#1546 534 B Vol. 15 No.3
2024 4E 5 A Organ Transplantation May 2024

i -

T8 GSK3p @ 3 #04) ITPR1-GRP75-VDAC1 £&1&
DEERBEREZESNE LRARRE/ SR

fLifik MR BE TAE

bR

g

S A g 5% CO,
¢ Ol —— > 95%AA > :
(1] i~ a
v /' Ny R R
> Old+Ad-shNC+. . r
ANEUB IV 1 2 HRAL = L .
RTEC ‘ 24h 2h Gt Toblis el
S Rmi ;j 86 FEAFFE | 59, o, .
Old+Ad-shGSK3B+ oA 95%7%% ’ Wil
HRY4 = oN, E2 5 TR NI o
(=R IEH R -
- e
k Lol /

[HE] Br  SHPEIES R 38 (GSK3B) M2 &/ MR B/NE b 41l (RTEC) Sv/E &
(H/R) #4052 m XL HLE . 3% ¥ RTEC 20k Young 41 R IE # 4= K (4% RTEC. Old 4 R {f
Etoposide 5 7 ) 5 & RTEC, Old+Ad-shNC+H/R £ B/ {ifi Fi| Etoposide 75 ‘3 % & FF 5% 4% i i 2 [ P4 % B ( Ad-
shNC) J5#17 H/R Zb#, Old+Ad-shGSK3B+H/R 41 R fi Ff] Btoposide 75 %54 )5 P44 YL ¥ 17 JLER GSK3B (1948 &
J& RNA s ( Ad-shGSK3B) JE kAT H/R Kb, SR FH 2 400 e A A 10 45 20 440 e 9 1= 7K ST A b A4 76 1k 407K -,
SR FH B 0 B Yo 0 0 A D 4% AL 45 5 F KV, SR FH AR P B B S 3 A D 4% 4 GSK3B. S b A A G 1) P i o
(MAM ) MHEE A NLEE 1,4,5- =B8R2/ 1 (ITPR1) . HERBPERAE F#E | (VDACL) | #AHERETTEA
75 ( GRP75) ik M WER ALK, R SR ILVIIE /8 GSK3B 5 MAMAH CEH MM EEN . &R 5
Young 41 [4#5%, OId ZHANMIIR 17K . LR Pk EUK - R ki B3 1K 34855 s 5 Old 41 tbAL, Old+Ad-
shNC+H/R 4141 Mg 4 17K . GBI 1 8K O B b i 55 25 7K P38 % ;. 5 Old+Ad-shNC+H/R 41 b #%
Old+Ad-shGSK3B+H/R AN T 7K . LR TG P R K B 2Rk A5 B8 /K 344l , ZRA IR X

DOL: 10.3969/j.issn.1674-7445.2024018
FEETH: ERARP2ESES (82170772, 82370759 ) ; idUBRZTRHE & RIL 4 ST PRI A £ L4 (CXPIJH122001-2210)
FEHBAL: 430030 BRI, HerPoRbR: A R B 2 B B IR 6 S B s B S T SE BT S BRI A P S % WK DA R Z R
WEBMEE SRS P EEFREGSN T BN E
YEE A . fiiEss (ORCID 0000-0002-6010-603X ) , {-HHIFEA:, WF5E 7 a1 R B LR IAL- P 13451407, Email: nhq6248@126.com
EE1EE : E&ME (ORCID 0000-0001-7634-1440 ) , i+, FARENR, MR ERE . BRARE . TAHRGTMiE 2k,
Email: nqgong@tjh.tjimu.edu.cn


https://doi.org/10.3969/j.issn.1674-7445.2024018
https://doi.org/10.3969/j.issn.1674-7445.2024018
https://doi.org/10.3969/j.issn.1674-7445.2024018
mailto:nhq6248@126.com
mailto:nqgong@tjh.tjmu.edu.cn

