with
1 000 ng * mL.- ' LPS for 0 min, 30 min,1 h,3 h,6 h,12 h and 24 h, the mRNA transcription of
MAFbx and MuRF1 were determined by qPCR. And the activation of AKT/FOXO1,mTOR and
p38MAPK signaling pathway was detected by western blot at 12 h after LPS treatment. The re-
sults showed that 1 000 ng » mL." ' LPS significantly induced the mRNA transcription of TNF-q
and IL-6 at 30 min and 3 h. The transcription of MuRF1,IL-18,1L-6 and TLR4 were significantly
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up-regulated at 12 h and 24 h after LPS treatment. In addition, the phosphorylation of AKT and

FOXO1 in C2C12 myotubes was significantly suppressed at 12 h after LPS treatment. Therefore,

our results suggest that LPS can induce MuRF'1 expression in C2C12 myotubes through the regu-

lation of AKT/FOXOI1 signaling pathway.
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X5 SRR K. J. Livak 4509 203600, R
JI SPSS17. 0 S il 81 47 ¢« #256. LA P<<0. 05 &
INESRE DL P<0.01 R 2EFMEHE.

1.5 Western blot
7 200 10 35 5% 22 T ) ), FE 8 SR, UK B PBS
WUE A M. RS B A e B4R G R &
KGP2100 Zf# 2, 5.0 (4 °C,12 000 r » min ' X
15 min) , U8 B 0F R T 2% 5 30 5 6 V6 0 o 4 1 5
WERE . ISR AREE IR R 2R pPOR A 100 Cn#i 8
min {45 1 BARPE . A LE R AR BORE A EE 4 CC UK
FRTE% . %1 BIO-RAD 1 Mini-PROTEANS3
HL UK RS AT M SDS-PAGE Hiyk, HLUK)E R
BIO-RAD #J Mini Trans-Blot ¥ #¢ i # # & PVDF
I, 4 B B AT (5 Yo B g 2L PBST) = it £ 41
3hofin—4i.4 CuRM I . VeI 5 5 B0 7 78 &
:?ﬁﬁ’a PBST . =il N HE 3 h, J§ ECL {7
#HATHG R A, T Alpha Innotech 4R & ¢ H 46l

Loy B S5 Rz

2 & B
2.1 LPSHIE C2C12 lEHMRERENHTE
FIH q-PCR KU A [ J57 18 ¥ B (10,100 F11 000
ng » mL ")LPS i # C2C12 JL45 41 g 30 min F1 3 h
I, TLR4 , TNF-o, Myd88 FI 1L-6 J& [ (1) % 5 1% 1
G R LPS BiE W N 1 000 ng » mL i, 41135
C2C12 WIE 4T 30 min J5 W 5¢ & T4 TNF-
a-Myd88 F1 1L-6 ) mRNA ¥ 3% 5 (P<C0. 05 & P<<
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% 1 Real-time PCR 3|41 %I
Table 1 Information of primer sequences for Real-time PCR
BN 15 (5'—>3")
Gene Primer sequences (5'—>3")
INF F.:AGTCCGGGCAGGTCTACTTT
e R:CAGGTCACTGTCCCAGCATC
) F.CAGCCTTCCTTCTTGGGTAT
actin
prac R: TGGCATAGAGGTCTTTACGG
F.CGAGGTTTGCATCTTCTTATTC
Myd88 .
R:CACTTGACCCAGGTTGCTTTA
L1 F:GGCTGGACTGTTTCTAATGC
1B R:ATGGTTTCTTGTGACCCTGA
L6 F.: TAAGCTGGAGTCACAGAAGGAG
} R:GCACTAGGTTTGCCGAGTAGAT
TLRA F.:AATCTGGTGGCTGTGGAGAC
’ R: TTCCCTGAAAGGCTTGGTCT
F.:AGTTTGACACCCTCTACGCC
MuRF1
R:AGGATCAGAGCCTCGATGAA
F:AACCGAAGAATCGTTTGACG
MAFbx
R. TCTGTTGCTCCCACCCTAA
A 800 . O X8 Control
=z 7.00 1 10 ng'mL"' LPS
3 6.00 4 @ 100 ng'mL"' LPS
IH's ® 1000 ng'mL"' LPS
2 500 4 .
& &
= 2 4.00 1
£
= 3.00 1
W2
E 2.00 1
2]
~ 1.00 - S g
il = B = Ei \
TLR4 TNF-o Myd88 IL-6
x . ZEFEEP<0.05); x x . ZERHEE(P<0.01),
E1
Fig. 1

