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Supp. Table S1. Gene-specific primer sequences used for the qPCR verification analysis of AD-MSCs and fibroblasts markers.
	Gene 
	Forward primer (5’-3’)
	Reverse primer (5’-3’)

	MMP 1
	GTTTTCTGGCCACAACTGCC
	CCTTGGGGTATCCGTGTAGC

	MMP3
	GACCTGGAAATGTTTTGGCCC
	AGCTTCAGTGTTGGCTGAGT

	S100A4
	CTCTCTCCTCAGCGCTTCTTC
	TGTCCCTGTTGCTGTCCAAG

	CXCL1
	CTGGCGGATCCAAGCAAATG
	GCCCCTTTGTTCTAAGCCAG

	PI16
	AGCGTGAGCACTACAACCTC
	ACAGCCGATCCTCTCTGTCT

	IGFBP5
	CCCAATTGTGACCGCAAAGG
	CGTCAACGTACTCCATGCCT

	COMP
	CCAAGTGGGCTACATCAGG
	GTCCAAGACCACGTTGCTG

	RPL13A
	CCGAAGATGGCGGAGGTG
	CGGAGGAAAGCCAGGTACTTC

	RPLP0
	CGTCCTCGTGGAAGTGACAT
	CATGCGGATCTGCTGCATCT

	HPRT1
	CCTGGCGTCGTGATTAGTGAT
	TCCAGCAGGTCAGCAAAGAA



Supp. Table S2. Summary of individuals characteristics and derived cell lines.

	ID
	Sex a
	Age
	BMI b
	Cancer type, TNM c
	Cell lines description d

	#1
	M
	71
	30
	Sigmoid colon cancer, cT2N0M1
	SASC#1 / VASC#1 / FIBRO#1

	#2
	F
	70
	26
	Large intestine cancer, cT3N1M0
	SASC#2 / VASC#2 / FIBRO#2

	#3
	M
	67
	22
	Stomach cancer, cT2N0M0
	SASC#3 / VASC#3 / FIBRO#3

	#4
	M
	60
	29
	Stomach cancer, cT1N0M0
	SASC#4 / VASC#4 / -


a M - male, F - female; b Only individuals with body mass index (BMI)  ≤30 were included in the study to avoid obesity-related bias; c Cancer TNM stage according to the current American Joint Committee on Cancer guidelines. d Subcutaneous and visceral adipose tissue, and skin samples were collected during scheduled surgical procedures, and processed to obtain subcutaneous adipose-derived mesenchymal stromal cells (SASC), visceral adipose-derived mesenchymal stromal cells (VASC) and fibroblasts (FIBRO). 
Supp. Table S3. Marker analysis by flow cytometry. 
Flow cytometry was applied to evaluate the expression of positive markers (CD73, CD90, CD105), negative markers (CD14, CD19, CD45), and additional markers (CD13, CD31) in subcutaneous adipose-derived mesenchymal stromal cells (SASC), visceral adipose-derived mesenchymal stromal cells (VASC), and dermal fibroblasts (FIBRO). The percentage of cells expressing the selected markers is presented in each column. Cell viability was assessed using DAPI (diamidino-2-phenylindole) staining. * The mean surface expression values per marker in SASC, VASC and FIBRO, along with the corresponding standard deviation (SD) values, are reported.

	[bookmark: _Hlk147916807]
	Marker expression analysis (% of stained cells)

	
	CD73
	CD90
	CD105
	CD14
	CD19
	CD45
	CD13
	CD31
	DAPI

	SASC#1
	93.38
	99.24
	97.21
	5.87
	0.66
	1.52
	99.71
	5.82
	2.30

	SASC#2
	9812
	95.69
	99.43
	0.80
	0.44
	0.03
	86.66
	1.41
	2.24

	SASC#3
	99.72
	99.61
	99.94
	0.41
	0.23
	0.16
	95.73
	0.18
	1.06

	SASC#4
	94.74
	99.28
	99.81
	2.64
	2.69
	1.07
	98.22
	2.1
	1.80

	Mean*
± SD
	96.49
2.90
	98.46
1.90
	99.10
1.30
	2.43
2.50
	1.01
1.10
	0.70
0.70
	95.08
5.80
	2.38
2.40
	1.85
0.60

	VASC#1
	97.81
	99.50
	99.64
	1.46
	1.21
	1.14
	99.78
	1.57
	1.87

	VASC#2
	95.56
	91.87
	97.70
	2.57
	3.77
	0.20
	94.52
	2.30
	3.93

	VASC#3
	98.72
	95.48
	99.45
	0.20
	0.14
	0.26
	97.97
	0.40
	4.54

	VASC#4
	88.47
	98.56
	88.44
	4.67
	3.51
	1.80
	86.48
	2.32
	1.16

	Mean*
± SD
	95.14
4.60
	96,.35
3.40
	96.31
5.30
	2.23
1.90
	2.16
1.80
	0.85
0.80
	94.69
5.90
	1.65
0.90
	2.88
1.60

	FIBRO#1
	99.90
	99.98
	99.84
	0.12
	0.28
	0.18
	99.72
	0.10
	0.44

	FIBRO#2
	99.94
	99.98
	99.83
	0.55
	0.81
	0.10
	99.99
	0.15
	0.09

	FIBRO#3
	99.80
	98.59
	99.75
	7.36
	0.37
	0.94
	99.88
	2.09
	1.45

	Mean*
± SD
	99.88
0.07
	99.52
0.80
	99.81
0.05
	2.68
4.06
	0.49
0.28
	0.41
0.46
	99.86
0.14
	0.78
1.13
	0.66
0.71






