Cell Reports, Volume 33

Supplemental Information

An IL-27-Driven Transcriptional Network
Identifies Regulators of IL-10 Expression

across T Helper Cell Subsets

Huiyuan Zhang, Asaf Madi, Nir Yosef, Norio Chihara, Amit Awasthi, Caroline Pot, Conner
Lambden, Amitabh Srivastava, Patrick R. Burkett, Jackson Nyman, FElena
Christian, Yasaman Etminan, Annika Lee, Helene Stroh, Junrong Xia, Katarzyna
Karwacz, Pratiksha 1. Thakore, Nandini Acharya, Alexandra Schnell, Chao Wang, Lionel
Apetoh, Orit Rozenblatt-Rosen, Ana C. Anderson, Aviv Regev, and Vijay K. Kuchroo



A Atf3 Fosl2 HIx Irf8 Irf9

* ** ** *kk*k *k*k
40- [ 25004 1 200+ 1 2000 - 1 4. LI
.. L]
2000 $Te
304 . _ ¢ 1504 ¥ 1500+ 50 . 3
= = = 5 = =
£ 204 a2 £100 £ 1000+ £ 2
o © 1000 o o o ) .®
I A e o A | 4 ] Ge
= 10 = 5004 = 50 = 500 .:‘ 1 m
[ )
0- 0 T T 0 T T 0 T T 0 T T
Control KO Control KO Control Hix*~ Control KO Control KO
B CNS-9 HSS 2.98 HSS 6.45 Proximal promoter
20 ** x _ — 2.0 151
O La—— 3 ._-ﬁ *EKK KKK 5
O *kk NS
15- 15- | Ly |
2- Kkkk 10-
3 104 *k 1.0 L] L]
o
1 5-
| nlll Ol el
G s P 00— s 0 {Tﬂ =]
L LR SR &L
o o o o
O \(\‘b @) \{\‘b O \(\‘b O \z\‘b

Supplementary Figure 1. Validation of //10 regulators predicted by IL-27 network. Related to Figure 2.

(A) Naive CD4 T cells from indicated mice were differentiated in vitro into Tr1 cells. Supernatant were
collected at 72h and IL-10 protein was measured by ELISA or Legendplex. (B) Luciferase activity in 293T
cells transfected with //10 luciferase reporters along with empty vector (control) or constructs encoding
Irf8, Irfl or both.
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Supplementary Figure 2. Prdm1 and cMaf cooperatively regulate chromatin accessibility of co-

inhibitory receptors. Related to Figure 4C.

Control, Prdm1 cKO, c-Maf cKO and Prdm1/c-Maf DKO Tr1 cells were differentiated in vitro for 72h and
analyzed by ATAC-seq. Chromatin accessibility in the Ctla4, Pdcd1, Tigit, and Havcr2 loci are shown. Red
bars regions showing differential chromatin accessibility in DKO mice.
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Supplementary Figure 3. Prdm1 and cMaf do not inhibit signature cytokines of Thl, Th2, Th17 and Trl
cells. Related to Figure 6D.

In-vitro differentiated T helper cells were transduced with retroviruses overexpressing Prdm1 and c-Maf
respectively as described in Figure 6D. Production of signature cytokines of each lineage was measured
by flow cytometry.
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Supplementary Figure 4. Histological features of spontaneous colitis in Prdm1/cMaf DKO mice.
Related to Figure 7A-7C.

(A) Body weight of indicated genotypes monitored weekly, n>5. (B) HE slides of swiss rolls of colon were
evaluated for disease pattern by a histopathologist in a blinded manner, the numbers in the table
indicate number of mice that were evaluated for the presence of histological disease. (C) HE staining of
swiss rolls of small intestine with no significant pathologic change. (D) Picture showing swelling of the
proximal end of small intestine in a male Prdm1 cKO mouse and HE staining of the same tissue. (E)
histological features in the colon of Prdm1/c-Maf DKO mice with aphthous ulcers and severe chronic
active colitis that resemble human inflammatory bowel disease. (C, D, E) Scale bars represent 250 1 m.
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Supplementary Figure 5. Genetic deficiency of both Prdm1 and cMaf but not either alone in T cells
leads to human IBD-like spontaneous colitis driven by a unique cluster of Tregs. Related to scRNA-seq

analysis in Figure 7D-7K.

(A) Expression of key T cell subtype marker genes across clusters depicted as log(TP10K+1). (B)

Distribution of gene signature scores of Tconv cells (cluster 1-4) by cluster. “+”

Proportions of cells of different genotypes within each cluster.

Indicates median. (C)



Table S1. Related to Figure 4B

Condition

Reference

Description

IL-10" population

IL-10" population

Small intestine Trl vs Th17

Gagliani et al, 2015

Small intestine TrlExTh17 vs ExTh17

Gagliani et al, 2015

Small intestine Treg

Gagliani et al, 2015

Intestinal lymphocytes were isolated from small intestine after
intraperitoneal treatment of anti-CD3

IL-10" Foxp3 Trl

Th17

IL-10" Foxp3 Trl ExTh17

ExTh17

IL-10" Foxp3'Tregs

Total Foxp3' Tregs

i.p. anti-CD3

In house generated

Lymphocytes were isolated from mesenteric lymph node after
intraperitoneal treatment of anti-CD3

IL-10" Foxp3 Trl

Teff cells

intranasal anti-CD3

Mayo et al, 2016

Lymphocytes were isolated from cervical lymph nodes and spleen of
anti-CD3 mAb treated B6NODF1IL-10:GFP mice during the progressive
phase of EAE

CD3" CD4" GFP (IL-10)" cells

Naive CD4 T cells

CD28SA treated Treg

Langenhorst et al, 2012

Lymphocytes were isolated from mice treated with a superagonistic
anti-mouse CD28 mAb (CD28SA) intraperitoneally

IL-10" CD4*CD25" Tregs

IL-10" CD4°CD25" Tregs

Th1 + Notch ligand

Neumann et al, 2014

Mouse naive CD4 T cells were polarized in Th1 condition in vitro in the
presence of the Notch ligand DIl4

IL-10" CD4 T cells

IL-10° CD4 Tcells

Human tDC primed CD4

Boks et al, 2016

Human CD4 T cells were cocultured with allogeneic IL-10 producing
tolerogenic dendritic cells

IL-10° CD4 T cells

IFN-y'IL-10" CD4 T cells

CD8

Trandem et al, 2011

CDS8 cells were sorted from brain of Coronavirus-infected mice at the
peak of Coronavirus-induced encephalitis

IL-10" CD8 T cells

IL-10° CD8 T cells

CDA4 tolerant to self Ag

Burton et al, 2014

Tg4 TCR transgenic mice were treated with MBP Ac1-9[4Y] peptide s.c.

repeatedly to inducce tolerance to self antigen. IL-10 was increased as
the number of treatment goes up. Transcritpion factors that are
associated with the increase in IL-10 along the dosage escalation were
identified.




