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Figure S1. Cell sorting for single-cell RNA sequencing. (A) Representative flow cytometry imaging of
the infiltrating eGFP* or Cd45* cells in syngrafts or allografts at 5 or 10 days post-transplant. (B)
Quantification of percentages of eGFP+ cells corresponding to (A). (C) Fluorescence-activated cell sorting
(FACS) of live eGFP cells (eGFP* and SYTOX™ Blue’) in an allograft. (D) Schematic of experiment
design including the mouse groups of heart transplant and library constructions for scRNA-seq. (E) T-
distributed stochastic neighbor embedding (TSNE) plots of syngraft or allograft infiltrating cells as viewed
by the 10X Loupe Browser after the Cell Ranger analysis. (F) Uniform manifold approximation and
projection (UMAP) plots of singlets and doublets in graft-infiltrating cells in each sample after generating

the Seurat objects and dimensionality reduction for each library.
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Figure S2 (continued)
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Figure S2. Cell clustering and phenotype annotation. (A) Clustree analysis of results from the Seurat
clustering with resolution parameters ranging from 0.0 to 1.0. The circle color (coded by clustering
resolution), intensity of in-proportion edges (indicating cell proportion derived from lower resolution), color
of line edges (indicating cell numbers derived from lower resolution), and circle size (indicating the total cell
number) are shown on the right. The red box indicates one stabile region at resolution-0.3 shown with few
numbers of low in-proportion edges (0-0.25). (B) Heatmap showing the top 3 most differentially expressed
genes in each cell cluster irrespective of graft sources. Average expression scale is shown on the right. (C)
Heatmap representing Pearson correlations between the identified 20 cell clusters. Pearson correlation
coefficient is shown on the right. (D) Heatmap showing the SingleR scores for all cells across all reference
labels in the ImmGen dataset. The score scale is shown on the right and the cell labels are shown at the
bottom. (E) Sankey plot colored by the Seurant clusters corresponding to the cell-type labels assigned from
the SingleR annotations. Thicker line represents more cell numbers. (F) Comparison of cell proportions
between syngrafts and allografts. The red dot indicates a significant change (FDR < 0.05 and fold change >
1.5) and the grey dot indicates no significant change (ns) (scProportionTest). (G-H) Ridge plots of eGFP and
Ptprc (encoding Cd45) gene expressions in each cell type. Color is coded according to the cell type that is

ordered by the gene expression level.
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Figure S3 (continued)
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Figure S3. Functional annotation of infiltrating cells. (A-B) Gene ontology (GO) analysis and KEGG
pathway analysis of the Seurat-identified marker genes of each cell type. The circle size indicates the ratio

of gene activation in each GO term or signaling pathway. The scale of adjusted p value is shown on the

right (using clusterProfiler package).
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Figure S4. Gene expression profiles of monocytes and macrophages. (A) Violin plots showing
normalized expression levels of the macrophage markers such as Cd14, Csfrl, Cd68, and Adgrel genes in
all cell subsets. (B) GO terms related to upregulated or downregulated genes in pseudobulk samples of
monocytes and macrophages in allografts as compared with syngrafts. The gene count and adjusted p value
(from the DAVID functional annotation) are shown in the chart. (C) Gene set enrichment analysis (GSEA)
plot of the top four KEGG pathways activated in pseudobulk samples of monocytes and macrophages in
allografts as compared with syngrafts. The bars underneath the lines of running enrichment score show
where the members of the gene set of a pathway appear in the ranked list of genes. The ranking metric
indicates the fold change of a ranked gene. (D) Heatmap showing a binarized activity matrix of
transcription factor (TF)-gene regulons in each cell of MM subsets by the SCENIC analysis. The color
depiction of cell type, sample source, and regulon activity is shown on the right. (E) The top five regulons
in monocytes and macrophages from syngrafts or allografts. Rank for regulon is based on its specificity
score (RSS). (F) A heatmap showing the potential transcription factors/regulators (rows) for given genes
(columns) in monocytes and macrophages. Red box highlights allograft-specific genes and blue box
highlights syngraft-specific genes. Back color indicates TF motif-targeting and white color indicates non-
targeting. (G) Violin plots showing normalized expression levels of the interferon (IFN-1 or IFN-11)-related
genes in each monocyte and macrophage subset from syngrafts or allografts. " not significant, ** p<0.01,
*** p<0.001, **** p<0.0001 (Student’s t-test).



