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[ Abstract] Ischemia-reperfusion injury (IRI) and rejection are the main factors affecting the long-term survival of
transplant kidneys. IRI or rejection reactions can cause endoplasmic reticulum stress (ERS) leading to renal injury. X-box
binding protein 1 (XBP1), as the main ERS-related protein regulating cell homeostasis, generates spliced XBP1 after
splicing introns by inositol-requiring enzyme la (IREla), thereby affecting the expression of target genes and reshaping
the cell environment. Appropriate ERS can promote cell survival. However, when the threshold is exceeded, excessive
expression of XBP1 can lead to cell instability or death, thereby causing an imbalance in the renal internal environment,
which is related to the pathogenesis and progression of kidney transplant-related injury. Therefore, the effective activation
of XBP1 has a protective effect on stress injury and helps maintain the vitality and integrity of the renal system. This
article reviews the ERS pathway IRE1a-XBP1, the role of XBP1 in renal parenchymal cells and immune cells, the role of
XBP1 in renal ischemic injury and rejection, and the clinical detection and potential therapies targeting XBP1. It explores
the potential value of targeting XBP1 in kidney transplant-related injury, aiming to provide new targets and directions for
improving the prognosis of kidney transplantation.
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LA GI. EHER RS
Ao FAEPIREF L
TEEFHASEBHETSAET
fE B R A RIS T A
A B AASAL ., MBS, A

B AT 00 A 52 32 22 Fs LA FRPR R A5
M, ALAEE AT HER SO s 2 R AR
f A2 i - PR S (ischemia-reperfusion
injury, IRD) FHEF SO 2 52 e B8 A 2 01473 1 3
BEPIREY, 7L B M RN S 40 ML D) e T IRT AN
HER RN oCsE, AEE/ME . BNk, 88, B
WELNAE . W SOIRAIAE ( dendritic cell, DC) . T 4iff
1B ZHMIAER B RSAEAR S A R ik 4 8% = [ 1Y
AHEL AR BB R e N BT I D RE, S 380N Joi I fi
rﬁ?kﬁ?%%ﬂ%ﬂbﬁﬁgmﬁﬁﬁ?iﬁm 7 241 f 7K -

I, XSGR R TR SN R AR, TR N
W #8 ( endoplasmic reticulum stress, ERS) !, ERS
AR APTEE AV (unfolded protein response,
UPR) K& & AR A, HAE™ EMEFLL ERS
T, UPR A filt & 4B A0 T, 5K A2 45 i 5 e i 2 2
Rl S B BB A J5 HE R SO0 (%) 240 M ) BE B B ]
Zz—8,

WS A s . SR idrE . IRk
IS A B LA S g A7 o i 51, UPR #2857 T
—FPERAERLE], AORRR R B A iR, AR
M, YAPFEROEE T B s AR, &R Tok
RPN IE, Kefib A1k WA BN, R EIAE R A4
fasET=", UPR I ILEETF K iEMWSE 1 (inositol-requiring
enzyme 1, IRE1) o-X & 454 & H 1 ( X-box binding
XBP1) . ¥k K 5 6 ( activating
transcription factor 6, ATF6 ) FIFE Il R A P4 5 W)
¥ B ( protein kinase R-like endoplasmic reticulum
kinase, PERK) /H # & & I F 2a ( eukaryotic
initiation factor 2a, elF20) 3 2%l B A4 A, H
IRE1a-XBP1 il B i i<y, S 5RO . 4
BT 3 AR AL O OGS I iy R ak e, 2 5
XBP1 @R T FBUNFIRIGESE, #W] XBP1 7Ry
W LN A AL RE 7 T A LB SR AR BT S

protein 1,

REHBHFSAER. P4

R
=

RBERY . BHLE.

LR KXFRFEFERERFERRESHRATITHIE., TAEF,
A6, iﬁsa

62 #, 24t 68 A SCI #F) E R F 45
SREBHMFE ;A RS F A MK
l*ﬁm&EFm?éé\%ﬁﬁE FULERAER. PREFIE
o RE(BREBM) LEHE, ARTOABREBE. K
T tm e E SRR

FB XBP1 15 5% T 1Y 5 £ AN Dy A DA 40 g AL 1 5,
It B 5P UG, 283 g WREER 1~30147
CHFE 2T UL ) o Ik, WA XBP1 £ F R
FHEAE S A543 Hh AR T S AL AT Bl T 2% B8 YR T 4
w, VRS DR A AN .

