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Supplementary Figure 1.  Human myeloid cell subpopulations in HGSOC omental metastases

A)Barplot showing the fraction of each cluster colored by patient. B) Barplot showing the fraction of 
each cluster colored by macrophage cluster in PDS and NACT groups. C) Differentially expressed 
genes in APC-clusters (M2-M5) compared to ECM-angiogenic clusters. Wilcoxon rank sum test. 
D)Differentially enriched pathways in APC macrophage clusters (M2-M5) compared to ECM-
angiogenic clusters (other clusters) using GSVA and two-sided unpaired limma-moderated t test 
E)Trajectory analysis of macrophage subpopulations using Slingshot. F) Representative images of 
IHC staining of two consecutive sections from HGSOC omental metastasis from two patients, PDS 
and NACT, stained for CD68 and STAB1 (scale bar at 500 and 200µm). G) Number of STAB1 positive 
cells per mm2 in in 80 HGSOC omental samples (n=22 PDS, n=58 NACT); i)comparing patients who 
received 3 cycles (n=46) versus 6 cycles(n=12) of NACT, ii)comparing BRCA wild-type, BRCA-WT, 
versus BRCA mutation or HRD grouped (n=69). iii) comparing different treatment responses. 
CRS1=poor responder, CRS2=partial and CRS3=complete responders. Error bars at median and 
95%CI. Mann-Whitney U test. H) STAB1 level in adnexal tumors from 38 patients (PDS=6 and 
NACT=32 patients). Error bars at median and 95%CI. Mann-Whitney U test. I)Kaplan-Meier survival 
curve showing better OS in patients with cluster M0:STAB1 low enrichment scores compared to 
high score in ICGC dataset (n=93 and cut-off 60%). J) UMAP showing the integrated dendritic cell 
clusters from 7 patients with 1826 and 1530 cells PDS and NACT, respectively. K) Heatmap showing 
the top ten upregulated genes per cluster calculated using default Wilcox test in Seurat package and 
arranged by log2FC. L) Barplot showing the fraction of cells in each DC cluster colored by patient. 
M)Barplot showing the percentage of cells in each DC cluster coloured by cluster in PDS and NACT 
groups. N)Differentially enriched pathways in NACT compared to PDS using GSVA and two-sided 
unpaired limma-moderated t test. 
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Supplementary Figure 2. Human CD4 T cell subpopulations in HGSOC omental metastases 

A)Barplot showing the fraction of cells in each cluster of CD4 T cells coloured by patient. B) Barplot 
showing the fraction of cells in each CD4 cluster colored by cluster and grouped by treatment. 
C)Heatmap showing the z-normalised mean GSVA score for enriched pathway in each CD4 cluster D) 
Box plots showed the transition-index and expansion-index scores of CD4 T cells subpopulations. 
Cell clusters are indicated on x-axis and the index on y-axis, the transition-index scores (bottom) and 
expansion score (top). Endpoints depict minimum and maximum values; centre lines denote 
median values; whiskers denote 1.5x the interquartile range; coloured dots denote each patient. E) 
Number of FOXP3 positive cells per mm2 in 80 HGSOC omental samples (PDS=22, NACT=58 
patients, respectively); i) comparing patients who received 3 cycles (n=46) versus 6 cycles (n=12) of 
NACT, ii) comparing BRCA wild-type with BRCA mutation or HRD grouped together (n=69), iii) 
comparing different treatment responses. CRS1=poor responder, CRS2=partial and CRS3=complete 
responders. Error bars at median and 95%CI. Two-sided Mann-Whitney U test. F) FOXP3 level in 
adnexal tumors from 38 patients (PDS=6 and NACT=32 patients). Error bars at median and 95%CI. 
Two-sided Mann-Whitney U test. G) UMAP showing integrated B cell clusters, 993 and 1847 cells 
pre-NACT and post-NACT, respectively. H) and I) Barplots showing the fraction of cells in each 
cluster of B cells coloured by patient in (H) and by treatment in (I). J)Differentially expressed genes 
in B cells in NACT compared to PDS. Wilcoxon rank sum test. K) Circos plot showing BCR repertoire 
and clonal sharing between different B cell clusters coloured by the colour of the cluster and the 
width of the chords reflects the clonal sharing. L) Box plots showed the transition-index and 
expansion-index scores of B cells. Cell clusters are indicated on x-axis and y-axis show the transition-
index scores (bottom) and expansion score (top). Endpoints depict minimum and maximum values; 
centre lines denote median values; whiskers denote 1.5x the interquartile range; coloured dots 
denote each patient. Each comparison was made using a two-sided Wilcoxon test (top panel) or 
Kruskal–Wallis test (bottom panel). M) Clonal expansion index in B cells between PDS and NACT 
studied using STARTRAC package. Error bars at median and 95%CI. Two-sided unpaired student t 
test. N)Percentage of B cells in CD45+ cells in omental samples from 31 HGSOC patients (n=8 pre-
NACT, n=23 post-NACT) using flow cytometry. Gating was done on singlet/live/CD45+/CD19+ cells 
in. Error bars at median and 95%CI. Two-sided Welch t-test. 
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Supplementary Figure 3. Human CD8 T cell subpopulations in HGSOC omental metastasis

