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Supplementary Table 1. Characterization of adipogenic lineage population in murine
bone via single-cell RNA sequencing studies

Species Source Isolation approach Adipogenic Markers Additional markers Hematopoietic
of origin lineage support factors
populations
Tikhonova et ~ Bones were flushed and digested by Liberase Adipocyte- Cxcll2, Lepr (Cd63, Cd200)-low Cxcli2, Scf, Veaml,
al., 2019 ! and DNase 1. Samples were sorted for VE- biased Lpl, Adipog, (Aipl, Spp1, Wifl, Bglap, 117, Csfl, 1115, 1134,
Cad”, LEPR" and COL2.3" cells. perivascular Apoe, Gasé, Sp7, Runx2)*-low/neg Ccl2, Ccll9, Bmp4
LEPR+ Esml Mgp*
Baryawno et The bones were flashed, crushed and digested Lepr-MSCs Cxcll2, Lepr (Thyl, Ly6a)-neg, Cd73, Cxcl12, Scf, Veaml,
al., 20192 by STEMxymel and Dispase II. Samples were Lpl, Cebpa, Cdl05 Angptl
further sorted for Ter119-CD71-Lin-. Adipoq, Apoe, Sp7*, Alpl*, Runx2*
Greml (Nes, Cspg4). -neg
Wolock etal.,  Crushed bones were digested using adipocyte Cxcll2, Lepr Nt5e Cxcll2, Scf, 117, 116,
20193 Collagenase/Dispase and sorted for CD45- progenitor Pparg, Cebpb,  (Runx2, Sp7, Alpl)*-low 1134, Ccl2, Bmp4
Ter119-CD31-. Adipoq and
(Bglap, Collal, Colla2,
Dmpl)*-neg
pre-adipocyte Cxcll2, Lepr (Fosb, Junb)*****
Pparg, Cebpb,
Adipoq
Baccin et al., Crushed bones were either enzymatically Adipo-CAR Cxcll2, Lepr CD51, CD200-mid, Cxcll2, Scf, Veaml,
20194 digested (Collagenase II and Dispase) or used (Cxcl12- Lpl, Cebpb, CD61-low 117, Csf1
without digestion. They were further sorted for  abundant- Adipogq, Apoe (Bglap, Sp7, Alpl)*-neg
Lin-Cd45-Cd71- cells. reticular) cells
Matsushita et ~ Bone epiphyseal growth plates were cut off Reticular Cxcll2, Lepr Collal*-low Cxcll2, Scf, Fgf7,
al., 2020 ° and the remaining part was digested by liberase ~ Adipoq+ cells Cebpb, Adipog  (Bglap, Sppl, Alpl, and 117
and pronase followed by grinding. Postn)*-neg
CDA45/Ter119/CD31- tdTomato+
Cxcl12(GFP)+ cells were sorted.
Zhong et al., The epiphyses were cut off and the central Marrow Cxcll2, Lepr (Plinl-neg, Fabp4-low)**  Cxcll2, Scf, Vcaml,
2020 and bone marrow was flashed. The metaphyseal adipogenic Lpl, Cebpa, (Lep-neg, Hoxc8-low, 117, Angptl
2021 %7 bone fragments were digested by proteases and  lineage Pparg, Hoxc9-low)*#* Csfl
sorted for endosteal Td bone marrow cells. precursors Adipoq, Apoe,  (Ucpl-neg, Cidea-low,
Mouse (MALPs) Greml, Kif2, Cox7al-low, Zicl-low)t
Ebf1, Eby2, (Tnfrsf9-neg, Citedl-low,
Ebf3 Shox2-low, Thx1-low) Tt
Pdgfrb*** | Lamb1***
(Vegfa, Vegfc, Angpt4,
Rspo3) 171
Dolgalev and  Data from Baccin et al. 4, Baryawno et al. %, Adipo-primed Cxcll2, Lepr (Bglap, Postn)*-neg Cxcll2, Scf, Veaml,
Tikhonova, Tikhonova et al. |, Wolock et al.?, and Zhong et mesenchymal Lpl, Cebpa, (Sp7, Alpl, Collal, Wifl, 117, Csfl, 1115, 1134,
20218 al. ¢ were integrated and re-analysed. stem and Pparg, Dmpl, and Bglap)*- Ccl2, Ccll9, Bmp4
Inoue et al., progenitor cells  Adipoq, Apoe, low/neg
2023 ¢ (MSPC-Adipo) Greml Runx2*, Spp1*
Sivaraj et al., Bones were crushed and digested using Lepr+ Esml1+ Cxcll2, Lepr (Aipl, Sp7, Bglap2, Cxcli2, Scf
2021 1° Collagenase type II and I. CD45/CD117-neg diaphyseal bone  Lpl, Cebpa, Collla2)*-neg
Pdgfrb-CreERT2 GFP+ cells were sorted. marrow stromal  Cebpb, Pparg,  Pdgfrb***
cells Adipoq, Apoe,
Gas6, Esml
Ye et al., Bones were crushed and digested by Early Cxcll2, Lepr (Bglap, Alpl)*-neg, Cxcll2, Veaml
2022 1 Collagenase I and Dispase. Samples were mesenchymal Adipoq Collal*-low
sorted for Lin"CD45/Ter119-VDO to produce  cells (adipo-
in house data which was further integrated with  lineage
data from Tikhonova et al.! and Baryawno et committed
al.2 cells)

Pisterzi et al.,
2023 12

Bones were crushed and digested using
Collagenase. Samples were sorted for either
lin CD45 Terl19 CD31" or

lin CD45 Terl19 CD31 Sca-1* CD51" cells.

