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[bookmark: OLE_LINK86]1. Supplementary methods
[bookmark: _Hlk108330338]S1 Materials and reagents
The fruits of A. quinata were purchased from Anguo Materia Medica Market (Hebei, China) and identified by Professor Yuanqiang Guo, Nankai University (Tianjin, China). DEAE-Sepharose Fast Flow (DEAE-FF) column and Sephadex G-75 were obtained from GE Healthcare Ltd. (Stockholm, Sweden). Standard monosaccharides were purchased from Desite Biological Technology Co., Ltd. (Chengdu, China). 1-Phenyl-3-methyl-5-pyrazolone (PMP) was received from Sinopharm Chemical Reagent Co., Ltd. (Shanghai, China). AB strain zebrafish (Danio rerio) were obtained from Cancer Chemical Biology Laboratory, Nankai University (Tianjin, China). Thiazolyl blue tetrazolium bromide and dimethyl sulfoxide (DMSO) were obtained from Solarbio Science & Technology Co., Ltd. (Beijing, China). All other chemicals and solvents were of analytical grade.

S2 Purity, homogeneity, and molecular weight analysis
The homogeneity and purity of AQP70-2A were evaluated by high-performance gel permeation chromatography (HPGPC). The molecular weight of AQP70-2A were calculated by referring to a calibration curve obtained from a set of Dextran standards of known molecular weight (Dextran T800, T400, T200, T100, T50, T20, T10, and T5).
[bookmark: OLE_LINK85][bookmark: _Hlk103711201][bookmark: _Hlk103713894]Furthermore, the molecular parameters of AQP70-2A were determined by high performance size exclusion chromatography (HPSEC). Specifically, the polysaccharide sample (4.0 mg) was dissolved in 1 mL of NaCl solution (0.1 M), and subjected to a HPSEC coupled with multi-angle laser scattering (MALLS) and refractive index (RI) detector. The analysis platform was equipped with a TSK-GEL G-3000 PWXL column (7.8 mm × 30 cm), and the mobile phase was 0.1 M NaCl at a flow rate of 0.4 mL/min. Finally, Wyatt ASTRA 6.1.5.22 software was employed to analyze the molecular weights.

S3 Identification of monosaccharide composition
[bookmark: _Hlk93148072][bookmark: OLE_LINK50][bookmark: OLE_LINK53]The AQP70-2A (4 mg) was hydrolyzed with 2 mL trifluoroacetic acid (TFA, 2 M) at 120 °C for 4 h. Then, the excess acid was removed by co-distillation with methanol. The hydrolysates were dissolved in distilled water, and 200 L of solution was transferred to co-react with sodium hydroxide (NaOH) aqueous solution (200 L, 0.3 M) and PMP methanol solution (200 L, 0.5 M) for 30 min at 70 °C. The reaction mixture was neutralized with 0.3 M hydrochloric acid and evaporated to dryness. The residue was redissolved with 1.0 mL distilled water and extracted with chloroform for 3 times. Finally, the aqueous phase was filtered by 0.45 m microporous membrane and applied to HPLC system equipped with an ultraviolet detector to analyze monosaccharide composition. HPLC was performed using a Kromasil 100-5-C18 column (5 m, 4.6 × 250 mm) at 25 °C with a mobile phase consisted of phosphate buffered saline (0.1 M, pH 6.9) and acetonitrile (83: 17, v/v) at a flow rate of 0.8 mL/min. The monosaccharide composition of the AQP70-2A was analyzed by calibration with monosaccharide standards of mannose, rhamnose, galacturonic acid, glucuronic acid, glucose, galactose, xylose, and arabinose.