A)Barplot showing the fraction of cells in each cluster of CD8 cells coloured by patient. B) Barplot 
showing the fraction of cells in each CD8 cluster colored by cluster and grouped by treatment. C) 
Circos plot showing TCR repertoire and clonal sharing between different CD8 T cell clusters coloured 
by the colour of the cluster and the width of the chords reflect the clonal sharing. D) Box plots 
showed the transition-index and expansion-index scores of CD8 T cells. Cell clusters are indicated on 
x-axis and y-axis show the transition-index scores (bottom) and expansion score (top). Endpoints 
depict minimum and maximum values; centre lines denote median values; whiskers denote 1.5x the 
interquartile range; coloured dots denote each patient. Each comparison was made using Kruskal–
Wallis test. Error bars at median and 95%CI. Two-sided unpaired student t test. E) Clonal expansion 
index in CD8 cells between PDS and NACT studied using STARTRAC package. F)Barplot showing the 
fraction of cells in each cluster of NKTgd coloured by patient. G) Barplot showing the fraction of cells 
in each NKTgd cluster colored by cluster in PDS and NACT. H) Percentage of NK cells in CD45+ cells 
on omental samples from 31 HGSOC patients (n=8 pre-NACT, n=23 post-NACT). assessed using flow 
cytometry. Gating was done on singlet/live/CD45+/CD3-/CD56+ cells. Error bars at median and 
95%CI. Two-sided Welch t-test.  
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Supplementary Figure 4. In vitro validation of anti-stab1 antibody and FOXP3-ASO