Supp. Table S4. Summary of quality control (QC) filtering steps within Seurat. 
Individual #1

	
	SASC#1
	VASC#1
	FIBRO#1

	Number of cells before QC
	1875 (100%)
	6497 (100%)
	3711 (100%)

	Number of cells with >10% of mitochondrial RNA
	271 (14.45%)
	944 (14.53%)
	438 (11.80%)

	Number of cells with <1000 genes
	155 (8.27%)
	775 (11.93%)
	705 (18.99%)

	Number of cells with <2000 reads
	100 (5.33%)
	632 (9.73%)
	691 (18.62%)

	Final number of cells after QC
	1557 (83.04%)
	5323 (81.93%)
	2759 (74.35%)

	Total genes detected
	24 290 (100%)
	25 221 (100%)
	23 434 (100%)

	Number of genes expressed in >2 cells
	22 026 (90.68%)
	23 083 (91.52%)
	21 117 (90.11%)



Individual #2

	
	SASC#2
	VASC#2
	FIBRO#2

	Number of cells before QC
	4072 (100%)
	4369 (100%)
	5279 (100%)

	Number of cells with >10% of mitochondrial RNA
	1144 (28.09%)
	1197 (27.40%)
	1919 (36.35%)

	Number of cells with <1000 genes
	721 (17.71%)
	932 (21.33%)
	646 (12.24%)

	Number of cells with <2000 reads
	664 (16.31%)
	863 (19.75%)
	526 (9.96%)

	Final number of cells after QC
	2527 (62.06%)
	2667 (61.04%)
	3098 (58.69%)

	Total genes detected
	24 361 (100%)
	24 973 (100%)
	24 432 (100%)

	Number of genes expressed in >2 cells
	22 031 (90.44%)
	22 606 (90.52%)
	22 108 (90.49%)




Individual #3

	
	SASC#3
	VASC#3
	FIBRO#3

	Number of cells before QC
	3004 (100%)
	3935 (100%)
	2162 (100%)

	Number of cells with >10% of mitochondrial RNA
	181 (6.03%)
	1002 (25.46%)
	285 (13.18%)

	Number of cells with <1000 genes
	133 (4.43%)
	1659 (42.16%)
	312 (14.43%)

	Number of cells with <2000 reads
	113 (3.76%)
	1574 (40.00%)
	285 (13.18%)

	Final number of cells after QC
	2766 (92.08%)
	1897 (48.21%)
	1653 (76.46%)

	Total genes detected
	24 838 (100%)
	23 963 (100%)
	23 255 (100%)

	Number of genes expressed in >2 cells
	22 537 (90.74%)
	21 534 (89.86%)
	20 931 (90.01%)



Individual #4

	
	SASC#4
	VASC#4
	FIBRO#4

	Number of cells before QC
	2434 (100%)
	1801 (100%)
	NA

	Number of cells with >10% of mitochondrial RNA
	324 (13.31%)
	332 (18.43%)
	NA

	Number of cells with <1000 genes
	383 (15.74%)
	246 (13.66%)
	NA

	Number of cells with <2000 reads
	337 (13.85%)
	199 (11.05%)
	NA

	Final number of cells after QC
	1890 (77.65%)
	1400 (77.73%)
	NA

	Total genes detected
	24 793 (100%)
	25 261 (100%)
	NA

	Number of genes expressed in >2 cells
	22 552 (90.96%)
	22 970 (90.93%)
	NA






Supp. Table S5. List of differentially expressed genes (DEGs) between SASC and VASC. 
Note: Supp. Table S5 is provided as a separate Excel file.
Five genes demonstrating at least 1-fold difference in their geometrical mean expression - SERPINE2 (serpin family E member 2) and KRT18 (keratin 18), which were upregulated, and PI16, CCN5, STMN2, which were downregulated - are presented in bold in column 1.

Supp. Table S6. List of differentially expressed genes (DEGs) between clusters in SASC. 
Note: Supp. Table S6 is provided as a separate Excel file.
List of references cited in Suppl. Table S6 are provided in the Reference section in the Supplementary Information.

Supp. Table S7. Gene Ontology analysis in SASC clusters. 
Note: Supp. Table S7 is provided as a separate Excel file.

Supp. Table S8. List of differentially expressed genes (DEGs) between clusters in VASC. 
Note: Supp. Table S8 is provided as a separate Excel file.
Refence by Vijay et al. (2020) [PMID: 25068904] was cited in Supp. Table S8.

Supp. Table S9. Gene Ontology analysis in VASC clusters. 
Note: Supp. Table S9 is provided as a separate Excel file.

Supp. Table S10. List of differentially expressed genes (DEGs) between fibroblasts and SASC/VASC identified in this study. 
Note: Supp. Table S10 is provided as a separate Excel file.



Supp. Table S11. Detailed description of the top differentially expressed genes (DEGs) from SASC, VASC and dermal fibroblasts.

