500

400

300

200

100

H2 locus - ileum (TPM)

o

1.5

=N
o

BC051142 (TPM)
o
3,

0.0

200

150

100

Btnl6 (TPM)

50

0

]

Chr 17qB1
(C57BL/6)
Centromere

H2 locus Btnl2

H2 locus - ileum

) 1R wm

H2-Aa

H2-Ab1 H2-Eb1 Tap1 Tap2

BC051142

i iﬁio

Duodenum Jejunum lleum
Btnl6
o)
o)
O o e}
lleum

Duodenum Jejunum

Btnll BC051142 Btnl4 Btnl5-ps Btnl6 Btnl7-ps Notch4 Ppt2

Btnl2
50 kK *% *
407 4 o
E 30
E
N
€ 20
S
[11]
10
0
Duodenum Jejunum lleum
Btnl4
100
80
g 60{ ©
E o)
<
E 40
@ o
20
0
Duodenum Jejunum lleum
Notch4
2.0
s 1.5 o
o
E
! 1.0 o
L
2
0.5
0.0
Duodenum Jejunum lleum

Telomere
Btnl1
200
_ 1504 o
E o
= 100
=
S
1]
50
m ﬁ
0
Duodenum Jejunum lleum
Btnl5-ps
200
s 150
z o
€ o
$_ 100
2 ¢
s o
@ 50
0
Duodenum Jejunum lleum
Ppt2
50
40
s ¢
E 30 o ¢
L
o~ (@]
s 20
o
10 ﬂ
0
Duodenum Jejunum lleum

m WT
1 Btnl2-KO

Supplementary Figure 1. Expression of Btnl2 neighboring genes is not significantly affected by Btnl2-LacZ deletion

cassette.

Top panel - schematic representation of mouse Chr. 17qB1 locus based on USCS genome browser, showing the orientation and
position of the genes near Btnl2 locus. Bottom panel - RNAseq reads (TPM) around the Btnl2 locus in intestinal epithelial cells

isolated from different segments of the small intestine of cohoused 7-wk-old Btnl2-KO and WT mice (n=2-4, each). Error bars repre-

sent mean £ SEM.
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Supplementary Figure 2. Btnl2-KO mice do not develop spontaneous intestinal inflammation at steady-state.
Duodenum, jejunum and ileum were collected from 7- and 17-wk-old cohoused Btnl2-KO and WT mice (n=4-7, each) and processed
for RNAseq and histology. (a) Representative H&E staining and histological analysis of duodenum, jejunum and ileum of 17-wk-old
Btnl2-KO and WT littermates. (b) Pro-inflammatory cytokines (TPM) in the ileum of 17-wk-old Btnl2-KO and WT littermates. Error
bars represent mean + SEM. (c) Intestinal epithelial cells (IECs) from jejunum/ileum of cohoused 7-wk-old Btnl2-KO and WT mice
were processed for RNAseq. Plot represents fold change of Btnl2-KO reads relative to WT reads (grey bars) and their matching
p-value (black line) in genes associated with differentiation and maturation of intestinal epithelial cells.
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Supplementary Figure 3. Btnl2-KO mice exhibit comparable immune phenotypes in small intestine at steady state.
lleum, Peyer’s Patches and mesenteric lymph nodes were collected from cohoused 7-17-wk-old Btnl2-KO and WT mice
(n=3-13, each, pool of 1-3 separate experiments) and processed for flow cytometry. (a-c) Frequencies of major lymphocyte
subsets within the ileal lamina propria (a), mesenteric lymph nodes (b), and Peyer’s Patches (c). Error bars represent mean
+/- SEM. Significance is measured using unpaired t-tests assuming similar SD, *p<0.05, **p<0.005, ***p<0.0005, signifi-
cantly different from WT. Tregs, regulatory T cells. DCs, dendritic cells. ILC3, innate lymphoid cells type 3. Dendritic cells

are gated on lineage (TCRPB, B220 and Ly6c) negative cells. ILC3 cells are also gated on lineage (CD11b, CD11c, Gr1, B220,
TCRB, and NK1.1) negative cells.
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Supplementary Figure 4. Btnl2 suppresses activation and proliferation of CD4*T cells comparably to PDL1 and PDL2 in
vitro.

Total CD4+T cells were enriched from the spleens and lymph nodes of 10-12-wk-old WT mice (n=5, each), labeled with
CFSE and stimulated with a-CD3 or a-CD3/a-CD28 in the presence of different Fc fusions for 72hrs. At 72hrs, culture
supernatants were collected, and cells were processed for flow cytometry. (a) Schematic design of in vitro CD4+T cell
proliferation assay. (b) Graphs display activation and suppression of proliferation of CD4+T cells following 72hrs of culture.
Activation is represented as the frequency of CD44+CD4+T cells. Suppression of proliferation calculated as the percent
difference between the proliferation in the presence of a specific Fc fusion and no Fc fusion, relative to the proliferation in
the absence of Fc fusion. (c) Levels of pro-inflammatory cytokines in supernatants derived from CD4+T cells cultures with
a-CD3 or a-CD3/a-CD28 and equimolar concentrations of Fc fusion proteins for 72 hrs. (d) Histograms displaying putative
Btnl2 receptor staining and median fluorescence intensity on activated CD4+T cells at 72hrs following a-CD3 or
a-CD3/a-CD28 stimulation. Right panel - Median fluorescence intensity of Fc-fusion-stained CD4+T cells. Error bars repre-
sent mean +/- SEM. One-way ANOVA with Tukey’s test for multiple comparisons, *p<0.05, **p<0.005, ***p<0.001,
***%*p<0.0001.
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Supplementary Figure 5. Jejunal/lleal Btnl2-KO and WT y& IELs show comparable expression levels of coinhibitory

receptors and markers of maturation and activation.

