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Supplementary Fig. 1 Dose escalation enhances the induction of IL-10" CD4" T cells in
addition to minimising the risk of adverse effects during immunotherapy. Tg4 mice
were treated s.c. with 3x8ug doses of MBP Ac1-9[4Y], with or without prior dose escalation,
as illustrated (a). Splenocytes were cultured for five days with 10ug mI* MBP Ac1-9[4K] and
20U mlI™* IL-2. (b) Scatter plots show the percentage of viable CD4" cells which are IL-10",
horizontal lines show means for each column (n=3). One of two experiments. * P < 0.05, ** P
< 0.01 one-way ANOVA with Bonferroni post-test, comparing peptide-treated groups with
PBS-treated control group. (c) Onset and severity of EAE in mice treated as illustrated in (a),
immunised with MBP Ac1-9[4K]/CFA and pertussis toxin. Results of two independent
experiments are pooled, showing mean disease score + SEM (PBS group and 8ug, with

escalation, both n=12. 8ug, no escalation n=10).



Repressed

Repressed
following induction

Induced

Induced then repressed

Maintained

from baseline

Cluster Mammalian phenotype Reactome Disease Ontology
2 MP:0002420 | abnormal adaptive immunity
0] == /  MP:0002442 | abnormal leukocyte physiology
1 21 % MP:0001819 | abnormal immune cell physiology
4] VST, MP:0002421 | abnormal cell-mediated immunity Immune System
61 MP:0002444 | abnormal T cell physiology Cytokine Signaling in Inmune system
MP:0008246 | abnormal leukocyte morphology

MP:0000716
] MP:0005076

abnormal immune system cell morphology
abnormal cell differentiation

MP:0002421
S MP:0002420
MP:0001819
MP:0002442
MP:0000716
MP:0002723
MP:0003009

abnormal cell-mediated immunity

abnormal adaptive immunity

abnormal immune cell physiology

abnormal leukocyte physiology

abnormal immune system cell morphology
abnormal immune serum protein physiology
abnormal cytokine secretion

Immune System

Signaling by GPCR

Innate Inmune System
GPCR downstream signaling
GPCR ligand binding

rheumatoid arthritis
musculoskeletal system disease
respiratory system disease

bone inflammation disease
obstructive lung disease
multiple sclerosis

asthma

arteriosclerosis

MP:0002421
MP:0002420
MP:0000716
MP:0001845
MP:0002619
MP:0003945
MP:0001846
MP:0000218
MP:0000717
MP:0002420
MP:0003009

abnormal cell-mediated immunity
abnormal adaptive immunity
abnormal immune system cell morphology
abnormal inflammatory response
abnormal lymphocyte morphology
abnormal lymphocyte physiology
increased inflammatory response
increased leukocyte cell number
abnormal lymphocyte cell number
abnormal adaptive immunity
abnormal cytokine secretion

Signal Transduction

Signaling by GPCR

GPCR downstream signaling
Signalling by NGF

Signaling by Rho GTPases
Platelet activation signaling
Immunoregulatory interactions

MP:0004046
MP:0003077
MP:0004023
MP:0002812
MP:0003111
MP:0004046
MP:0009760
MP:0004024

abnormal mitosis

abnormal cell cycle

abnormal chromosome number
spherocytosis

abnormal cell nucleus morphology
abnormal mitosis

abnormal mitotic spindle morphology
aneuploidy

Cell Cycle

Cell Cycle, Mitotic

Mitotic M-M/G1 phases
DNA Replication
Metabolism

Mitotic G1-G1/S phases
DNA Replication
Metabolism of lipids and lipoproteins
Chromosome Maintenance
S Phase

Synthesis of DNA

DNA Replication

disease of cellular proliferation
cancer

organ system cancer

cell type cancer

germ cell cancer
embryoma

embryonal cancer
respiratory system cancer
immune system cancer
hematologic cancer

lung cancer

leukemia

MP:0002421
MP:0002442
MP:0001790
MP:0005387
MP:0005025
MP:0002406
MP:0002723

MP:0001793

MP:0003009

< - MP:0003945

x MP:0002451

" 2 : MP:0002462
17753 4 6 10 MP:0002459

- MP:0001845

Treatment number

abnormal adaptive immunity
abnormal immune cell physiology
abnormal cell-mediated immunity
abnormal leukocyte physiology
abnormal immune system physiology
immune system phenotype