	Gene (symbol)
	Description
	References

	Peptidase Inhibitor 16 (PI16)
	PI16 belongs to the catabolite activator protein (CAP). Associated with the extracellular matrix (ECM), inhibits peptidase activity and the growth of cells involved in myocardial development. It is also a type 2 metalloproteinase inhibitor under conditions of inflammation and high shear forces.
	[7,8]

	Cartilage Oligomeric Matrix Protein (COMP) 
(MIM *600310)
	Extracellular matrix protein, takes part in collagen folding and fibril formation. Involved in chondrogenesis, mechanical stress resistance, and thrombin inhibition.
	[9,10]

	Cytokine Receptor-Like Factor 1 (CRLF1)
(MIM *604237)
	Participates in the ciliary neurotrophic factor receptor pathway. Associated with the inflammatory response. Its levels are increased by pro-inflammatory cytokines. Is expressed in the thymus, heart, bone marrow, and spleen. In addition, circular CRLF1 negatively regulates adipogenesis.
	[11,12]

	Imprinted Maternally Expressed Noncoding Transcript (H19)
(MIM *103280)
	Long non-coding RNA, shows higher levels of expression in various cancers including breast, bladder, and oral squamous cell carcinoma. Associated with aging and inflammation. Participates in osteogenic differentiation.
	[13,14]

	Elastin (ELN)
(MIM *130160)
	ELN proliferates mainly during prenatal development. In adulthood, its synthesis is inhibited. Elastin monomer-tropoelastin builds elastic fibers. Responsible for vascular smooth muscle proliferation and organization. It is found in the aorta, lungs, or ligaments.
	[15,16]

	Microfibrillar-Associated Protein 5 (MFAP5)
(MIM *601103)
	MFAP5 is present in the microfibrils of the elastin crosslink in various tissues including adipose tissue. Is highly expressed in osteoblasts. Associated with cell signaling in microfibril assembling, elastogenesis, and cell viability. Furthermore, MFAP5 has pro-angiogenic effects.
	[17,18]

	Small Nucleolar RNA Host Gene 5 (SNHG5)
(MIM *613263)
	Long non-coding RNA.  Present in various disorders such as melanoma, gastric cancer, and colorectal cancer. Oncogene in the formation of liver cancers.
	[19,20]

	Periostin (POSTN)
(MIM *608777)
	Associated with the extracellular matrix, it affects the differentiation and survival of osteoblasts. Found in bones, skin, and tendons. Predictive factor associated with poor prognosis in solid tumors.
	[21–23]

	Cellular Communication Network Factor 2 (CCN2) 
(MIM *121009)
	Present in endothelial cells, chondrocytes, fibroblasts or vascular smooth muscle cells. Participates in cell adhesion, proliferation and differentiation. Associated with the processes of angiogenesis, inflammation, osteogenesis and chondrogenesis.
	[24–26]

	Tissue Inhibitor of Metalloproteinase 3 (TIMP3)
(MIM *188826)
	TIMP3 is a marker of mature dendritic cells. Inhibits angiogenesis and cell proliferation as well as induces apoptosis. Potential biomarker of cancer.
	[22,27,28]

	Insulin-Like Growth Factor-Binding Protein 3 (IGFBP3)
(MIM *146732)
	IGFBP3 affects cell proliferation, migration, and differentiation. Depending on cellular signals, it can stimulate DNA repair and cell growth, or induce apoptosis. Influences the stemness maintenance of endometrium-derived mesenchymal stem cells.
	[29,30]

	Lim and Calponin Homology Domains-Containing Protein 1 (LIMCH1)
(MIM *617750)
	A negative regulator of cell motility. Potential biomarker for the treatment of cervical cancer. In addition, LIMCH1 is associated with breast cancer.
	[31,32]

	ZNFX1 Antisense RNA 1 (ZFAS1)
	It affects follicular development and the differentiation of epithelial cells in the mammary gland. Undergoes the above expression in tumor tissues. Associated with progression in colon cancer.
	[33,34]

	Placenta-Specific Gene 9 (PLAC9)
(MIM *612857)
	Present in the human placenta, fat tissue, prostate, lung, or colon. The elevated expression may be associated with pathological changes in the lungs.
	[35,36]

	Inhibin, Beta A (INHBA)
(MIM *147290)
	Associated with follicle activation in women and follicle-stimulating hormone secretion in men. Elevated expression levels are present in gastric, esophageal, ovarian, or prostate cancer.
	[37,38]

	Fibronectin Type III Domain-Containing Protein 1 (FNDC1)
(MIM * 609991)
	FNDC1 presence is detected in the kidneys, thyroid, heart, or digestive system. It plays an important role in the angiogenesis and apoptosis of cardiac cells. Abnormal expression is found in the stomach, prostate, or breast cancer.
	[39,40]

	Dickopf Wnt Signaling Pathway Inhibitor 1 (DKK1)
(MIM *605189)
	Wnt pathway inhibitor. Expressed in bone, spleen, prostate, colon and placenta. Associated with embryonic development and tumorigenic processes.
	[41,42]

	Transgelin (TAGLN)
(MIM *600818)
	Associated with smooth muscle differentiation. Interacts with stress fibers in MSCs. Has tumor suppressor effects in some types of cancer. Mainly present in endometrium, prostate, bladder as well as adipose tissue.
	[43,44]

	Ribosomal Protein S8 (RPS8)
(MIM *600357)
	Encodes a protein that is a component of the small subunit of the 40S ribosome. It is not tissue specific. Increased expression in the presence of tumors and colon polyps.
	[45,46]

	RNA-Binding Motif Protein 3 (RBM3)
(MIM *300027)
	The elevated expression under hypoxia and cold conditions. Present in highly proliferative tissue. Associated with the proliferation of tumor cells, fibroblasts, and neuronal stem cells.
	[47,48]

