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Material and methods 
Supplementary Table S1. Overview of donor characteristics and eligibility criteria for each tissue source.
	
	Donor information

	Source
	Age
	Sex
	BMI 
median
	Clinical status *

	
	median
	range
	female
	male
	
	

	Chorionic tissue 
(n = 4)
	25
	20 - 28
	4
	-
	ND
	healthy, full-term pregnancy

	Cartilage tissue
(n = 4)
	55.5
	52 - 66
	4
	0
	33.85
	end-stage OA

	Whole blood
(n=4)
	38.5
	26 - 40
	2
	2
	25.05
	healthy



NOTE: ND – not defined; * all donors were randomly selected. Inclusion criteria: chorionic tissue – healthy women with full-term pregnancy undergoing planned caesarean section, negative serology for HBV, HCV, HIV, CMV, HTLV, EBV, toxoplasma and venereal diseases, no pregnancy complications. Cartilage tissue – patients aged 30 – 80 with radiographically confirmed painful knee OA, eligible for total knee arthroplasty (KL grade III-IV), presence of synovial effusion, able to walk independently or with support. Whole blood – healthy donors aged 20 – 50 with no history of joint pain (KL grade 0). Exclusion criteria for all donor groups: inability to provide informed consent, history of cancer, autoimmune or inflammatory disease, active infection, chronic liver disease, anaemia, clotting disorders, or anticoagulant use, neuromuscular or severe cardiovascular disease, immunosuppression or pregnancy (except for placenta donors), severe OA in joints other than the knee (for OA donors). Rheumatoid arthritis or systemic connective tissue diseases. 

Immunophenotypic Characterization of CHO-MSCs
Flow cytometry analysis of cell surface markers expression was performed on CHO-MSCs. Cells were harvested and centrifuged at 300 ×g for 10 min and washed with PBS containing 2% FBS. A minimum of 2× 105 cells were incubated with either fluorescein isothiocyanate (FITC)-, phycoerythrin (PE)- or allophycocyanin (APC)-conjugated antibodies: CD29, CD34, CD45, CD73, CD90 and CD105 for 10 min in the dark. The samples were then washed and centrifuged at 300 ×g for 10 min. The resuspended cell pellets were analyzed with a Becton Dickinson FACSCalibur using CellQuestPro software (Becton Dickinson, Belgium).
Differentiation of CHO-MSCs
To induce differentiation of CHO-MSCs into adipogenic, osteogenic, and chondrogenic lineages, commercially available StemPro® differentiation kits (ThermoFisher) were used. CHO-MSCs were seeded in 24-well plates at 37˚C with 5% CO2 at a density of 2 × 10⁴ cells/well for adipogenesis, 1 × 10⁴ cells/well for osteogenesis, and 8 × 10⁴ cells/well for chondrogenesis. When the cells became 70‑80% confluent, the medium was replaced by differentiation induction medium for 2‑3 weeks. The cells were analyzed for osteogenesis, adipogenesis, and chondrogenesis by Alizarin Red staining, Oil Red O staining, and Alcian Blue staining, respectively. 






RT-qPCR
PCR conditions were as follows: 50 °C for 2 min for UDG activation, 95 °C for 2 min for initial denaturation, followed by 40 cycles of 95 °C for 20 s, annealing and extension at 60 °C for 1 min including plate reading.
Supplementary Table S2. The list of primers used in RT-qPCR and their sequences. 
	Gene 
	Forward primer sequence (5’-3’)
	Reverse primer sequence (5’-3’)