A) Representative live images from Incucyte S3 phagocytosis in human macrophages. Dead cancer 
cells (phase) are cocultured with macrophages (phase), cancer cells become red when they are 
phagocytosed in the acidic lysosome. i) Images were taken at 15min, ii) 8h and iii) 36h after co-
culture with all cancer cells have been phagocytosed and appearing red inside the macrophages 
with some starting to fade due to degradation (scale bar at 400 µm). B)The number of apoptotic 
cancer cells phagocytosed by macrophages in each experimental condition treated with isotype 
(red) or anti-stab1 antibody (green). The number is calculated from AUC of each replicate over 
time. Error bars at median and 95%CI. Two-way ANOVA with p <0.05 considered significant. C) AUC 
of the green fluorescence intensity over time. The represents the degraded DQ™-Ovalbumin in 
macrophages from different experimental conditions treated with isotype (red) or anti-stab1 
antibody (green). Error bars at median and 95%CI. Two-way ANOVA with p <0.05 considered 
significant.D) AUC of the green fluorescence intensity of LysoSensor™ green dye over time. The 
higher the fluorescent intensity, the more acidic the lysosomes in macrophages in different 
experimental conditions, treated with isotype antibody (red) or anti-stab antibody (green). Error 
bars at median and 95%CI. Two-way ANOVA with p <0.05 considered significant. E) and F) Flow 
cytometry analysis of macrophages from the beforementioned experimental conditions treated 
with isotype control (red) or anti-stab1 antibody(green) showing the intensity of the degraded 
DQ™-Ovalbumin in (E) and LAMP1 in (F). Error bars at median and 95%CI.Two-way ANOVA with p 
<0.05 considered significant. G) Time-course flow cytometry study of T cells showing the effect of 
FOXP3-ASO in the presence of rhTGFβ over time (n=3 donors). Gating was done on 
live/singlet/CD4+ or CD8+. i)FOXP3 percentage of CD4, ii)MFI of Ki67 on CD4+, iii)TBET percentage 
of CD4, iv) LAG3 on CD4, v) CTLA4 percentage on CD4, vi) MFI of Ki67 on CD8, vii)LAG3 percentage 
of CD8 cells and viii) Perforin+ cells in CD8. Error bars at median and 95%CI. Two-sided multiple 
unpaired T-test with Benjamini correction with FDR <0.05 considered significant. 
rhTGFb=recombinant human TGFb. H)Protein Array showing cytokine production by activated T 
cells cultured with rhTGFb treated with either CTL-ASO or FOXP3-ASO. i)Chemiluminescence of the 
protein array membrane for T cell supernatant proteins from activated T cells cultured with rhTGFb 
and treated with CTL-ASO as in the upper membrane (C0271) or FOXP3-ASO treatment as in the 
lower membrane (C0272). Each 2 adjacent horizontal dots represent technical replicates. ii) ImageJ 
analysis of the protein array for quantification, with a scale bar showing dark blue as low and 
yellow/white as high and iii) Barplot showing the mean of the 2 technical replicates as calculated 
by imageJ. CTL-ASO=control ASO. I) Representative live images from Incucyte S3 T cell killing of 
cancer cells. Red lentivirus transduced G164 cells are cocultured with activated T cells (phase). 
Killing is indicated by dead cells acquiring green cytotox dye. The images were taken at 50h. i)T 
cells treated with CTL-ASO before coculture with cancer cells; live red cancer cells can still be seen. 
ii) T cells were treated with FOXP3-ASO; there is obvious killing with no remaining live cancer cells. 
iii) T cells treated with CTL-ASO + rhTGFb before coculture with cancer cells making the killing even 
less then in control(i). i) T cells were treated with FOXP3-ASO in presence of rhTGFb before 
coculture with cancer cells, with evidence of ongoing killing. rhTGFb was added during T cell 
activation only and not to the coculture to avoid its effect on the cancer cells (scale bar at 400 µm). 



STAB, F4_80 subset
46.9

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Co
mp

-V 
61

0_
20

-A 
:: F

4_
80

Prechemo_M1 

STAB, F4_80 subset
51.8

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Co
mp

-V 
61

0_
20

-A 
:: F

4_
80

Postchemo_M1

STAB, F4_80 subset
52.0

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Postchemo_M2

STAB, F4_80 subset
48.7

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Postchemo_M3

STAB, F4_80 subset
68.3

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

STAB, F4_80 subset
83.3

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Postchemo_M5

STAB, F4_80 subset
96.1

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Postchemo_M6

STAB, F4_80 subset
16.0

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Prechemo_M2

Postchemo_M4

STAB, F4_80 subset
16.5

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Prechemo_M3

STAB_ FMO
6.71

0 10 4 10 5

Comp-R 670_14-A :: STAB

0

-10 3

10 3

10 4

10 5

Postchemo_sample used for FMO gating

D E

cDC2

pDC

cDC1

matureDC

-5

0

5

-5 0 5 10 15
UMAP_1

U
M

A
P

_2 cDC2 (n = 217,44%) 

matureDC (n = 115,24%) 

pDC (n = 89,18%) 

cDC1 (n = 67,14%)

