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B A AR 2B 80015 R LA 24 b i (i H S ALRIE Y
XN, B2 5 kL ik &
(F BEAKRFAME SR AR FHAE, M 510515)
WE BH IR DNADNA)§ S RUZ R A W) & lUE S BB (AKD B E LR Z4 h e S . Ak K
8 H CS7TBL/6 ittt/ NGRS o %ot FRZH (Curl 2H ) TSR (AKT L) , 2R WA I 1 5 42 o, AKT /IS BRUBEIRY 3 e G UL PR S
WLET 4 SR T AR (HE Je ) K WL 2245 40 56 52 (Murf-1, Atrogin-1, Igf-1) ) mRNA 223k KF (qRT-PCR) , TEAL /N BRUIL I 25 4%
FAY, S S NEVS B AR AL (SUnSET) Al A P 25 11 50 BGH 3R 38 5 3 M RN A 75 1 12 47S pre-rRNA (3357 P ITAR AZ ER
WA G AR AKT /N Bl 75 A0 B/ B WLAT AR R 40 AR I LA (C2C 12 WILAE ) | 3 aod e 6o 5t S e - o i R A Wi 2
i (ChIP-qPCR) Al Western blot il 343 7 HGF rDNA 4 55 Rpl A b ol B 2 USRI 52 i . 86 5R AKURINE IR 2545,
FEI /N BB LR B 3 e, P B LB R MR B35 (21, 0 %, P<0. 01) , LEF 4R i AL T A oLl
L AKTHI LA B 1 0B ik (RS 5 2548 A0/ 83. 14 %, P<0. 000 1), JTBHASAZMAA A 94 1%, ELAR 230k rDNA % 35 48 fif
ZBH (47S pre-rRNA ITS-1 K- R 52. 62 %, P<0. 01) F1E rRNA 52K (65. 29 %,P<0.000 1), AJRIARE , AKI/N LS 7E

RN RESE HELAS 1) xDNA S B IR AR A . Z518 AKLIE L0 E-# UL eDNA B st RO AE W 6 i, S B0 A A
JRRE S TR TS 1 A L 2245 , IF ELAZRE ARG R il RETE AKTI & A ILIN 2845 & 4% 1 ORHEVE I
KGR AL S U R AR A 5 s B BT 5 rDNA B i

HESES R339.4
NERARERD A XEHS 1000 - 1492(2026)03 - 0416 - 08
doi: 10. 19405/j. cnki. issn1000 — 1492. 2026. 03. 005

B 5 PR T 40% LA I, AR TR
() = BA A R, R B T RE X iz 3l A e 2
KREE, ZFR R B8, BRI
WE4 . Hrb, 205 i1 (acute kidney injury,
AKD) J2& LA Ty g L T B S R AE Y I R 25 &
AR, PR E R LR ZE 4, LR fe TR AR
HERE L BRSO SR I, AKLR A EE
T RI AT B PR LA 22K, O 5 A RS % V)4
Ko BN i 92 R8T 28 F B S S o
(- . A2 AKDIRZS N, 8 F 5 e - i T RED e
3t ik BE S A ] B BB v AN T

WA Ry 2 9 B B A O L, AR 2
K DNA (ribosomal DNA, rDNA) B9 %% 5% 1 7 4%
PEET 1z B i RNA B A I(RNA polymerase 1,
RNA Pol DAl o rDNA §% 5% 84 36 15 H2 52 i A HA
RNA (ribosomal RNA, rRNA) %7 4 , 3 T P 48

2025 - 12 - 15 31k

FEWH  H K ARBHEIE ST H (445 :82202654) ;| R4 B F
EFRBIF I T H (45 B2024037) s e Ah & 4
BT H = KB B A5 2 I (45 :20231800928372)

FEZ T RN, £, LB 5
ik L, LRI, Gl (R /E K , E-mail: zhangshengmail

@smu. edu. cn

MR A REE ™ . BB R FERE |
O LS 590 S T FE MR RS v, Y AE7E tDNA 75 54
il 5 A A AR BB A . SR, 76 AKTAHSCHIL A 2245
H, rDNA #7552 75 52 P KPR EE L], B i R W
RYGE . R, AR B 7RG AKTE Y rh A% b
A A S A G R AR Ak, LA S e B AL A
EE LN

