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Figure S1. Heatmap showing the subtype classification of the Lund NAC cohort

SWOG S1314

UroA UroB UroC GU Mes ScNE

Prealmmns
5o g B A [T

e,

UroCUroBUoASCNE Mes BaSq GU

Late Call Cycke

Early a1 Cycle

FoFR2
signature

MYCL
MYCN
uve

erepscore [N DN NN WM TN THE OE |l | T I TN T T T IiWET By B f I iI(TE

Figure S2. Heatmap showing the subtype classification of the SWOG S1314 cohort
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Figure S3. Heatmap showing the subtype classification of the Seiler2017 cohort
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Figure S4. Differential expression analysis by treatment response in each cohort stratified by
treatmentregimen. A-B. Volcano plots representing the differential expression analyses performed on the
MVAC-treated subgroup (A) and GC-treated subgroup (B). Genes with statistical significance (p<0.05) are
marked in red for downregulation and blue for upregulation, and the 5 genes with the highest and lowest
meta rank-score in each volcano plot are highlighted.
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Figure S5. Differential expression analysis by treatment response in the full Lund RC-only cohort and
in three molecular subtypes. A-D. Volcano plots showing differentially expressed genes the full Lund RC-
only cohort (A) and in the Uro (B), GU (C) and Ba/Sq (D) subsets. Statistically significant genes are marked
in red for downregulation and blue for upregulation, and the 5 genes with the highest and lowest meta rank-
score in each volcano plot are highlighted.



Data S1. Meta rank-score tables. Differential expression analysis was performed and used to compute a
meta rank-score. Genes were ranked according to this score, from lowest to highest. Analyses were
performed in the full cohort and in molecular subtypes according to the Lund taxonomy.
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Figure S6. Top 20 subtype-specific, response associated GO terms. GO term analysis using ‘biological
processes’, for the 1% of genes with the lowest meta rank-score in the full cohort (A) and major molecular
subtypes: Uro (B) and Ba/Sq (C). GU subtype, which had no significantly enriched processes in the top 1%
of genes, is not shown.

A

Enrichment plot: Enrichment plot: EGUCHI_CELL_CYCLE_RB1_TARGETS Enrichment plot:
SOTIRIOU_BREAST_CANCER_GRADE_1_VS_3_UP Wl NN, ROSTY_CERVICAL_CANCER_PROLIFERATION_CLUSTE
= Bos| N \\

osf Fos

&

g as

]
% |

Enkhment score (ES)
Enckhment score (€

5 = oW

Encichment score (£

s £ 4
H " § o H
< #5000 | 5 & Yoo
& < &
g e " AL P S o 5
H f P
3 o0 PN 3 -
3 3 - 2 P
i o S = g s nsc innsstai sasalate T £ o = E z e pe——— I o ~ . £ B ns o ianaiambesameiate i
O 2000 40 %0 800 1000 100 14MO WA & "o 20w 40 eo;  es0 000 2000 %0 180 O 20 40 600 850 W0MO 00 400 100%0
= Rankin Ordered Dataset Rank in Ordered Datasat « Rank in Ordered Datasat
(= s o) [Cecmentovstis —viss Ranwing mew sceres] E = |
Enrichment plot: CURSONS_NATURAL_KILLER_CELLS Enrichment plot: HALLMARK_ALLOGRAFT_REJECTION Enrichment plot:
o KEGG_GRAFT_VERSUS_HOST_DISEASE
’um:"" AL o
) 7 e
gos dost J
%0, £ J
= god{ f
£a2 £o02 o
e ge
$o E n:(
& £ o1
00! a
% ||| g . T | lI |‘ l l
§ woco [oiget ey v § 1oo0m [zeec oy s e
= = $ |
S woom % yoon i
£ st ] FUm i)
I i i
E 4  Bbaone?
3 ¥ 2
§ o L vwereeere oo P rr———— . i 03 S PR o G st 4o ot T
- O 200 400 600 W00 10000 12000 1400 W00 - © 2000 4000 6000 6000 10000 12000 14000 10000 3 0 2000 40 6000 W00 1000 12000 400 10000
Rank in Ordered Dataset Rank in Ordered Dataset Rank in Ordered Datasat

— Hts scores

~ Ennchmant pecle — M Rarkang m.nuun]

& — Hits scores




Figure S7. The GSEA highlighted enrichments specific to molecular subtype. A and B: GSEA analysis
confirmed robust enrichment of cell cycle-related signatures in the Uro subtype (A), and cytotoxic immune-
related signatures in the Ba/Sq subtype (B), both positively associated with pathologic response.
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Figure S8. The Uro subtype drives the protein interactome in the full cohort. Major protein-protein
interaction observed in the top 1% of genes with the lowest meta rank-score in the full cohort using STRING.
The proliferation module enriched in the Uro subtype is identified, as well as a limited cytotoxic immune

module enriched in Ba/Sq.

