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Figure S1. Mutational landscape of HRR genes in UC patients. (A) Comparison of HRR mutations between UTUC and UCB groups in the Chinese cohort. (B) The
proportion of molecular subtypes according to HRR mutation status. (C) The proportion of HRR mutations in different molecular subtypes. (D) Landscape of frequently
mutated HRR genes in different molecular subtypes.



A B
mn HRR-mut
m HRR-wt

1004 = HRR-mut
mm HRR-wt

-
(=3
o

|

=]
o
=]
(=]
1
I

[}

o
(=23
o

1

£
o
1

I

'S
o
s
|
Frequency (%)

Frequency (%)

20 g oSS

N
o
L

H
|:
I

TP53
ARID1A
RB1
ERBB2
CREBBP
FAT1

y < ]

(&) <

g g

w X ig
PALB2 .
CDK12 . STAG2 : . . Co-occurance

. | | . . . . Co-occurance
BRCA2 5 . . 3 FAT1 . ..
r 3
BRCA1 : CREBBP .. :
ATM . Fr2
ERBB3  ° .

MUC16

ERCC2
ATR

[ |
A x 13 B 1
KMT2A .= u I 0
||
[ |

ERBB2 ..
STAG2 5 . .. L1
FAT1

RB1 . 0 o .

oz © 0wl " F Rl N R i

/\éfgg;g HE . .. . Excluis:iave KMT2C . Exclusive
RB1 TIN -

FGFR3 = . [* - .. PIK3CA .

EP300 . . .
KMT2C . KDM6A
TTN KMT2D
PIK3CA : % p<0.01
KDM6A
KMT2D
ARID1A

-log10 (p-value)

w N =2 O =~ N

% p<0.01
ARID1A <005

. p<0.05

E F

021 HRR_status £ HRR-mut E9 HRR-wt

Bis

Sekkk Sekkk

1001 . .

o
Z @injeu
*
*
b4
i

751

6ig | (€1 ainjeubis

50+ °

0.1+

G ainjeul

0.0
0.2

Relative contribution

biS
Contribution of signature

251
0.1

R IP T i

g ainu

bIS

0.1+

@ &/ '\Q
N e/ N @ @/
» N > & o

9
i~ ‘5@0 ‘5\@(\

0} ainu
N 1
>

S

L

om = L A

context

Figure S2. Mutational patterns of HRR genes in the TCGA cohort. (A) The frequency of the top 20 mutations in the HRR-mut
and HRR-wt groups. (B) Comparison of oncogenic signaling pathways between the HRR-mut and HRR-wt groups. (C) Co-
occurring and exclusive mutations in the HRR-mut group. (D) Co-occurring and exclusive mutations in the HRR-wt group. (E)
Mutational signatures in the TCGA cohort. (F) Dominant mutational signatures between the HRR-mut and HRR-wt groups in
the TCGA cohort.
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Figure S3. Survival outcomes of UC patients with and without specific HRR mutations after immunotherapy.
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Figure S4. Relationship between specific HRR mutations and tumor mutational burden.
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Figure S5. Comparison of expression levels of five intratumoral immune signatures between the HRR-mut and HRR-wt groups.
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Figure S6. Association between immune cell aboudance and HRR mutation status by CIBERSORT method.