	GAPDH
	GTCTCCTCTGACTTCAACAGCG
	ACCACCCTGTTGCTGTAGCCAA

	YWHAZ
	ACCGTTACTTGGCTGAGGTTGC
	CCCAGTCTGATAGGATGTGTTGG

	MMP1
	ATGAAGCAGCCCAGATGTGGAG
	TGGTCCACATCTGCTCTTGGCA

	MMP3
	CACTCACAGACCTGACTCGGTT
	AAGCAGGATCACAGTTGGCTGG

	TIMP1
	GGAGAGTGTCTGCGGATACTTC
	GCAGGTAGTGATGTGCAAGAGTC

	COX-2
	CGGTGAAACTCTGGCTAGACAG
	GCAAACCGTAGATGCTCAGGGA

	TSG-6
	TCACCTACGCAGAAGCTAAGGC
	TCCAACTCTGCCCTTAGCCATC

	COL2A
	CTCCTGGAGCATCTGGAGAC
	ACCACGATCACCCTTGACTC

	SOX-9
	AGGAAGCTCGCGGACCAGTAC
	GGTGGTCCTTCTTGTGCTGCAC

	COMP
	GGAGATGCTTGTGACAGCGATC
	TGAGTCCTCCTGGGCACTGTTA

	ACAN 
	TGCGGGTCAACAGTGCCTATC
	CACGATGCCTTTCACCACGAC

	COL10A1
	CGCTGAACGATACCAAATGCCC
	TGGACCAGGAGTACCTTGCTCT








Results

Supplementary Figure S1. Expression of MSC-specific surface markers (CD90, CD73, CD105) and hematopoietic surface markers (CD34, CD45, CD14) of MSCs from chorion (n=5). Data shown as SD±mean.
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Supplementary Figure S2. Adipogenic (A), chondrogenic (B) and osteogenic (C) differentiation of CHO-MSCs. CHO-MSCs were induced to differentiate toward adipogenic, chondrogenic and osteogenic lineages as verified by Oil Red O, Alcian Blue and Alizarin Red S staining, respectively


 Supplementary Figure S3. Expression of the top 25 EV surface markers on CHO-Ti-EVs (n=4), PPP-EVs (n=4) and CHO-MSC-EVs (n=6). Data shown as SD±mean.
















Supplementary Figure S4. Expression of the top 15 EV surface markers of CHO-MSC-EVs isolated by precipitation (MSC-EVs-P, n=3), precipitation+ ultracentrifugation (MSC-EVs-UC, n=3) and SEC (MSC-EVs-SEC, n=3). Data shown as SD±mean. 








Ti-EV	13.231642558364886	22.241151028804317	14.310132348315074	27.656384769807346	17.577607045444463	1.2815795197910926	20.388617133460855	12.962765336307939	5.1240886095716496	60.396419013445616	1.3179745193651968	3.8044163756865763	5.8942236307189813	0.79699864917014163	1.3064167204270882	2.5251613332256118	4.6541116248057399	8.1547144550955739	7.8144677223628589	1.328426380600958	1.8161543759959877	0.29438151065660839	6.364726673568982	1.7291925746586876	3.114706450259054	1	CD63	CD81	CD9	CD29	CD44	CD133/1	CD49e	MCSP	CD105	CD146	CD142	HLA-ABC	CD45	CD24	CD56	CD41b	CD326	CD25	HLA-DR	CD40	ROR1	CD31	CD42a	CD8	CD62P	110.7597774975	117.48652101	56.764696507499998	50.968947570000005	35.610667989999996	4.6900131555	29.776185687499996	22.971073869999998	9.7226539050000014	103.19292172499999	7.736816998500001	5.0506153117500006	6.113978222250001	1.93784580675	0.85470946049999996	4.0411979075	9.0248998374999996	4.4891523902500001	25.169234292500001	2.5709899429999998	6.7364352150000002	0.43134793375000002	9.5040564129999989	2.6459029425000002	5.4160336577499999	PPP-EV	14.604004017163671	27.010494256862604	13.739739201794642	21.706022973666393	3.9087636579017353	1.6854178512562794	9.0411798640074252	0	4.2202527570435038	1.6542470593394829	2.8001488055696848	17.059737200007902	3.3487908265521753	4.5422498096574691	4.5148791050628736	29.392939628420979	3.4083622655658732	3.156649067180787	75.816732541922036	5.8934059196133211	3.0512784205968462	6.0861016532205037	19.315303086758238	52.342636540396065	5.860011376553234	1	CD63	CD81	CD9	CD29	CD44	CD133/1	CD49e	MCSP	CD105	CD146	CD142	HLA-ABC	CD45	CD24	CD56	CD41b	CD326	CD25	HLA-DR	CD40	ROR1	CD31	CD42a	CD8	CD62P	69.467500000000001	158.8425	71.685000000000002	33.792499999999997	7.6775000000000002	2.2124999999999999	6.9775	0	17.102499999999999	7.4424999999999999	1.2124999999999999	28.744999999999997	3.4274999999999998	7.4700000000000006	1.9550000000000001	54.327500000000001	3.8075000000000001	2.1800000000000002	130.24250000000001	4.9474999999999998	13.817500000000001	9.2524999999999995	49.082499999999996	93.47	4.1475	MSC-EV	9.4068596997256186	6.6439416348964517	14.653093672471902	8.2780702581308692	13.728984798477306	23.053819383023413	16.838227240699347	8.6081312094146316	7.3943368194331098	6.6292400116319836	6.912668501981087	5.9530510998080794	5.6442485870439327	1.8685643274705597	0.69901115361174959	0.87544348405719208	0.26860775584675378	0.58083066740984357	0.28899875346392845	0.19207516607632155	0.20651820022452363	0.12162256218036267	3.6966051613502561E-2	6.6987555286690703E-2	4.3277420070702635E-2	1	CD63	CD81	CD9	CD29	CD44	CD133/1	CD49e	MCSP	CD105	CD146	CD142	HLA-ABC	CD45	CD24	CD56	CD41b	CD326	CD25	HLA-DR	CD40	ROR1	CD31	CD42a	CD8	CD62P	115.53619423333333	92.582230046666666	91.881575721666664	63.619663156666668	56.961025984999992	25.50143316816667	24.216751753500002	23.205235918333333	18.222687733333334	16.034595081666666	9.0312692561666648	6.1566458016666674	2.7815720310000001	2.3284992643333333	1.6991331316666667	1.2979787469999999	0.62065670983333332	0.52656024866666673	0.52099783833333335	0.3778384085	0.2291739941666667	0.21034058366666664	0.10778606083333332	8.4220634166666655E-2	6.7247229333333325E-2	
Normalized MFI (%)




