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Supplementary Figure 1. The population of CD45RO+&CD62L+ CAR-T cells affected by FO in different dose.
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Supplementary Figure 2. FO exerts no effect on the viability of T cell (without activation) and CD4/CD8 ratio. (A) The cell viability of T cells treated by Fo. (B) The percentage of CD8 and CD4 subset.
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[bookmark: OLE_LINK10]Supplementary Figure 3. FO exerts no effect on body weight of mice. (A) The change of body weight of mice (n=5) treated with CAR-T cells & FO. (B) The change of body weight of healthy mice (n=5) treated with and without FO (10 mg/kg, once every three days).
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[bookmark: _Hlk213913003]Supplementary Figure 4. FO exerts no effect on anti-tumor activity of T cells without CAR in vivo. (A) The animal experiments to assess anti-tumor activity of CAR T cells in vivo were schematically illustrated. (B) Bioluminescence imaging of mice in each group (n=3).
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Supplementary Figure 5. CAR-T cells with FO and Metformin treatment showed strong antitumor activity against NHL cells in vitro. Cytotoxicity assay of control, FO(40µg/ml) or metformin(1mM)-treated CAR-T cells against Daudi cells at the E/T ratio of 1:1 for 12h. 



Table 1.The chemical compositions of Fucoidan
	Polysaccharides
	Monosaccharide molar ratio
	Sulfate content (%)

	Fucoidan
	Fuc:Gal:Glca= 92.7 : 33.1 : 1 
	25.6 ± 0.3%






Table 2. Details of the primers used in qPCR
	Gene name
	Sense (5'-3')
	Antisense (5'-3')

	CD19-scFv
	ACTACATCCTCCCTGTCTGCC
	CCACTGCCACTGAACCTTGA

	SOD2
	GGAAGCCATCAAACGTGACTT
	CCCGTTCCTTATTGAAACCAAGC

	HO-1
	AAGACTGCGTTCCTGCTCAAC
	AAAGCCCTACAGCAACTGTCG

	NQO1
	GAAGAGCACTGATCGTACTGGC
	GGATACTGAAAGTTCGCAGGG

	CAT
	TGGAGCTGGTAACCCAGTAGG
	CCTTTGCCTTGGAGTATTTGGTA

	GPX-1
	CAGTCGGTGTATGCCTTCTCG
	GAGGGACGCCACATTCTCG

	GAPDH
	AATCCCATCACCATCTTCCA
	TGGACTCCACGACGTACTCA

	SOX2
	GCCGAGTGGAAACTTTTGTCG
	GGCAGCGTGTACTTATCCTTCT

	Survivin
	AGGACCACCGCATCTCTACAT
	AAGTCTGGCTCGTTCTCAGTG

	SOCS3
	CCTGCGCCTCAAGACCTTC
	GTCACTGCGCTCCAGTAGAA

	ABCA1
	ACCCACCCTATGAACAACATGA
	GAGTCGGGTAACGGAAACAGG





















Table 3. the antibodies in the study.
	REAGENT 
	COMPANY
	IDENTIFIER

	Antibodies

	anti-human CD45RO-APC
	BioLegend
	Cat # 304210

	anti-human CD62L-PE
	BioLegend
	Cat # 304806

	anti-human CD4-APC-Cy7
	BD Biosciences
	Cat # 300518

	anti-human CD8-BV605
	BD Biosciences
	Cat # 344742

	anti-human Ki67
	BioLegend
	Cat # 350513

	anti-human STAT3
	CST
	Cat # 12640

	anti-human p-STAT3
	CST
	Cat # 9145T

	anti-human PD-1-APC
	BD Biosciences
	Cat # 329908

	anti-human TIM-3-PE
	BD Biosciences
	Cat # 563422

	anti-human Annexin-APC
	BD Biosciences
	Cat # 550474
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