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BEETE B 6 BT JAKY STAT B ER it S a5

XEE R, E OB,k B, TR
(1. PHEA5E KFHE—EERE FRAEAR, BErT V4 710061 ;2. PO% 388 K225 — MR BE Rt
REETFAER , BEPY PH% 710061)

HE. B FI0E AEHA L 3L B6 (recombinant proteasome subunit beta type 6, PSMB6 ) 1 2114 1 451477 (acute kidney inju-
ry, AKD) FRIIVEHIFLEL . F53% #S7 4E - MR35/ & (oxygen-glucose deprivation/recovery, OGD/R) HK-2 4 ifd 45 {7451 74
J& AR 1.5 pg-mL ™" PSMB6 T34 ( PSMBG6 short hairpin RNA , sh-PSMB6) Fl1 1.5 pg-mL ™' PSMB6 1 A8k
pcDNA-PSMB6 Y 4l , LA S %% Y4 pcDNA-PSMB6 % /K A [R] B 8 0 3 wmol - L ™" JAK2/STAT3 15 518 B4 1% 7 Bu-
tyzamide 2% 2 mol - L~" PN 5T W L S il 77 4-PBA , AR R 5% 48 h S5 Gl PSMB6 #2315 /K-F HK-2 AR E T JH T4 L
P4 ST 38R JAK2/ STAT3 {5 53 % 19 48 £k, £ 37 5k 1fiL/ P9 132 (ischemia/reperfusion, I/R) /N Bl AKT A7 J5 K
500 WL PSMBG6 129575 TV 28 44538 i J8 i ik v 3 30 /N BRI, IF A PSMB6 1) 33k K LA B /N BR AKT 15 0L, 45 R
OGD/R % S HK-2 4 sF PSMB6 ik Fif, T3 PSMB6 #t3% 7 OGD/R 7 S HK-2 435 7 i FA , 3400410 41 g
JHT-AINJRMB 8%, He4bh , PSMB6 B354MiH| T JAK2/STAT3 {55 5l % , Butyzamide F1 4-PBA [K{fi TN R T PSMBG6 1 i,
) HK-2 4036 77 A REAR AN T3 im . AKT B8N RS 2120 PSMB6 31k 1R, T3t PSMB6 25t T /R BH/INRAY

AKI, £ PSMB6 Al GEiE 3 H i JAK2/STAT3 15 510 % He A 25 200 it o 1= 7000 P o D) 7 35 6 T N B AKL,
KR, AV, AR L B6; JAK2/STAT3 {5530, T, PN MM L

FESES: R364.5 XEkFRER: A

SRR XN WA E, 28,5 Bk ik B6 @itdr4] JAK2/STAT3 2 5 @B K MG T[] kA X F 58K,

2026,43(4) :345 - 353.
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2P B 51405 (acute kidney injury, AKI) 2 5
v B e & A R EE RN 2 — iR
N EBERE AKL BAHRN 1% ~18% ,fed
() AKI &R 51k 30% ~70% 2, 5 fole ot P
¥ (ischemia/reperfusion , I/R) #1152 3 AKI k&
AR F B AT S NS e T
BB NE SRR RERBG L B VR B
K Ze P A2 ML), an 2B M T | A 5 R g RN 4R Ak
RS RECARRHGE T VR B4 4L
il AE I EAR B HL ] 1 A o8 4 B WY PN 5T R iy
BAGEWE S /R 46 0 A 2 —  Hin il
i P R IR 38 T AR S R /R B B
A SCHkE R, 2 B AR IF B B6 ( recombinant pro-
teasome subunit beta type 6, PSMB6) T 1F & AKI
KA B SHEIER T IR IER R 268 H A AT 3
FIEL O, I H. 268 & 1 EER AT 2 5 ) 5T ) R
WL AL, BB B ST GIE B, PSMB6 5 STAT3

W #E A #2023 - 09 -27
B . T EASE R RS SR

FHOC, I JAK2/STAT3 5538 I e 08 8 % 48 I Al
M T SR, PSMB6 A5 3 i
¥ JAK2/STAT3 {5510 %2 52 i AKT 3 72 A i)
PR BT O R AT A L DR AR SRR B PR R
5% PSMB6 Vi AKI FFEFIHLE

1 LBk

JRAA 5 3746 (9L [E Ruskin Technology 23] ) ,
TB Green® Premix Ex Tag™ Il ( H 7k TaKaRa /2
Al) , Z REMER AL Synergy H1 (SE[H Agilent F}
HARAA) , 411 (32 E Thermo Fisher 2%
), A UK S RSO L(H R Kubta A F]) |, 4
MR R4 (T R AR .

