[image: ]PRILE 2021 FlowchartWritten informed consent was obtained from patients. This study involving human - related aspects was approved by the relevant ethics committee. For animal - related procedures, all followed the Guide for the Care and Use of Laboratory Animals (GB/T 35892 - 2018) and were approved by the relevant institutional animal care and use committee.
This study was supported by a national funding body.


Fig S1  Preferred Reporting Items for Laboratory studies in Endodontology (PRILE) 2021 flowchart


[image: 3.6ABC]Fig. S2  Construction and biocompatibility evaluation of the extracellular vesicle-hydrogel sustained-release system.  A. Live/dead cell staining images of DPSCs co-cultured with Norm-EVs or Hypo-EVs for 120 hours (scale bar = 100 μm). Green fluorescence indicates viable cells (stained with calcein AM), and red fluorescence indicates dead cells (stained with propidium iodide), showing a higher cell survival rate in the Hypo-EVs group; B. Quantitative analysis of live/dead staining. Data are presented as mean ± standard deviation, reflecting the effects of different EV treatments on cell survival; C. In vitro sustained-release curve of Hypo-EVs. The amount of EVs at different time points was detected by the BCA method.
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[bookmark: _GoBack]Fig. S3  Transcriptomic analysis of DPSCs following EV internalization  A. Hierarchical clustering plot of differentially expressed genes; B. Radar plot of differentially expressed genes; C. Chord diagram of top 10 GO enrichments; D. Circle plot of KEGG enrichment for differentially expressed genes and background genes, showing the enrichment of genes in pathways in a hierarchical manner.



Table S1 Primer sequences of linear mRNA 
	Gene
	Primer sequences

	GAPDH
	Forward：GCACCGTCAAGGCTGAGAAC
Reverse：TGGTGAAGACGCCAGTGGA

	VEGF
	Forward：TGTGAATGCAGACCAAAGAAAGA
Reverse：TTCGTTTAACTCAAGCTGCCTCG

	FGF2
	Forward：GCTGTACTGCAAAAACGGGG
Reverse：TCCGTGACCGGTAAGTATTG

	ANG1
	Forward：CAGTGCCACAGAGTGGAAGA 
Reverse：GCTGGTAGGTGTTGCTGATG 

	ALP
	Forward：GACCCTTGACCCCCACAAT
Reverse：GCTCGTACTGCATGTCCCCT

	OCN
	Forward：GGCAGCGAGGTAGTGAAGA
Reverse：CCTGAAAGCCGATGTGGT

	RUNX-2
	Forward：ACCCAGAAGGCACAGACAGAAG 
Reverse：AGGAATGCGCCCTAAATCACT 

	DSPP
	Forward：ATATTGAGGGCTGGAATGGGGA
Reverse：TTTGTGGCTCCAGCATTGTCA

	DMP-1
	Forward：TTGACAATGAGGACCGGGTG
Reverse：TCCTGATGCTCTCTGGGTCA
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RATIONALE/JUSTIFICATION
Contributes to the literature by exploring the impact of hypoxic microenvironment on dental pulp stem cells (DPSCs) biological
propertics and the functional roles of their extracellular vesicles (EVs) in pulp regencration, which is novel for understanding and
developing EV - based pulp regeneration therapies.

ETHICAL APPROVAL (IF APPLICABLE)

EXPERIMENTAL AND CONTROL GROUPS, INCLUDE INDEPENDENT VARIABLES
Experimental groups: DPSCs cultured under hypoxic conditions (1% Oz, 5% COz, 48 h); Hypo - EVs isolated from hypoxic - cultured
DPSCs; HUVECs and DPSCs treated with Hypo - EVs. Independent variables here are oxygen concentration (hypoxic vs normoxic
for EV isolation) and EV treatment (Hypo - EVs vs Norm - EVs).
Control groups: DPSCs cultured under normoxic conditions; Norm - EVs isolated from normoxic - cultured DPSCs; HUVECs and
DPSCs treated with Norm - EVs (as a control for EV effects).

METHOD USED TO ASSESS THE OUTCOME (S) AND WHO ASSESSED THE OUTCOME(S)
Methods: Cell culture techniques to culture DPSCs under ditferent oxygen conditions; Isolation methods (not specified in abstract but
standard EV isolation techniques like ultracentrifugation etc.) for EVs; miRNA sequencing for EV's; Functional assays (e.g., cell
migration assays, proliferation assays like MTT assay, tube formation assays for HUVECs lumen formation, mineralization assays for
DPSCs) for asscssing cell functions; Bioinformatics analysis to integratc miRNA sequencing and transcriptome data.

Who assessed: Our research team performed these assessments.

CONCLUSION(S )
Hypoxia improves the biological properties of DPSCs, and Hypo - EVs, via specific miRNAs, enhance angiogenesis and osteogenesis,
laying a foundation for EV - based pulp regeneration therapy.

CONFLICT OF INTEREST
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