A 4R R I XBP1 EF R/ RAB KA TR

1 AEM R%id % IRE1a-XBP1

TEFEVIRET , BN A% B IRE1a 8% N T
P 5 B A5 i % 0% 8 5 B 1 78 ( glucose-regulated
protein 78, GRP78) #ifil, 7ENJEIM NI, GRP78
5 IREla f# 55, IRElo il 55 R A BERR 1L
SRR (ribonuclease, RNase ) 7 PERE N4,
GRS IRE1a 351 XBP1 {58 RNA (messenger RNA,
mRNA ) PYZEAREEHY, EYIHE 26 AN & AR
#3374k XBP1 ( XBPls) mRNA JE§>%), XBPI1
mRNA 38 5 4 i A Fa e 98 115 XBPlu (RBYHEY
XBP1) , [MiB5H2A9 mRNA SRS BHE R, XBP1sPY,
XBP1s j&— Mg kN, BAME e 2R 52
Fassk, FI_LJH UPR FERER A6k, 0GB IMARA |
PN T IR G AR AL 53 . AT S BT 0 P 2 o7 011,
IRE1la RNase {038 2 — B FR A8 15 M IRE 1o 41
3277 ( regulated IRE1-dependent decay, RIDD ) HY
HLHIEIE mRNA FI73/)s RNA ( micro RNA, miRNA )
Féf#. 4 ERS it —@ BERT, XBP1 Kikid 2 S5
PRI 0 & S M S TR . ERS JINEE AN AE T AL LE
s nea, Rk, XBP1 A RS Ak i B
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b,
2 XBP1 & %m fe 4% - AR A

2.1 XBP1 ZEBRESERARE P HER

B /NE AT EE ST XBP1 RS AN S22k
DI SR, IRE10-XBP1 {55 %t T HL 4 A T
NEMERE A FRA R CHEE . Chen 55" L I
SR B /NVE AT XBP1 @R 2@ T R g Rt
32 A DGR (1 1 B0 B F s vy, A s )
IR J5 BB £F4ifb . SR1MT, FerreS5!' pUAfFo 200, B
/NE IR PR XBP1 RBR AT MR 175 5 1 2 B 4
53 (acute kidney injury, AKI) B YEH, i
635 XBPIs it i UPR 500 56 i ifF Stk B /g
WFE. WA, TEEGE A RINREREHEH Sec63
5 XBP1 233012 Pk B ] 5 R AEFEF4EAl, XM
niEEEEA XBP s F2IGE, KW XBP1 AEEIHTY ERS
FHEGEMIREAFRAN, BhE4ET XBP1 A4
Ktgeiel, EAMIRESPE XBP1 RERAY /MR H
B /NER L LR SR, (AAE & WS 8l A PR Sec63 155
S ERS BEOL T, A2 20 R U T B N ER 5 A7 1
JnETE DL RS A SR I XBP1 AN R /N A
G E A h AR RIVER
2.2 XBP1 EHRAMPHIER

R AR PR AR . AR . A
FIDC, SIS RPN FE LR T, Wang P
K IURE Z R S XBP bR B T E W40 L NOD ¥
Z K% 1 3 ( NOD-like receptor protein 3, NLRP3)
1Y 3R FAE 58 Bl 19 0 W, (i M2 Y 5 A48 it A
1, WDKK . T DC [RIEF A5 [E A e fsk
PP, FESRPERN IR Bl . AR AR o S p
TEH . NIEMNEASTE DC AT . 0. bt d
RFFEAEHP, $ER R VE XBP1 MR 2R
DC I AHEAE DC $ratisi /b, 33k XBP1 W3 fin
T#ZE (interferon, IFN) -B. MIEIFIEHF ( tumor
necrosis factor, TNF ) -o FITHEIFESEN (interferon
inducible protein, IP) -10 [ /= A= P7, 28 3 AT BA fe 8
W9 & SR BRI TE DC  XBP1 il Besk 255 [ P i N
RIDD, TAP AHXH#EEF ( TAP-associated glycoprotein,
TAPBP ) mRNA 73 FFfif, EEHLMAMER &K

