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Supplementary Figure 1. FGFR3 mutation group carried a lower proportion of IC1
and IC2+ than FGFR3 wildtype group (61.5% versus 79.2%, P=0.021) in IMvigor210
cohort. Data were analyzed by chi-square test.

PD-L1, programmed death ligand 1; IC, immune cell.
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Supplementary Figure 2. Patients with driver oncogenic mutations in FGFR3
(median TMB=8.8, IQR=5.0-16.2) carried a trend toward lower TMB in comparison
to those with non-driver FGFR3 mutations (median TMB=14.1, IQR=12.5-15.3) in
MSKCC (mBC) immunotherapy cohort, although not statistically significant
(P=0.374). Data were analyzed by Wilcoxon test.
IQR, interquartile range; TMB, tumor mutation burden; MSKCC, Memorial Sloan
Kettering Cancer Center; mBC, metastatic bladder cancer
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Patients with driver oncogenic mutations in FGFR3 (n=39)
IMVigor210 cohort
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Supplementary Figure 3. Disease control rates were similar between high-TMB (=
10 mut/MB) and low-TMB (<10 mut/MB) groups in patients with driver FGFR3
oncogenic mutations based on IMvigor210 immunotherapy cohort (45.5% versus
39.3%, P=0.725). Data were analyzed by chi-square test.

CR, complete response; PR, partial response; SD, stable disease; PD, progressive
disease; TMB, tumor mutation burden.
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Records identified through Pubmed, Embase,

Medline, Cochrane Library and Records identified from ASCO and ESMO
ClinicalTrial.gov meeting abstracts, and all references screened
(n=756) (n=85)

Records after duplicates removed
(n=712)

Records excluded for title and abstract review
(n=698)

Tull-text records asscssed for cligibility

icluded | [ eigiity | [ Screening | | identification |

m=14)
Articles excluded with reasons:
® Contain othcr FGFR gene mutations (FGFR1,
FGFR2, or FGFR4) (n— 1)
® (Contain non-metastatic UC patients (n = 3)
3 ®  Explorc roles of FGFR3 mutation in chemotherapy
Articles included in final systematic review and FGFR inhibitors (n — 4)
and meta-analysis
(n=6)

S?pplementary Figure 4. The Preferred Reporting Items for Systematic Reviews and

Meta-analyses flow diagram.
ESMO, European Society of Medical Oncology; ASCO, American Society of Clinical
Oncology; UC, urothelial carcinoma.
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FGFR3-Mutated FGFR3-Wildtype Hazard Ratio Hazard Ratio

_Study or log[Hazard Ratio] SE Total Total Weight |V, Fixed, 95% Cl IV, Fixed, 95% Cl

12108

Chawla et al. 2022 0.12 0.27 23 90 16.4% 1.13[0.66, 1.91] ="

Rose et al. 2021 0.33 0.34 17 86 10.4% 1.39[0.71,2.71] -

Samstein et al. (MSKCC cohort mBC) 2019 0.22 0.29 29 118 14.2% 1.25[0.71,2.20] N i

Samstein et al. (MSKCC cohort mUTUC and mUUC) 2019 0.06 0.52 12 40 44% 1.06[0.38, 2.94] S

Szabados et al. (CGDB) 2022 0.18 0.27 13 32 164% 1.20[0.71,2.03] e

Wang et al. (CheckMate 275) 2019 0.61 0.33 15 124 11.0% 1.84[0.96, 3.51] =

Wang et al. (IMVigor 210) 2019 0.24 0.21 49 225 27.1% 1.27[0.84,1.92] & -

Subtotal (95% Cl) 158 715 100.0% 1.28 [1.04, 1.59] >

Heterogeneity: Chi? = 1.69, df = 6 (P = 0.95); I> = 0%

Test for overall effect: Z = 2.28 (P = 0.02)

1.2.3 PFS

Chawila et al. 2022 0.43 0.25 23 90 50.0% 1.54[0.94,2.51] —

Rose et al. 2021 0.38 0.25 17 86 50.0% 1.46[0.90, 2.39] T

Subtotal (95% Cl) 40 176 100.0% 1.50 [1.06, 2.12] -

Heterogeneity: Chi? = 0.02, df = 1 (P = 0.89); 1> = 0%

Test for overall effect: Z = 2.29 (P = 0.02)