5531 GRS . FIRGSKA3BIEEHIHIITPRI-GRP75-VDACIE S A IREiE s B MG [ AiBha s s - 407 -

(#°8 P<0.05) . 5 Young 414, OId 41 ITPR1. GRP75 Fil GSK3B MK A %2, ITPRI 1 GRP75 #ilR ik
KT, T VDACL SR F B FR LK -3 R 5 Old 41 %, Old+Ad-shNC+H/R 41 GSK3B 4 [ # ik A
2%, ITPR1 Fl GRP75 52K (A MIBE BR 1L K F- T, VDACI BB IR IA AL, B iL/K 1 5 Old+Ad-
shNC+H/R 41 L35, Old+Ad-shGSK3B+H/R 2 GSK3B & [13 k%4>, ITPR1. GRP75 fl VDACI &4k IRk A
AR, BEIRAAKTE I, s LiiiESS R g R, GSK3p e 5 ITPR1. GRP75 Fl VDACI & A AEAMHENEM, &
it GSK3B 7EE#¥ RTEC 1 3&iATHE, Ml GSK3B FKiABEMEIE(L ITPR1-GRP75-VDAC] & & A#ER LK, R
TIPS B FHE ffr, PRIEPARTIRE, WP e i A 4

(k88 ] WG RN 3p; HRAE; BRIt Bufl-PRET . QORI o, LORRAHDE

BIPBIAR ;4B T

[HESHES] R617,R692 [ XEkirERL] A [X=HS ] 1674-7445 (2024 ) 03-0011-09
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[ Abstract] Objective To evaluate the effect of glycogen synthase kinase 3p (GSK3pB) on hypoxia/reoxygenation
(H/R)-induced injury of senescent renal tubular epithelial cell (RTEC) in aged mice and its regulatory mechanism.
Methods RTEC were divided into the Young group (young RTEC with normal growth), Old group (aged RTEC induced
by Etoposide), Old+Ad-shNC+H/R group [aged RTEC induced by Etoposide and then transfected with adenovirus
negative control (Ad-shNC) for H/R treatment], and Old+Ad-shGSK3p+H/R group (aged RTEC induced by Etoposide and
then transfected with short-hairpin RNA-expressing adenovirus with targeted silencing GSK3p for H/R treatment),
respectively. Apoptosis level and mitochondrial reactive oxygen species level were detected by flow cytometry. Calcium
ion level was determined by immunofluorescence staining. The expression and phosphorylation levels of GSK3p,
mitochondria-associated endoplasmic reticulum membrane (MAM)-related proteins of inositol 1,4,5-trisphosphate
receptorl (ITPR1), voltage dependent anion-selective channel 1(VDACT1) and glucose-regulated protein 75 (GRP75) were
detected by Western blot. The interaction between GSK3B and MAM-related proteins was analyzed by
immunoprecipitation. Results Compared with the Young group, the apoptosis, mitochondrial reactive oxygen species and
mitochondrial calcium ion levels were higher in the Old group. Compared with the Old group, the apoptosis, mitochondrial
reactive oxygen species and mitochondrial calcium ion levels were higher in the Old+Ad-shNC+H/R group. Compared
with the Old+Ad-shNC+H/R group, the apoptosis, mitochondrial reactive oxygen species and mitochondrial calcium ion
levels were lower in the Old+Ad-shGSK3B+H/R group, and the differences were statistically significant (all P<0.05).
Compared with the Young group, the expression levels of ITPR1, GRP75 and GSK3f proteins were up-regulated, the
phosphorylation levels of ITPR1 and GRP75 were increased, whereas the total protein and phosphorylation levels of
VDACI1 were decreased in the Old group. Compared with the Old group, the expression level of GSK3[ protein was
unchanged, the total protein and phosphorylation levels of ITPR1 and GRP75 were increased, the expression level of total
VDACI protein remained unchanged and the phosphorylation level was increased in the Old+Ad-shNC+H/R group.
Compared with the Old+Ad-shNC+H/R group, the expression level of GSK3[ protein was decreased, the expression levels
of total ITPR1, GRP75 and VDACI proteins were unchanged, whereas the phosphorylation levels were decreased in the
Old+Ad-shGSK3B+H/R group. Immunoprecipitation showed that GSK3f could interact with ITPR1, GRP75 and VDAC1
proteins.Conclusions The expression level of GSK3p is up-regulated in senescent RTEC. Down-regulating GSK3f
expression may reduce the phosphorylation level of ITPR1-GRP75-VDACI complex, constrain the overload of
mitochondrial calcium ion, protect mitochondrial function and mitigate cell damage during reperfusion.

[ Key words] Glycogen synthase kinase 3p; Kidney transplantation; Middle aged and elderly donor; Ischemia-
reperfusion injury; Mitochondrial damage; Senescence; Mitochondria-associated endoplasmic reticulum membrane;

Calcium overload; Apoptosis
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