(' major histocompatibility complex, MHC ) I i B4 7¢
R, DC FE A MHC 1 263 [H i 2 2% 820,
[l B 53 CDS'T 40 M K RE 9 A R8s, 2tk HER
BN AT, R, XBP1 #2745 0] DA 545
FEAH G403 T ) 6 3R Al L A S L SUE I B T
=
2.3 XBP17E T A0 B 4HRE HA91E A
TR T AN A B A5, T 4
S 010 440 A R HE R OB ) EEL IR . XBPL FE
T MR . TEREDY IR R R D e R A T RELE T
FEARZSPY . HORTF I XBP1 X T 401 KR & FIAETE 5
MRS (R T 40 s 5Pk XBP1 b/ R 3
HAHBIME T 4000 (helper T ell, Th) 17 Z34kigi/bEe-40,
CD4'T e 5 XBP1 i bk 7r 1 A 4 S5 i RE s 2
TR R W T 5 19 4% BRI T, 35 R A )
AEU®), CD4'T 2R S0t XBP1 il il 2 il i it
H Th2 A% fhAH 56 i f 88 2 RE P R TR F T 40 M
XBP1 /& B 41 Al 1] 3% 20 43 A ook 5t o 11 B L5 S A
T, RBKFHE B A6 NI A m, 78
ARG Tg 1 7= A B oy Wb i R 5 B AR 2,
XBP1 [k Tt 1g EEMEREENI AR, 7F XBPI
B 573 TR A EEL A AR /0N R K 40 A R T i
FHES, XBP1 Y B 405k, HIE 2 B 41
] S A R A 2R Ak T b /5 B9 ™ 58 2 30 B 4 i
P52k XBP1 RBR B/ RAE B 40ME 52 PR3 6 i 1g 7=
A BRE2A R, T 41T B 41069 XBP1 {55
1B B h B SR TR

3 XBPI & B4 A8 45 e 4E R

3.1 XBP1 EERMEHRGHRIEAR

B SR PR £ R IE R S B /N IRSE L SE A
MR A DIRe R, IR 5 A 4% ib. B e
L T 0 2T 4R A RT B 9™ B Y ERS 51 &Ry, 411
il ERS nJ MEZZLFHEAL 1) &A™, e/l AKT B
e, i s R B g E) XBPL BN, il
XBP1 {5 5 B AR S0k, HED B S B 4 it 5 e e 40
HaHr i XBP1 {555 o] LA B fefe it 1 463 495 ) AS [
Jrm LR, BE, XBP1 AIRESFECE /NS A T
SR/ INMERIEN R, N XBP1 {55 T REH
Tob M R AR AR A R A SR M R R
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Al RAE RS A S R, (R R
SHUEMES, SLIRBAYEEE, EERY IR A SR
Y IHEIERYRE ( delayed graft function, DGF ) .
76 IRTHATE], 24500 B /INE A R ICE 05 AH O 4345
ORI 2 I, 0 B I3 B 1Y) L W 40 i R DC 1Y
Toll FEZAR(F T 16 S . TERLIE IR DGF [F#h F44 /)
FUE B AL vh % B XBPL 5 DGF 5 J8tk Fl ™ 8 F
BEA G, AR i T A e 2 R 0E XBPL, Ja&
RS /NG LR R TR A RS R A0 B A AR AR S
5 DGF M, i 40 ) L B 90 15 518 2 AT AR
ERS HHJCHE FIf Bl B R A AR DG . DA RfoR 3R
] XBP1 REMSIE 3 B H2 W S B A i s &, 1§
HVRE A e e A R B R S R A, S E S 5
SRR, 0 XBP1 PR B s i A5 A0 ) JAR A5G
ML EE it — 2D 5%
3.2 XBP1 EREHIFRMAHIER