Lipofectamine 2000 iz 7] , TRIzol i3l , & H
B BGA T & . BCA TM & M R 2 37 & (36
[E] Thermo Fisher /A &) ) , H&E 4t 685 & ( L
XA YR A RS F)) |, PrimeScript™ RT rea-
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346 by A ST = S N S S

543 45

gent IR & ( HAS TaKaRa 23 F]) , 27 &G
& (18]F] Merck 23 F] ) ,JAK2/STAT3 {55 i H
i 7 Butyzamide P9 5 9 [ 38 70 1 %) 4-PBA
CCK-8 i3] & ( 3 [#] Med Chem Express 23 Fl ),
V-FITC/PI e a0 & (AN BB Yy B B A
HIRA T, WLEF ( creatinine, Cr) & 7 & ( 3 [
Abcam 3 F] ), JR Z % ( Urea nitrogen, BUN) i 7]
& (b mt 3 A 3 Bk B A A ), anti-PSMB6
(ab150392 ) . anti-B-actin ( ab8226 ) . anti-GRP78
(ab108615) ,anti-CHOP( ab194533)  anti-Caspase-
12(ab62484) . anti-p-EIF2a ( ab32157 ) . anti-ATF4
(ab270980 ) . anti-PERK ( ab229912 ) . anti-p-JAK2
(ab32101 ) ., anti-p-STAT3 ( ab267373 ) . anti-IgG
(ab6721) (& [E Abcam A H)) , 5P ik % ik # ik
(pcDNA-PSMB6 ) Fll X} Bt 2544 (pcDNA 3. 1) (R
U B E R IR R, PSMB6 1 T 403
& ( PSMB6 short hairpin RNA , sh-PSMB6 ) F1BA 1
XFHR (sh-NC) 185 8¢ TP AK sh-PSMB6 (I iff
DUEAEYAF]) o

50 H 10 JE R HETE CSTBL/6 /N B (1R i & .
22 ~23 g) (B A1 Al IR : SCXK (%) 2023-
002) W 3K P4 42 A2 3 K2 S g sh ¥y bt 1Rl 38 1
RS i %, /N B AE (25 £2)C M
XML R 50% (4 E To s JEAR PR EE 2545 T ,12 h
POGREIN, JF A B BOKEE . /N F R
(HK-2,GDCO152) ZH Al [ H [ AL 5240 DR
Wl o B S0 28 VY 22 A8 30 R A P I B Be e P 22
Ao, i e 3RS ) XTUAE2023-2235,

2 FHik

2.1 HK-2 fifftEHnE - #EH 5/ E (oxy-
gen-glucose deprivation/recovery, OGD/R ) HK-
2 HREIR IR B R

(1)HK-2 2035 5% - F HK-2 400 7E & A
M 10% i 2 LG A0 BT 2> B 1% 7 R/ BE
#Z Y Dulbecco 2 B Eagle ¥ &3 Jf & T
37 C T ECH 5% CO, i FIE I 1 F 4 v
Big% . (2) OGD/R HK-2 4 fifi 451 43 455 780 4 42 . o
HK-2 20015 5% T A 7 5 % B AL T 79 DMEM,
JEETF 37 T MBS ECH 95% N, F15% CO, 1
PRASGFRAR A E PR 1 2 4 h, SERE)T,
A E T 37 C B 95% =5 M 5%
CO, WYFEFRAAT I3 HIEE 37 12 hy X BRANEAE IR+
FF TR,

2.2 YHREFEFFISr AR

¥ HK-2 20 AR 7S FLAR O 35 57 28 4 il
A4 Bk %) 80% , K Lipofectamine 2000 &
¥ pcDNA-PSMB6 sh-PSMB6 J: H:Zs (%} I peD-
NA3. 1 ¥4t % HK-2 4/l & T 37C 5% CO,
ZAF TSR 24 b R AR TR S BRSPS
HK-2 Ak BENL SN 7 41 . %} HE ( Control ) £H %~
WERIZF/ P (OGD/R) 41 A - BERIZF/ A + 25
#H /K (OGD/R + sh-NC) £l & - Wip 5/ 2 +
PSMB6 14t (OGD/R + sh-PSMB6) 24 . PSMB6 it 3
i5 (pcDNA-PSMB6) #H PSMB6 i35k + T HLWifi
(pcDNA-PSMB6 + Butyzamide ) 41 #1 PSMB6 i3 33k
+ 4-FEE T2 (pcDNA-PSMB6 +4-PBA) 4, 540 3
KH I T pcDNA-PSMB6 sh-PSMBG6 J H 1wt
MR M EE Y 1.5 pg - mL ™', Butyzamide 1
4-PBAMEJE/3 58 3 wmol -L ™' F12 mmol -L ™",
2.3 EBEE PCRiRIE

