Table S1. Demographic and clinical characteristics of 2025 LUAD patients.

Young Intermediate Aged
. Total
Patients (<50 years) (51-69 years) (=70 years)
n=2025 n=416 n=1271 n= 338
Age:Median(quartile,y) 61(53-67) 46(41-48) 61(56-65) 75(72-78)
Gender
Male 1050 174 696 180
Female 975 242 575 158
Stage of LUAD
I 100 25(6.01%) 65(5.11%) 10(2.96%)
I 43 6(1.44%) 28(2.20%) 9(2.66%)
I 106 25(6.01%) 61(4.80%) 20(5.92%)
IV 423 82(19.71%) 273(21.48%) 68(20.12%)
NA 1353 278(66.83%) 844(66.40%) 231(68.34%)
Sample type
FFPE 1733 363 1079 291
frozen tumor tissue 292 53 192 47
Panel
1021-gene panel v1 292 68 193 31
1021-gene panel v2 932 182 585 165
59-gene panel 801 166 493 142

Abbreviations: FFPE, formalin-fixed paraffin-embedded.
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Figure S1. Nonsynonymous somatic mutations in genes with mutation frequency 2 2% in young group

across Ages. The types of nonsynonymous somatic mutations are shown in different colors. The number of
the total mutations in any given patient is plotted above the heatmap.

Figure S2. The comparison of spectrum of somatic mutations between aged and young groups. A: ASXLI
gene, B: CDKN2A gene, C: FATI gene, D: LRPIB gene, E: MTOR gene, F: NOTCH? gene. The types of
somatic mutations and domains are shown in different colors.

Figure S3. Distributions of 7P53 and 7P53 co-mutations in three age groups. A: Analysis of the
distribution of concurrent KRAS/TP53 mutations including the mutations in KRAS/TP53 and others
(EGFR/TP53, ALK/TP53 or no mutation); B: Analysis of distribution of concurrent EGFR/TP53
mutations; C: Analysis of distribution of concurrent EGFR 19del/TP53 mutations; D: Analysis of
distribution of concurrent EGFR L858R/TP53 mutations; E: Analysis of the distribution of 7P53-exon5
mutations; F: Analysis of distribution of 7P53-exon8 mutations. *, ** and *** indicates p < 0.05, p < 0.01
and p < 0.001, respectively.

Figure S4. Mutational Signatures across Ages. A: SBS; B: DBS. The presence and relative contributions of
single base substitution (SBS) signatures and doublet base substitution (DBS) signatures were determined

in different age groups.



Figure S$1

Young Intermediate
15 ‘“ ‘ 40
104 ‘ h, 20 ‘ |
* kil A ! y i i
0 \\M‘\WHHH‘\M‘\"\‘“\u\“\m ‘\mmMH\H\‘\“ M ‘\M\hMh“\“‘\\.‘h‘w.wj\ \m‘\h\“liuu\w 0 \h\ ‘\hh‘hhl\ il “‘“hm\d\‘m\i‘\‘\\mh‘ AT —— “\H\H.d“‘ h\m‘w\;mm | ‘ui”u LA sl \“\H‘mh‘\\H“hmh\‘\i\‘\l.‘“‘uh\Hﬂ“hiimu‘\“ML i \‘Mumm\ s ‘H‘H1\\\“1”\‘\“\\\“\\\“ I
EGFR Ll I 530/ il 0t ni ‘H
n%anmmw L1111 51% LTI T T T TR AT O T N
ERgég \H \‘ HW\WWM ]g% h [ \H NH‘N | ‘ ‘H‘H 1] . ] ‘Mm
LRP1B | | odi 8%0 il [ | I [ | I [}
SETD2 | [l | 6% [N | | 1 WL 00
KRAS (SRR I | 5% | I [ [ M1
ROS1 (NN 5% | [ [ | NN
RET L rin 5% I | [0 [T | I TR T |
CTNNBT |l | | 4% [ I | | [T | I | ([}
PMEEA L Il ‘m | 2% H\ Qi n\w‘ | N ‘I WH\H ﬂ |
FAT2 ‘H\\\H 4% I T VN | Nl M | |
RBM10 I 4% | I I | | [
%ﬁ%ﬁg ‘H \“ | \‘I 2% I|II \HH ‘IH H \‘ “h l\H H\
SMARCA4 I | 4% | | N b | W N
ME N 3% | | | TN | I I
Aﬁ%g Il | }‘“ g% N H\ ‘H “ ‘w I AN |
CDKNZ2A || | | 3% |1l il I AT | |
ARID1B | 1 | [ 3% Ll [\ | | [Nl [
NF | [ | 3% | il | | | T N T [l
PDGFRA Il | 3% Il | | | | | mn | |
BRAF | | I Il 3% | | [0
PTEN | 111 | 3% [l | | | (ST |
BREE; I I g% ‘\} — l | l HH' \H\\

