16000 A

12000 ~

8000 1

Number of genes with counts more than 1

4000 1

Supplementary Figure 1 Assessing quality of single-cell RNA-seq data. Numbers of expressed
gene (with at least 1 read count) were calculated for all 384 SFs. 39 low-quality cells were
discarded for their number of expressed genes were smaller than the threshold (dash line, medians
of all cells minus 3 x median absolute deviation), and 345 cells remained. Color of plot

represented its corresponding origin documented by GSE109449.
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Supplementary Figure 2 Unsupervised clustering showed potential different cell clusters.
According to the study from Rodriguez, A. and A. Laio (Rodriguez, A. and A. Laio, Machine
learning. Clustering by fast search and find of density peaks. Science, 2014. 344(6191): p. 1492-6).
On the left panel, for each data point, p represents local density and & represents its distance from

points of higher density. On the right panel, y value (y=pd) of each points on the left panel were
plotted in decreasing order.
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Supplementary Figure 3 Gene expression pattern of major histocompatibility complex
(MHC) molecules, toll-like receptors (TLRs) and adhesion molecules across state 1 to 5 in
RA and OA SFs. Higher expression level of TLRs and MHC class I molecules were observed in
state 2 and 5, while of MHC class | molecules in state 1 to 3; ICAM1 and VCAM1 were higher in
SFs of state 1 to 3, while ICAM2 was higher in state 5 (for OA, in both state 2 and state 5).

OA

%

uibuo
1L
L
1L
yL
SYL
9L
L1
1L
6L
oLyIL

Lvd@=-Y1H
+8da-YH
LYOa-YH
v0a-vH
1800-YH
2800-vH

Vda-vH

Supplementary Figures 3 / 5



KEGG_FOCAL_ADHESION |
KEGG_TGF_BETA_SIGNALING_PATHWAY
KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION
KEGG_WNT_SIGNALING_PATHWAY -
KEGG_VEGF_SIGNALING_PATHWAY 1
KEGG_TIGHT_JUNCTION
KEGG_REGULATION_OF_ACTIN_CYTOSKELETON -
KEGG_PPAR_SIGNALING_PATHWAY
KEGG_P53_SIGNALING_PATHWAY
KEGG_MTOR_SIGNALING_PATHWAY 1
KEGG_LEUKOCYTE_TRANSENDOTHELIAL_MIGRATION -
KEGG_JAK_STAT_SIGNALING_PATHWAY -
KEGG_INSULIN_SIGNALING_PATHWAY
KEGG_GLYCOSAMINOGLYCAN_DEGRADATION -
KEGG_GAP_JUNCTION -
KEGG_FC_GAMMA_R_MEDIATED_PHAGOCYTOSIS
KEGG_FC_EPSILON_RI_SIGNALING_PATHWAY
KEGG_ERBB_SIGNALING_PATHWAY |
KEGG_ENDOCYTOSIS 1
KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION
KEGG_CHEMOKINE_SIGNALING_PATHWAY 1
KEGG_CELL_CYCLE -

Terms

000 O O 000

KEGG_CALCIUM_SIGNALING_PATHWAY

%

%,

KEGG_PPAR_SIGNALING_PATHWAY -
KEGG_GLYCOSAMINOGLYCAN_DEGRADATION 1
KEGG_WNT_SIGNALING_PATHWAY 1
KEGG_VEGF_SIGNALING_PATHWAY -
KEGG_TIGHT_JUNCTION A
KEGG_TGF_BETA_SIGNALING_PATHWAY -
KEGG_REGULATION_OF_ACTIN_CYTOSKELETON -
KEGG_P53_SIGNALING_PATHWAY -
KEGG_N_GLYCAN_BIOSYNTHESIS {
KEGG_MTOR_SIGNALING_PATHWAY 1
KEGG_LEUKOCYTE_TRANSENDOTHELIAL_MIGRATION
KEGG_JAK_STAT_SIGNALING_PATHWAY -
KEGG_INSULIN_SIGNALING_PATHWAY
KEGG_GAP_JUNCTION {

KEGG_FOCAL_ADHESION -
KEGG_FC_GAMMA_R_MEDIATED_PHAGOCYTOSIS -
KEGG_FC_EPSILON_RI_SIGNALING_PATHWAY -
KEGG_ERBB_SIGNALING_PATHWAY 1
KEGG_ENDOCYTOSIS -
KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION -
KEGG_CHEMOKINE_SIGNALING_PATHWAY -
KEGG_CELL_CYCLE -
KEGG_CALCIUM_SIGNALING_PATHWAY -
KEGG_ANTIGEN_PROCESSING_AND_PRESENTATION -

Terms

O 0000000 0000 0000

~10 00 OO

%
&,

()
A
Ly
)
“,

%

Comparison

8 o
g()

O 0000 OO O

FDR q val< 0.25
Q@ Yes

Nom p val
<0.001
<0.01
<0.05
20.05

NES
1.0
15
2.0

FDR q val< 0.25

Q@ Yes
No

Nom p val

<0.001
<0.01
<0.05
20.05

Comparison
Supplementary Figure 4 GSEA analysis among state 1, 3, 5 (A) and between RA and OA SFs
across state 1 to 5 (B). (A) Similar enrichment patterns in state 5 were observed in both RA and

OA SFs.VEGF signaling pathway, Fcyand FceRI signaling pathway, ERBB signaling pathway,
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calcium signaling pathway, chemokine signaling pathway and cytokine-cytokine receptor
interaction were enriched in state 5 in both RA and OA. In OA, terms related to proinflammatory
and invasive capacity were enriched in SFs in state 3, while in RA, only genes related to FceRI
signaling pathway, calcium signaling pathway, chemokine signaling pathway and
cytokine-cytokine receptor interaction were enriched in state 3. JAK-STAT signaling pathway was
enriched in state 5 in RA and in state 3 in OA when compared with state 3 and state 2 respectively.
(B) Except that no terms were enriched in RA SFs in state 3 and state 4, the enrichment pattern in
RA SFs reflected high grade inflammation status in RA synovium.

Supplementary Figures 5 /5