1 #R57EE®

1.1 ##

1L.1.1 £HmzsHHmE5amie 888~ 10k C57BL/6
/NECH R BE R R 2R s i S e b PR AR iR 3R T
T RN R SE S ol A Bl 4 S 00 4 3 i
T 7 BB R 2 5L g sl W f ) S5 AR B2 B 25 L
FE I ARAFAEE (B HL 4 5 : SMUL2020141) . 1] 3%
PRI R JoE B R JRAA ( specific pathogen free, SPF)
9% i PR, /RS IERR R 12 h /12 h, fe 3R R R ( 23+
2)°C, MIXHE E (55+10)% . /I A9 AR AR OK IE
H o C2C12/NEUEHE LA 2 (C2C12 41 ) I [
FE Rl B 4 . C2C12 7E 37 °CL,5 % CO, KA Al
TR R SR A B b, DMEM K557 + 10 % FBS +
1 % WL (F 525 MR R )T
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1.1.2 &AW (585 : P4394, [H Sigma
) 5 RS EE (525 . B7587, 32 [ APEXBIO 24
) 5 Bl M (5745 S1648, 35 [H Selleck 23 1) ) 5 %L
Pt (4745 : 15140122, 35 [# Gibeo 28 7] ) ; DMEM =3 4
B 5 3 (1855 11995065, 8 Gibeo 24 ) 5 i 4 1L
i (185 : 10437028, 32 [H Gibeo 24 #] ) 5 1L (2
3. 26050088, 3 [H Gibeo 23 7)) ; RIPA 2L ik (1%
5 :P0013B, FiFH = RAEYFARAGRAF) ; TRIzol
$95:9109, H A TaKaRa /A ] ) ; 25 F1 A/G R ER (42
5126162, 3% [# Thermo Fisher A ) ) ; BCA & [ H &
MR & (555 . P0012, i3 = RAYH ARG
FR 2 Al ) 5 EZ-press RNA Purification Kit ( 5% 5 :
B0004D, € [# EZB 2~ &) ) ; DNA #2357 (1% 5 .
P1012, Jbt R ERHE A IR A A s PriEne & R bt
A& (EQ0001, 32 [F Kerafast 23 F] ) ; Carazzi Y il 7 A
K (4845 : DHO00S , b 5t TEAR A W H ARG BR A W) s
LY (525 . DHOO44 , JL 50 AR A Y AR AT PR
H)) R B (155 . PHI7 14, 45 N RS =D H AR A
BN ED) 5 2E4T /R TgG-HRP (455 : RM3001 , Jb 5t
BB A R A ) s RPA194 HUAR (5855 : sc-
48385, 2 [ Santa Cruz 2\ 7 ) ; Direct-zol RNA Mini-
Prep Columns iz | & (47 % : R2050, 3 [E Zymo 24
A]) s Omni-ECL fb2% & 6 s £ (585 : SQ202,
i AE B A ) BE 2R A PR F] ) s HiScriptQ RTSu-
perMix for qPCR (525 : R123-01, 7 5L i 480 A MR
Fe Bty A BR 2 7)) ; ChanQ SYBR qPCR Master Mix iz,
g (585 : Q341 , m 5 v e Be A= W B2 e 0y A1 FR
AP

1.2 SKEFHE

1.2.1 s Mysd i HMART R 25~ 27 g
8 ~ 10 J& I CSTBL/6 MW /N BLEAT 20k W 4t 45 v
5 /NEBENLE 143 o AKL A #5520 (AKT) A1 A 3,
KX RRZ (Cunl) o 7EIERIHT— W, /)N BR AR AT 2R K 2
B . /N B PR3 5 20 mg/kg T 4A (Stock s 20
mg/mL) $EAT I T, 45 25 )5 4 WIS AE R A
oK o 1R R RRR /N R T, I Tl 72 h
Je R /N BROR S AN i B I AL A A S5 164 T )5
ESdh e

1.2.2 muAAzokE A1 %5 b2 i s
T SRR /INBR o FE T AR UR BRI T SR A /DN B/ R
B HE 7 WL (gastrocnemius, GAST) , Ho H £/l (soleus,
SOL) , i WL (plantaris, PL) , i# & i ]l (tibialis Ante-
rior, TA) , ik f# & Wl (extensor digitorum longus,

