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B AA A2 #0575 DL 224 b i 1 S HLRIE S
XN, B2 50 kL ik &
(F EAKRFAMESREB AR FHAE, M 510515)
WE BH IR DNA DNA) B S RUZ R A W) & iUE S BB (AKD B E LR Z4 h e H Sh0E . Ak 5K
8 H CS7TBL/6 Mtk /INERBEHL A Jo %ot FRZH (Curl 2H ) TSR (AKT L) , 2R WA I 1 5 2 o AKT IS BRUBEIRY 3 e G L PR S
WLET 4 b 4 1A AR (HE e 1) K LA ZE46 4 S L I (Murf-1, Atrogin-1, Igf-1)1%) mRNA 235K (qRT-PCR) , 3P4 /N BUIL P 25 45
FAY, S S NENS B 4B AL (SUnSET) Al A P 28 11 53 BGH 3 38 20 3 M RN A 75 1 12 47S pre-rRNA (235 7K P IR AL AR
WA e R AKT /N BRI 37 Ak 38 /N BB B LN R 3R A0 Ak R JDLAE (C2C 12 LS ) | o e (0 o S o LT - k2 il U
Ji (ChIP-qPCR) Fil Western blot il I 43 B X rDNA 5 53¢ WA AE R B UG s2 e . SR AKUBINIE LR 244,
FEI /N BB LR B 3 e, P B LB R MR 3 (21, 0 %, P<0. 01) , ILEF 4Rl i AL R F A, oLkl
b AKTHI LA B 1 02 1k (RS 55 2548 A0/ 83. 14 %, P<0. 000 1), JTBHASAZ M4 A 4 1%, ELAR 230k rDNA % 35 48 fif
ZBH (47S pre-rRNA ITS-1 K- R 52. 62 %, P<0. 01) F1E rRNA 52 A% (65. 29 %,P<0.000 1), A[RIAIRE , AKI/N LULE 78

RN ENREGE HE LA (1) xDNA S IR AR 5 . Z5i8 AKLIE L0 E-# L eDNA B S AR AR W 6 i, B 80E A A
JRRE S TR TS R L 2245 , IF ELAZRE RS R al RETE AKII & A ILIN 2845 & 4% T ORHEVE I
KGR AL SR U R R A 5 s B RS I rDNA B SR
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HHLL b PR T HE Y 40% L L 2 AR F1
() = BA A R, FOE 5 T RE X iz 3l A gk 2
KREEY, ZFRHEMRAE T S EBCE- 8L, BRI
WE4 . Hrh, 20 i (acute kidney injury,
AKD) J2& DA Iy g 1 T B Sy R AE Y I R 25 &
AR, P B E R IR 2R 40, DR fe EAE AR
HEE g WL AIFSER R T, AKT AR TR E T
T RI AT B LA 22K, I 5 A RS % V)4
Ko H LT i 2 R8T 28 F B S S o
(- . A AKDIRZS N, 8 F B e e i T REDY e
O3t ik BE S A ] B BB v AN T

AR Ry 2 9 S B R O L, AR a2
K DNA (ribosomal DNA, rDNA ) B9 %% 5% 0 /" 4%
WYzt B RNA R A [ (RNA polymerase
[, RNA Pol T )Mk, rDNA ¥ SRR R i A%
iR RNA (ribosomal RNA, rRNA) (197 3, 1 P 2

2025 - 12 - 15 31k
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A RBIFIE AT H (45 . B2024037) s ZRBETT 43 &
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AR E U BCE IREE Y . AT RN TR
JEAE O MBI S T FEME SO, $IA7 A rDNA %
A 55 AR A B AT . SR, 78 AKTARSCHILA
Z4i P rDNA 5 SR I8 153 32 40 S A HILR) , F A G
RWAGARE . HIE, ABEIT B EHRTT AKTE R
BB R A Y e e 5 A T U A2 AL, LU 1
JILPA ZE i BIL ] $2 (B A R A

