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Abbreviations

ABTS    2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
Ara      Arabinose

BCA     Bicinchoninic acid
BSA     Bovine serum albumin 
DPPH    2,2-diphenyl-1-picrylhydrazyl radical

ECL     Enhanced chemiluminescence

ELISA    Enzyme linked immunosorbent assay
FBS     Fetal bovine serum
FRAP    Ferric reducing antioxidant power

Gal      Galactose

GalA     Galacturonic acid

GC-MS   Gas Chromatography-Mass Spectrometry
Glc      Glucose

GlcA     Glucuronic acid

HPLC    High performance liquid chromatography

HRP      Horseradish peroxidase
IC50         Half maximal inhibitory concentration
LC-MS   Liquid Chromatography-Mass Spectrometry

LPS      Lipopolysaccharide
Man      Mannose

MTT     (3,4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

NMR     Nuclear magnetic resonance
NO      Nitric Oxide
PGE2       Prostaglandin E2
PMP     1-phenyl-3-methyl-5-pyrazolone
PVDF    Poly vinylidene fluoride
Rha      Rhamnose

SDS      Sodium dodecyl sulfate

TFA      Trifluoroacetic acid 
TFC      Total flavonoids content
TPC      Total polyphenols content 

TPTZ     Tri-2-pyridyl-s-triazine 
UV       Ultraviolet
Xyl       Xylose

Materials and chemicals
(3,4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) was purchased from Biofroxx (Einhausen, Hessen, Germany). Bovine serum albumin (BSA) was bought from VWR Life Science (Amresco, Solon, OH, USA). RPMI medium 1640 and penicillin-streptomycin solution were purchased from Gibco BRL (Thermo Fisher Scientific, Shanghai, China). Lipopolysaccharide (LPS), sulfanilamide, and N-1-napthylethylenediamine dihydrochloride were bought from Sigma-Aldrich (St. Louis, MO, USA). Fetal bovine serum (FBS) was obtained from Corning (Medford, MA, USA). Primary antibodies including iNOS and COX-2 were acquired from Cell Signaling Technology (Beverly, MA, USA). Secondary antibodies including goat anti-rabbit IgG H&L (ab6721) were purchased from Abcam (Cambridge, MA, USA). The enhanced chemiluminescence (ECL) western blot kit, RIPA lysis buffer, and BCA protein assay kit were obtained from CWBIO (Taizhou, China). The NMR spectra were acquired on a Bruker Avance III 400 MHz NMR spectrometer. Open column chromatography was performed on silica gel (200–300 mesh, Qingdao Marine Chemistry Co., Ltd., Qingdao, China) and Sephadex LH-20 (40–70 μm, Amersham Pharmacia Biotech AB, Uppsala, Sweden). And other solvents are all chromatographic or analytical grades and purchased from Kelon Reagent Co., Ltd. (Sichuan, China).
Plant material
The ripe fruit of F. tikoua was collected from Beichuan County, Sichuan Province, China, and authenticated by associate professor Yan Ren, Southwest Minzu Univisity. A voucher specimen (LMFT2002) has been deposited in College of Pharmacy, Southwest Minzu University.

Isolation and quantification of main constituents
The air-dried powdered fruit of F. tikoua (200.9 g) were extracted with methanol (1.5 L) at 60°C for three times (each 1 h). The extract (45.0 g, 22.4%) was obtained after concentrated under vacuum. Then the extract was subjected to silica gel eluted successively with a petroleum ether/ethyl acetate gradient (100:1→1:1) and a chloroform/methanol gradient (5:1→1:1) to give 8 fractions (A–H). Fraction B (371.9 mg) was subjected to a silica gel column eluted by petroleum ether/ethyl acetate gradient (10:1→1:1) to afford a mixture of 1 (β-sitosterol) and 2 (stigmasterol) (60.2 mg), 3 (psoralen, 104.9 mg), and 4 (5-methoxypsoralen). Fraction E was purified by Sephadex LH-20 (chloroform/methanol, 1:1) to yield 5 fractions (EA1–5). Fraction EA2 was subjected to silica gel eluting (chloroform/methanol, 8:1) to yield 5 (protocatechuic acid methyl ester, 55.7 mg). Fraction F (507.9 mg) was purified by a silica gel column (chloroform/methanol, 10:1) to afford 6 (daucosterin, 85.0 mg).