cD
C2

ma
tur
eD
C

pD
C

cD
C1

Ckb
Cd24a
Cst3
Ppt1

Wdfy4
Naaa
Ifi205
Rab7b
Ly6c2
Bst2
Tcf4
Klk1
Iglc3
Ly6d

Cox6a2
Siglech
Epsti1

AW112010
Tmem123

Ccl5
Anxa3
Cacnb3

Ccr7
Fscn1
Il1b
Tgfbi
Ifitm2

Wfdc17
Ifitm1

Ms4a6c
Ifitm3

Identity
cDC2
pDC
matureDC
cDC1

-2
-1
0
1
2

Expression

A

REACTOME_CD209_DC_SIGN_SIGNALING
REACTOME_INTERLEUKIN_6_SIGNALING

GOBP_PHAGOLYSOSOME_ASSEMBLY
GOBP_PHAGOSOME_ACIDIFICATION

REACTOME_INTERLEUKIN_2_FAMILY_SIGNALING
GOBP_T_HELPER_17_CELL_LINEAGE_COMMITMENT

GOBP_T_HELPER_17_TYPE_IMMUNE_RESPONSE
GOBP_T_HELPER_CELL_LINEAGE_COMMITMENT

REACTOME_FCGAMMA_RECEPTOR_FCGR_DEPENDENT_PHAGOCYTOSIS
REACTOME_ROLE_OF_PHOSPHOLIPIDS_IN_PHAGOCYTOSIS

REACTOME_INTERLEUKIN_12_FAMILY_SIGNALING
GOBP_PHAGOSOME_MATURATION

REACTOME_INTERFERON_GAMMA_SIGNALING
REACTOME_LYSOSOME_VESICLE_BIOGENESIS

GOBP_PHAGOSOME_LYSOSOME_FUSION
REACTOME_CD28_CO_STIMULATION

GOBP_PHAGOCYTOSIS
HALLMARK_COMPLEMENT

GOBP_COMPLEMENT_ACTIVATION
HALLMARK_MYC_TARGETS_V1

REACTOME_MHC_CLASS_II_ANTIGEN_PRESENTATION
GOBP_MACROPHAGE_CHEMOTAXIS

REACTOME_INTERLEUKIN_1_FAMILY_SIGNALING
GOBP_COMPLEMENT_DEPENDENT_CYTOTOXICITY

REACTOME_COMPLEMENT_CASCADE
REACTOME_TGF_BETA_RECEPTOR_SIGNALING_ACTIVATES_SMADS

HALLMARK_GLYCOLYSIS
REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION

REACTOME_TGF_BETA_RECEPTOR_SIGNALING_IN_EMT 
REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS

HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION

-0.2 -0.1 0.0 0.1
LogFC

Pa
th

wa
y logFC < 0

FALSE

TRUE

DC pathway post vs control

Mouse subpopulations

H
um

an
 s
ub
po
pu
la
tio
ns

cDC1:CLEC9A

Prolif DC

pDC

cDC2:CLEC10A

mDC:BIRC3

CD207 DC

pD
C

m
at

ur
eD

C

cD
C

2

cD
C

1

Predicted
Similarity

0

0.5

1

F

Supplementary Figure 5

G

B REACTOME_CROSS_PRESENTATION_OF_SOLUBLE_EXOGENOUS_ANTIGENS_ENDOSOMES

REACTOME_ROLE_OF_PHOSPHOLIPIDS_IN_PHAGOCYTOSIS

REACTOME_CROSS_PRESENTATION_OF_PARTICULATE_EXOGENOUS_ANTIGENS_PHAGOSOMES

REACTOME_INTERFERON_GAMMA_SIGNALING

REACTOME_INTERFERON_ALPHA_BETA_SIGNALING

REACTOME_CD209_DC_SIGN_SIGNALING

GOBP_PHAGOCYTOSIS

GOBP_ANTIGEN_PROCESSING__OF_PEPTIDE_OR_POLYSACCHARIDE_ANTIGEN_VIA_MHC_CLASS_II

GOBP_POSITIVE_REGULATION_OF_DENDRITIC_CELL_ANTIGEN_PROCESSING_AND_PRESENTATION

REACTOME_FCGAMMA_RECEPTOR_FCGR_DEPENDENT_PHAGOCYTOSIS

GOBP_DENDRITIC_CELL_ANTIGEN_PROCESSING_AND_PRESENTATION

GOBP_PHAGOCYTOSIS_RECOGNITION

GOBP_PHAGOLYSOSOME_ASSEMBLY

REACTOME_INTERFERON_SIGNALING

REACTOME_LYSOSOME_VESICLE_BIOGENESIS

ANTIGEN_PROCESSING_AND_PRESENTATION_OF_VIA_MHC_CLASS_II 

REACTOME_COSTIMULATION_BY_THE_CD28_FAMILY

REACTOME_CD28_DEPENDENT_PI3K_AKT_SIGNALING

GOBP_REGULATION_OF_DENDRITIC_CELL_ANTIGEN_PROCESSING_AND_PRESENTATION

GOBP_ENDOCYTOSIS

GOBP_PHAGOSOME_MATURATION

GOBP_RECEPTOR_MEDIATED_ENDOCYTOSIS

REACTOME_SCAVENGING_BY_CLASS_A_RECEPTORS

REACTOME_BINDING_AND_UPTAKE_OF_LIGANDS_BY_SCAVENGER_RECEPTORS