1 #R57EE

1.1 ##E

L1.1 £HBzsHHmEmpe 8 H8~ 10k C57BL/6
/NEUH R BERL R 2R s i L e b PR R IR 3R T
T BERF RS S ol A sl ) S B 4 A 34 3
T 7 BB 2 5L g sl W A S5 AR B 25 B 25 L
FE IR RIS HEME (R P45 : SMUL2020141) ] %
W5k SPF 4 Bt B P45, /G 5 12 h /12 b, 4d]
FRIREE (23+2) °C, AHXHRIE (552100 %, /NRIVIKE
AR IE R o C2C12 /N ERE B LA AR & (C2C12 40
JHL ) W) R 2 B A I 7R . C2C12 46 37 °CL5 %
CO, S A FIIR BE B F2 46 M 5, 1] DMEM 1557 2 +
10 % FBS + 1 % Xt (75 85 2= ek R ) #1715+
1.1.2 &0 (585 : P4394, [ Sigma
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N SR R (985 B7587, 35 [ APEXBIO 24
) B M (575 S1648, 3 [H Selleck 23 7)) 5 %L
FL (525 : 15140122, 2 [H Gibeo A H] ) ; DMEM 5 B
B 5 3 (1855 11995065, 2 1 Gibeo 24 ] ) 5 i 4 1L
H (1745 : 10437028, 35 [H Gibeo 23 Al ) 5 D L7 (17
3. 26050088, 3 [H Gibeo 23 7)) ; RIPA 2L ik (17
5 :P0013B, B = RAEYFARARAF) ; TRIzol
$95:9109, H A TaKaRa /A ] ) ; 26 11 A/G R ER (52
5126162, 3% [# Thermo Fisher A ) ) ; BCA & &
MR & (155 . P0012, i3 = RAYH ARG
FR 2 ] ) ; EZ-press RNA Purification Kit ( 7 5 :
B0004D, 5% [/ EZB /A # ) ; DNA il #2135 (1% 5 .
P1012, Jbt RR ERHE A IR A A s PriEnS 5 R bt
R (EQO0001, 72 [F Kerafast 23 ) ) ; Carazzi YL 0% 75 A
K (4845 : DHO00S , Jb st TEAR A W ARG BR A ) 5
LY (525 . DHOO44 , Jb 5T B AR A Y H AR AT FR 2
H)); ERRE R (525 . PH17 14, @M RS EHE AR S
BN ED) 5 L2E4T /R TgG-HRP (455 : RM3001 , Jb 5t
BT AE VR A RS F)) s RPA194 HLAK (585 : sc-
48385, 2 [ Santa Cruz 2 7 ) ; Direct-zol RNA Mini-
Prep Columns I 7] & (52 % : R2050, 3& [ Zymo 24
A]) s Omni-ECL fb2% & 6 ) £ (585 : SQ202,
i AE B A ) BE 2R PR F] ) s HiScriptQ RTSu-
perMix for qPCR (5755 : R123-01, /i 5 4E7E AL YR}
Fe Bty A BR 2 7] ; ChanQ SYBR qPCR Master Mix iz,
R & (5250 Q341 , B st i 4 He A W BB 1 A FR
AP

1.2 SKWFHE

1.2.1 shHpERHE AT E25~27 g
8 ~ 10 JH#E C57BL/6 MENE/N AT AKL R, /R
Bl HLF- 3553 ohr AKT 8 A5 2H (AKT) 1A= PR KO B2
(Ctrl) o 7E I BEAT— B, /N BUHR B AR K 25 a7
/N B R 8 20 mg/kg A (Stock : 20 mg/mL) #E47
M, 525 )5 4 WK EH IR MoK . i
Jo B R AR /N BT o, JF TRl 72 hS R/ B
RARSMA L BRI REA S A T 5 2 AT
1.2.2 LAazokg A1 %Nl 2 g v
TS RR IR /N o AE T AR B EE BRI B SR A /N B/
E"Jﬂiﬂf%ﬂﬂ(gastrocnemius , GAST), H H fa il (soleus,
SOL) , B I (plantaris, PL) , i£ ‘& A L (tibialis ante-
rior, TA) , @ik f# & Wl (extensor digitorum longus,
EDLALAAL, 152 —RF LRREG , B 2m
TR 78 2 A SO A IT O A e v R DA

FIRE T W20 o

1.2.3 DhRMAAEKAEWMASHE R E (i
VKRV R HLAE =20 °CTR AT LA VKRB A, 90 R JE
J¥ 8 umo B IRJE YA B 2 10 min, 78
TRKVE 3 I AR AKE G i P 4 4,10 min, H
HeAKVE KT 0.5 %ARTR LAk 5 s Ja A
H kKT MRl B SURE DR R AL
P g 30 s, H R K BERIF 6 8 U R IR
A 95 %1% 5 min, /K LR 1S min, TT/KLEEILS
min, ~HET 5 min, W5 min i/KEH, E
Je A 3 RV Bt A 0 A B A T A
65 T B A A3 BITE 2. 5XHT 10x3545 T R ENLA
AN ] X3k A A4

