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Supplementary Figures

Figure S1. (A)The stage of generation was based on IVD structure and MRI signal intensity.
(B-C) Cell quality for single cell sequencing. Hematoxylin and eosin (H&E) staining showed
structure of the human disc(B), the NP (C) and the AF(D). Scare bar, 5mm in A; 200um in B and
C. (D-H) PCA and tSNE plots of all 39,732 single-cell transcriptomes colored by individual
participants.

A Grade Il Grade Il Grade IV Grade V
s ¥ \!
¥
] ¢
. Y 1‘
\
Structure changes Inhomogenous structure  Unclear NP/AF disction Lost NP/AF distinction Collapsed disc space
MRI signal intensity  White in T2 map Grey in T2 map Grey to black in T2 map Black in T2 map

© sSamplet H © Sample1

© sample2 © sample2

g © sample3 © sample3

© sampled © Sampled

© samples 7 © sample5

] ® Sample6 2 © Samples
o © Sample? m © Sample7
N ® sample8 IM © sample8




Figure S2. (A) Heatmap showed the area under the curve (AUC) scores of TF estimated per cell.

Top three differentially activated transcription factor in each NPCs subpopulations were showed.

(B) tSNE map showed the expression of the TFs and their targets AUC scores.
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Figure S3. (A) Monocle method reconstruction of pseudospace trajectory for defined NP cell
clusters. (B) Identify putative driver genes for fibroNPCs by scVelo.
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Figure S4. (A) Gating strategies for flow sorting of NP-derived MDSCs. (B) Levels of IL2 were
determined in supernatants of T cells activated by coated anti-CD3/CD28 antibodies with and
without NP derived G-MDSCs after 4 days. Relative release was calculated to stimulated T cell
without NP derived G-MDSCs. (n = 8-10 for each group) Mean + SD is reported. Student’s t test
was applied. Results were considered significant at *, P <0.05; **, P <0.005; and ***, P <
0.0005.
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Figure S5 (A) Expression of CD44, CD29, CD34, and HLA-DR in CD90+NPCs.
(B)Expression of TEK (Tie2) and Gd2 in human NPCs in UMAP. (B) Schematic graph of the

potential hypothetical cellular migration pathways. NP: Nucleus pulposus, AF: Anulus fibrosus.
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