GOBP_GOLGI_TO_ENDOSOME_TRANSPORT

GOBP_ENDOPLASMIC_RETICULUM_TO_GOLGI_VESICLE_MEDIATED_TRANSPORT

REACTOME_CLATHRIN_MEDIATED_ENDOCYTOSIS

GOBP_PHAGOSOME_LYSOSOME_FUSION

GOBP_PHAGOSOME_ACIDIFICATION

REACTOME_ROS_AND_RNS_PRODUCTION_IN_PHAGOCYTES

-0.2 0.0 0.2
LogFC

P
at

hw
ay

logFC < 0

FALSE

TRUE

Post-NACT vs Pre-NACT

C

HGS2

Mod
el3

02
00

-0.4

-0.2

0.0

0.2

0.4

Mouse model

G
SV

A 
sc

or
e 

fo
r H

al
lm

ar
k 

EM
T 

si
gn

at
ur

e
HGS2 model

Model30200

HGS2

Mod
el3

02
00

-0.4

-0.2

0.0

0.2

0.4

Mouse model

G
SV

A 
sc

or
e 

fo
r H

al
lm

ar
k 

EM
T 

si
gn

at
ur

e
HGS2 model

Model30200



Supplementary Figure 5. Myeloid subpopulations in HGS2 omental tumors

A)Barplot of GSVA score for Hallmark EMT pathway in different mouse models. B) Differentially 
enriched pathways in murine macrophages cells in CT-treated compared to control using GSVA and 
two-sided unpaired limma-moderated t test. C)Density plot from omental samples of HGS2 mouse 
model. First row shows the gating strategy. Gating is done to exclude debris, then on 
singlet/live/CD45+/CD11b+/Ly6C_G neg/F4_80+ /STAB1+ positive cells. The second row represent 
samples from control mice and the fluorescent minus one (FMO). The third row represent samples 
from treated mice. D)UMAP showing the integrated dendritic cell clusters from 3 control and 3 CT-
treated mice, 224 and 264 cells, respectively. E)Heatmap showing the top seven differentially 
expressed genes in each dendritic cell cluster. F)Similarity analysis between HGS2 mouse model DC 
cell clusters and human DC clusters. G) Differentially enriched pathways in dendritic cells in CT-
treated compared to control using GSVA and two-sided unpaired limma-moderated t test.



C

E

BA
Supplementary Figure 6

Cd8_cytotoxic_1(NKT)

Cd8_predysfunctional

Cd8_effector_memory_1

Cd8_naive_central_memory_2

Cd8_naive_central_memory_1

Tcells_ISG

Cd8_naive_central_memory_3

CD8_dysfunctional

Cd8_cytotoxic_2

-5

0

5

-5 0 5
UMAP_1

U
M

A
P

_2

Cd8_cytotoxic_1(NKT) (n = 1259,10.6%) 

Cd8_effector_memory_1 (n = 4858,40.9%) 

Cd8_naive_central_memory_1 (n =1528,12.9%) 

Cd8_cytotoxic_2 (n = 977, 8.2%) 

Cd8_naive_central_memory_2 (n = 896, 7.5%) 

Tcells_ISG (n = 792, 6.7%)

Cd8_naive_central_memory_3 (n = 743, 6.3%) 

Cd8_predysfunctional (n = 527, 4.4%)

Cd8_dysfunctional (n = 291, 2.5%)

Cd8_cytotoxic_1(NKT)

Cd8_predysfunctional

Cd8_effector_memory_1

Cd8_naive_central_memory_2

Cd8_naive_central_memory_1

Tcells_ISG

Cd8_naive_central_memory_3

CD8_dysfunctional

Cd8_cytotoxic_2

-5

0

5

-5 0 5
UMAP_1

U
M

A
P

_
2

Cd8_cytotoxic_1(NKT) (n = 1259,10.6%) 

Cd8_effector_memory_1 (n = 4858,40.9%) 

Cd8_naive_central_memory_1 (n =1528,12.9%) 

Cd8_cytotoxic_2 (n = 977, 8.2%) 

Cd8_naive_central_memory_2 (n = 896, 7.5%) 

Tcells_ISG (n = 792, 6.7%)

Cd8_naive_central_memory_3 (n = 743, 6.3%) 