Then the content of psoralen (3) was analyzed by HPLC method [1]. The HPLC conditions were as follows: column, Waters (250 × 4.6 mm, 5 μm); mobile phase, acetonitrile/water (40: 60, v/v); flow rate, 1.0 mL/min; column temperature, 35°C; detector, 247 nm. The content of protocatechuic acid methyl ester (5) was also determined by HPLC with the mobile condition of acetonitrile/water (15:85, v/v).
LC-MS and GC-MS analyses of the chemical components in F. tikoua fruit
LC-MS analyses were performed on a Thermo Scientific Q exactive equipped with an Accucore 2.6 μm C18 column (100 × 2.1 mm). Analysis conditions were as follows: flow rate 0.3 mL/min, injection volume 0.5 μL, column oven temperature 35°C, and the mobile phase consisted of methanol (A) and water (B). The applied gradients, with the flow rate of 0.3 mL/min, were as follows: 5%–95% A for 0–25.0 min, and 95% of mobile phase A for 25.0–30.0 min. GC/MS analyses were carried out on a 7890A/5975C instrument equipped with a HP-5MS column (30 m × 0.25 mm, 0.25 μm, Agilent, Santa Clara, CA) in full-scan mode (m/z 40–700). GC conditions were (a) inlet temperature, 210°C; (b) injection volume, 5 μL; (c) inlet mode, split (4:1); (d) column flow rates, 1.0 mL/min; (e) transfer line, 250°C; (f) oven program, 90°C for 3.0 min and then 10°C/min to 160°C, held 5.0 min, and then 3°C/min to 280°C, held 40 min, and then 280°C, held 17 min, for a 65.0 min total run time. 
Chemical analysis

Proximate analysis
The crude protein of F. tikoua fruit was determined by the Kjeldahl method, and the content was calculated by multiplying the percentage of nitrogen in the digestion by 6.25. Data were expressed as mass percent in 100 g of dried sample (%). The ash content was measured by a Muffle furnace at 550°C for 4 h, and calculated as g/100g of dried sample [2].
Vitamin analysis
The content of water-soluble vitamins including pyridoxine, thiamine, riboflavin, ascorbic acid, cyanocobalamin, niacin, folic acid, and nicotinamide, was determined by HPLC with a UV detector at the wavelengths of 210 nm and 254 nm and a C18 column (Waters, 250 × 4.6 mm, 5 μm) [3]. The conditions were as follows: injection volume 10 μL, column oven temperature 30°C, the mobile phase consisted of methanol (A) and KH2PO4 solution, pH = 4.0 (B). The flow rate was held constant at 1.0 mL/min with a stepwise gradient of 5%, 5%, 10% and 40% of solvent A at 0, 5, 15 and 35 min, respectively. The result was expressed as standard equivalent of dried sample (mg/100 g).

Amino acid composition
Amino acid determination was performed according to GB method [4]. Results were expressed as mass percentage of dried sample (%).

Total polysaccharide content and its monosaccharide composition
The polysaccharide was isolated from the fruit of F. tikoua by hot-water extraction and ethanol precipitation [5]. In brief, sample (1.0 g) was extracted with hot water (49.0 mL) at 90℃ for twice (each 21 min). Then the filtrate was concentrated with a rotary evaporator and precipitated with ethanol. The precipitate was successively washed with ethanol, acetone, and petroleum ether, and dried to give a crude polysaccharide after centrifugation. The polysaccharide content was determined using the sulfuric acid-phenol method. Result was expressed as glucose equivalent per gram of dry sample (g GE/100 g) [6].

The analysis was determined by PMP pre-column derivative method [7]. Briefly, polysaccharide aqueous solution (10 mg/mL) was first hydrolyzed by 2 M TFA at 105℃ for 4 h, followed by neutralized with 2 M NaOH aqueous solution. Then standard monosaccharide and the hydrolysate were respectively mixed with ribose internal standard solution, and successively converted into its PMP derivatives. The aqueous layer was filtered through a 0.22 μm membrane for HPLC analysis. The HPLC was equipped with a PDA detector and a YMC-Pack ODS-AQ column (4.6 × 250 mm, 5 µm). The mobile phase was a binary gradient elution of triethylamine-ammonium acetate aqueous solution (A) and acetonitrile (B) with 1.0 mL/min. The results were expressed as the molar ratio of each monosaccharide.
Total flavonoids content (TFC)
Total flavonoids content was determined according to the following method with some modification [8]. Briefly, the dried sample (5.0 g) was ultrasonically extracted with 50 mL 80% ethanol at 45°C for 30 min and filtered. This procedure was repeated three times. The filtrate was combined to obtain the ethanol extract. 1 mL of the ethanol extract was placed in a 10 mL volumetric flask, in which distilled water was added to 5 mL, and then 0.3 mL of NaNO2 was added. After 5.0 min, a total of 0.3 mL of AlCl3 was added and kept for another 6 min. Then 2 mL of 1 M NaOH was added, and the total volume was made up to 10 mL with distilled water. The solution was kept for 30 min. Absorbance was measured against a blank at 510 nm (Perkin elmer lambda 35 UV/Vis spectrum, USA), and the flavonoid content was determined as rutin equivalent from a calibration curve of rutin standard solutions and expressed as milligrams of rutin/100 g of dried sample. All measurements were performed in triplicate.

Total polyphenols content (TPC)
According to the method of Cai[8], 1 mL of sample solution was mixed with 1 mL of Folin-Ciocalteu reagent. After 1 min of incubation at room temperature, 1.5 mL of 20% Na2CO3 aqueous solution was added to the mixture, followed by the addition of 7.5 mL of distilled water, and then kept in a constant-temperature water bath at 70°C for 10 min. After cooling to room temperature, absorbance was measured at 765 nm. The TPC was expressed as gallic acid equivalent (GAE) from the calibration curve of gallic acid standard solutions and expressed as milligrams of GAE/100 g. All samples were performed in triplicate.

