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Supplementary Figure 1. Landscape of genetic variants of TLS signature genes in the TCGA-CESC cohort. (A) Location of nine
TLS signature genes on 23 chromosomes. (B) Mutation frequency of nine TLS signature genes in the TCGA-CESC cohort. Each column
represented a single patient. The upper bar plot showed TMB. The number on the right indicates the mutation frequency of each
regulatory gene. The right bar plot showed the proportion of each variant type. The stacked barplot below showed a fraction of
conversions in each sample. (C) CNV frequency of nine TLS signature genes in the TCGA-CESC cohort. The height of the column represented
the alteration frequency. Blue dot: the deletion frequency; Red dot: the amplification frequency.
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Supplementary Figure 2. Expression levels of known markers for specific cell types overlaid on the t-SNE representation.
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A Univariate cox regression of OS-related factors in TCGA-CESC cohort
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B Univariate cox regression of DSS-related factors in TCGA-CESC cohort
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Supplementary Figure 3. Univariate Cox regression of TLS signatures in the TCGA-CESC cohort. Univariate Cox regression of (A)
OS-related, (B) DSS-related, and (C) PFI-related TLS signatures in the TCGA-CESC cohort.
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Supplementary Figure 4. Biological pathways up-regulated in the TLS-low group in the TCGA-CESC cohort.
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Supplementary Figure 5. Heatmap showing the relative abundance of cell types estimated by four independent algorithms
in the TCGA-CESC cohort.

www.aging-us.com 4 AGING



CCR chemokine recegtor bindng
pevtitase ieguiator actty
imrmune recagtor activey
endopeptdase activty

structaral constituent of skin epidermis.
serine hysrolase sctviy

serine-type peptdase activiy

serme~type endopeptdase activiy

tertiary granvie

$cokn-1-rich granuie membrane

termedate flament

Intnnsc component of external side of plasma membrane
raecmediste fament cyloskeiston

Kacat flament

Immunclogeal synapse

cytolyte grandie

postive reguiation of lukoCYte oRE-cet aSheson
leuacyte proMeraton

beratnizaton

8 cat sctvaton

foukocyte cat-cl adheson

mmunological syrapse bormaten

Autommune thyroid diease

Estrogen signaing patnway

Apoptosis

Type | Gabetes melitus

Chemakne sgaaing patway

Hematopoete cell inesge

Primary enmuncdefcncy

NF-kappa 8 signaing patrway

Viral proten teraction wh cytokine and cylohne receptor

Pathways up-regulated in TLS-high group

8

B Pathways up-regulated in TLS-low group

uciecnOe-trpROSCRALaSe reguiator actuty
GTPase reguiator actuty

endoribonuciease actwty

vaamin 86 binaing

Pyrdoral phosphate bindeg

‘sgnal sequence binding

nuciear kocakzation sequence bindng

US wRNA binding

DNA polymerase binding

S0RNA binding

U4 soRNP

Box HACA RNP complex

Sen-tba protein tamiy comples

desmosome

smail nuciear ribonuCieoprolen Complex
splceosomal snRNP compien
oAcRcRomal - nRNP compien

UAIUG x US t1-3nRNP complex
800(8)RNA-contaning ribonucieoproten compiex

Cayl body
g T coll recuptor
RNA spicng
mRNA spiicing, via sphcaosome
RNA spicing. vie with buiged ade

RNA 3040ng. via transestanfication reactons
soiceoncmal snRNP asserely

MRNA trans splong. SL addibon

MRNA vans splcing, via splceosome
formation of quadruple SUUAUSAS snRNP
soiceceomal r-saRNP Compies sssembly
Allogra rejecton

Butancate metadolam

ATP-dependent chromatin remodeling
Nirogen metabobem

Toll-tike receptor signaing patway

Human T-ced lehamia vrus 1 infection

Cytonme-cytokine receptor intacacton

°
°
>

§
.

