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Supplementary Figure 1

UMAP plots illustrating batch correction and clustering. UMAP plots are shown for all immune cells
(top), CD8T cells (middle) and CD4 T cells (bottom). Plots are highlighted to show the cells coming

from inDrops libraries (left) or 10X Genomics libraries (right)
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Supplementary Figure 2

(A) Number of patients with cells in each of the recovered cell types. Most cell types are well
represented in a majority of patient samples, indicating broad sampling and success of the batch
correction procedure. (B) Patient proportions for each cluster. Each patient is represented by a
different color. Cell clusters present with composition from a diverse set of patients, indicating
broad sampling and lack of patient-driven batch effects.



b.) XCR1 L& S
a.) 20 1 .Neutroph” ') CLECQA l*l . L 1 1 Eg
CcD1C <> L1
CLECIOA L2+ 1 e 1 If
IDO1 1 a1 1 tg
SNX3 |Re= | t o f
10- LAMP3 L m= i . 3 _
S100B e 1. | F3 X
CCR7 |__ .= 3
N pDCe CD83 :. L= .¢F§ %
o FSCN1 L LA ) S
< o MARCKSLT s A= | F§ o
= . C1QA L. e g3
- » DC 51005 C10B L1 e L5~
FCN1 |1 12 |
Monogyte CD52 LLQ....I..I..Q..I...JI%
~10 FCGR3B | L= Fs
CXCR2 |_. L2 b
LILRA4 | N
/ o Adt CLEC4C L4 e .glo
N X, \‘('\\
20 L ¢DC! . . SEREERNY
-10 0 10 RS’
UMAP_1 FTESY
c.) d.)
100" o N Myeloid Cells per patient
« 0.75- 0.75
[
2 5 . ‘ .
£ 0.50
& 0.50--. g .
5 8025 t ol m
0.25- . . . .. .
0.00 "'ﬁ s h‘ *""
0.00- O S R T S Oy
® & 05\00 QOV o (béoé({b V§o(\0 e@\x)\@ <
Q
Q Cohort - Active MC - ggﬁﬂi:a - Unaffected

Supplementary Figure 3

A.) UMAP plot showing the subclustering of all myeloid cells, and corresponding cluster designa-
tions. B.) Violin plots showing the distribution of representative markers for the identified cell
types. C.) Stacked bar plot demonstrating the relative enrichment of each myeloid cell subset by
cohort designation. D.) Boxplots showing the distribution of subtypes of myeloid cells. Number of
patients in each cohort: MC (n=16); chronic diarrhea (n=13); unaffected controls (n=15). Patients
with no cells in a given identity class were not plotted.
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Supplementary Figure 4
UMAP plots of the recovered epithelial cells (A), and recovered stromal cells (C). Violin plots
showing expression distribution of representative markers for each epithelial (B) and stromal (D)

cell type.
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Supplementary Figure 5

A.) UMAP plot showing the subclustering of all B cells, and corresponding cluster designations. B.) Stacked bar plot demonstrating
the relative enrichment of each B cell subset by cohort designation. C.) Violin plots showing the distribution of representative
markers for the identified cell types. D.) DotPlot illustrating that the decrease in plasma cells for MC patients is likely not caused by
an absence of cell trafficking integrins. Plasma cell trafficking integrins are actually marginally increased in MC patients. E.)
Boxplots showing the per-patient proportions of B cells and plasma cells. The B cells were not significantly altered in MC patients,
while the plasma cells were strongly decreased. Number of patients in each cohort: MC (n=16); chronic diarrhea (n=13); unaffected
controls (n=15). F.) Boxplots showing the distribution of subtypes of plasma and B cells. With a formal compositional analysis, none
of the B cell subtypes were significantly expanded or contracted in MC patients. G.) The ratio of IGG to IGA plasma cells was
calculated for each patient, and plotted as a boxplot (grouped by cohort). Number of patients in each cohort: MC (n=16); chronic
diarrhea (n=13); unaffected controls (n=15).
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Supplementary Figure 6

A.) Stacked bar plot demonstrating the relative cohort enrichment of each immune cell type, if 10X and inDrops datasets are
examined separately. CD8 T cells and cycling cells are increased in MC patients via both encapsulation technologies. B.) Boxplots
showing the per-patient proportional differences of CD8 T cells per cohort, segregated by encapsulation technology. Both 10X and
inDrops indicate an expansion of CD8 T cells associated with MC. C.) Stacked bar plot illustrating the technology-specific cell
capture biases in our dataset. 10X does not capture as many myeloid cells (especially neutrophils) as inDrops, a well documented
phenomenon. D.) Boxplots showing the per-patient proportional differences of the CD8T cell subtypes, grouped by encapsulation
technology. The proportions shown are relative to the number of all CD8 T cells for each patient. E.) Boxplots showing the per-pa-
tient proportional differences of the CDAT cell subtypes, grouped by encapsulation technology. The proportions shown are relative
to the number of all CD4 T cells for each patient. For all panels: Number of patients by cohort in 10X group: MC (n=9); chronic
diarrhea (n=7); unaffected controls (n=6). Number of patients by cohort in inDrops group: MC (n=7); chronic diarrhea (n=6);
unaffected controls (n=9).
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Supplementary Figure 7
Feature Plots illustrating the expression patterns of IFNG (left) or GZMB (right) within the CD8 T
cells. Each cohort is plotted on a separate row. The UMAP coordinate for each cell is colored based
on the gene expression level (gray = no expression, dark blue = high expression). Most of the cells
expressing high levels of IFNG in MC patients also produce high levels of GZMB.
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Supplementary Figure 8