fii F TRIzol 3 1) 45 B 40 At 1 20 21 1%
RNA , Jf-f#fi F§ PrimeScript™ RT reagent Kit #1715
TS LIRS cDNA, Bif5 {8 TB Green® Premix
Ex Taq™ II #4755 & &t PCR, BAK 7 L F .
T£95 CF 10 min;35 MEH,95 CF 15 5,60 C
T 205,72 CF 15 s, B-actin YE RS, MXT 21k
AN 275 5P HI T . PSMB6 ; IE
514 .5'-TAC CTA CCG GGA AGG CAT GA-
3" K514 :5'-AGC GAG AGC TGT GGA TAA
AAG A-3';B-actin; IE 75| ¥).5'-TCG TGC GTG
ACA TTA AGG AG-3'; X [ 5]14).5'-GTC AGG
CAG CTC GTA GCT CT-3',
2.4 EBRENIE% ( Western blotting ) it I&

MR T I 45 ot 2 1 B O &, A
HK-2 A1/ ZH 2 o3 iR U R .
BCA TM & [ Bl 1A Sk LS Bk, 78
220 V LR T BT 7340 10% SDS-PAGE 43555
A AT, I 2 R R Ol L, F
3R 5% IR AR 2 h, Bl B S — 2t
. anti-PSMB6 . anti-GRP78. anti-CHOP. anti-
Caspase-12 , anti-PERK | anti-EIF2« , anti-ATF4 | anti-
JAK2 Fll anti-STAT3 784 C FiaE Sk, #ES
PHUA 1gG TR FWEF 2 h, (EFHRR A L2
RICAF AR BT ZaA T oI IE %,
2.5 ZHRETE DR IE

fifi ] CCK-8 X7 &I HK-2 4% 71, #%
HK-2 4RI 5 x 10° A1k R 2] 96 FL
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M, A3 BIEER 0 .24 48 72 h, B JEE R 7R TP AN
10 pL CCK-8 ik, JFF 37 € TWH 2 h, i
PR 450 nm AR R AW BE (>R PP 248 i
77,
2.6 ifsUZEBE ARG 4 AR it 3E

fdi PRSI A 11 V-FITC/PI & (0,328 57) &0 46 )
YRR T 7K P it R AR A 3 L S Y 2
L, Y PBS VR 2 IR, SRJEIMA 5 L IR
F1 V-FITC F1 10 wL PI, 2 FH 9 2 20 A SORS: 0 441
FLJH T-7KF-
2.7 UR/MR AKI HBER XIS E

3 3 M B P 3 S O A 1% I TG
(50 mg-kg ") BREE/NER, IR TE R 5 BT O
WRORRRTE 37 CA AT, BG4 Je P
ik 30 min S E /R, ARG FHED 24 h, BT
R (Sham ) ZHTEAJE A1 3l Dk A 15 0 T XoF /)N gk
TR, WA ARSI & (LR s P i
A FHFE R Y . TR 24 h 5 R4 B I A M 35 ik
175 B2 AL 2L NS o 4, /0 R B HL 53 A
3 #f.Sham #1 I/R 201 I/R + sh-PSMB6 #1 , &:4H
5 HUNERG 525 R R K S 7 Bk
sh-PSMB6 1895 #8513 55 21 /N AR A
2.8 IniF bR & & A0 0 75 AL EFAG

