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Supplementary Figure 1: Characterizing the chromatin landscape of ex vivo expanded
ILC2s. (a) Flow cytometry gating scheme used to define ILC2s from the peritoneum and
mesenteric lymph nodes as presented in Fig. 1e. (b) Representative tracks of H3K4me3 signal at
ILC1 lineage defining genes 7bx21, Ifng, and Eomes, and ILC3 hallmark gene //17a. Tick marks
above tracks indicate peak calls by MACS2. (¢) Differential H3K4me3 signal from -300 bp to
+500 bp around all TSSs was identified using DeSeq2 (Likelihood ratio test, p adj < 0.05). These
TSSs were then grouped by hierarchical clustering. Heatmap shows normalized H3K4me3 signal
at these differential regions for both ILC1 and ILC2 cells. R1 and R2 indicate replicate 1 and 2 of
the experiment. (d, e) Bar plots depicting the distribution of H3K4me3 signal from -300 bp to
+500 bp around TSSs in cluster 3. R1 and R2 indicate replicate 1 and 2 of the experiment. (d) and
cluster 4 (e). Significance was determined using Mann Whitney U Test. *** indicates p < 0.001.
Box plot lines represent min/max values.
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Supplementary Figure 2: A second sample confirms the emergence of ILC1-like exILC2s
after murine allogeneic hematopoietic stem cell transplantation. (a) Flow cytometric gating
strategy for identifying lineage-negative, GFP" cells in aGVHD target organs (liver, lung, small
intestine) and the spleen following allo-HSCT. (b) Representative flow plots indicating the
accumulation of lineage-negative, GFP™ cells in selected aGVHD target organs (liver, lung, small
intestine) and the spleen 14 to 20 days after allo-HSCT. (¢) Quantification by flow cytometry of
frequency lineage-GFP* cells across aGVHD target organs after allo-HSCT. Results represent 3
independent experiments with a total n of 3-4 per group. Error bars in ¢ represent SEM. (d) Upset
plot depicting number of genes shared between all combinations of pre- and post-transplant cluster
gene sets. (e, f) UMAP plot showing integration of pre-transplant per-nucleus RNA (2 replicates)
abundance and post-transplant per-nucleus RNA (2 replicates) (e). Data are split by whether cells
are pre- or post-transplant (f). (g, h) UMAP representation of second replicate of pre-transplant (g,
blue) and post-transplant (g, green) ILC2s. (h) Cells were clustered on normalized gene
expression. (i, j) Bar plots showing AUC statistic for each of the putative transcription factors for
each of the pre-transplant (i) and post-transplant clusters (j). (k) UMAP representation of the
second replicate of integrated post-transplant ILC2s and CD127" cells isolated from the small
intestine of healthy mice in a previous study!. UMAP depicts a low-dimensional representation of
integrated batch corrected RNA abundance estimates. Cells were classified by calculating the
average rank of genes associated with each type of ILC and labeling each cell with the cell type
with the highest rank. Unknown signifies a tie in ranking. (I) Putative regulators of ILCI1-like
(Supplementary Fig. 2k, second replicate) and ILC2s (Supplementary Fig. 2k) were identified as
transcription factor genes with differential RNA abundance and motifs accessibilities (Wilcox rank
sum test, RNA.padj < 0.05, RNA.logFC > 0 and motif.padj < 0.05, motif.logFC > 0). Scatter plot
shows the relationship between changes in RNA abundance and changes in motif enrichment. Size
of dot indicates average log> normalized gene expression.
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Supplementary Figure 3: The conversion of ILC2s to an ILC1-like fate after HSCT is not a
result of out-competition by a small founder population of ILC1 cells. a, Lethally irradiated
B6D2 mice received allogeneic (C57BL/6) T cell depleted bone marrow along with 50 tdTomato™®
ILC1-like pcILC2 cells for each eGFP* ILC2 cell infused, along with an equal number of T cells
for a total of 4x10° total ILCs and T cells each. b, 14 days after transplantation animals were
sacrificed and the liver, mesenteric lymph nodes, and lamina propria of the colon and small
intestine were harvested and tissue-resident ILCs were quantified by flow cytometry as the
frequency of live cells. ¢, To specifically identify pcILCs or ILC2s fluorescent genetic tags, the
expression of tdTomato and eGFP, respectively, were assessed as (d) a percentage or (e) ratios.
Error bars in d and e represent SEM.
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Supplementary Figure 4: (a) Flow cytometry gating scheme used to define ILC2s and pcILC2s
after 6 days of in vitro expansion, as presented in Fig. 3b and 3c. (b-¢) Summary of expression of
Lineage proteins and the IL-33R ST2 on ILC2s and pcILC2s after culture. (d) Representative
tracks of normalized ATAC signal at ILC1-associated Eomes and ILC-associated Id2. (e) Flow
cytometric assessment of viable, blasting, lineage negative ILC2s and pcILC2s grow in the
presence or absence of resiquimod (10 pg/ml) or HMGB-1 (50 ng/ml). (f) Quantitation of
expression of TFs Tbet and GATA3 and (g) secretion of IL-13 and IFN-y following 4 hours of in
vitro stimulation with Cell Stimulation cocktail and intracellular staining. (h) UMAP plot showing
5,188 nuclei. Each point is annotated based on cytokine treatment. (h, i) The average chromatin
accessibility at genes previously identified as specifically expressed in ILCI1'. The ILC2
population includes clusters 2 — 7 (blue), pcILC2 includes clusters 0, 1 and 8 (orange), and ILC1-
like cells include cluster 9 (purple) from Supplementary Fig. 3g. Mean value is shown (red dot).
Box shows interquartile range. (k) MA plot showing log fold change and average RNA abundance
of genes differentially expressed between ILC2 and pcILC2 (two-sided Wilcoxon rank sum test).
Blue dots indicate genes with p adj < 0.05. (I) Volcano plot depicting motifs enriched in either
pcILC2 or ILC2s. Blue dots indicate genes with p adj < 0.05 (two-sided Wilcoxon rank sum test).
(j) UMAP representation of pcILC2 and ILC2s integrated using transcriptome data. Points (each
cell) were clustered on normalized RNA abundance signal. (m) MA plot showing log, fold change
and average RNA abundance of genes differentially expressed between ILC1-like cells (cluster 9
Supplementary Fig. 3g) and ILC2s. Blue dots indicate genes with p adj < 0.05. (n) Volcano plot
depicting motifs enriched in either ILC1-like cells (cluster 9 Supplementary Fig. 3g) or ILC2s.
Blue dots indicate genes with p adj < 0.05.
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Supplementary Figure 5: Average normalized ATAC signal at hILC2-associated sites of
chromatin accessibility per nucleus.

(a) Flow cytometric analysis of healthy donor human PB pre- and post- enrichment with the
STEMCELL Technologies RosetteSep human ILC2 enrichment kit looking at the frequency of
lymphocytes (row 1), singlets (rows 2-3), live (row 4), lineage- CD127+ ILCs (row 5). Following
enrichment, cells were expanded in culture for 14-21 days. (b) Representative flow cytometry plots
depicting the gating strategy to identify highly pure lineage negative cells in advance of further
flow cytometric or sequencing readouts as in Figure 4b-d. (¢) Average normalized ATAC signal at
hILC2-associated sites of CAs as defined in Fig. 4b was calculated per nucleus for each patient
sample. Violin plots show the distribution of this per-nucleus signal. Orange dotted line indicates
10™ percentile of signal. Black dots indicate mean of each distribution.
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