1.24 DSS

Tully et al. 2021 1.69 1.04 1 54 100.0% 5.42[0.71,41.61] . »

Subtotal (95% Cl) " 54 100.0% 5.42[0.71, 41.61] ===

Heterogeneity: Not applicable

Test for overall effect: Z = 1.63 (P = 0.10)
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Supplementary Figure 5. Forest plots showing FGFR3-mutated metastatic urothelial carcinoma patients had similar progression free survival
(PFS) and disease specific survival (DSS) to FGFR3-wildtype patients after immune checkpoint blockade treatment.
CI, confidence interval.
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FGFR3-Mutated  FGFR3-Wildtype Risk Difference Risk Difference FGFR3-Mutated  FGFR3-Wildtype Risk Ratio Risk Ratio
Study or Subgroup Events Total Event: Total Weight IV, Fixed. 95% CI 1V, Fixed. 95% Cl udy or. r Even Total _Event Total Weight IV, Fi 1 V. Fixed.95%Cl
1.9.1 Completa response (CR) rate 1.9.1 Complete response (CR} rate
Rose ot al. 2071 1 7 7 86 168% -0.02[-0.150.10] B Rose et al. 2021 1 17 7 86 324%  0.72(0.09, 5.50) — ]
Wang et al. (CheckMate 275) 2018 1 14 9 104 12.6% L —_— Wang &t al. (CheckMata 275) 2019 1 14 9 104 337% 0.83[0.11,6.03) —
Wang et al. (IMVigor 210) 2013 1 44 20 193 70.5% -0.08[-0.14,0.02] L3 1 44 20 193 34.0%  0.22[0.03,1.59] — R
Subtotal (95% C1) 75 383 100.0% -0.06 [-0.11, 0.01] <+ 75 383 100.0% 050 [0.16, 1.60] ~——
Total svents 3 36 Tolal events 3 36
Heterogeneity: Ghi# = 114, df = 2 (P = 0.67): I = 0% Heterogeneity: Chit = 1.03, df = 2 (P = 0.60); = 0%
Test for averall effect: 7 = 2.38 (P = 0.02) Test for overall effect: Z = 1.16 (P = 0.24)
1.9.2 Objective response (CR+PR) rate 1.9.2 Objective response (CR+PR) rate
Rose et al. 2021 2 7 186 86 33.3% Rose et al. 2021 2 17 6 86 10.9%  0.63[0.16, 2.50] ~ _ ol
Wang et al. (CheckMate 275) 2019 3 1 26 101 18.9% Wang et al. (CheckMate 275) 2013 3 14 2 104 185% S
Wang et al. (IMVigor 210) 2013 12 44 48 193 47.8% Wang ct al. (IMVigor 210) 2018 12 44 a8 193 70.6% —
Subtotal (95% CI) 7% 383 100.0% Subtotal (95% CI) 7 383 100.0% 0.99[0.63,1.55] .
Total svents 80 Total events 17 90
Heterogeneity: Chi = 0.67, Heterogenelty: Chiz = P=0.73); F=0%
Tast for overall offect: 7 = 0. Test for overall effect: (P=0.95)
1.9.3 Disease control (CR+PR+SD) rate 1.9.3 Disease control (CR+PR+SD) rate
Rose ot al. 2021 4 17 25 86 27.3% S Rose et al. 2021 4 17 25 86 122% 0.81(0.32,2.03] e
wang et al. (CheckMate 275) 2018 4 i 53 104 20.9% —E— T Wang el al. (CheckMale 275) 2019 4 14 53 104 143%  056[0.24.1.31) b
Wang et al. (IMVigor 210) 2013 19 44 85 193 51.8% . Wang et al. (IMVigor 210) 2019 19 44 85 193 735% 0.98[0.67,143] ;&
Subtotal (95% CI) 7% 383 100.0% - Subtotal (95% CI) 7 383 100.0% 0.88[0.64,1.22] >
Total svents 27 163 Total events 27 163
Heterogeneity: Chi* = 196, df = 2 (P = 0.38): I = 0% Heterogeneity: Chi = 143, df = 2 (P = 0.49); = 0%
Tast for ovorall offect: Z = 1.11 (P = 0.27) Test for overall effect: Z = 0.75 (P = 0.45)
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Supplementary Figure 6. Forest plots showing FGFR3-mutated metastatic urothelial carcinoma patients had lower complete response rate than
FGFR3-wildtype patients after immune checkpoint blockade treatment.