HUINERUMIR 2 mL 2505 B3, W 0. 02 mL
BTE.OEP T BUN F Cr 7] & 14 i i i

=
10}
e
205
g
%
o
E— 1 2 4 6
{OGD/Ryh
c {OGD/R)h
0 1 2 4

PSMB6 s s S 4D

factin e GEND GNP D

RO N E M PR R A S i AU & i
2.9 FK#E/RL (hematoxylin/eosin, HKE ) S8
ANEUE R 5 BT R 2 2L 10% 8 R B
MR [, 28 BE RS I K, — R 2838 B ik
A A AL S pm A8
B J5 , X220 SEAT R B 2 KA
PRAKE YL G 15 10 min DA 43050 1% e gy
W 1 min, K& F/KIEUEEBLE CBENK
237 B PP AR i [ B, SR DY ol B WL 8 4
ZURAR A
2.10 SEitsrtn
fiiH] SPSS 22.0 #EATEE 430, Wk 25 S o
HERH ¢ KR N 250047, BdEzon P340 «
PafEZE(x£s) . P <0.05 B SUN A G4 L,

3 #R

3.1 PSMB6 7 OGD/R 55 HK-2 4R i

CCK8 45528, OGD/R AbFEM ] HK-2 4l
1, HLI 2 OGD e [R] (1% 384 110 4 M 3% 77 32 7 ek 55
(EI1A,# P <0.05), SEHS%E & PCR F1 Western
blotting %5 % i /v, OGD/R 4L Ff A HK-2 ' PSMB6
-, HFf OGD I [H] 34 I PSMB6 13185 i 1
(K 1B F1C, ¥ P <0.05), HITfEOGD 2 h
JE XA RS AR D Rt 7R fe 2 5
grp  ARIFEERE OGD 2 h #HT5E56

B 10 ¢ *

PSMB6 mRNA

Relative expression of
S N A & ®

o2}
d

o)

N

Relative expression of
PSMB6 mRNA
S

o

6

1 2
fOGD/R)h
A—HT-2 cell viability assessed by CCK-8 assay under different OGD/R durations; B—RT-qPCR analysis of PSMB6 mRNA

expression level in HK-2 cells; C—Western blotting analysis of PSMB6protein expression level in HK-2 cells; *—P <0. 05,

Compared with the 0 h; ns—Not significant.

Fig.1 Upregulation of PSMB6 in HK-2 cells induced by OGD/R
E 1 PSMB6 £ OGD/R %5 H HK-2 4k i
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3.2 E{{K PSMB6 {233 HK-2 BRI TE 710 %
AIAEFWISE T PSMB6 1 OGD/R %S 1
HK-2 20 it 0 i 7E L, 45 2R 3= B, @ik
PSMB6 E4MH T OGD/R i 549 HK-2 41 it

PSMB6 mRNA Fl1# H 15K (& 2A Fl1 2B,

P, HK-2 4 M3 77 5 2 BRI 08 T K7 i 2 7+
=, MK PSMB6 MIEFR T OGD/R i AU HK-
2 2 7 A BT AH L 8 T KT TR (1 2C
12D, P<0.05), AL, PSMB6 il T HK-2
YRS AR T AR T

¥ P<0.05), 5 Control 414 It., % OGD/R b
- . = —Control;
Ao B = ST
=S8 g o
3 o e 0w or T G,
* o
g5 8 c¢§§oc’°®&%°°®‘z £ .
(e h |
PSMB6 -_— — 2
3 E— -— Eg 2
. ‘Bwn
é o B-actin E— c— — — 250
K2 0 24 4 7
= Control;

D Control OGDR+sh-NC OGD/R:+sh-PSMB6 = OODRHNC:

10 OGDR 100 - 10 OGD/R-i-shPSM%
10°+ | w0t ‘ 10°t 10° 5%

10°F 10+ 3 10°+ 7 10°F 520

10* 10* - 10* - 10* = }(5)

W_-‘". A, i i o : l . o ok g5

100 16 10' 10° 107100 160 10 10' 10° 10°10 10° 10 10° 16° 107100 10 10 10° 10° 10° 107 <0

HK-2

A—RT-gPCR analysis of PSMB6mRNA expression levels; B—Western blotting analysis of PSMB6 protein expression levels;

C—HT-2 cell viability assessed by CCK-8 assay; D—Flow cytometry analysis of HK-2 cell apoptosis level;
"*—P <0. 05, compared with OGD/R + sh-NC.

compared with control ;

*—P <0.05,

Fig.2 Knock down of PSMB6 promotes the proliferation of HK-2 cells and inhibits apoptosis

2
3.3 T4t PSMB6 #1#1 T OGD/R #5H) HK-2 28
b P S5 ) R 3GE JAK2/STAT3 5 S1@ B

AT HRSE PSMB6 S5 11 815 JAK2/STAT3
5 S m Bk AKL, ASCYEE X HK-2 it T T
PAR 4341 ; Control 4, OGD/R # ,OGD/R + sh-NC
ZHFI1 OGD/R +sh-PSMB6 #H, Western blotting 45 5%

