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Elucidation of BCG resistance mechanism by comprehensive analysis of immune
environment and gene mutation in bladder cancer
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To elucidate the relationship between somatic mutations and tumor immune
environment in bladder cancer, we analyzed bladder cancer tissues of 103 bladder cancer patients. We
compared the relationship tumor characteristics with tumor immune environment. There were less CD8
positive infiltrating cells in FGFR3 mutation than in FGFR3 wild cases. There were more CD8 positive
cells in TP53 mutation than TP53 wild cases.
To clarify the immune environment involved in BCG resistance, PD-L1 expression was evaluated using

53 cases of BCG resistance. There was no difference between before and after BCG treatment with
regard to PD-L1 expression in tumor cells. On the other hand, in cases before BCG treatment, PD-L1
expression in tumor cells is enhanced, suggesting that PD-L1 expression in tumor cells may
contribute to the mechanism of BCG resistance. PD-L1 expression in tumor tissues was elevated after
BCG treatment, suggesting a relationship with BCG-induced inflammation.
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PIK3CAZ R 25(25%) 14(24%) 12(27%)
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RAS (KRAS,HRAS,NRAS)

positive negative p* value positive negative p* value
mRNA expression CD8A 0.51 +/- 2.52 0.74 +/- 5.52 N.S 0.43 +/- 1.99 0.76 +/- 5.24 0.02
CD274 0.69 +/- 1.91 0.95 +/- 4.65 0.08 0.76 +/- 1.37 0.94 +/- 4.40 N.S
IHC analysis CD8 6.0 +/-13.9 12.0 +/- 36.0 0.03 9.0 +/-36.2 8.0 +/-29.4 N.S
PIK3CA TP53
positive negative p* value positive negative p* value
mRNA expression CD8A 136 +/-7.41 0.59 +/-3.24 0.03 141+/-7.07 053 +/-3.17 0.02
CD274  1.12+/-2.18  0.80 +/- 435 N.S 123+/-482 0.87+/-349 NS
IHC analysis CD8 11.0 +/- 3244 7.0 +/- 30.64 N.S 21.0+/-37.6 6.5 +/-26.4 <0.01
E2 FHT R & EE e EEE * Mann-Whitney's U test
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FGFR3 expression FGFR1 expression

positive negative p* value

oveexpression

normal  p* value oveexpression normal p* value

mRNA expression CD8A 0.51 +/-2.52 0.74 +/- 5.52 N.S

0.73 +/- 1.73

0.65+/-4.91 N.S 3.89 +/-10.98 0.58 +/-2.99 <0.01

CD274 069 +/-1.91 0.95+/- 4.65 0.08 0.65+/-2.53 0.92+/-4.03 N.S 2.87 +/-7.95 0.87 +/-3.13 0.02
IHC analysis CD8 6.0 +/-13.9 12.0 +/- 36.0 0.03 4.0 +/- 6.7 10.0 +/-32.2  0.05 27.0+/-49.8  7.0+/-271.2 0.06
3 FGFRY 1B 5% EEIE " Mann-Whitney's U test
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NMIBC 59 BExHY BxulL p* value
25 BCG mRNA expression CDS8A 0.65 +/- 2.20 0.61 +/- 3.17 >0.99
3 5 CD274  112+/-063  0.94+/-3.75 0.54
i CD4  11.09+/-393  6.64 +/- 11.52 0.5
pramary FOXP3  131+/-1.32  1.33+/-237 0.66
tumor BCG HAVCR2  165+/-185  126+/-173 0.43
IDO1  0.36+/-1.97  0.53+/-6.15 0.76
LAG3 157 +/-134  0.77 +/- 2.57 0.34
IHC analysis CcD8 12.0 +/- 18.2 9.5 +/- 22.9 0.61

CD8A CD274 CD4 FOXP3

HAVCR3 1D01 LAG3 IHC

* Mann-Whitney's U test
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