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Steroids Weeks to onset

P1 Arthritis 49 Female NSCLC 4 Musculoskeletal 3 Systemic 4-6

P2 Arthritis 62 Female NSCLC 4 Musculoskeletal 2 Systemic 4-6

P3 Arthritis 53 Female NSCLC 3 Musculoskeletal 2 Intra-articular 4-6

P4 Thyroditis 73 Male NSCLC 4 Endocrine 3 None N/A

P5 Thyroiditis 70 Male NSCLC 4 Endocrine 3 None N/A

P6 Thyroiditis 76 Male NSCLC 4 Endocrine-Renal 2 Systemic N/A

P7 Arthritis 65 Female NSCLC 4 Musculoskeletal 2 Systemic 4-6

P8 Pneumonitis 75 Male NSCLC 4 Pulmonary 2 Systemic 4-6

P9 no irAE 75 Female NSCLC 4 none 0 No irAE
P10 Pneumonitis 51 Female NSCLC 4 Pulmonary 3 Systemic 4-6
P11 Pneumonitis 55 Male NSCLC 4 Pulmonary 2 Systemic 4-6
P12 Pneumonitis 72 Male NSCLC 4 Pulmonary 2 Systemic 4-6
P13 Pneumonitis 58 Male Prostate N/A Pulmonary 3 Systemic 4-6
P14 Pneumonitis 74 Male Prostate N/A Pulmonary 3 Systemic 4-6
P15 Pneumonitis 52 Female NSCLC 4 Pulmonary-Endocrine-Renal 3 Systemic 4-6
P16 Neuritis 65 Female NSCLC 4 Neuro-Gastrointestinal 3 Systemic

P17 no irAE 67 Male NSCLC 4 none 0 None No irAE
P18 no irAE 40 Female HNSCC 4 none 0 None No irAE
P19 no irAE 74 Male HNSCC 4 none 0 None No irAE
P20 no irAE 77 Male NSCLC 4 none 0 None No irAE
P21 no irAE 81 Male NSCLC 4 none 0 None No irAE
P22 no irAE 68 Female NSCLC 4 none 0 None No irAE
P23 no irAE 69 Male Prostate N/A none 0 None No irAE
P24 no irAE 66 Male Prostate N/A none 0 None No irAE

roup
Age (average) 70 years
Gender (n)  Male 62
Female 73
Tumor type  Lung 46
GU 37
Melanoma 25
Other. 27
Agent (ICIs)  Pembrolizumab 28
Nivolumab 41
Atezolizumab 21
Durvalumab 2
Combination 43
irAEs type Joints 58
Skin 16
Neurologic 16
Endocrine 20
Pulmonary 14
Other 26
irAEs grade 2.7
Time to onset 57 days
Total number of patients 135

Table S1. Clinical characterization of the patients enrolled to the study, related to figure 1.



CD8+ T cells annot:
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[Memory RA- TBET IFNG CCR6 NFKBIZ  IL17F
CD62L low EOMES L2 IL21R IRF4 1L21
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Table S2. T cell subset markers, related to figure 2.
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Supplemental figure 1. T cells annotation and characterization, related to figure 2. (A) T cells were annotated into Naive, central
memory (CM), effector memory (EM), terminally differentiated (TEMRA) maturation subsets based on expression levels of CD27
and CD45RA. (B) Qualitative representation of T cell abundances at baseline and on treatment within each cluster per patient using
Beeswarm map. (C) Quality control bar plots showing the number of genes, UMI, mito genes per cell. (D) UMAP and KNetL
projection of cells contributed by each patient. (E) Heatmap representation of cluster defining marker genes and other cluster
associated genes. (F) Dot plot representing the total T cell distribution in males compared to females. Statistical significance: T test,
unpaired Mann-Whitney, P-value, Exact-two-tailed, the center lines denote the mean of SEM. T (on treatment) TN (baseline).
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Supplemental figure 2. Gene markers of T cell subsets, related to figure 2. (A) KNetL plots projecting the RNA expression of marker
genes indicated in red. Each red dot represents a cell. (B) Heatmap representation of RNA expression of anergy and T, marker
genes sets. (C) Bar graphs indicting the marker gene sets score for each subset cluster, further resolved in the basis of nearest between
the marker gene sets.
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Supplemental figure 3. Characterization of CD4 T cells, related to figure 3. Percentages distribution of subset of CD4 T cells
between no irAE and the different irAE groups of patients at baseline and on treatment (A). Percentages of CD4 specific clusters
among patients with and without irAEs and baseline and on treatment with ICIs (B). Percentages of cells of cluster 25 based on the
specific type of ICIs used (C). Double positive and gamma delta T cells (D).
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Supplemental figure 4. Characterization of the T cells in cluster 14, related to figure 4. (A) UMAP and KNetL projections of cells
from sub-clustering of meta-cluster 14. (B) KNetL projection of marker gene RORC, GATA3, PLCB3, and CD69.