Figure S5

A eGFP Ptprc (Cd45) Itgam (Cd11b) Cd74 H2-Aa
10 10 10 10 10
5 E 6 5 £ 3 5 3 5 i 6 5 g i
. . 4 2 2 . 5 4 3
0 | PA 10 10 2 0 2
o W3 e L
0 0 0 0 0
5 O 5 * e 5 “ 5 i e 5 R
75 50 25 00 75 50 25 00 75 50 25 00 75 50 25 00 75 50 25 00
Adgrel (F4/80) Fcgrl (Cd64) Itgax (Cd11c) Itgae (Cd103) Cd80
10 0 101 10 10
5 3 . 25
5 5 5 -
2 : z) 1551 gy 25
o 2 b 1.0 SR . 1.5
1 1 04 « é 1.0
0 0 oo 05 ° 95 i 7 05
0 ) 0 0.0 0.0 0.0
5 L) -5 -5 5
00 75 50 25 00 75 50 25 00 75 50 25 00 75 50 25 00
B wmwm4 Syn Allo D
b2 I | Syn-state Pre-branch Allo-state
Cclg L1 Hi » ‘ |H | l' : :
AW112010 I | Il Il T LT o - Lo — - 1
i \,\ ron T b e |
Stat1 | | \, | ° = = TGTP2, GBP2B, STATL, IRGML,
Vige \‘I l H ‘I\ " “\ I H H\ } NN H I H\ | 1 ‘H LT s ACODL, IIGP1 (GO: cellular :
Gahme St muum L = —— RSEelEEiolnterferon-bets) .
etnig = T—— P2RX7, H2-T23, HSPAS, H2-T22,
o ' Ot a = PNP, H2-Q6, H2-Q7, H2-Q4, )
Trip3 TIRAMTIRHAN] AT ”I\ R 101 L (A A IH LELT LT (LN I LRI AR = TAP2, B2M (GO: positive
Fn1 1) | Il | Il | | regulation of T cell mediated .
51222? — " cytotoxicity) .
s100a9 H2-DMA, PSAP, H2-K1, PSMBS,

H2-D1, PSMB9 (GO: antigen
processing and presentation)

T ™ !
YUYWV RN T

MM4: Allo Syn
c 50 doti CEBPB, IL1B, NFKBIZ,
Allo-state Pseudotime CCR5, CCR2, HSPD1, TLR2
- (GO: positive regulation of
o 257 inflammatory response)
S 004 Al PDIA3, CCT3, HSP90AAL,
5 ~ HSPA4, HSPEL, HSPDL,
2 254 \ — DNAJAL, TCP1, CALR (GO:
£~ Syn-state ! _ . protein folding)
[&] ’ e —— e
5.0 X -~ — GPI1, PKM, ENO1B, ENO1,
C . ALDOA (GO: glycolytic process)
7.5 - - - - - -
501 State | — = — == ISY1, HNRNPA3, PRMTL, SF3B6,
Allo-state U1 F1, SNU13, RRP1B, LSM5,
i L | E 3¢ 2B, MAGOH (GO: RNA
o 257 % i = !5 licing)
& 001 = i = : ALS3, ITGAM, CCL6, CCL2,
§ . e 3 all i = "‘P —_ == PPIB, CXCL3, PPIA, CXCL2,
== TREML, S100A8 (GO:
£ 251 % 4 ] 1 ~ inflammatory response)
8 Syn-state g = =F —
504 ‘ E_ = —— CDKNIA, HSP90ABL, PARK?,
¥ | = === TIMPL, BCL2A1B, EIF5A, MIF,
| = ~ VEGFA, IL6, BIRC5 (GO:
7.5 5 ) z " 5 z . | — gative regulation of apoptotic
=2 ocess)
E Component 1
H2-D1 147
— Allo-state
5 . Syn-state
g - Allo
=S © Syn
ul 14 coms o .
o oo i anw  esee swemw
0 25 5 75 100 0 25 50 75 100 O 25 50 75 100
Pseudotime (stretched)
F Lsm5
" — State 4
2 - State 3
2 a% e Coanad - Allo
a % AR ~syn

Expression

75 100 0 25 50
Pseudotime (stretched)




Figure S5. Difference of the MM4 subset between syngrafts and allografts. (A) UMAP plots of various
gene expressions (APC markers (e.g. Cd74, H2-Aa), macrophage genes (e.g. F4/80, Cd64). DC markers
(e.g. Cdlic, Cd103)) in the MM4 subset (defined as monocyte-derived cells). (B) Heatmap showing the
differential gene expression of MM4 between syngrafts and allografts. IFN-y-related genes such as Statl,
Ifi47, and Gbp2 are listed. Average expression scale is shown on the right. (C) Trajectory plots (upper)
showing pseudotime distribution of MM4 in different graft types. Time scale is shown on the right.
Pseudotime-0 indicates starting cells. Trajectory plots (lower) showing potential paths of MM4 activation
in different graft types, colored according to the cell state. (D) Heatmap showing graft type-dependent gene
expression patterns through comparing the Syn-state and Allo-state split from the branch point-1 of MM4
pseudo-trajectory. And gene ontology (GO) terms related to the gene profiles are shown on the right. (E-F)
Scatter plots of the expression levels of representative genes upregulated or downregulated along the MM4
pseudo-trajectory. Color is coded according to the graft type. Solid line indicates Allo-state. Dotted line

