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Single cell analysis reveals transient expansion of marrow adipogenic lineage
precursors as the mechanism for bone marrow recovery after radiation
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Radiotherapy treats malignant tumors effectively but also damages surrounding tissues, such as bone
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Animals- All animal work performed was approved by the Institutional Animal Care and Use Committee Bg?mlee_tgclesgfcfg_mem? r'_Ohog_eneSIS Perlcyte_f/VL

(IACUC) at the University of Pennsylvania. Col2/Td and Adipog/Td mice were generated by breeding Rosa- — 5] | L Muu oty | ed signaiing (mm=)

tdTomato mice with Col2-Cre or Adipog-Cre mice. Adipog/Td/DTR mice was generated by breeding DTR 0- ...... 04 01llAdAd4d44 regufa%kﬁ‘éf"s%'ﬂ)?ﬁfpggggggﬁ

mice with Adipog/Td mice. Diphtheria toxin (DT, 50ug/Kg) or veh were injected i.p. twice a week for cell Z_O_Cd’“" - Adam17 taty acid 1o remodeling

ablation assay. A clinically relevant radiation dose of 5 Gy was delivered to the midshaft of right femurs (15 1.5 - ] — lipid droplet

mm in diameter) of 1-month-old mice from a focal irradiator (SARRP, Xstrahl) at a rate of 1.65 Gy/min with gghuuu u 10- ) | MMUMMM enithelial sall praforation

the aid of built-in pCT and X-ray. Sorting bone marrow Td+ cell for scRNA-seq- Endosteal bone marrow 0028 A AL J—L A 00- : e e contraie actin f.lamséﬁsbsu?%?é

cells were isolated using an enzymatic digestion method as we described previously® and resuspended into 1238456 234560 —

FACS buffer for sorting Td+ cells. A total of 2 batches of single cell libraries were constructed from non- E Acta? T 108 6 4 -2 |08 [P]2 0 |
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radiated (2 batches, n=5), radiated (1 batch, n=3) male Col2/Td mice. Libraries were generated by
Chromium controller (10X Genomics) and sequencing was performed on an lllumina HiSeq platform.
Unsupervised clustering was conducted by Seurat and trajectory analysis was conducted by Monocle.
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Whole mount immunofluorescence- Freshly dissected bones were processed for cryosections and Tgfb1 Tgfb1/1 Smad2 Smad4 Y B ot 100 e . wiiiebd 1008 . .
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0 o ﬂﬂ Oﬂﬁ I$ ;:lilu _[Q_LQ& 6 25 50 751°0P 0d2t5 50 7t5,30h0d 6" 25 50 75 100 staining. (F) After radiation, contrary to the increase of Td+ stromal cells, Td+ pericytes covering the vessels
123456 123456 123456 123456 setdaume steichec) significantly decreased. Considering radiation could reduce the cell processes of MALP,which might cause the

Radiation quickly expands bone marrow mesenchymal lineage cells and
Single cell RNAseq analysis of mesenchymal lineage population after radiation

detachment of pericytes from vessels, thus explaining the paradox that radiation increases total MALPs but
decrease the pericyte portion of MALPs. (G) Quantification of Td+ pericytes number along vessels.

(A) Integration of radiation dataset with non-irradiated 1 month-old datasets generated a UMAP plot with same
cell clusters as above. (B) EMPs and LMPs were drastically shrunk in the irradiated sample while MALPs were
expanded. (C) Cell cycle analysis revealed that the percentage of proliferative cells in progenitors and MALPs
are all increased In the irradiated dataset. (D) Violin plots showed that several prominent cell cycle-promoting i At

genes are upregulated particularly in MALPs from the irradiated dataset. (E) GO term and KEGG pathway MALPs mediate the HSBOEN/ of marrow vasculature after radiation damage
analysis shown enriched pathways in non-radiation or radiation dataset of MALPs. (F) Violin plots showed that
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Schematic plot of focal radiation on 1-month-old mice femurs. (C) 5 Gy of focal SARRP radiation to the distal day 7 and then declined. (D) Quantification of C. (E) Schematic plot of EdU proliferation assay of MALPs after MALPS into
femurs of 1-month-old mice drastically reduced bone marrow cellularity at day 3. Starting from day 7, bone radiation. (F) EdU staining in bone marrow of AdipogCre/Td mice. In normal bone marrow, Td+ stromal cells vofibroblasts which
marrow cellularity was mostly returned to normal. (D) Radiation damaged endothelial cells and remarkably and pericytes, did not have any EdU incorporation. After radiation day 3, EdU signal was largely diminished in . MYyOHDH
altered vessel structure, resulting in increased vessel diameter and area and reduced vessel density at day 3. bone marrow, while a significant portion of Td+ stromal cells and pericytes were EdU+, indicating that radiation Vessel dilatioS involve in wound
The vessel microstructure could also recover from day 7 post radiation. (E) In Col2-Cre/Tomato mice, Td insult stimulates their proliferation, which likely contributes to the expansion of MALPs after radiation. (G) _ _ | Density decrease healing.
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trajectory analyses of radiation dataset. (I) Violin plots of cluster-specific makers in radiation dataset. They peaked at day 3 and declined afterwards.