[bookmark: OLE_LINK6]S4 Methylation analysis
[bookmark: OLE_LINK95]Dried AQP70-2A (5 mg) was completely dissolved in anhydrous dimethyl sulfoxide (DMSO) by sonication and 400 mg NaOH was added to it. Then 1.5 mL methyl iodide (CH3I) was added to the reaction system three times in a dark chamber, and the reaction procedure was maintained below 40 °C. Subsequently, 1 mL distilled water was added to end the methylation reaction, and the reaction solution was thoroughly mixed with 2 ml chloroform. The chloroform layer was extracted with equal volume distilled water for three times to obtain methylated products. The methylated products were hydrolyzed with 2 M of TFA, followed by the hydrolysis reaction products reduced by sodium borodeuteride (NaBD4) at 40 °C for 30 min. Acetic acid was added to terminate the reduction, and the solution was concentrated and dried to recover the reduced product, which was then reacted with acetic anhydride and pyridine at 95 °C for 1 h to obtain partially methylated alditol acetates (PMAAs). Finally, the acetylated derivatives were analysis by gas chromatography-mass spectrometry (GC-MS). The initial oven temperature program held at 80 °C for 1 min followed by 5 ºC per minute temperature ramp to 280 °C and held for 1 min. Helium was used as the carrier gas at a flow rate of 1.5 mL/min.
[bookmark: _Hlk108380521][bookmark: _Hlk113801688]S5 Assessment of cells viability
The cells (5  103 cells/well) were cultured in DMEM medium containing penicillin/streptomycin (100 U/mL) and fetal bovine serum (10%) at 37 °C in the presence of 5% CO2 for 24 h. After the cells were treated with various concentrations (25, 50, 100, 200, and 400 μg/mL) of AQP70-2A or Se-AQP70-2A for 48h, the cells in each well were incubated with MTT solution (5 mg/mL) for 4 h. The formazan crystals were then dissolved with DMSO and the absorbance at 492 nm was measured by a microplate spectrophotometer (Thermo Fisher Scientific, Waltham, MA, USA).
[bookmark: _Hlk113866426]S6 Evaluation of antitumor activity in vivo
[bookmark: _Hlk113864850]First, embryos at 48 h post-fertilization (hpf) were selected, and then the HepG2 cells stained with CM-DiI were microinjected into the yolk sac of anesthetized zebrafish embryos and incubated at 28.5 °C for 4 h to establish the tumor xenograft model. Tumor-bearing zebrafish embryos were treated with Se-AQP70-2A, and the positive control lentinan (LNT) for 48 h, and tumor proliferation and migration were detected by confocal microscopy (Leica, Germany) at 5 days post-fertilization (dpf). 
Anti-angiogenic activity of polysaccharides was evaluated in transgenic zebrafish Tg(fli1: EGFP). After breeding, 6 hpf embryos were treated with polysaccharides of various concentrations and incubated at 28.5 °C for 48 h. The development of intersegmental vessels (ISVs) of the embryos was photographed by confocal microscopy. All the procedures involving animals were approved by the Institutional Animal Ethics Committee at Nankai University.








[bookmark: _Hlk95353034]
2. Supplementary figures
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[bookmark: _Hlk96008932]Fig. S1 Elution curves of AQ70-2A. (A) Anion-exchange chromatogram elution curve of AQ70. (B) Gel permeation chromatogram elution curve of AQ70-2. 
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[bookmark: _Hlk96009190]Fig. S2 Purity and homogeneity analysis of AQP70-2A. (A) The HPGPC spectrum of AQP70-2A. (B) Ultraviolet scanning spectrum of AQP70-2A.
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Fig. S3 Standard curve of the relative molecular weight determination using HPGPC.
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[bookmark: OLE_LINK8][bookmark: _Hlk119312011]Fig. S4 HPSEC-MALS-RI analysis of AQP70-2A. (A) Superimposed chromatograms of AQP70-2A detected using refractive index and laser scattering detectors. (B) Chromatograms of the molecular weight distribution of AQP70-2A. (C) The root mean square radius (rms) conformation plot of AQP70-2A.