EDL)WLAHZL, Ji5r 2z —KF EARE)G A 80R
LB 2 A BV A4 IO A P A R LA
FIRE T W20 o

1.2.3 DMRMAAEKAEWMASHE & (i
VKRV R HLAE =20 C TR AT LA VKA YD R, ) R R
J¥ 8 umo B IRJE YR F BRI A2 10 min, 78
WKV 3V I AT ARE G i P 44 4,10 min, H
HeAKVE KT 0.5 %IRTR LK 5 s Ja A
A kKR sh e A EHLURWE ) R A 2T
P g8 30 s, H R K BE R IF 6 8 U R IR
A 95 %1 5 min, TT/KZEE 1S min, TT/KLEEILS
min, ~“HET 5 min, “HFE D5 min i/KEH, [E
Je A 3 RV BT A 0 A R A T A
65 1 B A A WITE 2. 5X A 10x3545 T RENA
AR DX B R

1.2.4 qPCR#& M A 2/ BUE IE LA 2028
20 ~ 25 mg, /il A TRIzol 1205 , 24 J5 75 %] £ RNA.
% ChanQ SYBR qPCR Master Mix i 7] & ¥4 , 97 1
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
# C(AAC,) 4% CHIH —4k R GAPDH, i 5 5
PRI FRIB KT o AW IS 1 F 5 L3R 1
1.2.5 "2hEZHEANKASER HHERERS
A1 (surface sensing of translation, SUnSET) il 22 {4
EHAME, INRAZAE AKLER 72 h 5, 206
JE 1 S 40 nmol/g 14T & Y RS FE 2 . TESTIR 2 45
min, JBR IR/ BRIFUCAE AILIAI 21 20, U1 ZY 30 mg /N R
GAST JILIN 41 21 5% 78 28 RIPA 24 i h 240 )
BRIALANALR B . Western blot | 78 L0475 &
(AR 3 B, PVDF R 1 28 A B S 9T gL 4
N EREXTHE

1.2.6 Western blot #o ¥p . Bt 1 & £ 3% 1R
BCA 10 5 12 700 65 196 BH 15 46 I UL PA) 4 26 2 1
FIHREE R R 5 & 10 % B-Fidk O BERY 5XLaem-
mli ZZ MR LA 41 1B ELITR ST, 95 °C 42 )@ i v 281
A 10 min, HARTFE T -20 °C o7 B . 4% 8 A5
HEPRVETC 1 10 %96 B 1Y SDS-PAGE B , £ E
T FE 20 pgo I A PVDF B 4T Western blot 5
55, H 5 %Milg A W= R 1 he AREFE PR
— PSSR E PR (1:10 000) , P L FEH/N
fIgG-HRP(1:10 000) . # )i H ECL-Plus %Gk it
FrAbE & o MR R B IS ol R B R AR R
PVDF i I B8 kA7 e B/ S AT RE o
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*1 s1HF

Tab. 1 Primer sequences
Gene Primer sequences (5'-3")
Kim-1 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

J& 1) PVDF B B SR /K68 2 3, B2 T35 0. 1 %
EIEESRTHAY TBST W AE = IR AR IR Bt e e o, 1
FH B RKHVE 2388 PVDF BB e Jm FH (Y
X PVDF AT 43 , /A EIZ

1.2.7 C2CI12 fmReL3% A Ao L i 35 4 C2C12
YA 5 10 % R4 1075 (FBS) Il 1 %75 55 3 -55 55
K OWPL) 1 DMEM 5373 (GM-10) 15 5% . AisFH
ALV , 76 20 LR B 38 90% ~ 100 %, F 1%
FRHET N1 % LIS A 1 %3P H) DMEM 431k
Big 3 (DM) o 43626 4 K, [ RE g Lo m A&k J
91 pmol/L () B4 M FF (AraC) AbHH 24 h, LTS BR A
AR BRI . IS B 1 %/ BUALTE (AKT
O HER TR ) A1 9% WAL 1) DMEM 2% 4 8% 57 L 4b B
BV o R RN, WA 93 0 48 5% A0 %
FRILALFE 12 48 M1 72 ho N FHUE ALK, 725847
S5 R 5 20 % FBS AT % XUHL Y DMEM 5 3%
F(GM-20) FEATAL B,

1.2.8 et aiB I E &G RIPA 2@ it

IR FE S 1 mmol/L 1) PMSF 5 I 2% 1 15 57 4
AR 48 h A1 72 h AR A P B T, T BCA R
P B2 5 1 Western blot 43#7 o