abnormal response to infection
increased susceptibility to infection
abnormal immune serum protein physiology
altered susceptibility to infection
abnormal cytokine secretion
abnormal lymphocyte physiology
abnormal macrophage physiology
abnormal granulocyte physiology
abnormal B cell physiology

abnormal inflammatory response

Immune System

Innate Inmune System

Adaptive Immune System

Signaling by GPCR

GPCR downstream signaling

GPCR ligand binding

Cytokine Signaling in Inmune system
Signaling by Interleukins

gastrointestinal system disease
hypersensitivity reaction disease
hematologic cancer

immune system cancer
immune system disease
inflammatory bowel disease
intestinal disease
hypersensitivity reaction type IV

. . disease
sarcoidosis
organ system cancer
hypersensitivity reaction type Il

disease

respiratory system disease
disease by infectious agent
bacterial infectious disease
Crohn's disease

Supplementary Fig. 2 Ontology terms enriched in clusters of co-regulated CD4" T cell

genes during dose escalation immunotherapy. Tg4 Rag-1

-

mice were EDI-treated s.c.

with MBP Ac1-9[4Y]. CD4" T cell transcriptome analysis was undertaken at the indicated
treatment stages and transcripts were grouped by two-phase SOM clustering (see Fig. 6).
Expression pattern and amplitude of expression of transcripts assigned to the twelve color-
coded gene clusters described in Fig. 6b are here represented by line profiles. Significantly
enriched, immunologically relevant annotations from Mammalian Phenotype, Reactome and
Disease Ontology databases are shown (FDR <107 for MP, <5x107 for Reactome and DO).
Where no terms are shown, no immunologically relevant terms were enriched.
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Supplementary Fig. 3 CD4" T cell signature induced by dose escalation
immunotherapy. Tg4 mice were treated s.c. with an escalating dose of MBP Ac1-9[4Y]
(0.08ug > 0.8ug > 8ug = 3x80ug). Cells were harvested two hours after peptide challenge
in vivo. FACS staining of I1L-10, c-Maf, NFIL-3, FoxP3, LAG-3, TIGIT, PD-1 and TIM-3 in
CD4" T cells at the indicated stages of treatment. Scatter plots show the percentage of
viable CD4" cells from individual mice which express the signature proteins, horizontal lines
show means for each treatment group. Pooled results from two-three independent
experiments.
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Supplementary Fig. 4 CD4" T cell signature induced by dose escalation
immunotherapy is maintained in resting cells. Tg4 mice were treated s.c. with an
escalating dose of MBP Ac1-9[4Y] (0.08ug - 0.8ug = 8ug - 3x80ug). FACS staining of IL-
10, c-Maf, NFIL-3, FoxP3, LAG-3, TIGIT, PD-1 and TIM-3 in CD4" T cells at the indicated
stages of treatment. Resting cells were harvested two hours after PBS-challenge in vivo, 4
days after the indicated peptide treatment. Data are representative of two-three independent
experiments.
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Supplementary Fig. 5 IL-21 mRNA but not protein is produced by CD4" T cells during
dose escalation immunotherapy. Tg4 mice were treated s.c. with an escalating dose of
MBP Ac1-9[4Y] (0.08ug - 0.8ug - 8ug = 3x80ug). (&) Quantitative RT-PCR analysis of
1121 mRNA in CD4" T cells at the indicated stages of treatment. Graphs show mean
expression values + SEM for three replicate experiments, pooled (n=3 total). (b) IL-21
expression by CD4" T cells, detected by FACS at the indicated stages of treatment. (c)
FACS-based comparison of IL-21 protein expression by CD4" T cells from EDI-treated mice
(as above) versus Th17-polarised CD4" T cells as a positive control. Representative of three
similar experiments (d) CD4" T cells from EDI- or PBS-treated mice were re-stimulated in the
presence of irradiated APCs and a titration of MBP Ac1-9[4K]. Supernatant was collected
after 72 hours to detect IL-21 and IL-10 levels by MFBI. Representative of three similar
experiments, error bars show + SEM of at least two independent biological replicates, each
assayed in duplicate. (e) IL-21 in the supernatant of Th17-polarised CD4" T cells, detected
by MFBI (positive control). Representative of two experiments, assayed in duplicate.