	Keratin 18, Type I (KRT18)
(MIM *148070)
	KRT18 plays a protective role for epithelial cells and replenishes the tissue as intermediate fibers. It provides mechanical resistance to cells and mediates the processes of apoptosis and cell growth. Abundantly expressed in  colon, small intestine, liver and stomach. Serves as a biomarker and regulator in many neovascular cancers including breast cancer, hepatocellular carcinoma, gastric and colorectal cancer.
	[49,50]

	Insulin-Like Growth Factor-Binding Protein 7 (IGFBP7)
(MIM *602867)
	Strongly associated with endothelial cells. Expressed in organs of the gastrointestinal tract and in the brain, spleen, or kidneys. Acts as an oncogene or tumor suppressor gene in various types of cancer. 
	[51,52]

	Matrix Gamma- Carboxyglutamic Acid (MGP)
(MIM *154870)
	Mesenchymal gene, at first isolated from bone tissue. Also present in kidney, lung or cartilage. Overexpressed in skin, breast, and ovarian cancers. Inhibits calcification of arteries and cartilage.
	[53,54]

	Myosin, Heavy Chain 10, Nonmuscle (MYH10)
(MIM *160776)
	It is part of nonmuscle myosin II. Associated with morphogenesis, cytokinesis, adhesion, cell polarity and motility, transport of organelles. Present in lung, placenta, brain or adipocytes.
	[55,56]

	Secreted Frizzled-Related Protein 4 (SFRP4)
(MIM *606570)
	Wnt pathway antagonist. Overexpression of the gene is implicated in the pathogenesis of obesity, aging and diabetic complications. In contrast, expression in the myocardium has been linked to apoptosis.
	[57,58]

	Collagen, Type IV, Alpha-1 (COL4A1)
(MIM *120130)
	A component of the basement membrane, it interacts with other ECM proteins. Expression of this gene is present in endothelial, epithelial, hepatic cells and fibroblasts. Elevated levels seen in urinary bladder cancer and breast cancer.
	[59,60]

	Ubiquitin Carboxyl-Terminal Esterase L1 (UCHL1)
(MIM *191342)
	It has specific expressions for neurons and cells of the neuroendocrine system. It is strongly expressed in breast cancer. Exhibits ubiquitin hydrolase and ligase activity, associated with proteasomal protein degradation.
	[61,62]

	Actin, Alpha-2, Smooth Muscle, Aorta (ACTA2)
(MIM *102620)
	ACTA2 is involved in maintaining normal blood pressure and vascular contractility. Present in the endometrium, bladder, prostate and esophagus.
	[63,64]

	Coagulation Factor II Receptor (F2R)
(MIM *187930)
	Associated with angiogenesis, platelet mobilization, cell proliferation and apoptosis. Modulates the endothelial lining. Expressed in spleen, gallbladder, skin as well as lungs
	[65,66]

	Insulin-Like Growth Factor-Binding Protein 5 (IGFBP5)
(MIM *146734)
	IGF5 expression is present in bones, lungs, muscles, ovaries and kidneys. It is involved in the response to inflammation, fibrosis, migration and cell proliferation. Overexpression of the gene evident in diabetic complications.
	[67,68]

	Coiled-Coil Domain-Containing Protein 80 (CCDC80)
(MIM *608298)
	Present in adipocytes and preadipocytes. Protein activity is associated with glycosaminoglycan binding, cell adhesion and response to bacteria. Function is also linked to obesity.
	[69,70]

	Keratin 7, Type II  (KRT7)
(MIM *148059)
	KRT7 is expressed in epithelial cells of internal organs and glandular vessels. It is found in large quantities in the thyroid, lungs or bladder. Altered expression in cancers of the colon, esophagus as well as the cervix.
	[71,72]

	Secreted Protein, Acidic, Cysteine-Rich (SPARC)
(MIM *182120)
	Bone matrix protein. Associated with bone mineralization, proliferation, differentiation, migration, and angiogenesis. Gene overexpression in gastrointestinal cancers, breast cancer, glioblastoma.
	[73,74]

	Superoxide Dismutase 3 (SOD3)
(MIM *185490)
	Associated with the extracellular matrix. It has antioxidant as well as prooxidant properties, which involves controlling redox-dependent processes.
	[75,76]

	Tissue Inhibitor of Metalloproteinase 1 (TIMP1)
(MIM *305370)
	Inhibits the activity of extracellular matrix proteins. Affects cell proliferation and apoptosis. Increased expression in gastric and pancreatic cancer.
	[77,78]

	Cadherin 2 (CDH2)
(MIM *114020)
	Linked to many physiological processes such as bone composition, cartilage formation, cell adhesion or nervous system development (neurulation, maintenance of synapses, neuronal migration).
	[79,80]

	Prostaglandin I2 Synthase (PTGIS)
(MIM *601699)
	Present in the tonsils, bladder, heart or lungs in the areas of plasma membranes, nuclear membranes and endoplasmic reticulum. Essential in the vascular system, it regulates vasodilation, inhibits platelet aggregation and cell growth.
	[81,82]

	Serpin Peptidase Inhibitor, Clade E, Member 2 (SERPINE2)
(MIM *177010)
	Found in the extracellular matrix of endothelial cells, macrophages, fibroblasts or chondrocytes. Regulates the blood clotting system and proteolysis.
	[83,84]