Data S2. Meta rank-score tables for the consensus classification. Differential expression analysis was
performed and used to compute a meta rank-score. Genes were ranked according to this score, from
lowest to highest. Analyses were performed in the full cohort and in molecular subtypes according to the

consensus classification
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Figure S9. Concordance between the LundTax and the consensus classifier. The closest subtypes

between the LundTax and consensus classifications are highlighted in green.



Granzyme-mediated programmed cell death signaling

Antigen processing and presentation of exogenous peptid antigen
Antigen processing and presentation of tigen | ————— N. of Genes
Natural killer cell mediated cytotaxicity |=~———————= . 50
Natural killer cell mediated immunity
Leukocyte mediated cytotoxicity = ——— ® 00
Cell kiling |~ = ® 150
DNa 1GPICalion | s
Lymphocyle me JE— * 200
A —_—
Defense respor biont | ——a 10g10(FDR)
Defense response 1o other organism = ———e
Immune response | —e ® 25
Biclogical proc. invalved in interspecies interaction befween organisms | ———4® ® 30
Rosponse to biotic stimulus = —— ® 35
Respanse 10 other organism | ———=® .
Reg. of immune system proc. ~——=@ ® 40
Immune system proc. | ——@
Response lo stress | ——@
0 8 12
B Fold Enrichment
Protein localization to cenp-a containing chromatin
Neg. reg. of megz i N. of Genes
Protein localiza enromeric rogion
Reg. of meg .25
Pos. reg. of mitcchondri °
Reg. of mitochonds 50
it .75
— ® 100
—_— ® iz
-log10(FDR)
— ®3
R ®s
— &7
—e
f— ®o
izaton  ——@
0 10 15
Fold Enrichment
Protein localization to cenp-a containin
Neg. rog. of megakaryoc
Protein localization ta N, of Genes
—
* 50
S * 100
J—
—_—
Nuclear ch -log10(FOR)
cl 8 569
Lo — o
—
— L 2t
—
— ® 16
— ® 15
Reg. of cell cycle ———@
Cellcycle proc, ==
Cellcycle . ———@

10 15

Fold Enrichment

Figure S10. Top 20 consensus subtype-specific, response associated GO terms. GO term analysis
using ‘biological processes’, for the 5% of genes with the lowest meta rank-score in the consensus
subtypes: Ba/Sq (A), LumNS (B) and the combination of LumNS and LumP (C). Stroma rich and LumU
showed no enriched processes in the top 1% of genes.

Data S3. Pairwise overlap of top differentially expressed genes in the three NAC cohorts. The meta
rank-score table was used to determine the number of overlapping genes across the different cohorts.
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Figure S11. Enrichment analyses are improved by combining the three cohorts. GO term analysis using
‘biological processes’, for the 5% most response-associated genes in the Uro and Ba/Sq subsets in each
cohort. The Ba/Sq subtype in the SWOG S1314 cohort showed no significantly enriched processes.
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Figure S12. Proliferation-related pathway enrichment is predominantly observed in patients treated
with MVAC. GO term analysis using ‘biological processes’, for the 5% genes with the lowest meta rank-
score. Analyses were conducted in the full cohort stratified by treatment regimen: MVAC (A) vs GC (B).
Proliferation signatures were enriched in responders among patients treated with MVAC (A) but not among