(A) and 3 h (B) in C2C12 myotubes

AERERE LPS fli# C2C12 ALE 4 A 30 min(A)F1 3 h(B)j§ TLR4 , TNF-a.,Myd88 1 IL-6 £ F % RI1FHR
Dose-dependent effect of LPS on the mRNA transcription of TLR4, TNF-a , Myd88 and IL-6 genes at 30 min
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Fig.2 Time effects of 1 000 ng - mL™"' LPS on the mRNA transcription of TNF-o, IL-1B,IL-6 and TLR4 in C2C12

myotubes
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Relative transcription levels
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MuRF1

E 3 1000 ng- mL™"f LPS % C2C12 2 1 7[5 Bt i8] ;= Xt MAFbx 1 MuRF1 £ F ¥ % %
Fig.3 Time effects of 1 000 ng - mL™"' LPS on the mRNA transcription of MAFbx and MuRF1 in C2C12 myotubes

2.3 1000 ng - mL™' LPS %% C2C12 A& 40 B Xt
AKT/FOXO1,.mTOR 71 P38 {5 2 i& ¥ iy 5 i
A R T HE— SRS LPS Hili% C2C12 L

M5 MuRF1 i #HLE, R A Western blot
TPk 1000 ng « mL-" LPS il C2C12 WLAE 4
1 12 h JE %} AKT/FOXO1,P38 fil mTOR {3 £ 5
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C2C12 L4540 M 12 h J5, AKT #1 FOXO1 &A1Y
Wi R AL 7K - 24 & 35 K T % BRAL (| 4A) . SR fiT . P38
LPSZH

A i
P-AKT
T-AKT
P-FOXO1

B-actin

B ypmn Lps#

P-P38

T-P38

B-actin

HE M mTOR i #% 41 5¢ B (mTOR, 4E-BP1,
p70%") B R 1L 7K F- 5 % B4 AH HL JE B B 22 5% (8] 4B
O,

C xym# PS4

P-mTOR
T-mTOR

P-4E-BP1

T-4E-BP1

P-p70%*

T-p705%

B-actin

B 4 LPS & C2C12 JLE MY AKT.FOXO01,P38 . mTOR 4E-BP1 F1 p70% & 5 & B4 1k &9 &2 0
Fig. 4 Effects of LPS on the phosphorylation of AKT,FOXO01,P38,mTOR,4E-BP1 and p70%* in C2C12 myotubes
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$27% LPS %f PI3K/AKT/mTOR {3 23l % TC 5 i .
B AKT 1 FOXO1 B2 A /K - 5 % B4 AR e i 35
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MuRF1 {55 18 AR #F 1 WL B 0 R
5 FRAT Y w0 5 45 R A — B AP R T LPS R
AKT #1 FOXO1 8% f2 1k 7K °F ¥ B] & FE AL, T 3L



2 3 X1

W45 . LPS il 3¢ AKT/FOXO1 {3 5l g4 i% % C2C12 JLAE 41 MuRF1 3 [H # 5 379

MAFbx F1 MuRF 1 335 b, T A2 3 25 1 J52 1 g
fitt'* . BbAh, H. Crossland %" 8 5% & B4 2 41 i
¥ TNF-o, IL-6 F1 1L-18 0] L4 5 4 45 AKT/
FOXO/iz %-H 1 i 8 foK i ik 12, 15 R UL &
R A%

25 BRI AR A5 R Won LPS Jil i C212 L
N R S RN A ¥ (TNF-o . IL-6 F1 TL-
18l MuRF1 [/ %% 3, [5] 5 LPS 5 3#% C2C12 Jil
UM 12 h J5 AKT #l FOXO1 B2 1k K - B 5 [
fik. P, 4546 SCik 5 5 45 2R, 4= LPS i
C2C12 LA 40 ff S Bk & R ML 40 i H 7~ (4n TNF-
a JL-6 F TL-1R) iy 7 A, al i i i il AKT/FOXO1
5 5l B, 38 MuRF1 s B, e i 1 L
B .

4 & i

FE C2C12 WLAS 4 M v 3E 47 98 E g ) WL A8 7R
FIBE R 5L P MAFbx Fl MuRF 1 %5 5% 5 1) 5% g 1
PR O BESE . K BRH 1000 ng « mL ' iy LPS
il C2C12 PUEF A5 R TR MR 7B % LiF, B
MuRF1 3 [H ) % 5% 5 e i 2% B, [ B LPS il 3%
C2C12 L5 40 12 h )5, $ 3 AKT fl FOXO1 &
FI A W IR T /K P 5% it i B S BRAIK . AR i 25 SR 3
A LPS i % C2C12 W45 40 Md 38 o 40 4] AKT/
FOXOL1 {55 % i MuRF1 35, i itk & =
JoE 9 B A o A 0 — 25 WIF 9 R SR A 5 L IR 2K 1
M HLRRIE T A 2%,
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