@&%8 | HI‘ ! g% [T Il w ‘\MM ‘IHI [N .
PCK1 [ l Il 3% (I I | ] N AR AT |
ARID1A | [ 3% | N | I 1 I TN |

CDH23 | | | | | 3% | | I [ LT | [ |
ATM | I'l I 3% | [ [l [ [T | A
KMT2C | | | | L] 3% [ P I | (I (Il
MDM?2 Bl 3% I T | D |
PIK3CG | M 3% Wil N [N 0RO A Il
ZFHX3 | | Il 3% AR JAR Il B
EPHA3 | 0 3% D | Il Il O |
ROPoL mm—— 20— \ HEE -
TBX3 | M 2% M | [N ] AN | R
PhoRmE |1 1 | 5% (LT T el
FATT1 | | |l | 2% [ ] [ I | [l
HGF | Il 2% 0 | R TR |
ggﬁg H | \\I %% | ”\H I‘ [ Il ‘ ”M [ |
ﬂdgl | ‘\‘ | %% I | 1] ‘ o | I wl “ | Il
NO?&EE | | H\ %% I [ ‘ w [ HN\H |
STK11 | | 2% | IRV (W
Aggﬁgz ‘ l ‘\I | %% ” ‘ lH — ‘l\h\ |
POM121L12 MR 2% | IR AT
SLX4 || | 2% | Il 1] [T I | [T |
Hgggz ‘ \‘\ %% [N | (] ‘ ll\
EP300 | 2% Il | | | | | \I (VIR
KEAP1 | | 2% | | | il [ | 11 R
BCOR | [ 2% | | 0 I |
Eﬁ%g1 | | | I %% ‘ [l | Wil ‘ ‘\W\ | ‘ I
NOZ%U4 | | | %% I N | | I‘ | IR Jili IH\ |
ATR. I 2% | M | | | | I A |
q%%ﬁ | ‘\ \‘ %% M\ iI | | | M\H‘ J ‘
[DICERT L \ %g;ﬁ | | T N
Eg' | ”V %% | Al ‘H} ‘HH‘\‘ \“ ‘
F?EE% I %% | [l (]
ATR (T 2% [T [T Il | [T
AMER1 LI | | 2% [ L
Alterations

Frame_Shift_Del
B Missense_Mutation
Nonsense_Mutation
B Frame_Shift_Ins
In_Frame_Ins

B Splice_Site
In_Frame_Del

™ Copy_Num_Gain
Copy_Num_Loss

B Structural_Mutation
Other

%
56%
8%

40

20
0 \‘ ‘\‘M \“\“\Hd\“\hmeL ™ h”\‘\‘w‘“ﬂﬂ \‘LW [l \HHL i ki

Aged

WWMWNWWWM O




Figure S2

Aged [100%; N = 10] ASXL1: NM_015338

N

1544 aa

]

v (100% N =2] o Missense_Mutation ~Domains
oung s N = . o Asx-hm
© Nonsense_Mutation PHD_3
2 Aged [100%; N = 13] FAT1: NM_005245
1 ]
s
o
2
<
1
:I Domains
2 * Missense_Mutation » cadherin-type repeats reglon = Cadherin_repeat
Young [100%; N = 4] o Frame_shift_Del LamG EGF-like repeat 1
* Nonsense_Mutations= EGF-like repeats 2 to 5 L] EGF _CA
Aged [100%; N = 8] MTOR: NM_004958
1
©
©
o~
wn
wn
o~

o Missense_Mutation Domains
Young [100%; N = 1] = TELL
PIKKc_TOR = FKBP12-rapamycin binding dom
= PI3Kc FATC

u Rapamycin_bind

N

= DUF3385

]