Cd8_predysfunctional (n = 527, 4.4%)

Cd8_dysfunctional (n = 291, 2.5%)

Cd8_effector_memory_1

0
50
0

10
00

15
00

20
00

25
00

300
0

3500

4000

Cd
4_
na
ive
_m
em
ory
_1

0500
1000

1500

2000

2500

3000

3500

4000

Cd4_effecto
r_memory_1

0
500

10
00

Cd8_naive_central_memory_10

Cd8_cytotoxic_1

0

50
0

Cd4_effector_memory_2

0

50
0

100
0

C
d4_Tregs_10

500

C
d8_cytotoxic_2

0 500

C
d8
_n
ai
ve
_m

em
or
y_
2

0
500

Cd
4_
HS
P0

500

Tc
ell
s_
ISG

0
500

Cd8
_na

ive_
cen

tral
_m
em
ory
_3

0

Cd4_
Treg

s_2

0

Cd8_pre
dysfunct

ional

0

CD8_dysfunctional

0

Mouse subpopulations

H
um

an
 s

ub
po

pu
la

tio
ns

 

CD8_cytotoxic1

CD8_cytotoxic4

CD8_cytotoxxic2

CD8_cytotoxic3

CD8_CCL3/4

CD8_dysfunctional

CD8_naive_central memory1 

CD8_NKT

CD8_CCL3/4_dysfunctional 

CD8_prolif

CD8_naive_central memory3 

CD8_naive_central memory2 

CD8_CXCR6

CD8_ISG

C
d8

_e
ffe

ct
or

_m
em

or
y_

1

C
d8

_c
yt

ot
ox

ic
_2

C
d8

_n
ai

ve
_c

en
tra

l_
m

em
or

y_
3

C
d8

_n
ai

ve
_c

en
tra

l_
m

em
or

y_
2

C
D

8_
dy

sf
un

ct
io

na
l

C
d8

_c
yt

ot
ox

ic
_1

(N
K

T)

C
d8

_p
re

dy
sf

un
ct

io
na

l

C
d8

_n
ai

ve
_c

en
tra

l_
m

em
or

y_
1

Tc
el

ls
_I

S
G

Predicted
Similarity

0

0.5

1

Mouse subpopulations

Hu
m

an
 s
ub
po
pu
la
tio
ns

NK_SPON2

NK_KRT86.1

NK_ISG

NK_KRT86.2

Tgd_2

Tgd_1

Tgd_4

Tgd_3

Prolif_cells

Tg
d_

2

Tg
d_

3

Tg
d_

1

NK
_c

el
ls

Predicted
Similarity

0

0.5

1

HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION
HALLMARK_GLYCOLYSIS

REACTOME_EXTRACELLULAR_MATRIX_ORGANIZATION
GOBP_MACROPHAGE_CHEMOTAXIS

GOBP_T_HELPER_2_CELL_DIFFERENTIATION
HALLMARK_MTORC1_SIGNALING

REACTOME_MHC_CLASS_II_ANTIGEN_PRESENTATION
REACTOME_INTERLEUKIN_1_FAMILY_SIGNALING

GOBP_B_CELL_CHEMOTAXIS
GOBP_MACROPHAGE_APOPTOTIC_PROCESS

GOBP_T_HELPER_1_CELL_CYTOKINE_PRODUCTION
GOBP_INFLAMMATORY_CELL_APOPTOTIC_PROCESS
GOBP_T_HELPER_2_CELL_CYTOKINE_PRODUCTION