A.) Patient biopsies were stained for CD8 using IHC. Representative images from three patients per
cohort are shown. B.) Positive cells from all patient slides (n=9 for active MC, n=8 for chronic diar-
rhea, and n=15 for unaffected controls) were quantitated separately in the crypt epithelial cells,
apical epithelial cells, and lamina propria. Cell counts for all slides are plotted as boxplots. An
asterisk (*) indicates MC is significantly different from both controls at an FDR level of 0.05.
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Supplementary Figure 9

A.) Patient biopsies were stained for GZMB using IHC. Representative images from three patients
per cohort are shown. B.) Positive cells from all patient slides (n=9 for active MC, n=8 for chronic
diarrhea, and n=15 for unaffected controls) were quantitated separately in the crypt epithelial cells,

apical epithelial cells, and lamina propria. Cell counts for all slides are plotted as boxplots. An aster-
isk (¥) indicates MC is significantly different from both controls at an FDR level of 0.05.
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Supplementary Figure 10

A.) Patient biopsies were stained using RNAscope technology and imaged with confocal microscopy. An antibody against CD8 was
used (white color), and RNAscope probes were used against LNC02446 (green) and HLA-DRB1 (magenta). Representative images
from one patient per cohort are shown. An overlay image is shown at top, and individual channels are shown below. All slides passing
quality control were quantitated (CD8: n=7 for active MC, n=7 for CD, n=9 for unaffected controls; LINC02446: n=6 for active MC, n=5
for CD, n=9 for unaffected controls; HLA-DRB1: n=4 for active MC, n=6 for CD, n=5 for unaffected controls) and proportions of positive
cells were plotted as boxplots (at right). An asterisk (*) indicates MC is significantly different from both controls at an FDR level of 0.05.
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Supplementary Figure 11

A.) Patient biopsies were stained using RNAscope technology and imaged with confocal microscopy. An antibody against CD8 was
used (white color), and RNAscope probes were used against BATF (green) and GZMB (magenta). Representative images from one
patient per cohort are shown. An overlay image is shown at top, and individual channels are shown below. All slides passing quality
control were quantitated (CD8: n=8 for active MC, n=8 for CD, n=8 for unaffected controls; BATF: n=8 for active MC, n=7 for CD, n=8
for unaffected controls; GZMB: n=6 for active MC, n=>5 for CD, n=6 for unaffected controls) and proportions of positive cells were
plotted as boxplots (at right). An asterisk (*) indicates MC is significantly different from both controls at an FDR level of 0.05.
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Supplementary Figure 12

A.) Patient biopsies were stained using RNAscope technology and imaged with confocal microscopy. An antibody
against CD4 was used (white color), and RNAscope probes were used against FOXP3 (green) and HLA-DRB1 (magenta).
Representative images from one patient per cohort are shown. An overlay image is shown at top, and individual
channels are shown below. All slides passing quality control were quantitated (n=6 for active MC, n=8 for CD, n=7 for
unaffected controls) and proportions of positive cells were plotted as boxplots (at right). An asterisk (*) indicates MC is
significantly different from both controls at an FDR level of 0.05.
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Supplementary Figure 13

Expression of genes associated with circulatory and recirculating T cells. CD8 T cells were exam-
ined for signs of circulation, and only Naive cells presented with high expression of circulatory
markers. GZMKHi T cells expressed EOMES, characteristic of recirculating T cells. A Stacked bar
plot demonstrating the relative enrichment of each cell subset by cohort designation is shown at
the right. The GZMKHI T cells do not expand in MC.
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Supplementary Figure 14

A.) Patient biopsies were stained for CD4 using IHC. Representative images from three patients per cohort
are shown. B.) Positive cells from all patient slides (n=9 for active MC, n=8 for chronic diarrhea, and n=15 for
unaffected controls) were quantitated separately in the crypt epithelial cells, apical epithelial cells, and

lamina propria. Cell counts for all slides are plotted as boxplots. An asterisk (*) indicates MC is significantly
different from both controls at an FDR level of 0.05.
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Supplementary Figure 15

