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[bookmark: _Hlk149741861]Fig. S1 IL-4 modulated BV2 cell polarization and characteristic of extracellular vesicles derived M2 type BV2 cells. (A) Immunofluorescence staining of BV2 cells with IL-4 treatment. (B) Protein expression of Arg-1 in BV2 cells with IL-4 treatment via western blots. (C) Micrograph of obtained nanoparticles by TEM. Scale bar = 50 nm. (D) Diameter of BV2 cells derived extracellular vesicles measured by NTA. (E) Markers of extracellular vesicles, including Alix, TSG101, and CD63, were evaluated by western blot.
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Fig. S2 FT-IR spectra of PPy, TA, TP, and TPME.
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Fig. S3 TPME stimulated the polarization of BV2 cells from M1 to M2 phenotype. (A) Gene expression profiles of BV2 cells cultured on different samples for 3 days (n = 3). (B) Immunofluorescence (IF) images of Arg-1-positive and iNOS-positive BV2 cells cultured on each group. Scale bar = 100 μm. (C) Quantitative analysis of the fluorescence intensity of Arg-1 and iNOS (n = 3). Statistical analysis was performed using ANOVA followed by Tukey's test (*p < 0.05, **p < 0.01, and ***p < 0.001).





	Table S1. Primer sequences used for each gene are shown below.
	

	Target
	Forward
	Reverse
	

	NF
	GTTCCGAGTGAGGTTGGACC
	CCGCCGGTACTCAGTTATCTC
	

	GAP43
	ATAACTCCCCGTCCTCCAAGG
	GTTTGGCTTCGTCTACAGCGT
	

	Arg-1
	CTCCAAGCCAAAGTCCTTAGAG
	GGAGCTGTCATTAGGGACATCA
	

	IL-10
	CTTACTGACTGGCATGAGGATCA
	GCAGCTCTAGGAGCATGTGG
	

	[bookmark: _Hlk145322219]iNOS
	GTTCTCAGCCCAACAATACAAGA
	GTGGACGGGTCGATGTCAC
	

	TNF-α
	CGAGTGACAAGCCTGTAGCC
	ACAAGGTACAACCCATCGGC
	

	GAPDH
	AGCCCAGAACATCATCCCTG
	CACCACCTTCTTGATGTCATC
	






	[bookmark: _Hlk80494335]Product 
Name
	Species 
Reactivity
	Dilution 
(cell/tissue)
	Molecular 
weight
	Source

	GAPDH
	Rabbit
	1:1000
	37 kDa
	CST, America

	Tuj-1
	Mouse
	1:1000/1:200
	55 kDa
	Abcam, England

	GFAP
	Rabbit
	1:1000/1:200
	50 kDa
	Abcam, England

	NF
	Rabbit
	1:1000/1:200
	102 kDa
	CST, America

	NeuN
	Rabbit
	1:200
	50 kDa
	Abcam, England

	MBP
	Mouse
	1:1000/1:200
	20 kDa
	Abcam, England

	GAP43
	Rabbit
	1:1000
	48 kDa
	Genetex, America

	Arg-1
	Rabbit
	1:1000
	35 kDa
	GeneTex, America

	iNOS 
	Rabbit
	1:1000
	131 kDa
	GeneTex, America

	PTEN
	Rabbit
	1:1000
	54 kDa
	CST, America

	PI3K
	Rabbit
	1:1000
	85 kDa
	CST, America

	p-PI3K
	Rabbit
	1:1000
	85 kDa
	CST, America

	AKT
	Rabbit
	1:1000
	60 kDa
	CST, America

	p-AKT
	Rabbit
	1:1000
	60 kDa
	CST, America

	mTOR
	Rabbit
	1:1000
	289 kDa
	CST, America

	p-mTOR
	Rabbit
	1:1000
	289 kDa
	CST, America

	P70S6K
	Rabbit
	1:1000
	70 kDa
	CST, America

	p-P70S6K
	Rabbit
	1:1000
	70 kDa
	CST, America

	CD63
	Rabbit
	1:1000
	26 kDa
	Abcam, England

	TSG101
	Rabbit
	1:1000
	46 kDa
	Abcam, England

	Alix
	Rabbit
	1:1000
	96 kDa
	Proteintech, America


Table S2. Information about primary antibodies used.
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