those treated with GC (B).
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Figure S13. Proliferation score is associated with response in the Uro subtype regardless of the
treatment regimen. A-H: Proliferation scores were computed for each patient and compared based on
treatment response and treatment regimen within the Uro and non-Uro subtypes for the Lund cohort (A and
B), SWOG S1314 (C and D), Seiler 2017 (E and F) and the combination of Lund and SWOG S1314 (G and H).
In the Lund and SWOG S1314 cohorts, the association between proliferation and response was limited to
the Uro subtype, within which it was statistically significant only in the MVAC treated subset (A-D). In the
Seiler cohort, proliferation was not associated with response in any subset (E-F). When combining the Lund
and SWOG S1314 cohorts, proliferation was associated with a better response only within the Uro subtype,
with a stronger effect in the MVAC treated Uro tumors than in the GC treated Uro tumors (G). Notably, in
non-Uro subtypes, proliferation showed no association with response in either regimen (H).
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Figure S14. The IHC evaluation of different biomarkers correlates with their gene expression. Scatter
plots showing a significant positive correlation (p < 0.0001) between IHC evaluations from TMAs and
matched mRNA expression for CCNB1 (A), CD55 (B), NKG7 (C), and ALDH1A1 (D) in the Lund NAC cohort.
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Figure S15. The association between IHC evaluation of CCNB1 and response in Uro subtype is
independent of the treatment regimen. A-B: CCNB1 expression was evaluated in cancer cells.
Expression levels were then compared across tumor subtypes stratified by both treatment response and
treatment regimen: Uro tumors treated with MVAC or GC (A) and non Uro tumors treated with MVAC or GC

(B).
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Figure S16. IHC evaluation of ALDH1A1 does not confirm its potential role as a biomarker. The upper
panels show examples of absent/weak ALDH1A1 staining in the cancer cells and in the stroma. The lower
panels show examples with the strongest staining in the cancer cells and in the stroma. Boxplots show
combined staining scores in the Uro and GU subtypes stratified by pathologic response.
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Figure S17. NKG7 and CCNB1 serve as biomarkers of therapeutic response, but not as prognostic
markers. Density of CCNB1 positive cancer cells, density of NKG7 positive immune cells, and quantitative
expression in both cancer cell and stroma compartments for CD55 and ALH1A1 is shown in the LUND RC-
only cohort. Analyses are stratified by each marker’s subtype-specific association patterns and by
pathologic response: Uro versus non-Uro for CCNB1 (A), GU versus non-GU for CD55 (B), Ba/Sq versus
non-Ba/Sq for NKG7 (C) and Uro versus GU for ALDH1A1 (D).



Sensitivity

02

ROC curve - CCNB1 (pCR prediction) full cohort

AUC =0.708
05% C1 = [0.609 - 0.802)
Cutom=375

Sens =050
Spec=076
Bec=071

Sensitivity

ors

Sensitivity

Sensitivity

ROC curve - CCNB1 (pCR prediction) Uro subtype

) [ 10
1 - Specificity

ROC curve - CCNB1 (pCR prediction) GU subtype

AuC=0542
95% 01 = [0.269-0.795]
Cutoft=4
Sens=04
Spec =083
Acc =068

05
1- Specificity

ROC curve - CCNB1 (pCR prediction) BaSq subtype

Sensilivity

[ 13 190
1 - Spacificty

ROC curve - NKG7 (pCR prediction) full cohort

AuC = 0862
5% 01 = [0.456.-0.667)
Cuto=275

Sens =029
Spec=09
Acc=0T1

050
1 Spacificty

ROC curve - NKGT (pCR prediction) Uro subtype

100

ars

Sensitivity

025

000 025 050 (13 )
1 - Specificity

ROC curve - NKG7 (pCR prediction) GU subtype

AUC = 0475
05% i = [0.252-0.701)

Seng=0.7
Spec =041
hec =052

1 - Specificity

ROC curve - NKG7 (pCR prediction) BaSq subtype

1]
] J

Sensitivity

028 g ALC = 0844
% =ppszr-1)
n=375

[ 13 10
1 - Specificity

0%
1- Specificity

Figure S18. IHC evaluation of CCNB1 and NKG7 predict PCR in the Lund cohort in a subtype-specific
manner. A and B: ROC curves analysis showing the predictive performance of IHC evaluation of CCNB1
(A) and NKG7 (B) for pCR in the Lund cohort were performed in the full cohort as well as in the Uro, Ba/Sq,
and GU subtypes. The AUC and corresponding 95% ClI, cut-off value, sensitivity, specificity, and accuracy
are shown.
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Figure S19. Decision curve analysis of IHC evaluation of CCNB1 and NKG7 for prediction of pCR. A
and B: Decision curve analysis of IHC evaluation of CCNB1 and NKG7 for pCR were performed in the Lund
cohortin the full cohort as well as in the Uro, Ba/Sq, and GU subtypes.