	Matrix Metalloproteinase 1 (MMP1)
(MIM *120353)
	Involved in degrading ECM components and the basement membrane. Engaged in physiological processes (tissue reconstruction, reproduction, embryogenesis) and pathological ones (inflammation, cardiovascular disease, metastasis). Increased expression in breast, lung, and bladder cancers.
	[85,86]

	Matrix Metalloproteinase 3 (MMP3)
(MIM *185250)
	Digests various components of the ECM, associated with fibrinolysis, cell differentiation, ossification of cartilage, wound healing, and the development of atherosclerosis.
	[87,88]

	Superoxide Dismutase 2 (SOD2)
(MIM *147460)
	Mediates regulation of oxidative stress, metabolism and inflammation. Present in mitochondria of appendix, liver, bone marrow, bladder, among others.
	[89,90]

	S100 Calcium-Binding Protein A4 (S100A4)
(MIM *114210)
	Involved in differentiation, proliferation, cell motility, angiogenesis and cytokine activity. Present in neutrophils, macrophages, T lymphocytes, lung cells, bone marrow cells, appendix cells and adipose.
	[91,92]

	Interferon-Alpha-Inducible Protein 6 (IFI6)
(MIM *147572)
	Regulates apoptotic activity in mitochondria and cell proliferation. It also has functions related to the immune system. Present in breast and gastric tumors.
	[93,94]

	Adrenomedullin (ADM)
(MIM *103275)
	Function related to maintaining normal blood pressure, dilating blood vessels. Expressed in the tissues of the cardiovascular system, kidney and lung. Increased expression observed in cardiovascular disease and renal insufficiency.
	[95,96]

	Tumor Necrosis Factor Receptor Superfamily, Member 11B (TNFRSF11B)
(MIM *602643)
	Associated with bone resorption through negative modulation of osteoclast formation. Supposed to act as a regulator in the cardiovascular system and prevent the arrangement of calcium deposits in the arteries
	[97,98]

	Cathepsin K (CTSK)
(MIM *601105)
	Present in osteoclasts and chondroclasts, associated with bone resorption and extracellular matrix degradation. Expression is also prominent in breast cancer.
	[99,100] 

	Chemokine, CXC Motif, Ligand 12 (CXCL12)
(MIM *600835)
	Important factor in embryonic development, hematopoiesis, creation of new blood vessels and inflammation. Also associated with cancer growth. Expressed by bone marrow stromal cells and endothelial cells in the brain.
	[101,102]

	Major Histocompatibility Complex, Class I, B (HLA-B)
(MIM *142830)
	A part of HLA class I, associated with immune response.  Expression is seen in spleen, lymph node, lung, intestine, skin.
	[103,104]

	Ubiquitin-Like Modifier (ISG15)
(MIM *147571)
	Responsible for chemotactic activity against neutrophils, intercellular signaling and antiviral response. Gene expression present in salivary glands, bone marrow, spleen.
	[105,106]

	Membrane Metalloendopeptidase (MME)
(MIM *120520)
	It has functions related to cell proliferation and migration. Its presence has been detected in intestinal, lung, liver, kidney and brain cells.
	[107,108]

	RHO Family GTPase 3 (RND3)
(MIM *602924)
	It has functions related to cell migration, proliferation and modulation of the actin cytoskeleton. Furthermore, involved in the development of cardiovascular diseases and cancers (including gastric cancer).
	[109,110]

	Dermatopontin (DPT)
(MIM *125597)
	Associated with wound healing through increased adhesion of fibroblasts and keratinocytes. Involved in cell interactions with the extracellular matrix. Gene expression detected in adipose tissue, heart, intestine.
	[111,112]

	C-Type Lectin Domain Family 2, Member B (CLEC2B)
(MIM *603242)
	Responsible for the activation of lymphocytes. Relieved to plasma following platelet mobilization. Highly expressed in skin, spleen and bone marrow.
	[113,114]

	Cytochrome P450, Family 7, Subfamily B, Polypeptide 1 (CYP7B1)
(MIM *603711)
	Associated with the alternative pathway of bile acid synthesis. Involved in the metabolism of sex hormones. Expressed in the liver, brain, thyroid gland.

	[115,116]

	Twist Family bHLH Transcription Factor 2 (TWIST2)
(MIM *607556)
	It participates in embryogenesis and inhibits the maturation of muscle and bone cells. Expression of the gene has been detected in adipose tissue, skin, and prostate.
	[117,118]

	Chemokine, CC Motif, Ligand 2 (CCL2)
(MIM *158105)
	Expressed by fibroblasts, astrocytes, endothelial cells, epithelial cells and smooth muscle cells. Participates in the body's defense and repair processes by attracting cells to affected areas. Overexpression is detected in cancers of the breast, esophagus, stomach, colon, ovary.
	[119,120]

	MT-RNR2 Like 8 (MTRNR2L8)
	Neuroprotective factor, inhibit apoptosis and inflammation. Associated with stress resistance. Present in both the cytoplasmic and extracellular regions.
	[121,122]


Supp. Table S12. List of the top 30 marker genes differentiating between fibroblasts and SASC/VASC.
	Gene Name
	FIBRO vs SASC Average log2 fold change
	Fraction in FIBRO
	Fraction in SASC
	P-value (adjusted) p-value SASC
	FIBRO vs VASC Average log2 fold change
	Fraction in FIBRO
	Fraction in VASC
	P-value (adjusted) p-value VASC
	Zych et al. 2014 [5]
	Abreu de Melo et al. 2021 [6]