(A) Forest plots evaluated by risk difference. (B) Forest plots evaluated by risk ratio.

CR, complete response; PR, partial response; SD, stable disease; CI, confidence interval.
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Supplementary Figure 7. Sensitivity analysis including all six studies of FGFR3 mutation on overall survival in metastatic urothelial carcinoma
patients after immune checkpoint blockade treatment.

SongY, et al. J Immunother Cancer 2023; 11:e006643. doi: 10.1136/jitc-2022-006643



BMJPUthhIr‘f Grou |m|ted FBMe?]?t isclaims all li |H‘%gﬂ onsbll;);ytﬁ\g%%fr m any reliance

Supplemental material g supplemerital material WhiG pplled or(s) J Immunother Cancer

0T SE(log[Hazard Ratio])

~
L
-

o

N
|
1

W DU
-

-

~
~
~
-
-
-

08T ’

~
-

1 , : . , , , Hazard, Ratio
0.1 0.2 0.5 1 2 5 10

Supplementary Figure 8. Funnel plot for publication bias. Funnel plot including all six studies of FGFR3 mutation on overall survival in
metastatic urothelial carcinoma patients after immune checkpoint blockade treatment.
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Supplementary Figure 9. Heatmap for immune-related and metabolism-related differential expressed genes between control-shRNA and
FGFR3-shRNA RT-112 bladder cancer cell lines.
shRNA, short hairpin RNA.
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Supplementary Figure 10. Single-cell RNA sequencing decoded FGFR3-mutated
UC and FGFR3-wildtype UC.

(A) Violin plots showed number of genes (nFeature_RNA) detected, number of UMI
(nCount_RNA), and percent of mitochondrial derived transcripts (percent.mt) per
single cell for quality control. (B) UMAP plots, color-coded for the expression (gray
to red) of marker genes for each cell type, as indicated. (C) Histogram showed the
relative proportions of cells in FGFR3-mutated and FGFR3-wildtype tumors. (D)
Histogram showed the relative proportions of cells in every tumor sample. (E) UMAP
plots showed cell origins by each tumor sample.
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Supplementary Figure 11. Single-cell RNA sequencing decoded the Epithelial and T cells between FGFR3-mutated UC and FGFR3-wildtype

UC.

(A) Calculated CNV scores of epithelial cells and reference cells. Epithelial cells in each patient carry higher CNV scores than reference cells,
which indicated all epithelial cells are all malignant cells. (B) UMAP plots, color-coded for the expression (gray to red) of marker genes for each
T cell subtype, as indicated. (C) UMAP plots showed T cell origins by FGFR3 mutation status. (D) Histogram showed the relative proportions of

T cell subtypes in each tumor sample.
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Supplementary Figure 12. Developmental trajectory analysis of CD4+ T cells and
CD8+ T cells.

(A) Developmental trajectory of CD4+ T cells. (B) Violin plots showed the terminally
exhausted score between CD4+ T cell subtypes. (C) Each CD4+ T cell subtype in
developmental trajectory. (D) TCF7 (naive marker), IL7R (memory marker), TOX
(exhausted marker), and FOXP3 (Treg marker) expression in CD4+ T cell
developmental trajectory. (E) Developmental trajectory of CD8+ T cells. (F) Violin
plots showed the terminally exhausted score between CD8+ T cell subtypes. (G) Each
CD8+ T cell subtype in developmental trajectory. (H) GZMK (effector marker) and
HAVCR2 (terminally exhausted marker) in CD8+ T cell developmental trajectory.
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Supplementary Figure 13. Single-cell RNA sequencing decoded the myeloid and
fibroblast cells between FGFR3-mutated UC and FGFR3-wildtype UC.

(A) UMAP plots, color-coded for the expression (gray to red) of marker genes for
each myeloid cell subtype, as indicated. (B) UMAP plots showed myeloid cell origins
by FGFR3 mutation status. (C) UMAP plots showed fibroblast cell origins by FGFR3
mutation status.
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Supplementary Figure 14. Bubble plots of intercellular communications showed
ligand-receptor pairs of growth factors among single cell types.

(A) Bubble plots showed ligand-receptor pairs of cytokines between iCAFs and other
immune/stromal cells. (B) Bubble plots showed ligand-receptor pairs of growth
factors between CAFs and malignant tumor cells.
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