1.2.4 qPCR#&n B4/ BRUEIE LI 4148
20 ~ 25 mg, /il A TRIzol i3 , 24 /% J5 75 ] & RNA.
% ChanQ SYBR qPCR Master Mix i 7] & # 4 , 9" 4
295 °C .30 5595 °C 105,60 ‘C.30 s, G 40
AT 595 °C 155,60 °C.60 5,95 ‘C 15 s, il
3 C.(AAC,) 4% C A VA —4k 2l GAPDH, 57 3
PR IR0 AT 51475 3% 1.
1.2.5 "2hEZHEANKAEER HHEREES
A% (surface sensing of translation, SUnSET) il %€ {4
EHA MR, INRAZAE AKLER 72 h 5, 206
JE 1 5 40 nmol/g 74T B2 Y RIS FE 26 . RS IS 2 45
min, RIS/ BRI AR LA ZH 20, Y ECZY 30 mg /N B
GAST JILIN 21 21 5% 78 2= RIPA 24 i h 240 )
BEIALANA LR B . Western blot | 7 L4 75 &
() AT 3 B, PVDF B b 0 28 11 A B R 85 91 4 (A
S EREXTRE

1.2.6 Western blot #o ¥p . Bt 2 & £ 3% % HR
BCA 10 5 12 700 65 196 BH 15 46 I UL PA) 2 26 2 1
HIHREE R RE 5 & 10 % B-Fidk O BERY 5XLaem-
mli ZZ R LA 41 1B ELITRAD, 95 °C 42 )@ i v 281
AP 10 min, FHARFET-20 °C B 7 BIfEFH . Fi AR
HEFRVETC ] 10 %46 () SDS-PAGE BEIE , 4 FE 5
T FE 20 pgo I A PVDF B 47 Western blot 5
55,1 5 %Milg A W= A 1 he AREFE P
— P ISR R PR (1:10 000) , P L FH/N
fIgG-HRP(1:10 000) . #Ji7 H ECL-Plus %Gk it
Frb2E &0 o MRl i i id B A5 o B RE AR T X
PVDF i I () 8 1 E AT G BV S AR X IR R B
J& B PVDF R A SR KIE B8 2 3 , IR T35 0. 1 %
VRS B89 TBST H, 7E = R IR Lt et . 1
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*1 slHF
Tab. 1 Primer sequences
Gene Primer sequences (5'-3")
Kimo1 F: ATGCCCATCTTCTGCTTGTCA
im-
R: CCTTGTAGTTGTGGGTCTTCT
F: ACTGAGCAAGAGAGGCCCTA
Gapdh
R: TATGGGGGTCTGGGATGGAA
. F: CCAAGTGTTCATGCCACGTG
R: CGAGCGACTGCCACAAAAA
1751 F: CCGGCTTGCCCGATTT
) R: GCCAGCAGGAACGAAACG
F: GAAGTTCCCGTCGAACCCCA
TAF-14
R: TATGAGCTTCGCCCTCGGTG
F: GCGCTTGCTGTTTGGGTAAC
TAF-1B
R: CAGCACACTGAGAACAGCGG
F: CACCCTGCGCCCTTCA
TAF-1C
R: GGTCAGGGCCATCAGTCATG
F: CGTCCTTGTCCTAGTCCGGC
TAF-1D
R: CCATCACTTTTCGCGGCCTT
8P F: GTTTCTGCGGTCGCGTCATT
R: AGGCCAAGCCCTGAGCATAA
F: ATTTTGAGCGCATTGTGTTGAGC
TIF-14
R: GGGAGCATCTGGCGACTGTTC
UBF F: CGCGCAGCATACAAAGAATAC
R: GTTTGGGCCTCGGAGCTT
TRl F: AAACGGAAGCATGCCTTCAG
R: CACGGTAGTACACGAGCTTCCA
F: GACCAGTTGTTCCTTTGAGG
rDNAp
R: ACCTACTCCAGGTCCAATAG