Supplementary Figure 6. Functional enrichment analyses in the GSE44001 cohort. (A) Biological pathways enriched in the TLS-
high group. (B) Biological pathways enriched in the TLS-low group.

AGING

Www.aging-us.com 5



A Receptor MHC B N .., Crou
W High

02 52ez15 108 UYL ) | DA
L B 1t | |1 coss:  liow
Ll T 10T ‘ 1 I|)\, xelio
Gors+
- g {43 '# [ ‘l 7 ot
8 00 8 | l I \ I | 1 /GZMB***
s < l '/ 1' q’ Il il ! qFFLJéLG"'
u I |PRF1*
8 2 il Irxl ||I | EBkd
$:-02 s i I e U SR
RLAGR SR SRR 17
ST e B LS5, e
W ) ! |
B N ‘|I‘| l I R IJﬁcm_r
\ | | DC
s UL e L =
o X { o . H e
| . ik’ LN
Immunostimulator - | AL i \ | R
{ \‘ 1 TR jul B immuneCheckpoint
o> 8.8e-10 N i1 I '
— 'I\‘I R ! .
I J k' ‘l‘ ) |‘\I‘ 1
e 02 4 Il"Vl I i} I‘[! |’ ’ ‘
8 § e T R T LB i
o ression
g o o 1.1} "'; il =)
] a2 i |y ) 1 1 !
2 2 ] 1 |I Ul R 2
H 2
0.0 v ] " » i
] in 1 [} n | 0
1 ‘ I 1 L R
PR C L g i 5
-01 ] S L
Sl w lede o -4

C Grougas Higies Low

gl P e o cemeam e et e R e e 8 e s W W s e e s o SR dewe den e e -

T

$sGSEA score
°
8

-0.25

e
e, 25
4
..—ﬁ_.
i
e
=
=
=, =

-0.50 ) .

aDCs
APC co.inhibition
APC co.stimulation
B.cells
CCR
CD8..T.cells
Check.point
Cytolytic.activity
Inflammation promoting
Macrophages
Mast cells
MHC class.|
Neutrophils
NK cells
Parainflammation
pDCs
T.cell.co.inhibition
T.cell.co stimulation
Thelper.cells
Thi.cells
Th2 cells
TiL
Treg
Type.LIFN.Reponse
Type.ILIFN.Reponse

04 Color Not_sig . Positive

" ©

Correlation
o
~

0.1

0.0

Step1

Step7
Step6
Step2
Step3

Step4 TH22.cell recruiting
Step4 Monocyte.recruiting
Step5.T.cell recruiting
Step4. Treg cell recruiting
Step4.CD4. T.cell recruiting
Step4 Basophil recruiting
Step4 MDSC recruiting
Step4. Eosinophil. recruiting
Step4. TH17 cell.recruiting
Step4.CDB. T cell recruiting
Step4.NK cell recruiting
Step4. Th2 cell recruiting
Step4. TH1 cell recruiting
Step4 Neutrophil. recruiting
Step4.T.cell recruiting
Step4.B.cell. recruiting

Stepé4 Macrophage recruiting
Stepé. Dendritic.cell recruiting

Supplementary Figure 7. Comparison of immunological characteristics between TLS-high and -low groups in the GSE44001
cohort. (A) Comparing StromalScore, ImmuneScore, ESTIMATEScore and tumor purity between TLS-high and -low groups. (B) Heatmap
showing the expression of conventional immune signatures and immune checkpoints. (C) Comparing the enrichment scores of immune
subpopulations and immune-related signaling pathways between TLS-high and -low groups. (D) The correlation between TLS and
the enrichment scores of each step in the cancer immunity cycle. Wilcoxon rank-sum test was performed to measure the difference

between two groups.
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Supplementary Figure 8. Correlations between TLS score and a total of nine proliferation biomarkers in the GSE44001
cohort.
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Supplementary Figure 9. Comparing the (A) anti-EGFR therapy and (B) radiotherapy-related signaling pathways between TLS-high and
-low groups.
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