1.2.9 oA miRBE RNA i H EZ-press RNA
Purification Kit 2 71| £ 40 b 4% 14 85 7% 56 4b 3 LA
12 h Y2 IR 5 RNA, #2 F 3R 7 24T gRT-PCR
R f 3R IA 0 hr

1.2.10 3 & J % 9% 3£ % (chromatin immunopre-
cipitation, CHIP) 52 5> ¥ C2C12 401155 5 701k
AILEE, 43 5 I DM .GM-20 .1 % AKI/IN BRI 2% 155
FRHEEF 1 % Col /N EUMLIE KR SR S Ab B 6 b, ib
PHS A AL 1 % B[ 5E 10 min, BEFS 8 FA
PLPp 22 W EA T AL L O H B 7 0 B D) 40 e S
HUAY DNA, B0 e B RIS 0 - i e B e b
BEE R I DNA R B, UB AR A B K /INE 500 bp
F] 1000 bp Z 0], BCA B SR & AW & . H
RPA194 $ii /4 X RNA Pol T3 47 o 8 UL 3 o 38 i
qPCR #:9 tDNA J5 3 7 X (tDNA promoter region,
rDNAp) F B, 31 IS 80 45 15 (FoldEnrichment ) #F
T8 I

1.3 ZitFERE A BRI DI E bR i 22 (xx
$)FN o MZHZ[A] U R AR B BURE K56, 24
Z 18] F R B PR 3R J7 22 73 H 9480 Dunnet 16 55
PEATH R Z HE IR, DU E & 2 0] L e B
SCo WUPAI A AT AR O3 A1 S ] Chi-Square test (<R J7 £
515) o A gLt Ar ¥4 ] GraphPad Prism 9. 0 ¢
o BLP <0.05 32 m A GeiT2A 18 o

2 H#R

2.1 AKI/NRABBIWEST 35 & F & 20 me/kg
TR, /0N B T 8 o s A5 o ) 2B 4 328 H O e (&
1A) B 72 W5, R R 2 T4 6.1 g, iR
TR 20. 4 %, qPCR 453 R, B EZH 41 L
B9 AKI (8 A FR S Kim-1 1 mRNA 23k 7K -2
LT, SRR TR T2 1 46815 (K1 1B) , &
AN S AR,

2.2 AKIX/MNREHIRERINFEES@RL
N LRSI FREL R BN, 50 R4, AKT
/NER B HERA WL GAST \ PL . SOL ., TA Fll EDL Jii £ 5 H}
PR R, R4 50K 12. 8% . 12. 4% .10. 5% . 11. 2%
F21. 0% (I 2A) , Hi SOL Ay F &£ R RG24
M(P=0.2065). X TA WL B HE 3 641 F 4307 ik
7~ , AKT A LT 4 R a8 1 AR o3 A B2 AR 22 88, AKT AL AL
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LR AERE A FR<1 200 pum?3 Bl P £ 2k Lo ] w8 1 % 1
20, AKT ZH JLEF 2 A8 #18 AL >3 300 wm?3i Bl N FE
BT X B 2H (K1 2B . 2C) . U P 0] 434 22 %G
Giitef i L (KRR =0. 423 0) ,1H AKI/NERLER
Y RIS DL EgE R, AKLEUN R K
JUL PR JB St B 1, 1 Bl JUL 2T 44 1 AR A i/ e 3, 42

7~ AKT AT A& E ik L2540 -
2.3 AKI/NREBRINEGRSBREMERK

BRI RSN S At UL PR 25 40 FH O 12 22 F2 1) Murf-
1 F1 Atrogin-1 1€ AKL/NELAY GAST LA i 23841
S 2 Cirl 41 1Y 28. 03 % 1 26. 09 £% (P < 0.000 1)

(3A.3B) . BB EFAKEF-1(IGF-DENLA A4
A
0_
sk
— 2T
=
&é’n EET TS
s
S A4r
ED skkskk
S
>
2 6F
m
_8 1 1 1 ]
0 24 48 72
Time (h)

Krp i SR, A R AKT ZNE GAST JILIA
HioIgf-1 ) mRNA R iK N T 78.47 % (P =
0.0223) (K 3C), x4 K], AKLS | E R /N UL
PRV Z5 45 55 LA o3 i A 14 i LA B B 11 T i B
Vol 559 A G o

