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mutational processes characterized by specific signatures
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In the last decade >150 reference mutational signhatures have been GecCpP
extracted from tens of thousands of sequenced humantumors
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SigProfiler suite of bioinformatics tools
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We found geographical and histological differences Gecp
across small and large mutational events
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Genomic landscape of LUAD of never smokers Gegjg
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Genomic landscape of LUAD of never smokers

-log10(FDR)

o

] EGFR @Enriched in AS
@Enriched in NA/EU
.......... L S ...
SO o
@
o o © (Y 4
0 1 2
0dd ratio (log2)

Mutation frequency

Group [ As [ naeu

EGFR

TP53 KRAS

SBS signatures assigned to driver mutations

Proportion of driver mutations (SBS)

100%

80%-

60%-

40%

20%-

0%-

EGFR
(N=257)

P53
(N=196)

KRAS
(N=48)

Signature

B sest
1 sBs?
B sess
B ses4
B ssss

. SBS8
SBS12

B ses13

B sBs517a

B sesie

| 8BS12
B ses22s

B ses39

B sss40a

o
GecpP




SBS4+ never-smoker cases have elevated mutation burden
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SBS4+ never-smoker cases exhibited different GecpP
driver mutations compared to smokers
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Passive smoking showed low mutagenicity
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Passive smoking showed low mutagenicity
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Evaluated the effect of outdoor air pollution estimated by the
environmental particulate matter <2.5 ym (PM, ;)
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Evaluated the effect of outdoor air pollution estimated by the GecCP
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High PM, ; exposure corresponds to an increase
in genomic alterations and shorter telomeres
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High PM, ; exposure corresponds to an increase
in genomic alterations and shorter telomeres
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High PM, ; exposure corresponds to an increase
in genomic alterations and shorter telomeres
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High PM, ; exposure corresponds to an increase
in genomic alterations and shorter telomeres
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High PM, ; exposure corresponds to an
increase in specific mutational signatures
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High PM, ; exposure corresponds to an
increase in specific mutational signatures
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High PM, ; exposure corresponds to an
enrichment in specific driver mutations

100%
A | e R
CJNNB‘I 80%
1.5 TPS?
o N 8 o £0%
& PIK3CA & TP53 mutation status
5 1.0 § B i) §
= 5 B vsmn ;5
_? ‘(RAS a0%
0.5- ERBB
EGFR ®ED12 20%
@
.’
0.0+
4 3 2 3 0 1 2 3 1 T
\’0‘\ ‘)\\Q‘\\

0dd ratio (10 pg/m® of PM, 5, l0g2)

Pollution group (Population weighted PM, )

o
GecpP

80%

a.
-

CTNNBT mutation status

. No (36.5%)
B e asw

2.
o
o

20%

W o\
.2 e\ ®
o \\\Q‘\\

Pollution group (Population weighted PM; 5)



[
Take-home messages Gesg

------

Mutational signature analysis allows the identification of the

Mutational signatures ) endogenous and exogenous biological processes generating
framework somatic mutations in human cancer
. * Tumors from highly polluted regions have shorter telomeres and
Glo.bal.genomlcs higher mutagenesis, linked to specific signatures & TP53 muts.
characterization of lung )
cancer in never smokers *

Passive smoking had a low mutation burden and no associated
signature or drivers, whereas regional differences were found.
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