IELs were isolated from jejunum/ileum of cohoused 12-13-wk-old Btnl2-KO and WT (pool of 6 mice, each) and processed for flow cytometry by
staining with LEGENDScreen mouse cell antibody panel (Biolegend, CA). Cells are gated on CD45+TCRB-TCRy&+CD8aa+. (a) Schematic design of in
vitro IEL proliferation assay. (b) Representative flow cytometry plots of duodenal and jejunal/ileal Btnl2-KO CD8aa+ y& IELs following 84hrs of
culture in the presence of equimolar concentrations of Btnl2-Fc and control mFc fusion proteins. (c) Histograms of maturation, activation and
co-inhibitory receptors for Btnl2-KO and WT CD8aa+ y6 IELs. MFI, mean fluorescence intensity.
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Supplementary Figure 6. Btnl2-KO yé IELs have diverse TRGV and TRDV repertoire across small intestinal segments.

v6 IELs from duodenum, jejunum and ileum of cohoused 11-wk-old Btnl2-KO and WT littermates (n=3-4/genotype, pool of 2 mice, each) were
sort-purified as CD45+TCRB-TCRy&+ cells. Two thirds of each sample were processed for deep bulk RNA sequencing and one third of each sample
was pooled per genotype per segment and used for single-cell sorting and single-cell RNA sequencing. (a,b) Treemap rendering of the all unique
CDR3y (a) or CDR36 (b) aminoacid sequences/combined sample, in which the size of the box corresponds to the size of the CDR3y or CDR36 clone
and the color of the box represents the TRGV/TRGJ or TRDV/TRDJ genes used. (c) Venn diagrams display the number of overlapping CDR3y and
CDR36 clones per segment. (d) Venn diagrams display the number of overlapping CDR3y and CDR36 clones per genotype.
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Supplementary Figure 7. CDR3y/CDR36 clone repertoire is unique to each small intestine segment and genotype.

v6 IELs from duodenum, jejunum and ileum of cohoused 11-wk-old Btnl2-KO and WT littermates (n=3-4/genotype, pool of 2 mice, each) were
sort-purified as CD45+TCRB-TCRy&+ cells. Two thirds of each sample were processed for deep bulk RNA sequencing and one third of each sample
was pooled per genotype per segment and used for single-cell sorting and single-cell RNA sequencing. (a) Treemap rendering of all unique pairs of
CDR3y and CDR36 aminoacid sequences/combined sample, in which the size of the box corresponds to the size of the paired CDR3y/CDR36 clone
and the color of the box represents the TRGV/TRGJ genes used. (b) Venn diagrams display the number of overlapping paired CDR3y/CDR36 clones
per segment. (c) Venn diagrams display the number of overlapping paired CDR3y/CDR36 clones per genotype.
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Supplementary Figure 8. y6 IELs can be subdivided into different clusters based on developmental origin, differentiation

stage, and effector profile.

v& IELs (CD45+TCRB-TCRyS+) from duodenum, jejunum and ileum of cohoused 11-wk-old Btnl2-KO and WT littermates (pool of 8 mice, each) were
single-cell sorted and single cell RNA sequencing and single cell TCR sequencing were performed. (a) Combined UMAP plot with clusters defined by
colors marking nine distinct clusters based on gene expression differences for >4400 cells/segment/genotype. Right panel - Proportion of sorted
Btnl2-KO and WT y& IEL single cells that segregate with each cluster. (b) Individual UMAP clustering of single cell RNA sequenced duodenal, jejunal
and ileal Btnl2-KO and WT yé IELs. (c) Top 20 genes and their mean Fold Change (FC) enrichment in clusters 0-7 relative to their expression in the
whole single cell population. (d) Frequency of TRGV gene usage in different clusters in ileal Btnl2-KO and WT y& IELs.
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Supplementary Figure 9. Btnl2-KO mice exhibit comparable ileal immune responses to WT mice in chronic DSS-induced
colitis.

Cohoused 15-wk-old Btnl2-KO (n=11) and WT (n=8) littermates were subjected to 3% DSS-induced colitis for 7 days followed by water for 8 days.
Control mice (n=2-4) received water. (a) Myeloperoxidase (MPO) activity in ileal homogenates of water- and DSS-treated Btnl2-KO and WT mice.
(b) Transcript levels of pro-inflammatory cytokines in ileal homogenates of water and DSS-treated Btnl2-KO and WT mice. Error bars represent
mean +/- SEM. Significance is measured using one-way ANOVA, *p<0.05, **p<0.005. (c) Granzyme A mRNA levels in ileal homogenates of water-
and DSS-treated Btnl2-KO and WT mice, normalized to B2m. (d) Btnl1/2/6 mRNA levels in ileal homogenates of water- and DSS-treated Btnl2-KO
and WT mice, normalized to 2m.
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Supplementary Figure 10. Gating strategies for flow cytometry plots.
(a) Representative gating strategy for in vivo y6 IEL experiments, related to Figure 2a, d, Figure 3d. Example plots use an ileal IEL sample from a
12-wk-old Btnl2-KO mouse. (b) Representative gating strategy for in vitro IEL experiments, related to Figure 3a and Supplementary Figure 5b.
Example plots use a duodenal IEL sample from a 12-wk-old WT mouse, cultured in the absence of Fc fusion proteins (no Fc). (c-d) Representative
gating strategy for immune cell profiling of LPL, PP, and MLNs, related to Supplementary Figure 3. (c) Example plots use an MLN sample from a
12-wk-old WT mouse. (d) Example plots use an ileal LPL sample from a 12-wk-old WT mouse.
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