FH A SR YE 23 PVDF BRI+ . FeJm F X
X} PVDF BEHEA T4 IR AE UL

1.2.7 CC12miass#w#ILE# FEH C2C12
YA 55 10 %048 1075 (FBS) Fl 1 %7 55 & -HE %5
Z (WPL) B DMEM 55323 (GM-10) K5 % . Aifs S
ARV, 76 4B A A 35K 90% ~ 100 %0, # 5%
FRILTEH R 1 %o MLIE A 1 %A H) DMEM 434k
iR (DM) o 434026 4 K, [ RE RS o A Lk
S 1 wmol/L F B S (AraC ) Ab B 24 h, LATE BR A&
AR LA AL . IS L B B 1 %/ BRI (AKT
ol X BRI VR FI 1 9% XTI DMEM 2% {4 5% 7% B 4b B
AL . RIS [R)08E , LA 43 0 26 26 A4 3%
FRILAL P12 48 172 he M FHUERE K, £33 2
S A i A 20 % FBS Al 1 9% XL 1) DMEM £5 57
F(GM-20) FEATAbEE

1.2.8 e it E& G  RIPA @it
FAZH JE R 1 mmol/L () PMSF 5 Wi B4 1 85 57 2k
Ab3 48 h AT 72 h Y 2R IR R SR L, T BCA 2R

1 4 B 7€ A Western blot 2347 o

1.2.9 2R A %3 E RNA  ffi [l EZ-press RNA
Purification Kit 12 71 £ 2l b 4% 14 1% 77 2L 4k 2 L 48
12 h (40 AR i RNA % 3k 7 51T qRT-PCR 2
PRl R IB 0 HT

1.2.10 & Ji % 9% 3£ 02 (chromatin immunopre-
cipitation, CHIP) 523 ¥ C2C12 40 0355 5 401k M
LA, 43 51 DM LGM-20 .1 % AKI/IN BRI 7 2% 5%
FEHEEM 1 % Corl /N UL Z% AR 1 SR FEAL B 6 b Ab
PR B0 LA 1 9% HYRE RS RE 10 min, BfFS {8 FA
PP 2 W AT SR L O TR 7S I B U0 A0 i S
H DNA, B0 R IR ETEW . 0 F S R B AR b
BE I R I DNA R Be, DAHA £/l Be K /INE 500 bp
#1000 bp Z 8], BCA {7 & 46 i 25 (e . A
RPA194 B & Xt RNA Pol T #F4T % UL TE o 3 it
qPCR £ 1l yDNA J& 3 F X (tDNA promoter region,
DNAp) Bt , 3 F A% B0 48 15 (FoldEnrichment ) #F
e

1.3 it E A EoE 5 DU < b o 22
(s) RN o PHALZ [A] H AR AR U6 BUR ¢ A6 55
Z Y 2 [A) U R FH B LR 3R 5 22 20 A 96 ] Dunnet
K AT G 28 A, DA e & A TE) EL R i B it
270 S LR R 4 T AR 43 A1 R Chi-Square test (<
Ik . B A et A8 GraphPad Prism 9. 0
Ak, LLP<0.05 K28 54 geit a5 3L

2 HR

2.1 AKI/NRABBIWEST 35 & & 20 me/kg
TR, /0N B T o s A5 o ) 2B 4 328 H O e (&
1A) B 72 W5, R R 2 T4 6.1 g, iR
AT R 20. 4 %, qPCR 455 s , B E2H 41 L
B9 AKI (8 A FR Y Kim-1 1 mRNA 283k 7K -2
LT, SRR TS T2 1 46815 (511B) , &
AN S AR,

2.2 AKIX/MNREHIRERINFEES@RL
N WIAASFREL R BN, 50 R4, AKT
/NER B HERA WL GAST \ PL . SOL ., TA 1 EDL Ji 5 35 H}
PR R, R4 50K 12. 8% . 12. 4% .10. 5% . 11. 2%
F121. 0% (K 2A) , i SOL A F &£ R RG24 5=
X (P=0.2065). X% TA LA K HE 3 @) H 5 Hr
TR, AKTZH VAR 2 48k T R A B AR 22 7%, AKT 4]
JULET 4R 4R T AR <1 200 w7 B P9 £ 4 Le 40 v T %)
HEZH 1T AKT 20 JLET 2 A A T A>3 300 pm?3 il I
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LU T X BB 2H (& 2B . 2C) o RS W4 ] 7 A 25 5
TG E L (R K S r = 0.423 0), {H AKI /MR
WLER 2 S B4 /N, DL g5 SRR AKTEUN R
FEAR AL PR 0T A B AIG, O 1 Bl ILET 4 1 FR 04 9/ e
588 AKL AT 5 A i s L2 4 .