[bookmark: _Hlk95354233][bookmark: _Hlk96177428]Fig. S5 Chromatogram of PMP-derived monosaccharide standards and AQP70-2A (1: mannose (Man); 2: rhamnose (Rha); 3: glucuronic acid (GlcA); 4: galacturonic acid (GalA); 5: glucose (Glc); 6: galactose (Gal); 7: xylose (Xyl); 8: arabinose (Ara); 9: fucose (Fuc)).
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[bookmark: _Hlk96009471]Fig. S6 The FT-IR spectrum of completely methylated AQP70-2A.
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[bookmark: _Hlk102148807][bookmark: _Hlk102146659]Fig. S7 Mass spectra of PMAAs of AQP70-2A. (A) Total ion chromatogram of the methylation analysis of AQP70-2A; (B)1,4-di-O-acetyl-1-deuterio-2,3,5-tri-O-methyl-L-arabinitol; (C)1,3,4-tri-O-acetyl-1-deuterio-2,5-di-O-methyl-L-arabinitol; (D)1,4,5-tri-O-acetyl-1-deuterio-2,3-di-O-methyl-L-arabinitol; (E)1,3,4,5-tetra-O-acetyl-1-deuterio-2-O-methyl-L-arabinitol; (F)1,2,4,5-tetra-O-acetyl-1-deuterio-3-O-methyl-L-arabinitol; (G)1,2,3,4,5-penta-O-acetyl-1-deuterio-L-arabinitol.
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[bookmark: _Hlk103715556][bookmark: _Hlk103777824][bookmark: _Hlk107974221]Fig. S8 2D NMR analysis of AQP70-2A. (A) The 1H-1H COSY spectrum of AQP70-2A. (B) The partially enlarged 1H-1H COSY spectrum of AQP70-2A.
















[bookmark: _Hlk96009717][bookmark: _Hlk96009605]Fig. S9 The microstructure analysis of AQP70-2A. The maximum absorption wavelength of the AQP70-2A + Congo red and the control group in various concentrations of NaOH solutions.
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[bookmark: OLE_LINK15]Fig. S10 FT-IR analysis of polysaccharides. (A) FT-IR spectrum of AQP70-2A. (B) FT-IR spectrum of Se-AQP70-2A.
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[bookmark: OLE_LINK49][bookmark: _Hlk95358242]Fig. S11 The morphology analysis of AQP70-2A. (A) Scanning electron microscope (957 ×). (B) Scanning electron microscope (2000 ×).
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[bookmark: _Hlk118147383][bookmark: _Hlk96178698][bookmark: _Hlk95361725]Fig. S12 Inhibitory effects of AQP70-2A and Se-AQP70-2A on HepG2 cells viability. The experiment was independently repeated three times and the data expressed as mean ± SD. ***p < 0.001 versus the AQP70-2A group. 



























3. Supplementary tables
[bookmark: _Hlk96176964][bookmark: _Hlk96009838]Table S1. The relative calibration table of HPGPC
	Number
	molecular weight /Da
	Retention time /min
	lgMw

	T-5
	0.63×104
	35.396
	3.80

	T-10
	0.98×104
	34.312
	3.99

	T-20
	2.20×104
	32.364
	4.34

	T-50
	4.94×104
	30.399
	4.69

	T-100
	10.7×104
	28.266
	5.03

	T-200
	20.1×104
	27.036
	5.30

	T-400
	33.4×104
	26.025
	5.52

	T-800
	64.2×104
	24.621
	5.81
































[bookmark: _GoBack]
[bookmark: _Hlk95362568][bookmark: _Hlk96176111]Table S2. The PMAAs derived from AQP70-2A.
	PMAAs
	Major mass fragments (m/z)
	Linkages

	[bookmark: _Hlk102147535]1,4-di-O-acetyl-1-deuterio-2,3,5-tri-O-methyl-L-arabinitol
	57, 71, 87, 102, 118, 129, 161
	→1)-L-Araf

	1,3,4-tri-O-acetyl-1-deuterio-2,5-di-O-methyl-L-arabinitol
	59, 71, 87, 118, 129, 160, 173, 202
	[bookmark: OLE_LINK135]→3)-L-Araf-(1→

	1,4,5-tri-O-acetyl-1-deuterio-2,3-di-O-methyl-L-arabinitol
	59, 87, 102, 118, 129, 162, 173, 189
	→5)-L-Araf-(1→

	1,3,4,5-tetra-O-acetyl-1-deuterio-2-O-methyl-L-arabinitol
	59, 85, 99, 118, 127, 160, 173,196, 261
	→3,5)-L-Araf-(1→

	1,2,4,5-tetra-O-acetyl-1-deuterio-3-O-methyl-L-arabinitol
	59, 71, 87, 114, 129, 152, 173,189, 215
	→2,5)-L-Araf-(1→

	1,2,3,4,5-penta-O-acetyl-1-deuterio-L-arabinitol
	61, 85, 116, 128, 145, 159, 175, 188, 201, 218, 243, 290
	→2,3,5)-L-Araf-(1→
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