GOBP_MACROPHAGE_ACTIVATION
REACTOME_INTERLEUKIN_4_AND_INTERLEUKIN_13_SIGNALING

HALLMARK_INTERFERON_ALPHA_RESPONSE
HALLMARK_MYC_TARGETS_V1

REACTOME_PROGRAMMED_CELL_DEATH
GOBP_T_HELPER_1_CELL_DIFFERENTIATION

HALLMARK_IL2_STAT5_SIGNALING
HALLMARK_INTERFERON_GAMMA_RESPONSE

HALLMARK_TNFA_SIGNALING_VIA_NFKB
REACTOME_FCERI_MEDIATED_NF_KB_ACTIVATION

REACTOME_INTERLEUKIN_12_FAMILY_SIGNALING
GOBP_DENDRITIC_CELL_CHEMOTAXIS

HALLMARK_PI3K_AKT_MTOR_SIGNALING
REACTOME_TGF_BETA_RECEPTOR_SIGNALING_ACTIVATES_SMADS

REACTOME_INTERFERON_GAMMA_SIGNALING
REACTOME_INTERFERON_ALPHA_BETA_SIGNALING

GOBP_T_CELL_ACTIVATION
HALLMARK_IL6_JAK_STAT3_SIGNALING

GOBP_T_HELPER_17_CELL_LINEAGE_COMMITMENT
GOBP_T_HELPER_CELL_LINEAGE_COMMITMENT

REACTOME_CD28_DEPENDENT_PI3K_AKT_SIGNALING
REACTOME_INTERLEUKIN_17_SIGNALING

GOBP_T_HELPER_17_TYPE_IMMUNE_RESPONSE
REACTOME_INTERLEUKIN_2_FAMILY_SIGNALING

REACTOME_CD28_CO_STIMULATION
REACTOME_INTERLEUKIN_6_SIGNALING

GOBP_CD4_POSITIVE_CD25_POSITIVE_ALPHA_BETA_REGULATORY_T_CELL_DIFFERENTIATION
GOBP_T_CELL_MEDIATED_CYTOTOXICITY

REACTOME_COSTIMULATION_BY_THE_CD28_FAMILY
REACTOME_TCR_SIGNALING

REACTOME_PD_1_SIGNALING

-0.2 -0.1 0.0 0.1 0.2
logFC

Pa
th

wa
y logFC < 0

FALSE

TRUE

Pathways Cd4 CT vs C

B.Mature_1

0
30
0

60
0

90
0

12
00

15
00

18
00

210
0

2400

2700

B.
M
at
ur
e_
2

0400
800

1200

1600

2000

2400

B.Immat
ure_1

0

300

600
900

12
00

B.mature_3

0
40
0

B.ISG_1

0

40
0

80
0

B.G
C0

300
600

B
.m
at
ur
e_
4

0 400

B.
IS
G
_2

0

300

600

B.M
atu
re_
50

300

B.Im
ma
ture

_20

400

B.Imm
ature_

3

0

400

Plasma_cells

0

tran

expa

B.
GC

B.
IS
G_
1

B.
IS
G_
2

B.
Im
m
at
ur
e_
1

B.
Im
m
at
ur
e_
2

B.
Im
m
at
ur
e_
3

B.
M
at
ur
e_
1

B.
M
at
ur
e_
2

B.
M
at
ur
e_
5

B.
m
at
ur
e_
3

B.
m
at
ur
e_
4

Pl
as
m
a_
ce
lls

0.00

0.02

0.04

0.06

0.00

0.25

0.50

0.75

1.00

majorCluster

index expa tran

Contro
l

CT-t
rea

ted
0

5

10

15

20

25

Treatment group

Pe
rc

en
ta

ge
 o

f C
D1

9 
in

 C
D4

5+
 p

op
ul

at
io

n

Control

CT-treated

0.0017

Contro
l

CT-t
rea

ted
0

20

40

60

80

Treatment group

Pe
rc

en
ta

ge
 o

f C
D3

 in
 C

D4
5+

 p
op

ul
at

io
n

0.0058

Col3a1

Vim

Mmp9S100a4

S100a6

Hspb1

Gapdh
Mt1

Cryab

Dcn
Cd63

Sparc

Lgals1
H2-Ab1

Anxa1

Il33

Ifitm2
Fn1 Ndufa4l2

Col1a1Anxa2
LoxLgals3
MgpCol1a2
Igfbp6

Fth1
Mif

C3
Timp3

Ero1l H2-Eb1

Cd74
Cstb

Ahnak Tpi1 Cd79aTimp2
Trf Fstl1

Cald1 Igfbp4

Coro1aAcp5
Rps29

Rps8 Lcp1
Ctsl

Bsg
Ddx5 AY036118

Pgam1

Fcer2a
Ifitm3

H2-Aa

Cd37 Bank1

Tm4sf1

LtbRpl37a

Tyrobp Ms4a1

Atp6v0c

Cd79b

Rps27
Ly6d

Cd55
Ly6e Ptpn6

Rbm3
Cox8a

Swap70
S100a11

Ier5 Lars2Lsp1
Bgn

Npc2Fam162a H2-D1
Klf2

Serpinh1

Shisa5

Ikzf3Ldha

Cox4i1
Atp5g3 Tmsb4x Zfp36P4hb
H2afz

Txn1

Rpl24 Jun

Ftl1

Actb
Rplp2

Ddit4 Rps26Rpl29
Rpl8

Hspa1b

Fos

Spp1

0

100

200

300

-2 -1 0 1 2

Average log2FC

Lo
g1

0 
ad

ju
st

ed
 P

 v
al

ue

0

1.0

Log2 fold change cutoff=0.25; p-value cutoff >10e-5

P value

F

G

H I

D



Supplementary Figure 6. Lymphoid subpopulations in HGS2 omental tumors

A) UMAP showing the integrated CD8 T cell clusters from 3 control and 3 CT-treated mice of HGS2 
murine model. B and C) Similarity analysis between mouse and human CD8 and NKTgd 
subpopulations, respectively. D) Differentially enriched pathways in CD8 T cells in CT-treated versus 
control mice using GSVA and two-sided unpaired limma-moderated t test. E)Circos plot showing TCR 