2.3 AKIZ/MRERNEARSBRIGFMERR
ORI G A% UL PR 25 46 HH OCTZ BRI R Murf-
1 F Atrogin-1 78 AKI/INELURY GAST LA H Y F23K 03
S Cul 41 /Y 28. 03 % F1 26. 09 % (P < 0.000 1)
(3A.3B) . MEE R AERKKEF-1(IGF-1) FENL A A
R B SR, AR R AKT /B GAST HILIA
i oIgf-1 ) mRNA £ K T KT 78.47 % (P =

A
0r 0000
seskskok
~ 2T o
&
[5)
o0 kg
=]
<
=
S AT 'T‘
<=
= kkkk
5]
: ;1
>
2 -6f
m
_8 1 1 1 ]
0 24 48 72

Time (h)

0.0223) ([ 3C) ., &R LM, AKI51E /N AL
PRV Z5 455 55 UL IA) o3 i A 1 o A B 2 11 B 5 i e
R85 A

2.4 AKIM/MNRBERIMEARRA KK rRNA ER
BIsiE 72/ NERIUH R 45 min I8 I8 1 SIS B 2
# 1F Western blot #5425 28 F 157, /8 AKT i &
RIS T I S B R AR I 1 2 IRBHE (83,14 %, P <
0.000 1), W AKL ] T /N BILA 2 1 B 5 R
J1 (Bl 4A . 4B) . AKISE PL LA %A RNA &
R E PR (E 4C), PLLA A RNA B 5 LA BT

T HEAE ) 22 BH AKT /N BUULIA A rRNA 55 B 20
T 65.2% (P<0.0001,&4D). & T A5 rDNA %
B 3 0001
H#iHHH
=
< | ¢
E 2 000
g
S
s
2 1 000F
% [0}
-4
L
0 A\YAVAwLw )
Ctrl AKI

1 AKI/NRERE )3 57
Fig. 1 Establishment of AKI mouse model

A: Daily weight loss of mice with acute kidney injury; B: The expression of Kim-I, a marker of renal tissue damage, was different between AKI and

Ctrl group 72 h after modeling;
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Fig. 2 The effects of AKI on skeletal muscle mass and myofiber cross-sectional area

A : Muscle mass of each part of mice in Ctrl and AKI groups; B: Frozen slices of TA muscle were stained with HE, Scale bar =100 pm; C: Statistics

of TA muscle cross-sectional area in Ctrl and AKI group; P < 0. 05, P < 0. 01 vs Ctrl group.
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ST AR AR, 43 AL X6 47S Pre-rRNA 4N 5%
[] % ¥ %1 (external transcribed spacer, ETS) Fl P &F
1 5% 8] B ¥ 1) (internal transcribed spacer, 1TS)#% 5%
XTI T 519, 45538 W], tDNA §% 5652 31| W 240
il : 47S Pre-rRNA [ S SE A X B 1TS- 1455 I 55

52.62 %(r=0.000 2) (&l 4E) , 1] 47S Pre-rRNA ]
57 vl s X B ETS {55 WA 240 (] 4F) , X Ut B
AKIA] REXT B L DN A 5 s SR T e A 5200, AT
A 2 AU

2.5 AKIZ/NR BB Pol | HREEEFFE

A B ¢
. 5000F T 5000 200
T 4000} woer & 4000 o oy
S o 2 ~ 0
%o 3000F < E 3000 ol B = 150f
=& 2O o3 £ E
£ 2000F Qg £ 22000F 29
z 2 i ¢ < | 8 = 100+
Eg 1000 £ 5 1000 E3 _I_
o o\\i ' o < > g °
27 2000 z 2007 £ sof *
ki k| =
S 100f rﬁal s 100} ruﬁ 2 r$"|
0 0 0
Cul  AKI Ctrl  AKI Ctrl  AKI

3 AKIMEHIE B RSB REIE A EE 0

Fig. 3 The effects of AKI on protein catabolism and anabolism in skeletal muscle

A-C: Compared with Ctrl group, Murf-1, Atrogin-1, Igf-1 expression in muscle of mice in AKI group was different; P < 0. 05,