MSC-EV-P	0.60797366315538981	0.14906367440448964	0.75703740119948992	5.3337387087014863	1.4442516776410033	5.5415442048578489	0.78506713451181809	0.71606758480006616	5.4820027726156777	6.3631607837925337	3.029390324761815	4.0347883458457565E-2	0.93050813187777348	3.202655264032241	0.63504452360998254	1	CD63	CD9	CD81	CD29	CD44	CD133/1	CD49e	MCSP	CD146	CD105	CD142	CD45	SSEA-4	HLA-ABC	CD24	123.18508270000001	77.629227165000003	99.185690140000005	57.006489469999998	44.407577955000001	13.2422995045	4.7267552605000001	13.635707755	15.801785245	26.049063199999999	11.6218077685	0.189716093	1.1007932220000001	13.421937405000001	3.610497793	MSC-EV-UC	2.2245579336128789	2.5045722189627524	4.7291301525756317	4.9165134495900666	3.2449130188650654	32.431452519121009	3.478965363437815	6.4000234765194337	2.6346798667010614	0.86549870017233432	10.156881804963568	9.6604928445706122	0.74458344058943715	2.7308463889424468	2.3440589796334046	1	CD63	CD9	CD81	CD29	CD44	CD133/1	CD49e	MCSP	CD146	CD105	CD142	CD45	SSEA-4	HLA-ABC	CD24	106.06	103.503	90.437000000000012	60.8095	54.983499999999999	41.5565	41.237000000000002	26.479500000000002	18.472000000000001	17.671999999999997	12.887	7.4539999999999997	4.8454999999999995	3.016	2.9714999999999998	MSC-EV-SEC	11.568974046993096	19.417859318163895	7.8488852711706834	3.0250028099160544	13.583521266593689	27.017843002356795	7.322090719186682	6.7210499551781204	12.689738295173782	1.7776664479029898	0.56709963851161305	0.45254833995939042	0.11950104602052665	0.39739401102683874	0.1859690834520619	1	CD63	CD9	CD81	CD29	CD44	CD133/1	CD49e	MCSP	CD146	CD105	CD142	CD45	SSEA-4	HLA-ABC	CD24	117.3635	94.512499999999989	88.123999999999995	73.043000000000006	71.49199999999999	21.705500000000001	26.686500000000002	29.500500000000002	13.83	10.946999999999999	2.585	0.70099999999999996	0.42549999999999999	2.032	0.40350000000000003	
Normalized MFI (%)




average	3.0247346991099877	1.6093228389605385	1.001988023880523	4.3654037613948136	5.5873133078430444	1.8191756374797894	1.3510625448142664	3.4189252697302401	1	CD90	CD73	CD105	CD55	CD54	CD34	CD45	CD14	92.787999999999997	98.757999999999996	98.955999999999989	93.5	88.042000000000002	2.85	2.758	3.8100000000000009	
Normalized MFI
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