2.4 AKIX/NERBIKAE B RE KK rRNA R
RIS 7E/N UM AT 45 min B8 T SHIES K,
i1 Western blot £ M HEMS 75 25 5 ) B~ AKT B3
REAR T IS 8 R bR ic i) 2 Ik (83.14 %, P <
0.000 1), ZRHH AKL ] T /N LA 2L A R
J1(E4A 4B) . AKIFE(PL LA %A A RNA
R E R (E 4C), PLILA A RNA B 5 LA B

P 3 000

skoskoskok

2 000

1 000

Relative Kim-1 mRNA level

Ctrl AKI

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

A': Daily weight loss of mice with acute kidney injury ; B: The expression of Kim- 1, a marker of renal tissue damage , was different between AKI and

Ctrl group 72 h after modeling; ™" P < 0. 000 1 vs Ctrl group.

A C
180 O Ctrl

2)
=
(=]

=]
T

ok

20 F o

Muscle weight (m

% of fibers

W
T

0 GAST SOL PL TA
B Ctrl

EDL
AKI

* B AKI 151 -~ Ctrl
-~ AKI

0
@“QQQ%,QQ B\ @Q RO ORISR SR\ SR gQQ q/QQ 50“ 5@“
Qijsb 6) 435 %§b QSB &Sﬁ Aspfb Q®;5 NS e;& (§§b QSS

2 AKX EEARER T EESER

DA e
CSA (um’)

A

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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A B ¢
5000 - T 5000 2001
~ =
\g 4000 sokokok éo 4000 F sk :'\q
— =
§€3ooo- <3000} = - 150t
=} &) s &
ES 2000 2 22000f 20
7= 2 _— w2
£ 1000} 22 1000f £ l00r
CECHIS 5 ) 52
27 200¢ £ 2007 EN | .
E £ z
T 00f T 100f 3
0 0
Cul  AKI Cul  AKI Cul  AKI

3 AKIXERINEARS BRGNS KRS Zm

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, P <0. 000 1 vs

Ctrl group.

Y LGB U 2R BT AKT /N BRULIA Y rRNA B 6 320
T 65.2 % (P<0.000 1, & 4D). K T T4l 1DNA %%
SEAKERY AL, 43 WA ST 47S Pre-rRNA R AT i
[i1] b 75 41 (external transcribed spacer, ETS) F1 N 3B
1 53 [8) B FF 41 (internal transcribed spacer, ITS) %5 5%
X T59 . 45REH, (DNA ¥ 552 5 B E )
il : 47S Pre-rRNA f% g SE A X B ITS- 1558055
52.62 % (r=0.000 2) (&l 4E) , Ifii 47S Pre-rRNA [
57 v i S X B ETS A 5 % A A8 Ak (& 4F) | 3 i3k B
AKT AT BEXS B A5 WL rDNA F S AT D EAT 5210, WA 1T
R AR

2.5 AKI/NREHALF Pol I BRI EFxR
KRR RNA F R 2 2 M Sk 72 58
BRI EAY. S ONAEKFEWOME, 2
RNA Pol T %% 5% SV 1) 45 iy By 1 PR e ik A it
m(Es) . Hor, AKT 4L/ RLIA N B2 & 1
(upstream binding factor, UBF) 1) mRNA /K8 2 5
F el 4, HE AT T 51.38 %(P=0.0015). Ji
BT FEIE R T 1 2 G W) (selectivity factor 1 com-
plex, SL1) H [ T TATA HE 45 4 % 1 (TATA-box
binding protein, TBP) & ik F [ 52.26 % (P =
0. 004 8) 41, TATA HEZS 45 25 1 AH A - (TATA-box
binding protein associated factors, TAFs) f*) 3 ik J+
B, HoP TAF- 1A F1 TAF- 1C 43 91 B T 28.3 %
(P=0.0200)%129.0%(P=0.0353), TAF-1B #l
TAF-1D KIkBA T B2 R g L.