Ctrl group.
A Ctrl AKI
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Fig. 4 The effects of AKI on protein synthesis and rRNA transcription in Skeletal Muscle

A, B:Indian Ink staining served as the loading control, and Western blot analysis of puromycin-labeled peptides was used to assess skeletal muscle

protein synthesis; C: Total RNA was extracted from PL muscle tissue, and analyzed by electrophoresis of non-deformable nucleic acid; D : Percentage of

relative lRNA (rRNA/body weight) after AKI modeling compared with Ctrl group; E, F: qPCR was used to detect the expression of 45S pre-rRNA (/TS-1

ok

and 5'ETS) , revealing the changes in the transcription of tDNA ;P < 0. 001,

pe

P <0.000 1 vs Ctrl group.
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YRME  RNA B R mq 22 il sk N T2 5 L
%%@ RE G . S5 IDNAR KW MR, 2
RNA Pol T %% 55 S W 14 2% il By Til?i‘%ai?‘w‘(ﬂ
(B 5) . Horbr, AKTZH/NERILA N Eirss &
(upstream binding factor, UBF) ) mRNA 7J<¥M%.m
F Cul 4, HRIETHE T 51.38 %(P=0.0015) J
g PP T 1 2 5 WY (selectivity factor 1 com-
plex, SL1) H1 Bk T TATA HE 44 & % 11 (TATA-box
TBP) % ik T % 52.26 % (P =
0.004 8)4h, TATA HELS 5 2 FAH S N 1~ (TATA-box
binding protein associated factors, TAFs) [ & ik F+
55, Hof TAF- 1A I TAF- 1C 4051 1 T+ 28.3 %
(P=0.0200)#129.0%(P=0.0353). TAF-1B I

TAF-1D £k mgA THE  H2EF LG4 L.

binding protein,

250

200 " Hk
: :
(e}

o
ol|o
100 F-fb -t t- -------ﬁ
oo
0

o Pg N\ &$Q \}Q’Q «Q\ AP

—_
4
(=]

W
(=]

mRNA expression (% rel. to Ctrl)

@(‘ «Pg &?5‘

TIF-1B
5 BEALH RNA Pol [ #REBEFHRIE
Fig. 5 Expression of RNA polymerase [ transcription
cofactors in skeletal muscle
"P<0.05,”P<0.01 vs Ctrl group.

2.6 AKI/MNRINEXNALE rDNAHREEARE
REISSIR KK B AKT 0 R /N B 19 4544 1.
TH AL C2C12 43 AR UAS , R X vDNA % 5% ) 2R
HRAR g m . 258 B, 4086 h 5, AKI I
AL 3E RNA Pol 17E tDNA J& 8 1 X 4 S 4E (30 n)
HE 20 48 911 158, 00%, P = 0.025 2) (& 6A) . Ab ¥
12hJ5,5" ETS 5% K F- T+ 68. 96%(P = 0. 002 1)
([ 6B) , 1fij 1TS-1 5% 5% 7o i 2 A8 4k (Kl 6C) oAb 3 48
hJ , rRNA B34, 10% (P =0.013 5) (& 6D)
WA, i F I M A 28 3 R AR U A DGR
255 3 HefE (lightchain3 11 to I ratio, LC3-11/1 )&k
RABAZE(P=0.3150) (El6E) ., %, AKLILE L
PR LA 2R (0 R 3 0 15. 44% (P =0. 016 3) (&
OF ) , % B HL3E 1 12 10E rDNA 5% 53% Ko A2 W R A= il 84 52
g R ik ATIE iGN R 37

3 itig

MRS 2 8O T 88 1 o [ Ak i3 A2 0 1 i
WLZE 4 i 52, BLIG R B30 iz A 1R yT T Bedl
ANREA RGOS B USTR p ks IR R
e ik %) 049 A 2 0 A 1 B o 4 o R PR P R
RN N P 1 A N A SR e e i 1 W
AKT5 A 1)1 ¢ L2 4 v A ALl A 42 07 =X