Aged [100%; N = 14] CDKN2A: NM_001195132

[ 111

170 aa

Il

]

i i i Domains
. .
Young [100%; N = 5] Nonsense_Mutation ® Missense_Mutation » K
© Frame_Shift_Del ~ © Splice_Site Ak 5

In_Frame_Del

LRP1B: NM_018557

Aged [100%; N = 33]

]

4602 aa

1
2] Domains
Young [100%; N = 15] « Splice_Site = EG

oung N = « Missense_Mutation = CEGF
« Nonsense_Mutation ~ LdI_recept_b

« Frame_Shift_Del = LDLa

Aged [100%; N = 9] NOTCH2: NM_024408

1
©
]
<
~
<
~
1
o Nonsense_Mutation Domains
. . wANK = NODP = Notch
Young [100%; N = 2] * Missense_Mutation  x\'> 4 Ank 5 s DUF3454
o Frame_Shift_Del = NOD = EGF_CA



Figure S3

A

Frequency(%)

100+

80+

Frequency(%)

Frequency(%)

60+

1001

1004

80+

60+

40-

20+

, *%5=0.0016
*++p=0,0007—P=0.5620

80+

60+

40+

201

e s .

Young Intermediate Aged

, *¥%p=0,0006

*++p=0,0003 1 P=0-4099

Bl KRAS+/TP53+
other

BN EGFR 19del+/TP53+

Intermediate

Young

Aged

, p=0.9041 ,
p=01774 | P=0-2565 ,

Young Intermediate  Aged

other

Bl TP53-EX5 mutation
WT

Frequency(%)

Frequency(%)

Frequency(%)

1004

801

100+

80+

60+

40+

20+

) *p=0.0108

**p=0,0059 | P=0-6766 ,

1001

80+

60+

40-

201

Young Intermediate Aged
) p=0.4658 )
p=0.1869 |—|*"=°'°352

Young Intermediate Aged
) p=0.8972 ,
p=0.6902 P=0-8339 ,

N N .

Young Intermediate Aged

EGFR+/TP53-
Bl EGFR+/TP53+

BN EGFR L858R+/TP53+
other

Bl TP53-EX8 mutation
WT



Figure S4

Young

olo<uL H olo<uL
vlo<1l1 vlo<iL
olo<Uo = olo<lo
vio<lo vio<lo
olo<lo ll olo<lo
vlo<lo 1 vio<lo
olo<llvy = olo<lv
vio<lly 1 vlo<lv
olo<lL olo<lL
vlo<L vlo<lL
olo<lo olo<lo
vlo<llo vlo<lo
olo<lo olo<1o
vlo<1o vlo<1lo
olo<lv olo<Lv
vlo<lv vlo<lv
olv<lL olv<lL
viv<llL viv<ll
olv<lo Q olv<lo
viv<1lo b= viv<io
olv<llo © olv<llo
vlv=<11o .-m vly<1Jo ©
olv<Llv oly<llv Q
vlv<1ly (] vlv<1lv te)]
ool & olL<olL <
vli<olL ™ vl1<0ll
olL<olo [J] ol1<0lo
vlL<olo - vlL<olo
olL<olo m ol1<0lo
vlL<0lo vl1<0lo
olL<olv olL<0ly
vlL<olv vl1<0lv
olo<alL olo<olL
vlo<olL vlo<0olL
olo<olo olo<olo
vio<olo vlo<olo
o[o<0l0 olo<0lo
vlo<alo vlo<0lo
olo<0ly olo<0lvy
vlo<alv vlo<olv
olv<olL olv<olL
vlv<all vlv<olL
oly<0lo oly<0lo
vlv<olo vlv<olo
olv<olo oly<olo
viv<olo vlv<alo
oly<oly oly<oly
vlv<oly vlv<alv
~SO WS ON -9 © W T O N = O © v I O o
SRR RN} o Qoo oo o S © o o o
cococoocooo © oo oo oo o o o o o
uonoely uonoely uonoey
c
2 COE<0O
© ANNANNRKR
5 OOOFK KK
£ EEEE =
o
o -
c
W m o e}
2 ¥ BN <= = O
<, ) gooooo
o - P
2 e o - N
= © =
= Q 3
[0] [0} [72]
£ = 9
I < o 173 .
Loz Z22 5 2 g
] 2 x z = S
c k3] ox [ = 5] ]
9 © T > = @ 5
© O [ o <@ O o
c | = 3 o i} o
g=1 2
c om 5] o > om o
@ o 9 3 o O 8
o] o o S = o ©
[a] < [a] = 2 < =
z2 3 % 3 8 2 2 B 8 8 3
~
o m m m o n [2) 2} 2] 2] [}
(7] [72] w [72] w o [an] m m m [an]
[%2] w w w [%2] w