Lepr+ cells

Cxcll2, Lepr
Lpl, Adipog,
Apoe

Runx2*, Spp1*

Cxcll2, Scf

*Osteogenic markers

***Pericyte markers
*****Stress-related transcription factors
* Chondrogenic markers

*% Mature adipocyte markers
*%% White adipocyte markers

T Brown adipocyte markers

11 Beige adipocyte markers

T11 Angiogenic markers

1 Perivascular MSC markers

+° Reanalyzed data from '3 and 8



Supplementary Table 2. Classification

cell RNA sequencing studies.

of stromal

cell populations based on single-

14

13,17

Early . . Adipo-derived Osteo - . .
Adipogenic . . Osteogenic Chondrogenic
Mesenchymal . osteogenic chondrogenic . Osteoblast : Chondrocyte
: progenitor . ; progenitor progenitor
Progenitor progenitor progenitor
+++ ++ ++ + + + +
CDh81 14-17 13, 15, 16, 18 15, 16 16 15, 16 15 18
(2
S ++ +++ +++ undetectable ++ undetectable +
_E LEPR 16, 17 11, 13-16, 18, 19 15, 16 16 16 15 18
®
€ ++ +++ +++ undetectable ++ +
T CXCL12 16,17 11, 13-16, 18, 19 15 16 16 16 18
g KITLG undetectable +++ ++ undetectable ++ + +
=
5 (SCF) 14 11, 14, 15, 18, 19 15, 16 16 15, 16 15 18
++ +++ +++ undetectable undetectable undetectable +
ANGPT1 16,17 11, 14-16, 18, 19 15, 16 16 15 15 18
+ +++ ++ undetectable + + +
LPL 14, 16 11, 13-16, 18, 19 15, 16 16 15 15 18
i +++ st undetectable + +
CSF1 15-17 11,15, 16 15, 16 16 13,16 18
undetectable +++ ++ undetectable ++ +
VCAM1 14 11, 13, 15, 16, 18 15, 16 16 16 18
L7 undetectable +++ ++ undetectable undetectable +
= 14 11, 15, 16, 19 15, 16 16 16 18
G ++ +++ ++ undetectable undetectable undetectable +
%) PPAR 15, 16 11, 14-16, 18 15, 16 16 16 15 18
124
g FABP4 undetectable +++ ++ undetectable undetectable +
I 14-16 16 16 16 16 18
€
o | ApiPO undetectable ++ undetectable undetectable undetectable +
c Q 16 13,16, 19 16 16 16 18
(9]
2 + ++ ++ undetectable + ++
o
o GAS6 14 11, 14-16, 18, 19 15, 16 16 15, 16 18
©
< undetectable + +++ undetectable undetectable +
CEBPA 16 11,15 16 16 16 18
++ st it undetectable + +
CEBPB 15,17 11,15, 18 15, 16 16 16 18
+ + + undetectable ++ + +
CEBPD 15,17 11,15, 18 15, 16 16 15, 16 15 18
undetectable + + undetectable undetectable +
PLIN1 16 13,15, 18 15, 16 16 16 18
cD36 undetectable Sists undetectable undetectable undetectable i
16 11,19 16 16 15,16 18
++ ++ ++ undetectable ++ +++ + ++
COL1A1 iS5 11, 14,15, 18 16 16 18 18 13 18
++ ++ +++ +++ ++ +++ + ++
COL1A2 15, 16 14-16, 18 15, 16 16 18, 15-17 18 13 18
ALPL undetectable ++ ++ undetectable ++ +++ +
14,17 11,14-16, 18 15,16 16 13,17 17,18 18
BGLAP undetectable undetectable undetectable +++ ++ +++ ++ +
n 14,16 14,16 16 16 15 15 13 18
—
Q
£ | spp1 undetectable | undetectable | undetectable +++ undetectable +++ ++ +
(o] 15, 16 16 16 16 15 15 13 18
1S
© | posSTN undetectable undetectable undetectable ++ undetectable +
c 16 16 16 17 16 18
(9]
()]
+ ++ ++ +++ +++ +++ + ++
o
_Sl_-} CDH11 14,15 14 15, 16 16 15, 16 15, 16 13 18
%2}
®) NCAMT undetectable undetectable undetectable +++ +++ +++ +++ +
14,16 16 16 13,16 15, 16 15, 16 13 18
MD + undetectable undetectable undetectable +++ +++ +++ +
O 15 16 16 16 15 15 13 18
undetectable ++ ++ +++ +++ +++ ++ ++
RUNX2 14 11, 14,15, 18 16 16 15 15 13 18
G undetectable undetectable undetectable undetectable il st i
TGFb1 15, 16 15 16 16 15 15 18
WIF1 undetectable undetectable undetectable Saiat ++ Sty Sisiaty st
16 15 16 16 16,17 15,17 15 13 18
+ ++ +++
ACAN 15 17 18
1]
4
) ++ undetectable undetectable +++ +++ +++
< MMP13 17 16 16 16 17 13,17
@
€ CHAD undetectable undetectable undetectable +++ + ++ +++
o 14,16 14,16 16 16 15 15 18
c
o +++ +++
g’ COL2A1 17 18
e]
5 co Y undetectable undetectable undetectable undetectable undetectable +++
= L9A2 3 16 16 16 16 16 18
O
++ ++ ++ ++ + + +++ +++
MGP 15-17 13, 15, 16, 18 15, 16 18 16 17 17 18
+ undetectable undetectable + + +++
SOX9 16 15

18




Marker gene expression levels are indicated as follows: "undetectable" denotes genes that were specifically
examined but showed no detectable expression signal; "+" indicates low-level expression; "++" represents
moderate expression; "+++" signifies high expression levels.
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