	POSITIVE MARKERS

	MMP1
	4,486483
	0,837
	0,025
	0 (0)
	4,505637
	0,837
	0,027
	0 (0)
	
	46,672

	MMP3
	3,870789
	0,838
	0,134
	0 (0)
	3,945995
	0,838
	0,055
	0 (0)
	5.259032678
	7,935

	S100A4
	2,947444
	0,921
	0,664
	0 (0)
	2,863632
	0,921
	0,575
	0 (0)
	2.673123397
	28,086

	IFI6
	2,585523
	0,839
	0,547
	0 (0)
	2,56937
	0,839
	0,464
	0 (0)
	
	23,083

	CXCL1
	2,352146
	0,451
	0,008
	0 (0)
	2,34605
	0,451
	0,014
	0 (0)
	3.512696982
	

	ISG15
	1,837746
	0,825
	0,846
	0 (0)
	1,861943
	0,825
	0,746
	0 (0)
	
	16,882

	CTSK
	1,824697
	0,942
	0,883
	0 (0)
	2,504377
	0,942
	0,716
	0 (0)
	
	29,446

	CYP7B1
	1,596877
	0,596
	0,173
	0 (0)
	1,609551
	0,596
	0,131
	0 (0)
	
	22,359

	LY6E
	1,539429
	0,865
	0,95
	0 (0)
	1,542205
	0,865
	0,892
	0 (0)
	
	15,997

	TMEM176B
	1,529808
	0,497
	0,088
	0 (0)
	1,588556
	0,497
	0,02
	0 (0)
	