AHRFEE SERIE T AKLZ 75 2338 1o 45 B 8] R 4
Xof 326 Ab ) - i UL A S ) Eﬁﬁﬁn MR L X e
5 R UL R B T e A 5218 M 1 DR (chronic
kidney disease, CKD) T ILIN = 45 . KRG X T
CKD (fu 45 5 vy ) [ TP LA ZE 4 O AL 28 Kk
WF5E  H 2 BT AKTH LN 4z b, 5
T, W5 25 5 I AKIASH £ 1 35 AR/ LA Jd
i, g /N EUR 55, 18 23 i g B R LS BOILA
REBE AR AR/ LA BT i R R H T LA B sl /b
TEAES AKTH S B I AAE T A B A0 T XU 8 Jin
SRR UG, Rt B S BUIL A o i 4 2% B BIL A
HAREEE L, DAER" " 28 AKLIY I &
i AL A5 AR R vh 2 R S R HRPUAI R AE 55, X 2
(K 2 Al 3 3o 476 Caspase-3 FliZ R & H MK R 4
(ubiquitin-proteasome system, UPS) 3 LA 85 FH
AR AKLIN LA P Murf-1 71 Atrogin-1 LK 36
K2R, Bk T UPS RETENLIRN 245 h iy E 2
PERT, X FBRAERTF T LR UPS RGP iz R 4%
Tif 168 2o PR 1T AR DT S EODL PR 22 4 — B
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Fig. 6 The effects of conditioned medium on rDNA transcription and protein synthesis in myotubes

A:6-hour conditioned medium treatment was followed by co-immunoprecipitation of Pol I and rDNA promoter fragments using an RPA 194 antibody,

with enrichment quantified by ChIP-qPCR; B, C:The expression levels of 47S pre-rRNA (5'ETS and ITS-1) were detected by qPCR after 12-hour condi-

tional medium treatment of the myotubes ; D: TRNA accumulation in myotubes after 48-hour conditional medium treatment; E: GAPDH was used as the in-

ternal reference, and the relative signal change of LC3-1I/1 was analyzed by Western blot; F: The myotubes treated with conditional medium for 72

hours was lysed, and the total protein accumulation was calculated ;P < 0. 05, P < 0. 01 vs Ctrl-s group.
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The role and mechanism of protein synthesis in muscle atrophy

induced by acute kidney injury
Liu Xiaolin, Zhao Qiongzhi, Guo Bin, Zhang Sheng
(Department of Cell Biology , School of Basic Medical Sciences, Southern Medical University, Guangzhou 510515)

Abstract Objective To investigate the role and mechanism of ribosomal DNA (rDNA) transcription and ribo-
some biogenesis in muscle atrophy induced by acute kidney injury (AKI). Methods Eight male C57BL/6 mice
were randomly divided into a control group (Ctrl) and a model group (AKI). An AKI model was established via in-
traperitoneal injection of cisplatin. Muscle atrophy was phenotypically assessed by measuring muscle mass, myofi-
ber cross-sectional area (HE staining) , and mRNA expression levels of atrophy-related genes (Murf-1, Atrogin-1,
Igf-1) using qRT-PCR. In vivo protein synthesis rates were determined via the SUnSET assay (puromycin incorpo-
ration). Ribosome biogenesis was evaluated by assessing rRNA content and 47S pre-rRNA expression levels. Myo-
tubes differentiated from mouse skeletal muscle cell lines (C2C12 myotubes) were treated with serum from AKI
mice, and the effects on rDNA transcription, ribosome biogenesis, and protein metabolism were analyzed using
chromatin immunoprecipitation followed by quantitative polymerase chain reaction (ChIP-qPCR) and Western
blot. Results AKI successfully induced muscle atrophy, as evidenced by a significant reduction in skeletal
muscle mass. The most pronounced decrease occurred in the extensor digitorum longus muscle (21.0%, P <
0.01) , along with a trend toward reduced myofiber cross-sectional area. At the molecular level, AKI inhibited
muscle protein synthesis (83. 14% reduction in puromycin incorporation, P < 0. 000 1) and impaired ribosome bio-
genesis, manifested by suppressed rDNA transcription elongation (52. 62% decrease in 47S pre-rRNA ITS-1 lev-
els, P <0.01) and reduced total rRNA content (65.29%, P <0.000 1). In contrast, serum from AKI mice pro-
moted rDNA transcription initiation and protein synthesis in C2C12 myotubes in vitro. Conclusion AKI induces
muscle atrophy by suppressing rDNA transcription and ribosome biogenesis in skeletal muscle, leading to impaired
protein synthesis. Dysregulated ribosome biogenesis may play a critical role in AKI-induced muscle atrophy.

Key words skeletal muscle atrophy; acute kidney injury; ribosomal biosynthesis; protein synthesis; rDNA tran-
scription
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