BiK PSMBG6 {23 HK-2 A8 sE M EE T

MAMAEEF (3 A ~G,¥IP <0.05) , A, A
WISEERIT T PSMB6 %t JAK2/STAT3 5518 B iy 5
M, 455 % B, OGD/R 4 HK-2 i), W&
il T JAK2 F1 STAT3 W@ IR A KF-, i fik PSMB6
MITHBR T OGD/R AZbFEXT JAK2 il STAT3 Btk
SR M AR (B 3H, 3 P <0.05), FH L RT L,

FH OGD/R %5 HK-2 40 ), N M N ek PSMBG6 A233E 1T PN I I L 340+ 30 | T JAK2/STAT3
T i Ed PSMB6 WJK55 T OGD/R RN RN (S5,
A N4 == —Control; c
S EEE " TR,
GRPTS st (D D e 8 6r R
CHOP s s i v %.

Comee 2| (L S
PPERK s S G~

DEIF20 s D G

ATFS . . .

Buclin | qumy NI W —
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p—JAKZ-.“-'_-

JAK D SIS e S

POTATS - —

STAT3 s CEENS G o

Bactin <D G G

pJAK2

P-STAT3

A-G—Western blotting analysis of endoplasmic reticulum stress-related proteins expression levels; H—Western blotting analy-

sis of JAK2/STAT3 signaling pathway related proteins expression levels; “—P < 0.05, Compared with control;

0. 05 ,Compared with OGD/R + sh-NC.

__p <

Fig.3 Interference with PSMB6 inhibits OGD/R induced endoplasmic reticulum stress in HK-2 cells and activates the

JAK2/STAT3 signaling pathway
B3 Tt PSMB6 #1#l T OGD/R #FSH) HK
3.4 PSMB6 Bt JAK2/STATS 15 S i@ B%
S04 OGD/R FES/) HK-2 4ARERYTE HH (2 i
BT=FA A JR W R
KT 3 PSMB6 $0H AKT B9 HLEH
ARNEH BT JAK2/STAT3 5 5@ B F 9% T
HK-2 4 ffd 2 68 19 42 fb, 55 B & & PCR HI
Western blotting 256545 01 | i K38 PSMB6 i
FARHET PSMB6 mRNA Fl1%E 1Y 335 K F, i
133k PSMB6 11 [R) B8 i JAK2/STAT3 15 518
B 79 Butyzamide B PN 5T I N 35 400 o 7 4-
PBA W25 T i %35 PSMB6 & % 1) PSMB6
mRNA FIHE H K2 #E7E T (B 4A F1 4B, 1
P<0.05), Bk, 2338 PSMB6 il T JAK2 Fil
STAT3 1) % i 1k /K °F-, Butyzamide M| 4K T

-2 ZRRERT R 5T W R BE JAK2/STAT3 {5 518 B%

PSMB6 %} JAK2 FI STAT3 FIH 2 1k 7K ¥ At 400 il
YER (B 4C,# P <0.05) , 1fif 4-PBA Xf JAK2 FlI
STAT3 M IR AL KA B st e (6] 4C, P >
0.05) ., PSMBG6 33K EAN T HK-2 40 ff1iE 71 3f
HAIN Y 40 Mo 98 7= 7K F , Butyzamide 4t 3 Fil 4-PBA
AR HETH T PSMB6 X HK-2 4 1% 77 ) 31 il
Vi R 4 B 0 T2 A 42 VR (161 4D Fi4E, 3
P <0.05), #J5H Western blotting 25 501 | i3
Fik PSMB6 .3 A 1 T PN I R, 17 ok e Ak
PSMB6 ()[R i} 75 Butyzamide 5§, 4-PBA I i 55
T it ik PSMB6 X P 5 I 1 A6 42 1E 4 (&
5,1 P <0.05), % I, PSMB6 W] GE i o #1 il
JAK2/STAT3 {55 B0 il HK-2 4 3 S 9142
0 R R P D

—Control; = DN)x; PSMBE;

A - . B o & & D -\ Z .
= —poDNA-PSMBG; ) = —pcDNA-PSMB6+Butyzamide;
= —pcDNA-PSMB6+Butyzamide; Q%& ";‘@& Qs‘g :?cl;cDNA-PM&M—PBA.

