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Background

Chronic kidney disease (CKD) and long-term graft loss after kidney
transplantation are closely associated with renal fibrosis, largely driven
by macrophage-mediated inflammation and endoplasmic reticulum (ER)
stress. X-box binding protein 1 (XBP-1), a key transcription factor acti-
vated under ER stress, promotes pro-inflammatory responses and M1
macrophage polarization. However, the role of macrophage-specific
XBP-1 signaling in renal fibrosis and graft survival remains poorly un-

derstood.

Research Objectives

To determine whether deletion of XBP-1 in macrophages alleviates kidney
fibrosis and systemic immune activation, and to evaluate its potential to

improve graft survival in experimental kidney transplantation.

Methods

1. UUO-induced Renal Fibrosis Model

XBP-1m%9-and WT mice underwent unilateral ureteral obstruction (UUO).
Kidneys were harvested at day 14 to assess fibrosis via histology (Masson)
and fibrotic markers (qPCR).

2. Macrophage-TEC Coculture System

BMDMs from WT or XBP-1™%° mice were cultured. Conditioned media
were added to TGF-B-treated WT tubular epithelial cells (TECs), and
fibrotic gene expression was quantified.

3. Allogeneic Kidney Transplantation

After 7 days of UUO, recipient mice received BALB/c donor kidneys fol-
lowing bilateral nephrectomy. Graft survival and renal function (BUN, Cr,

GFR) were monitored post-transplantation.

Results

1.XBP-1 deletion in macrophages alleviates renal
fibrosis in UUO model

In WT mice subjected to 14 days of UUO, kidney tissue showed widespread
disruption of normal architecture. Tubular structures were barely i1dentifiable,
and Masson’s trichrome staining revealed extensive blue-stained collagen
interstitial fibrosis. In contrast,
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XBP-1™%9- mice displayed better preserved renal morphology, with clearer
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tubular and glomerular structures and notably reduced fibrotic areas. These
findings indicate that macrophage-specific XBP-1 deletion effectively at- — — —— C
) . S SO P N LPS stimulation s LPS stimulation
tenuates UUO-1nduced renal fibrosis. BMDM BMDM BMDM 36 h BMDM 36 h
Supernatan% Supernatan% Supernatant Supernatant
A W.T. | | ¢ | s | s |
: } : TEC TEC TEC TEC
Culture Medium Culture Medium Culture Medium Culture Medium
l l TGF stimulation l l TGF stimulation
36 h 36 h
— =
TGF-B a-SMA FN
0.8+ 0.025- 2.0
0.6 0.0204 ] 1.5+ i
0.015=
0.4 1.0
0.010-
HHH il - ]
0-0'|—||||ITI||T||| 0000||I;|||||||| OCITI'T“T"TI'TID||||T|
R NI SR SOOI SR o S L LES PP S L OLEFES PO
5 N o°°,;{9 & & & L o K\x\/‘ S & N <& © & & o L RPN & £
c,o*\ & 4;‘ 4;‘ & 0°° ,&(3/‘ ,@Q < 0°° «ca(‘ 4;‘
a-SMA TGF-8 Fibronectin
Kok
25— 54 5 4 -
L) . :
ol T S , % . Figure 2
3 3 3 >
<& 15- 3 37 é 34 (A) Diagram of the coculture system: conditioned media from WT or
o S o s 2
22 104 E o g, : .
2510 0 2 2?2 T XBP-1m%9- BMDMs were applied to TGF-B—stimulated TECs.
OL = = 14
5 8 14 < 1 . . .
2 ot (B) Expression of fibrotic markers in TECs measured by qPCR.
0 , 0 , 0 . 0
W.T. mK.O. W.T. mK.O. W.T. mK.O. W.T. mK.O.
Figurel

(A) Gross kidney and Masson’s staining from WT mice after 14 days of UUO.
(B) Gross kidney and Masson’s staining from XBP-1"%° mice.

(C) Quantification of fibrotic area and fibrotic markers, including a-SMA,

TGF-B, and Fibronectin.

3. XBP-1"%9 improves post-transplant survival
and gratt function following UUQO

XBP-1m%9 recipient mice demonstrated significantly prolonged survival fol-

lowing kidney transplantation compared to WT controls. Renal function was

2. Anti-fibrotic effects of XBP-1"K-0--derived mac-
rophages on tubular epithelial cells

TECs exposed to conditioned media from XBP-1"%° macrophages exhibit- A
ed significantly reduced expression of fibrotic genes (a-SMA, TGF-f3, Fi-

bronectin), suggesting a paracrine anti-fibrotic effect mediated by macro- o
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phage-derived factors.
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notably improved in the KO group, as evidenced by lower BUN and creati-

nine levels and elevated GFR, indicating better graft preservation.
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Figure 3

(A) Schematic overview of the kidney transplantation procedure using UUO-condi-
tioned recipient mice.

(B) Kaplan—Meier survival curves comparing WT and XBP-1™%© recipient mice.

(C) Serum levels of BUN and Creatinine, and GFR measurements to assess renal graft

function.

Limitations

e This study is exploratory with a limited sample size, and some findings have not

yet reached statistical significance.

® Only early fibrotic and transplant outcomes were assessed; long-term effects

remain unknown.

e Mechanistic pathways underlying macrophage—epithelial interaction require fur-

ther investigation.

Conclusion

Targeting macrophage XBP-1 alleviates renal fibrosis and enhances graft
survival, indicating its promise as a therapeutic target in chronic kidney

diseases and kidney transplantation.
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