indicates Syn-state.
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Figure S6. Gene expression profiles of neutrophils and dendritic cells. (A-B) Violin plots showing
normalized expression levels of the dendritic cell (A) or neutrophil (B) markers in all cell subsets. (C)
GSEA plot of the top two KEGG pathways activated in pseudobulk samples of dendritic cells in allografts
as compared with syngrafts. The bars underneath the lines of running enrichment score show where the
members of the gene set of a pathway appear in the ranked list of genes. The ranking metric indicates the
fold change of a ranked gene. (D) GSEA plot of the top five KEGG pathways activated in pseudobulk
samples of neutrophils in allografts as compared with syngrafts. The bars underneath the lines of running
enrichment score show where the members of the gene set of a pathway appear in the ranked list of genes.
The ranking metric indicates the fold change of a ranked gene. (E) The top five regulons in dendritic cells
(left panels) or neutrophils (right panels) from syngrafts or allografts. Rank for regulon is based on its
specificity score (RSS). (F) Heatmap showing the potential transcription regulators (rows) for given genes
(columns) in dendritic cells (left panel) or neutrophils (right panel). Back color indicates TF motif targeting
and while color indicates non-targeting. Red box highlights allograft-specific genes and blue box highlights

syngraft-specific genes.
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Figure S7. T and B lymphocytes and natural killer cells. (A) Violin plot showing normalized expression
levels of the lymphocyte markers in all cell subsets. (B) Bar charts showing the percentage of cell barcodes
in various T cell clonotypes that are distinguished by different recombination of V (left panel) or J (right
panel) genes in TRA (T cell receptor alpha locus) and TRB (T cell receptor beta locus). (C) Bar charts
showing the percentage of cell barcodes in various B cell clonotypes that are distinguished by different

recombination of V (left panel) or J (right panel) genes in immunoglobulin loci (IGH, IGK, and IGL).
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Figure S8. Profiles of cell-cell communication network between infiltrating cells. (A) circle plot
showing the number of cell-cell interactions (including autocrine and paracrine) in synografts. Circle
color is coded according to the cell type and line color indicates the cell source as the sender. Connected
line indicates autocrine or paracrine signaling. Thicker line represents more number of interactions. (B)
Bar graph showing all significant signaling pathways ranked based on their differences in overall
information flow within the inferred networks between allografts and syngrafts. The top signaling
pathways colored red are enriched in syngrafts, the bottom ones colored green are enriched in allografts,
and the middle ones colored black are equally enriched in both two graft types. (C) Heatmaps showing
overall (including incoming and outgoing) signaling pathways identified from syngraft (left panel) and
allograft (right panel) datasets. The color indicates the signaling relative strength as shown on the right.
(D) Chord diagrams showing upregulated signaling of ligand-receptor pairs sent from monocytes and
macrophages (MM1-10) to T cells and B cells in syngrafts or allografts. Color is coded according to the
cell type. Edge colors are consistent with the sources as sender. The arrowhead indicates the targets (the
inner thinner bars) that receive a signal from the corresponding outer bars. The inner bar size is
proportional to the signal strength received by the targets. (E) Circle plots showed the intercellular
communication network of tissue repair-related signaling pathways (FN1 and TGFp) in syngrafts or
allografts. Circle sizes are proportional to the number of cells in each cell group and edge width represents
the communication probability. (F) Circle plots showed the intercellular communication network of IFN-
Il signaling pathway in syngrafts or allografts. Circle sizes are proportional to the number of cells in each

cell group and edge width represents the communication probability.
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Figure S9. Involvement of inflammasome in rejection. (A) Violin plot showing the differential
expression level of interferon-y-related downstream genes (H2-K1 (MHC-1), H2-Eb1 (MHC-II), Cxcl10
(chemotaxis), Icaml (adhesion), and Aifl (inflammation)) in the infiltrating cells of allografts as
compared with syngrafts. " not significant, * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001 (Student’s
t-test). (B) Survival curves of syngrafts and allografts with or without treatment (median survival time: 13
days vs. 12 days, p=0.0587). The complete cessation of a heartbeat is the endpoint. n=7~8 per group. " vs
allograft+vehicle, not significant (Gehan-Breslow-Wilcoxon test). (C) A dot plot showing the expressions
of inflammasome-related genes in all cell clusters. The scale of dot size representing cell percentage and
dot color representing the average expression is shown on the right. (D) Chord diagrams showing
upregulated signaling of ligand-receptor pairs sent from inflammatory monocytes (MM®6) to
representative antigen-processing cells (DC2 and MM4) and neutrophils (NE1) in syngrafts or allografts.
Color is coded according to the cell type. Edge colors are consistent with the sources as sender. The
arrowhead indicates the targets (the inner thinner bars) that receive a signal from the corresponding outer
bars. The inner bar size is proportional to the signal strength received by the targets. (E) Western blotting
of Nlrp3, 111B, and caspase-1 expressions in normal, syngraft, or allograft hearts at 3 or 7 days post-

transplant.