repertoire and clonal sharing between T cell clusters. F) Differentially expressed genes in B cells in 
CT-treated compared to control mice. Wilcoxon rank sum test. G)Circos plot showing BCR repertoire 
and clonal sharing between different B cell clusters coloured by the colour of the cluster and the 
width of the chords reflects the clonal sharing H)Box plots showed the transition-index scores and 
expansion-index scores of CD8 T cells. Cell clusters are indicated on y-axis and x-axis show the 
transition-index scores (bottom) and expansion score (top). Endpoints depict minimum and 
maximum values; centre lines denote median values; whiskers denote 1.5x the interquartile range; 
coloured dots denote each mouse. I) Percentage of CD3 and CD19 cells of CD45+ cells in HGS2 
omental tumors in control and CT-treated mice (n=5 each) using flow cytometry. Gating was done 
on singlet/live/CD45/CD11bneg/CD3+ or CD19+ cells. Error bars at median and 95%CI. Two-sided 
unpaired student t test.
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Supplementary Figure 7. The effect of anti-stab1 antibody and Foxp3-ASO treatment on HGS2 
mouse model survival and relapse.

A and B)Kaplan-Meier survival curve of HGS2 mouse model (Mantel-cox) comparing Foxp3-ASO 
and anti-stab1 antibody as monotherapies or in combination with CT. 8 treatment arms were 
included. 5-10 mice were included in each group. Treatment was started at 6-7 weeks and 
continued for 6 weeks. The 1st and 2nd red dotted lines represent end and start of treatment and 
the 3rd line represents the second cell line injection(rechallenge). These are the individual 
experiments that were pooled for Figure 6A and 6B. C) and D)Tumor weights taken at endpoint in 
all treatment arms. Error bars at median and 95%CI. Two-sided unpaired student t-test was used to 
compare the weights in the groups of interest. CT=carboplatin and paclitaxel. E)IHC showing CD103 
positive cells representative of memory cells in omenta from rechallenged long-term survivor 
mice. i-iii are representative images from the omenta in the long-term survivors who responded to 
initial treatment then rejected the tumour on re-injection, i) is from a mouse who originally had 
CT+anti-stabilin1 treatment arm, ii) is from a mouse who originally had CT + FOXP3-ASO arm and 
iii) is from a mouse that originally had CT+ FOXP3-ASO and anti-stabilin1 treatment. iv) is from age-
matched control mouse who developed tumour (scale bar at 500µm).
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Supplementary Figure 8. The effect of different treatment combinations on HGS2 omental 
tumors.

Differentially enriched pathways in treated tumors anti-stab1 antibody (A) and Foxp3-ASO (B) 
treated tumors compared to control treated mice (n=3 in each arm). C-F) Heatmap showing the 
enrichment scores for different macrophage subpopulations, dendritic cells, B and T cells 
subpopulations obtained from our scRNAseq. Enrichment scores obtained using GSVA and z 
normalized mean scores were plotted on the heatmap. G) Representative IHC images for FOXP3 and 
TBET staining in HGS2 mouse spleen in 8 treatment arms (scale bar at 200 µm and 100 µm). H) 
Number of FOXP3 positive cells per mm2 in the spleen in different treatment arms. Error bar at 
median and 95%CI. Two-sided unpaired student t-test.
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