—peDNA-PSMBG+4-PBA. & ¥ @3 I
5 8 — & & T T 5
< ¢ & ¢ 4
%6 PSMBE "— S e— — 3
O 4 2
E%Z fractin e e a— a— 1
2 0 « 0 HK-2
‘@ = —Control; - —Control;
c O e R R
= —pcDNA-, ] ~ - ide;
& —pcDNA-PSMB6+4-PBA. + —pcDNA-PSMB6+4-PBA.
5 15 ns s i
PpIAK2 g Sy Ly
é 10 **
DSTATS  anmmm s GHED s E
o 0.5 . -
Pactin e e e e— § 0 D D

PJAK2

p-STAT3
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- i
= —pcDNA-PSMB6;

E Control pcDNA-PSMB6 PcDNA-PSZ‘gg 6+ PcDNﬁl;gimﬁ e —pcDNA-PSMB6+Butyzamide;
10 2 0 Butyzami 0 —pcDNA-PSMB6+4-PBA.

*%
10°r 10°T .| w0t 10°F £25 * _wE
10°7 et 10°F 10°F 520
10 : 10 10* - 10° - =
10l ;s 4 ¢f 11 ¢t ﬂT fé’
10° 16’ 10° 10° 10° 10’ 10° 10° 10 10° 10° 10° 10° 10° 10° 10°10° 10' 10° 10° 10° 10° 10° 107 g-

HK-2

A—RT-gPCR analysis of PSMB6mRNA expression in HK-2 cells; B—Western blotting analysis of PSMB6 protein expression
levels; C—Western blotting analysis of JAK2/STAT3 signaling pathway related protein expression levels; D—HT-2 cells via-
bility assessed by CCK-8 assay ; E—Flow cytometry analysis of apoptosis level; *—P <0. 05, Compared with control; “*—
P <0.05,Compared with pcDNA-PSMB6 ;ns—Not significant.
Fig.4 PSMB6 inhibits the proliferation of HK-2 cells induced by OGD/R and promotes apoptosis by inhibiting the
JAK2/STATS3 signaling pathway

E 4 PSMB6 @i HNE JAK2/STAT3 15 S B2k H OGD/R #F S5 HK-2 Ak EE IRt E T

& & B . C = —Control;
A & &, = —Control;
_ g = —pcDNA-PSMBG;
%“’ 5 o A PN Butyzamide; = —PcDNA-PSMBG  Butyzamics
f @ @5 gw& :”#DNA_PMH“B}]‘,‘{‘T g —PeDNA-PSMBGH-PEA.
¥k “s 5 . -"—.
GRP78 e D s s Ba4
i3
CHOP s SHENED s s 082
£51 -
Caspase-12 W= - — — 2 0
= —Control; = —Control;
D = —xDNA-PSMBS; E = —pcDNA-PSMBS,
PPERK s D s s DNA-PSMBG+Butyzamide; = —pcDNA-PSMB6+ ide;
- :pc?cDNA PSMB&M-PBA —pcDNA ~PSMB6+4-PBA.
PEF2e s I s s
AT —— G — ——

..

F == —Control; —Control
= —pcDNA-PSMBG; = —pcDNk -PSMBG6,
m —pcDNA- -PSMB6H ide; = —pcDNA- PSMB&I—Butyzarmde;
—pcDNA-PSMBG+H-PBA. —pcDNA-PSMBG+H4-PBA.
*k dk

Relative jon of
p—PEIggpmm
S = N WA W

A-G—Western blotting analysis of endoplasmic reticulum stress-related proteins expression levels; “—P < 0. 05, Compared
with control; “*—P <0. 05,Compared with pcDNA-PSMB6.

Fig.5 PSMB6 promotes endoplasmic reticulum stress in HK-2 cells induced by OGD/R by inhibiting the JAK2/STAT3
signaling pathway

B 5 PSMB6 BiT#l% JAK2/STAT3 15 51 iR IR# OGD/R 5K HK-2 28R /A 5T W Rz 3

3.5 FH PSMB6 FEMT UREERNRM  FEXKFE(K 6A F 6B, P<0.05), H&E Yt
AKI R /R BRI 41 4 Jmﬁxb\,%@ﬂﬂ%ﬂi

NS S AN S 25 SR — 20, /AN IS SE kIR TR K A | 8 TR E 248 i 30 A
R )5, a8 h psMB6 |, i T4k B /NG AR 2 32 2k 1 sh-PSMB6 W Z2fi# T I/R
PSMB6 WIHM# T /R BiBUNERE L4 PSMB6 3 U AR 45499575 (8] 6C) . 5 Sham ZHAH I,
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B 1I/R 45 8 2 T Cr A BUN JK°F, sh-PSMB6
AR T /R BN P Cr A1 BUN 7K