-
Row min Row max
" B Thyroiditis Pneumonitis
25 . 8 .
2 EE g 2
g £% 2 8 3
5 3 £ £ E 3
£ c T = > =
Fa< CD93 é v =
e CD244 1779 1162 < o
TCF19 56-06 PC1 GSE10325 CD4 TCELL VS MYELOID UP
PTPRK — 4¢-05 PC1 GSE10325 LUPUS CD4 TCELL VS LUPUS BCELL UP
1838 2¢-05 PC1 GSE22886 TCELL VS BCELL NAIVE UP
' 835 1255 2¢-08 PC1 GSE22886 NAIVE TCELL VS NEUTROPHIL UP
'\_/ 7e-06 PC1 GSE22886 NAIVE TCELL VS DC UP
[ 16-06 PC1 GSE2405 0H VS 9H A PHAGOCYTOPHILUM STIM NEUTROPHIL [
\ 26-07 PC2 GSE11057 NAIVE V'S EFF MEMORY CD4 TCELL DN
FAM155B A 628 - 56-06 PC2 GSE17974 0.5H VS 72H L4 AND ANTI IL12 ACT CD4 TCELL UP
FOSL2
NFKB1 \ 56-06 PC2 GSE26495 NAIVE VS PD1HIGH CD8 TCELL DN
gﬁ_f\ﬁ - 5 26-08 PC2 GSE26495 NAIVE VS PD1LOW CD8 TCELL DN
1COS Sample_Name Arthritis 36-03 PC3 GSE22886 NAIVE CD4 TCELL VS MONOCYTE DN
SIRT1 ® Arthris
AIFM3 A Pneumonitis 66-03 PC3 GSE29618 BCELL VS MDC DAY7 FLU VACCINE DN
CD109 ® Thyroiditis
i Principal component analysis (PCA) 3¢-03 PC3 GSE3565 CTRL VS LPS INJECTED DUSP1 KO SPLENOCYTES U
1004 ° 2¢-03 PC3 GSE21678 WT VS FOXO1 FOXO3 KO TREG UP
e
ccLa 50
PRF N
= KLRK1 2
SLAMF8 g
SIGLEC7 ~ S100A8 g ,m
L4 IL2RB N
IL17RE &
IL23R g
AIRE -50-
CD70
CD24
-100- =
600 -400 -200 0 200

PC1:96% variance

Supplemental figure 5. Organ specific toxicities and association with gene expression, related to figure 4. Heat map, Venn diagram,
and PCA plot of the different genes that characterize patient with arthritis, thyroiditis and pneumonitis irAEs (A). Comparison of
organ specific irAEs genes and published GSE studies (B).
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Supplemental figure 6. Characterization of CD8 T cells, related to figure 5. Percentages of CDS cell clusters among patients with
different types of irAEs (A). Percentages of specific clusters of cells of patients with and without irAEs. Percentages of subset of
patients treated with different types of ICIs (C).



Baseline On treatment

ENE Pneumonitis Tumor irAE grade Size Location
No. Pattern type Dominant of nodule

nodule
(mm)

P8 CHP NSCLC 2 26 LuL
P10 CHP NSCLC 3 77 RLL
P11 CHP NSCLC 2 37 RLL
P12 opP NSCLC 2 18 LLL
P13 op Prostate 3 0 NA
P14 op Prostate 3 0 NA
P15 op NSCLC 3 67 LLL

Supplemental figure 7. CT scans of pneumonitis patients at baseline and on treatment, related to figure 6. CT scan images (A).
Clinical characterization of irAE patients that developed pneumonitis (B).