A.) Patient biopsies were stained for FOXP3 using IHC. Representative images from three patients per cohort
are shown. B.) Positive cells from all patient slides (n=9 for active MC, n=8 for chronic diarrhea, and n=15 for
unaffected controls) were quantitated separately in the crypt epithelial cells, apical epithelial cells, and lamina

propria. Cell counts for all slides are plotted as boxplots. An asterisk (*) indicates MC is significantly different
from both controls at an FDR level of 0.05.
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Supplementary Figure 16
Gene expression comparison heatmaps, as in Figure 6A. Here, all the proinflammatory cytokines, anti-in-
flammatory cytokines, chemokines, and a selection of profibrotic factors are plotted in heatmaps.
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Supplementary Figure 17

A.) UMAP plot showing the subclustering of all macrophage cells, and corresponding cluster designations.
B.) Violin plots showing the distribution of representative markers for the identified macrophage subtypes.
C.) Stacked bar plot demonstrating the relative enrichment of each macrophage cell subset by cohort
designation. D.) Boxplots showing the distribution of subtypes of macrophages.
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Supplementary Figure 19

60

50

40

30

20

10
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immune cells. The cells with the highest potential for interactions include T cells and subtypes of myeloid
cells.
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Supplementary Figure 20
CellPhoneDB receptor-ligand interactions plotted as a dot plot. Significant interactions for IFNG between CD8
T cells and Macrophages are plotted separately for MC and chronic diarrhea samples. Unaffected control
samples presented no significant interactions through IFNG and were omitted from this plot. All significant
chemokine interactions are plotted separately for MC, chronic diarrhea, and unaffected controls. A variety of
coinhibitory and costimulatory receptor-ligand pairs (bottom) is plotted for MC.
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scRNAseq data was examined for downstream signs of interferon stimulation in MC patients. IFNG as well as
a selection of genes upregulated after interferon stimulation are plotted as a heatmap, with similar layout as
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in Figure 6A. IFNG is upregulated predominantly in CD8 T cells, while myeloid cells exhibit the strongest signs

of downstream IFN signalling.



Cells

T GD LTBHi

T GD GZMKH ]

T GD

T CD8 Trm NR4AHi 4

T CD8 Trm GZMLoKLRC1Hi -
T CD8 Trm GZML-°

T CD8 Trm GZMHIKLRC1Hi |
T CD8 Trm GZMHiCD137Hi 1
T CD8 Trm GZMHi

T CD8 Trm GNLYH

T CD8 Naive -

T CD8 GZMKHINCR3M |
T CD8 GZMKHi |

T CD4 Th1 4

T CD4 Tfh 4

T CD4 Reg TNFRHI 1

T CD4 Reg HLA-DRHi
T CD4 Reg 4

T CD4 Naive 4

T CD4 NR4AHi

T CD4 ANXATHijL4/7Hi 4
T CD4 ANXA1HI

pDC A

NK NCAM1-°

NK CD16Hi ]

NK -

Neutrophil {

Monocyte

Mast 4

Macrophage Metallothionein -
Macrophage MMP12Hi 4
Macrophage KLF6Hi
Macrophage CCL4Hi
Macrophage -

ILC3 CSF2Hi -

ILC3 -

IGG_IGL {

IGG_IGK -

IGA_IGL A

IGA_IGK {

DC Act. -

DC S1008Hi -

Cycling T GD A

Cycling T CD8 A

Cycling T CD4 -

Cycling Plasma -
Cycling Myeloid -
Cycling Mast -

Cycling B 4

cDC2 -

cDCH -

B Switched -

B Naive -

B Memory 4

B IFN Stim

B GC

B Activated 4

Supplementary Figure 22
Expression of genes previously associated with MC based on GWAS studies. The MHC-Il gene HLA-DRB1 was
previously found to have the strongest associated with MC, while only modest associations were identified
for the other genes presented. MHC-Il genes are found at the highest levels in antigen presenting cells. The
MC-associated changes in expression for each of these genes is shown in Figure 6A.
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Supplementary Figure 23

A.) Stacked bar plot illustrating the enrichment of different cell types between the subtypes of MC: Lympho-
cytic and Collagenous colitis. An enrichment value of 0.5 indicates that Lymphocytic and Collagenous colitis
present with similar proportions of that particular cell type. B.) Boxplots showing the per-patient propor-
tional differences of the CD8+ T cell subtypes, grouped by cohort. Here, Lymphocytic and Collagenous
colitis are considered as separate cohorts. The proportions shown are relative to the number of all CD8 T
cells for each patient. Both Lymphocytic and Collagenous colitis present with similar cellular profiles. C.)
Boxplots showing the per-patient proportional differences of the CD4 T cell subtypes, grouped by cohort.
Here, Lymphocytic and Collagenous colitis are considered as separate cohorts. The proportions shown are
relative to the number of all CD4 T cells for each patient. Both Lymphocytic and Collagenous colitis present
with similar cellular profiles.
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Supplementary Figure 24
Boxplots illustrating the process for selecting optimal clustering resolution. Adjusted rand index was
plotted for each tested clustering resolution, and the highest resolution before the rand index exhibited
a strong decrease was selected for downstream analysis. Representative examples of this process are

shown for BandT cells.