(Kl 6D F16E, ¥ P <0.05) , DL 25 FH T4
PSMB6 G5 25f# /R BLEU/NER B AKI,

A = B o
e o
o = —I/R+sh-PSMB6. % = —IRtsh-PSMBG.
§< 8 ® % ggi . x%
g% 6 Sham TR UR+sh-PSMB6 gas
B 4 PSMBG === S — 0§2
(]
o =
gg 2 f-actin W— — w— 1]
so 20

cus xS

BUN/(pmol - L’

= —Sham;
= —I/R;
= —J/R+sh-PSMB6.

I/R+sh-PSMB6

- :Sh@

IR;
= —IJ/R+sh-PSMB6.

A—RT-gPCR analysis of PSMB6 mRNA expression levels in mouse kidney tissue; B—Western blotting analysis of PSMB6

protein expression levels in mouse kidney tissue; C—H&E staining analysis of AKI; D-E—Kits analysis of serum creatinine

level and the urea level in the serum of mice; *—P <0. 05,Compared with sham; “*—P <0. 05,Compared with I/R.
Fig.6 Interference with PSMB6 alleviates AKI in I/R mice
B 6 T PSMB6 &R T /R #HEUNREI AKI

4 g

PSMB6 124 208 25 AT B K G i 0, &
B 57 ZEAMNMER ', Mz R EA
R ZRAEVR TS 40 B F8 3 02 3ORT DNA & 52 45 J7 1
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Recombinant proteasome subunit beta type 6 promotes renal
injury by inhibiting the JAK2/STAT3 pathway

LIU Zunwei'“ , YANG Yijun®,LI Yang' ,ZHANG Jing' ,DING Chenguang'

(1. Department of Renal Transplantation, First Affiliated Hospital of Xi' an Jiaotong University, Xi' an
710061 , China; 2. Department of Operation & Anesthesiology, First Affiliated Hospital of Xi' an Jiaotong
University ,Xi'an 710061 , China)

Abstract: Objective To investigate the mechanism of proteasome subunit beta type 6 ( PSMB6) in acute kidney injury
(AKI). Methods After the establishment of oxygen-glucose deprivation/recovery ( OGD/R) HK-2 cell injury model, cells
were transfected with 1.5 pg-mL ™' PSMB6 interference vector ( PSMB6 short hairpin RNA , sh-PSMB6) and 1.5 pg-mL ™'
PSMB6 overexpression vector pcDNA-PSMBG6 , or transfected with pcDNA-PSMB6 vector while adding 3 wmol-L™' JAK2/
STATS3 signaling pathway activator butyzamide or 2 mol-L ' endoplasmic reticulum stress inhibitor 4-PBA. After 48 h of cell
culture , the expression level of PSMB6 ,the viability and apoptosis rate of HK-2 cells,and the changes of endoplasmic reticulum
stress and JAK2/STAT3 signaling pathway were detected. After establishing the AKI model of ischemia/reperfusion (I/R)
mice,500 wL PSMB6 lentiviral interference vector was injected into mice through tail vein, and the expression level of
PSMB6and AKI in mice were detected. Results The expression of PSMB6 is upregulated in HK-2 cells induced by OGD/R.
Interfering with PSMB6 improved the decrease of HK-2 cells viability induced by OGD/R and inhibited apoptosis and
endoplasmic reticulum stress. In addition, PSMB6 significantly inhibits the JAK2/STAT3 signaling pathway, and the use of
butyzamide and 4-PBA eliminates the decrease in HK-2 cell viability and the increase in apoptosis caused by PSMB6. The
expression of PSMBG6 is upregulated in renal tissue of AKI model mice, and interference with PSMB6 alleviates AKI in I/R
model mice. Conclusion PSMB6 may promote apoptosis and endoplasmic reticulum stress by inhibiting JAK2/STAT3 signaling
pathway to aggravate AKI.

Key words: acute kidney injury; recombinant proteasome subunit beta type 6; JAK2/STAT3 signaling pathway ; apoptosis;

endoplasmic reticulum stress



