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Introduction

Bladder cancerBCa) progression is driven by complex interactions withintthneor
microenvironment; however, the multicellular communication networks underlying this process
remain incompletely characterized.
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Highlights

. SDC1+ epithelial cells, POSTNWCAFs and MMDSCs are enriched in higirade bladder cancer.

Co-localized mMCAFFN1 and MMDSCNAMPT engage integrin U5b1 't

. Tip endothelial cells then reinforce tumor stemness via COLAADZ1 signaling.

Targeting the integrin U5Db1 enhances
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Results
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Notably, a stentike epithelial subpopulation with high SDC1
expression (Cluster 1_SDC1) is positioned at the root of thi
evolutionary trajectory. This population not only directly
drivestumor proliferation and migrationput also remodels
thetumormicroenvironment through collagenediated

signaling
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strongly associated with poor patient survival outcomes.



(K)
.
©)
PBS
rFN1
FN1 ab
rFN1 + FN1ab
HBASF [\
24 Hfrsrinchrbration
Supernatant Supernatant
———

f
i |HUVECs

Transwell migration assay

soopryed porgli =g e Hogn read

HUVECs

Tube formation assay

[ M

(P)
PBS

L

150 I~
o (N) p-value = 2.8e-25 -
£ R=0.49 '
3 — O
i3 :
EEWO_ : g
E® & T =
i HE o6 E <
T B rige" gl
TR Y, v e o
b2 Wi 0 o
& - + o
z: 152 $his 4 —
z !i%ii: o) o~
PO H <]
0 | T
& & 4
\‘Q’%@p G"‘iﬁ) 4 6 8 10 12
® W
Q logz(FN1 TPM)
800 - 200 1200 =
» 600 2 150 = 900
@ k-] !é,g,
= 400 5100 £ & 600
g 5 2g
= 200 2 s 3 300
0 T T T r!T:T 0 T T T f%ﬁ 0 T T T T
=] » = M =] = =4l
o P WP D7 N WP o) F P
& & & & ¢ ERLTE & & & &
A " N
& & &

i This subpopulation promotésmorangiogenesis by secreting FN1, which selectively binds to integsirford
endothelial cells, thereby directly driving the formation of a neovascular network.
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In high-gradetumors a
TYMP-high monocytic
MDSC subpopulation was
identified, which shows
progressive enrichment
duringtumorevolution and
exhibits a pronounced
Immunosuppressive

transcriptional program.
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RGD peptide markedly suppresses

angiogenesis andimorgrowth, while

downregulating the COL4XSDC1 axis

and stemnesassociated markers. In
combination with antiPD-L1 therapy,

it further enhances antitumor efficacy.
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C Integrative multiomics analyses reveal that POSAIMCAFsand TYMR
high monocytes cooperatively establish an immunosuppressive and pro
angiogenic microenvironment in higrade bladder cancer;

C FN1 and NAMPT derived froomCAFsand MDSCs drive angiogenesis via
integrinU 5 fardd sustainumorstemness through the COL4ALSDC1
axis

C Targeting integrid 5 ferdhances the efficacy of immunotherapy, and
hydrogetbased delivery further improves therapeutic outcomes, indicating
broadspectrum antitumor potential.

Ting Liang, Wuwu Xu, Hu Fang, Lu Fu, Dashi Deng, Chenchen Li, Lisha Liu, et al. 2026.
| nt e g r-mediatéd Bnblticellular crosstalk in the tumor microenvironment drives bladder cancer progression
and reveals targetable vulnerabilitiddetaOmics3: e70102https://doi.org/10.1002/imo02.70102
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