T 7P G IR N AE B RS REHE BN v o AT E
B, SR HTT A Z R i 25 R s AR a4 il HE
N, AT 40 A B 4 A 5 09 HE R RBEATY AR 2 [
FhSEARRE R IAA TG 10 B i . HURN T B HEF
N AT il LG AR HE e S B, O LR YT
Qiu 55 P2 & B ] B 41 M Fi &6 5 40 M 9 IREla-
XBP1 {55 Re0E 28/ LB B A A A rhobe A A R HE
JF BN AEYE R R SRR A R T . IS, BER NN
AR BT IARS FEOHE R RN, B TR I 2l v g
J o E PR . EE E A ECH R R, iR
XBP1 1] S g il DC ( XBP1'BMDC ) , [%
fR4nfa %1 MHC 1 3R3B7KF, 0 [RIFp R4 T 400
¥E 5 Kefi b, O IR AR AT 2 4k 3 XBP17"BMDC
AEAN ] CD8'T 40 iAW HE R SO, 0l 41 B4
LR 1gG B AL, FEMRFE AT DC 1) XBP1 {5
STERAEI G T BA HZAE P, 0% XBP1 Rt i
PE B 20501k A 25 200 ofe 4 5 b A R S M i A ) 7=
A, BRI DC PRI R S 5 BB AEHER R,
0 XBP1 V¥ B AR HE R SO i HLAARAE AL A5 75 22
PE—2BAF5E

4  ¥eb) XBP1 8906 A Fa s f2 97 ik

B ER 05 25 ik & ERS, ERS N AR &4 7] fig
AR LE T AR A, —E PR B RERS I ERS

RSB, R L 1 BAG ERS AYAER AE L. W
W ERS J& HH SCH8 05 ML 8 1 4284k 0T g2 — i 5
IR MK 7 . T XBP1s (77 4R 58 e R T
IREla, ‘Es& ERS WefEtrakdy, Bk, LighasmmaE
FR AR PRIE XBP1s 7K Wil ¥ JiE ERS Y BL4%
ik, WIERT LIRS e i RAE A T 22,

HHrEH X XBP1 AR mAYT A, i AR
Z IRElo I, A SCEYY K 81 XBP1 R 5 im
iR, (HE R AR ] IRE Lo #E R 520 XBP1s 1§
1k, 25 A BALA B H A5 A1 BA 230 = A = A
i XBP1 ], sl IRE1a 3755 0 =B IR
WAS I XBP1 mRNA I #| AN 520 IRE1a 1) F B R
BT H T TG IE B ) XBP1 435 3 il 57 o
FH WA F . KL IRELa 1 51 5 &1 X IRE Lo 384 i
H1 RNase 164, ]38 5o 400 1) 240 Jf 34 58 O 5 1697 259
PRI, S o 410 ) RNase 45 #4 3l H g 25
PSR BHLWT XBP1 B4, il /N B2 R s 20 M 1Y
AR5 H R TG IRE Lo 906 50 25 25 k4t i,
ARG AL T &R, Sz T EE B I IR
BH o DR P s A R4 S v 7 SR L ] XBP1
A ERYARYT B v B A HE R RN, (B AR — 2
T,

TEE IR, M IREle 8% XBP1 3R/ 4 —
FERYANE, TR B 6 R 40 M IRE 1o 23 5 305 W5 41 i
252 RIDD DIReEHME XBP1 iG4LE"; Mikbx B 40
Jifi ' XBP1 23 § 3¢ IREla 19 & [ i K F F & H
RIDD #4765, miBRaE & 400 XBP1 ¥ 5[ DC &4
RIDD FI ERS®I, [H it # 0] IRE1a-XBP1 {5 % Bl ik 77
BB AR S A BRI AEAN ROV . R, 8T
JER ] IRE1a-XBP1 A G HL, BF9¢ F B 7E FE v
BBV 5 A (FINER ) nBE Tk
I S A R AR T, 0 ERS, 1R
VEVE 24 h 5 ff B R IS 3R] BE RN 43 A8 R BS AE
TR 2500, B A A N R 6 405 ) ) A A
ERS 1 [ Wit (97 A BEF2 = 2 M, 3t 2 )
IRE1a-XBP1 J&77 T 275 i 0y 415 o

5 hNEEHER

PR L P 1 R AR HE e ST A A A A 3=
P S A AR O M S B AR TS AL R B . XBP BERS
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