2.6 AKI/MNRIIFWNNE DNAEREEARSE
BBIRIE R A AKL S0 BRI LAY 19 Z5 7 1
TH AL B C2C12 43 AL WLAE , A6 0 6 rDNA 5% 5% X 4R
AR I . 25 o PR 6 h 5, AKT I
3 Z AR JE RNA Pol 178 rDNA i3 3 1 X A S 4E (A%

HE 384911 158%, P = 0. 025 2) (B 6A) . 4bFE 12 h
Ji,5" ETS ¥ 5k KE T 5 68. 96% (P = 0. 002 1) (&
6B) , M ITS-1 %% 5% J6 it 24k (Bl 6C) . AbFH 48 h
J& , rRNA B30 34. 10% (P = 0.013 5) (K 6D) .
[ il =l AT Y % S oL N 1 (= 01 P =
4% 3 HfH (lightchain3 1T to I ratio, LC3-I/I) K &
AR (P =0.3150) (K 6E) . 52, AKT IfiL i Ab 2
VA 5 o A 8 0 15. 4419% (P =0.016 3) (A
6F ) , 75 W HL T8 i 41 1 rDNA 5 53t Ko AZOBE IR A pl 184 55
S lives i MINEIEHiIE]/ 37N

3 Wit

R IE 22 800G T T R 1 o G A AR A 0 B
WUZE 4 152, LI R B 38 )z A a7 T Bl
ANREA OGS B A LS R p ks Y O R R
Ve S 11 S 0 ek 2 o £ 10 5 T A ) UL P 1P
AR . P, AR S G R S AR
AKI7 % 1) s L 4 vh g AL i A e 42 07 =X

ARG JEHRIE T AKUR A 2l o 4 B 1] R 4k
Xof 3G A ) B L A S R . A ISR Y X R
' R SO ER PR AT BB A S 1 B D (chronic
kidney disease, CKD) " [ JIL A 25 46 . & X T
CKD (G455 v ) [ & P LA ZEAR AL & 2 K
5T, (HJE HETXT AKL R LR Z 40 2 L0 B
T, WFSE 25 R 3R I AKTASH 23t 2R/ BRUA
i, G /N U 55 b 2l g B R R R EUILA
MBI AR /N LA BT R T R T LA B s b
AL AKIAH G I A& HE FE A KAE T AU 15
SRR UG, R, B S BUNLA o i 4 2k i BIL A
HAHREEE L, DR "2 AKLI I &
i B 475 A 1R P B L JBR B 3R RPN A 4, X L
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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 rRNA (rRNA/body weight) after AKI modeling compared with Cirl group; E, F:qPCR was used to detect the expression of 45S pre-rRNA (5'ETS

and ITS-1), revealing the changes in the transcription of rDNA;""P < 0. 001,

250
200 *k
150
sk

100

50 F

mRNA expression (% rel. to Ctrl)

<> g @PS’ «?3’

0
LagiSN BN CRENY) N PN o
RPRCEREIE N SR RS

TIF-1B
5 BEALH RNA Pol | R ETHRIX
Fig. 5 Expression of RNA polymerase I transcription
cofactors in skeletal muscle
‘P<0.05,”P<0.01 vs Ctrl group.

F 1] 3 1 P Caspase-3 FllVZ &R 8 1l (& R 40
(ubiquitin-proteasome system, UPS) Jill 3 LA & 1 J5i
KA, AKLZNEILA Y Murf-1 #1 Atrogin-1 5 H 22
K2R T, SR T UPS FRGEAE LD 22 45 v (1) H 2L

*****

YER, SRR ARG UPS RGe (72 R iz
il 36 2o YR 1 BT O A A AT S BONL IR 22 4 — 3K
A A 3 A Lgf-1 3Rk WM B R %, Ui BH T 4R
F1 5T 1A 35 R A £ 2 JUL PR 25 4 v 7 G S

R A A= W RO R A0 i A ) M
BLLE B 5 M 40 M I o AR BE S AR
TF 5% 0 8 - B U A0 U A= 1 & L 13 BIL AR, 5%
TP RS TT 5w WL rh AW AR 2 9 6 B 15 ML
IBFFE L R Z . AP S5 R 76 AKLS 1)
BHSWLZE SR T, tDNA e sk s/ il fig /& R BRNA &
A /D AR BT A R B Y AL . A ST ik
WO FEUR N rDNA e S as RSz i 5, I &)
#8453 RNA Pol I 5% 5% Bl K+ (41 UBF, TAFs) & ik
RIS ;@ AKL/N UM IS 7R A AN RO 3 T
WU 9 rDNA 7 56 1f o X285, A B 58 HE D
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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 RPA194 antibody,

with enrichment quantified by ChIP-qPCR; B, C:The expression levels of 47S pre-tRNA (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 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 transeription 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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