	57,182

	NEGATIVE MARKERS

	CCDC80
	-1,59409
	0,832
	0,994
	0 (0)
	-2,00652
	0,832
	0,993
	0 (0)
	-2.526992064
	-11,116

	COL4A1
	-1,60375
	0,444
	0,912
	0 (0)
	-2,13569
	0,444
	0,943
	0 (0)
	N/S
	-30,782

	CLIC3
	-1,61727
	0,166
	0,833
	0 (0)
	-1,5986
	0,166
	0,782
	0 (0)
	-4.004096448
	N/S

	SPARC
	-1,70121
	0,886
	0,996
	0 (0)
	-2,03238
	0,886
	0,998
	0 (0)
	-3.27378479
	-15,371

	EFEMP1
	-1,7381
	0,2
	0,908
	0 (0)
	-1,78376
	0,2
	0,894
	0 (0)
	-3.323299768
	-26,327

	CDH2
	-1,80326
	0,162
	0,942
	0 (0)
	-2,05581
	0,162
	0,941
	0 (0)
	-4.222925846
	-31,613

	TPM1
	-1,83299
	0,894
	0,999
	0 (0)
	-2,07155
	0,894
	0,999
	0 (0)
	-2.19301827
	N/S

	KRT7
	-1,84339
	0,133
	0,884
	0 (0)
	-2,14138
	0,133
	0,842
	0 (0)
	-4.386368816
	-23,696

	VCAN
	-2,00011
	0,691
	0,984
	0 (0)
	-2,0722
	0,691
	0,972
	0 (0)
	-3.202347268
	-21,481

	ACTA2
	-2,04002
	0,512
	0,874
	0 (0)
	-2,41084
	0,512
	0,896
	0 (0)
	-3.273133043
	-20,362

	IGFBP7
	-2,09029
	0,79
	0,994
	0 (0)
	-2,71296
	0,79
	0,987
	0 (0)
	-3.825338238
	N/S

	INHBA
	-2,10413
	0,307
	0,937
	0 (0)
	-2,08054
	0,307
	0,917
	0 (0)
	-3.916208979
	-24,108

	TIMP3
	-2,15144
	0,641
	0,981
	0 (0)
	-2,05469
	0,641
	0,957
	0 (0)
	-4.48098573
	N/S

	IGFBP5
	-2,31262
	0,18
	0,775
	0 (0)
	-2,58867
	0,18
	0,802
	0 (0)
	-2.553521471
	-38,544

	POSTN
	-2,48366
	0,767
	0,98
	0 (0)
	-2,44336
	0,767
	0,907
	0 (0)
	-4.277563864
	-42,901

	TAGLN
	-2,65058
	0,714
	0,994
	0 (0)
	-2,77994
	0,714
	0,989
	0 (0)
	-2.623927376
	-27,861

	MGP
	-2,68571
	0,054
	0,765
	0 (0)
	-3,13864
	0,054
	0,781
	0 (0)
	N/S
	-30,292

	PI16
	-2,96732
	0,004
	0,624
	0 (0)
	-1,79624
	0,004
	0,398
	0 (0)
	-4.298649546
	-49,878

	MFAP5
	-3,20671
	0,199
	0,989
	0 (0)
	-3,23205
	0,199
	0,973
	0 (0)
	-3.921596288
	-3,697

	COMP
	-3,72632
	0,22
	0,954
	0 (0)
	-2,9054
	0,22
	0,853
	0 (0)
	-2.449051665
	-20,326



Gene name: Subgroup of 10 upregulated and 20 downregulated genes in fibroblasts, each showing at least a 1.5 log2 fold change (adjusted p-value < 0.001), consistent expression in both SASCs and VASCs, and concordance across at least two independent studies (including the current study). This subgroup of 30 genes, meeting the specified criteria, was selected from an original set of 1,509 genes differentially expressed in fibroblasts compared to SASC or VASC (adjusted p-value < 0.05), based on scRNA-seq results (Supp. Table S10 and Figure 3). FIBRO vs SASC Average log2 fold change and FIBRO vs VASC Average log2 fold change: Log2-transformed mean fold changes in gene expression from single-cell RNA sequencing between fibroblasts and SASC or VASC, respectively; Fraction in FIBRO/SACS/VASC: fraction of cells expressing the specified gene in each cell type. Zych et al. 2014 [5] and Abreu de Melo et al. 2021 [6]: expression values of the corresponding genes from Zych et al. 2014 (PMID: 25068904) and Abreu de Melo et al. 2021 (PMID: 33389760); NS: not specified.
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Supplementary Table S13. Results of confirmatory quantitative PCR analysis of selected AD-MSC and fibroblast markers.
	Gene
	SASC_1 Mean ±SD
	SASC_4  Mean ±SD
	VASC_2 Mean ±SD
	VASC_5 Mean ±SD
	(SV)ASC Mean
	FIBRO_3 Mean ±SD
	FIBRO_6 Mean ±SD
	FIBRO Mean
	FIBRO Mean/ (SV)ASC Mean
	qPCR Log2 Fold Change
	scRNA-seq Mean Log2 Fold Change SASC
	scRNA-seq Mean Log2 Fold Change VASC

	CXCL1
	0,12± 0,02
	0,38± 0,00
	0,80±0,02
	0,37±0,00
	0,42
	16,45±0,14
	31,65±1,10
	24,05
	57,80
	5,85
	2,35
	2,35

	S100A4
	0,38±0,00
	0,05± 0,00
	0,42±0,01
	0,10±0,00
	0,24
	2,30±0,00
	1,67±0,02
	1,98
	8,36
	3,06
	2,95
	2,86

	MMP1
	0,60±0,00
	0,04±0,00
	0,78±0,01
	0,05±0,00
	0,36
	13,56±0,14
	22,58±0,31
	18,07
	49,53
	5,63
	4,49
	4,51

	MMP3
	2,25±0,02
	0,26± 0,00
	0,02±0,00
	0,30±0,01
	0,71
	18,47±0,13
	48,60±0,17
	33,53
	47,37
	5,57
	3,87
	3,95

	COMP
	14,20±0,12
	27,49±1,05
	7,28±0,03
	25,43±0,26
	18,60
	0,03±0,00
	0,29±0,01
	0,16
	0,01
	-6,87
	-3,73
	-2,91

	IGFBP5
	0,35±0,01
	0,71±0,01
	0,60±0,02
	0,53±0,00
	0,55
	0,01±0,00
	0,08±0,01
	0,05
	0,09
	-3,49
	-2,31
	-2,59

	PI16
	2,63±0,01
	0,11±0,00
	0,49±0,01
	0,15±0,01
	0,84
	0,00±0,00
	0,00±0,00
	0,00
	0,00
	-9,88
	-2,97
	-1,80



Gene: genes with contrasting expression differences between AD-MSCs and fibroblasts, selected for confirmatory qPCR from the set shown in Supplementary Table S12. The relative expression levels of these seven genes are sufficient to distinguish between AD-MSCs and fibroblasts. SACS_1_4, VASC_2_5, FIBRO_3_6 Mean ±SD: expression mean and standard deviation between technical replicate qPCR experiments; SV(ASC) Mean: stromal and vascular adipose derived mesenchymal stromal cells expression mean between biological replicates; FIBRO Mean: fibroblasts expression mean between biological replicates; FIBRO Mean/(SV)ASC Mean: ratio of mean expression between fibroblats and AD-MSCs; qPCR Log2 Fold Change: Log2-transformed fold change in gene expression between fibroblasts and AD-MSCs; scRNA-seq Mean Log2 Fold Change SASC and scRNA-seq Mean Log2 Fold Change VASC: Log2-transformed mean fold changes in gene expression from single-cell RNA sequencing between fibroblasts and SASC or VASC, respectively (Supplementary Table S12). SASC_1, VASC_2, FIBRO_3 were derived from donor #1. SASC_4, VASC_5, FIBRO_6 were derived from donor #2. The corresponding technical description of qPCR assay is provided in Materials and Method under "Quantitative PCR analysis of selected AD-MSCs and fibroblasts markers" subsection; qPCR primer sequences are provided in Supplementary Table S1.
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Supp. Figure S1. Flow cytometry analysis of subcutaneous (SASC) and visceral (VASC) adipose derived mesenchymal stromal cells.
At passage 3, SASC and VASC were evaluated for the expression of positive stem/stromal cell surface markers (CD73, CD90, CD105) and negative markers (CD14, CD19, CD45). Additional positive (CD13) and negative (CD31) markers were also assessed. Cell viability was determined using DAPI staining. The descriptions of the panels correspond to SASC and VASC samples obtained from four unrelated individuals, where SASC#1 and VASC#1 represent samples collected from individual #1. 
[image: ] Supp. Figure S2. Differentiation capacity of SASC and VASC subcutaneous collected from four unrelated individuals.
The VASC#3 sample was not differentiated due to insufficient source material.
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Supp. Figure S3. Flow cytometry analysis of dermal fibroblasts. 
At passage 3, dermal fibroblasts (FIBRO) were evaluated for the expression of positive stem/stromal cell surface markers (CD73, CD90, CD105, CD13, CD14, CD19, CD45, CD31). The description of the panels correspond to FIBRO samples collected from four unrelated individuals (FIBRO#1, FIBRO#2, FIBRO#3).
[image: ]