0.01
0.00

olo<lL
Vo<1
olo<lo
vio<lo
olo<llo
vio<11o
olo<llvy
vio<lly
olo<lL
vlo<lL
olo<lo
vlo<1o
olo<1o
vlo<lo
olo<lv
vlo<llv
olv<lL
wiv<il
olv<lo
viv<io
olv<lo
vlv<1lo
olv<Llv
vlv<iy
olL<0lL
vli<olL
oli<alo
vlL<olo
o[L<0l0
vlL<0lo
olL<olv
vlL<olv
olo<0lL
vlo<olL
9l9<0lo
vlo<0lo
olo<old
vl9<0lo
olo<aly

vlv<olo
olv<olo
vlv<olo
oly<oly
vlv<oly

Aged

Intermediate

Young

Young

0.14

Exposure to tobacoo smoking as well as

0.12
0.10
0.08 —
0.06
0.04
0.02
0.00

other endogenous and/or exogenous mutagens

Polymerase epsilon exonuclease domain mutations

09<1l
90<1L
Vo<1l
ov<ll
19<91L
VO<OL
00<9L
1v<OL
Vv<OL
09<0L
10<01
VO<OL
Ov<0Ll
1o<vL
D9<vl
90Vl
V1<09
¥0<09
OV<09
91<10
Vi<l
09<10
V<10
Vv<10
01<90
19<90
1v<90
91<00
19<00
V9<00
ov<0D
Vi<lv
VO<1v
00<1¥
11<0v
V1<V
99<0V
10<0v
VO<OV

Intermediate

0.0

1 1
oo o =
o o o o

uonoeyy

090<11
90<1L
Vo<l
ov<ll
19<9L
VO<OL
00<9L
1v<OL
Vv<OL
99<0L
10<0L
vO<0L
Ov<0Ll
1o<vL
D9<vL
90<VL
V1<09
¥0<09
OV<09D
91<10
Vi<l
09<10
V<10
vv<10
01<90
19<90
1v<90
91<00
19<00
V9<00
Ov<00
Vi<lv
VO<lvy
00<1v
11<0v
VL<OV
99<0V
10<0v
VO<OV

Aged

09<LL
90<1L
Vo<1l
Ov<ll
19<0L
VO<OL
00<91
. vy<Ol
V¥<OLl
99<0L
10<01
vO<0L
Ov<0L
19<vL
090<vL
O0<vL
V1<09
v0<09
Ov<09
O1<10
VL<1D
09<10
ov<10
V<10
01<90
19<90
1¥<90
91<00
19<00
o v9<00
OV<00
Vi<V
VOo<lv
20<lv
L1<0V
VL<OV
99<0V
10<0v
VO<0v

0.4

Defective DNA mismatch repair

)
=}

DBS11

Aged

Intermediate

Young



	Table S1
	Figure S
	Figure S1
	Figure S2
	Figure S3
	Figure S4