Supp. Figure S4. Quality control of single-cell RNA sequencing data of subcutaneous AD-MSCs collected from four individuals (SASC#1-SASC#4).
The plots display the number of detected genes and the percentage of identified mitochondrial transcripts in SASC data (A). Violin plots represent the counts per cell, identified genes, and mitochondrial reads in SASC data (B).
[image: ]
Supp. Figure S5. Quality control of single-cell RNA sequencing data of visceral AD-MSCs collected from four individuals (VASC#1-VASC#4).
The plots display the number of detected genes and the percentage of identified mitochondrial transcripts in VASC data (A). Violin plots represent the counts per cell, identified genes, and mitochondrial reads in VASC data (B).
[image: ]
Supp. Figure S6. Quality control of single-cell RNA sequencing data of dermal fibroblasts collected from three individuals (FIBRO#1-FIBRO#3).
The plots display the number of detected genes and the percentage of identified mitochondrial transcripts in FIBRO data (A). Violin plots represent the counts per cell, identified genes, and mitochondrial reads in FIBRO data (B).
[image: ]FIBRO
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Supp. Figure S7. Cell distribution and marker expression of SASC, VASC, and FIBRO. 
Uniform Manifold Approximation and Projection (UMAP) plots representing the SASC and VASC distribution (A) and the number of cells expressing positive stem/stromal marker genes in SASC (first bar chart) and VASC (second bar chart) clusters, as well as cell distribution and marker expression in fibroblast clusters (third bar chart) (B). 
[image: ]
Supp. Figure S8. Integrated expression of stem/stromal marker genes in clusters 1-9 of SASC and VASC from the four individuals analyzed in this study. 
The values represent the percentage of cells expressing each marker gene based on the list of positive and negative markers recommended by the International Federation for Adipose Therapeutics and Science (IFATS) and the International Society for Cellular Therapy (ISCT) [123–126].	
Positive stem/stromal marker genes: 
ENG (MIM *131195) - alternative symbol CD105; NT5E (MIM *129190) - alternative symbol CD73; THY1 (MIM *188230) - alternative symbol CD90; CD59 (MIM *107271); CD44 (MIM *107269); ITGB1 (MIM *135630) - alternative symbol CD29. 
Negative  stem/stromal marker genes: 
PTPRC (MIM *151460) - alternative symbol CD45; CD34 (MIM *142230); CD14 (MIM *158120); ITGAM (MIM *120980) - alternative symbol CD11B; CD19 (MIM *107265); CD79A (MIM *112205); HLA-DRA (MIM *142860); HLA-DRB1 (MIM *142857); HLA-DRB5 (MIM *604776); PECAM1 (MIM *173445) - alternative symbol CD31; NCAM1 (MIM *116930) - alternative symbol CD56; SELP (MIM *173610) - alternative symbol CD62.



[image: ]Supp. Figure S9. Integrated expression of positive and negative fibroblast marker genes in clusters 1-7 of dermal fibroblasts from the three individuals analyzed in this study. 
The values represent the percentage of cells expressing each marker gene based on the list of positive and negative markers described and confirmed in other studies over the years [127–130]. 
Positive fibroblast marker genes: 
S100A4 (MIM *131195) - alternative symbol CAPL & FSP1; FGF2 (MIM *134920); FGFR1 (MIM *136350); FAP (MIM *600403); THY1 (MIM *188230) - alternative symbol CD90; PDGFRA (MIM *173490); PDGFRB (MIM *173410); FN1 (MIM *135600); POSTN (MIM *608777); DCN (MIM *125255); FBLN2 (MIM *135821); COL1A1 (MIM *120150); COL1A2 (MIM *120160); COL3A1 (MIM *120180); COL6A1 (MIM *120220); COL6A3 (MIM *120250); VIM (MIM *193060); CALD1 (MIM *114213); ACTA2 (MIM *102620). 
Negative  fibroblast marker genes: 
FGFR2 (MIM *176943); FGFR3 (MIM *134934); SMTN (MIM *602127).










[image: ]Supp. Figure S10. Integrated expression of positive and negative stem/stromal marker genes in clusters 1-7 of dermal fibroblasts from the three individuals analyzed in this study. 
The values represent the percentage of cells expressing each marker gene based on the list of positive and negative markers recommended by the International Federation for Adipose Therapeutics and Science (IFATS) and the International Society for Cellular Therapy (ISCT) [123–126].
Positive stem/stromal marker genes: 
ENG (MIM *131195) - alternative symbol CD105; NT5E (MIM *129190) - alternative symbol CD73; THY1 (MIM *188230) - alternative symbol CD90; CD59 (MIM *107271); CD44 (MIM *107269); ITGB1 (MIM *135630) - alternative symbol CD29. 
Negative  stem/stromal marker genes: 
PTPRC (MIM *151460) - alternative symbol CD45; CD34 (MIM *142230); CD14 (MIM *158120); ITGAM (MIM *120980) - alternative symbol CD11B; CD19 (MIM *107265); CD79A (MIM *112205); HLA-DRA (MIM *142860); HLA-DRB1 (MIM *142857); HLA-DRB5 (MIM *604776); PECAM1 (MIM *173445) - alternative symbol CD31; NCAM1 (MIM *116930) - alternative symbol CD56; SELP (MIM *173610) - alternative symbol CD62.
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