Antioxidant activity analysis 
DPPH assay
The polysaccharide, polyphenol, water, ethanol, and flavonoid extracts were obtained from the fruit of F. tikoua, respectively. The DPPH radical scavenging activity of these extracts was determined based on the method of Li [9]. Each extract (2.0 mL) was mixed with DPPH solution (2.0 mL, 2.0 × 10–4 M) and kept at a room temperature for 30 min in the dark. Absorbance was measured at 515 nm, and ascorbic acid was used as a standard control. Then the IC50 values were calculated to represent the results (mg/mL).

FRAP assay
FRAP assay was determined referring to the method of Sánchez-González[5]. Fresh FRAP reagent (TPTZ, FeCl3, and potassium acetate buffer were mixed at a ratio of 1:1:10, and then incubated at 37℃ for 15 min, 3.0 mL) was mixed with 1.0 mL of diluted samples, and absorbance was recorded at 595 nm after reacting at 37℃ for 30 min. The total antioxidant capacity (FRAP) was estimated from a standard curve of ferrous sulfate standard solutions. Results were expressed as the amount of substance equivalent to Fe2+ per gram of extract (mmol Fe2+/g).

ABTS assay
ABTS radical scavenging activity was determined according to the method described by Apea-Bah with slightly modified [10]. The ABTS stock solution was diluted with ethanol to obtain an absorbance of about 0.70 at 734 nm. The appropriately diluted extracts (2.0 mL) were added to fresh ABTS radical solution (2.0 mL). And the absorbance at 734 nm was read after 10 min of reaction. With ascorbic acid as a positive control, the free radical scavenging rate and IC50 values (mg/mL) were calculated in the same way as FRAP assay. 
Immunomodulatory activity analysis
Cell line and cell culture
RAW 264.7 cells were obtained from the American Type Culture Collection (Rockville, MD, USA) and maintained in RPMI 1640 medium with 10% FBS, 100 μg/mL streptomycin, and penicillin (100 U/mL) at 37°C with 5% CO2. 

Cell viability assay
Briefly, RAW 264.7 cells suspended at a density of 1 × 105 cells/well. After 24 h incubation, a series of concentrations of polysaccharide solution were added and incubated at 37°C for addition of 24 h. The cytotoxicity of polysaccharide on RAW 264.7 cells was assessed by MTT method [11]. 

NO, PGE2, and IL-6 production
RAW 264.7 cells (1 × 105 cells/well) were cultured for 18 h in a 96-well plate. Cells were then stimulated with various concentrations of polysaccharide for 24 h. Nitric oxide level was determined through the Griess reagent as described previously [12]. The levels of PGE2 and IL-6 in the culture supernatants were determined using ELSIA kit (Abcam).

Western blot analysis
RAW 264.7 cells were seeded at 5 × 106 cells/well onto 60 mm plates for 18 h. After treated with polysaccharide solution for different time points, the cells were collected and protein concentrations were determined by BCA protein assay kit (Absin, Shanghai, China). The protein samples were boiled at 95°C for 5 min and separated using a 10% SDS-polyacrylamide gel for 2 h, then transferred onto PVDF membranes. After blocked with 5% BSA for 2 h at room temperature, the membrane was incubated for overnight with primary antibodies at 4°C and for 2 h with secondary antibodies conjugated horseradish peroxidase (HRP) at room temperature used as 1:2000 dilutions. The protein bands were visualized with eECL Western Blot kit (CWBio, Beijing, China) and photographed using the Tanon-5200 system (Tanon 5200 Multi, Beijing, China).
Statistical analysis
The analysis was performed in triplicate and results were expressed as the mean of 3 independent experiments (n = 3). Statistical analysis of the data was performed using GraphPad Primsm 5 and IBM SPSS statistics software and multigroup results were compared using one-way ANOVA (and norparametic). P values of less than 0.05 were considered significant. 
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Fig. S1 TIC LC-MS spectrum of the methanol extract of the fruit of Ficus tikoua Bur.
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Fig. S2 HPLC spectrum of the methanol extract of the fruit of Ficus tikoua Bur.
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Table S1 Compounds identified by LC-MS from the methanol extract of the fruit of Ficus tikoua Bur.
	No.
	tR（min）
	compound name
	molecular weight
	molecular formula
	structure

	1
	0.7
	choline
	103.1
	C5H13NO
	[image: image3.png]HO/\/'.\





	2
	0.7
	asparagine
	132.1
	C4H8N2O3
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	3
	0.73
	betaine
	117.1
	C5H11NO2
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	4
	0.74
	D-(+)-proline
	133.1
	C5H9NO2
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	5
	0.74
	D-(+)-maltose
	364.1
	C12H22O11
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o
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on





	6
	0.74
	sucrose
	342.1
	C11H22O11
	[image: image8.png]o





	7
	0.74
	D-(-)-quinic acid
	192.1
	C7H12O6
	[image: image9.png]o





	8
	0.77
	pipecolic acid
	129.1
	C6H11NO2
	[image: image10.png]OH





	9
	0.79
	DL-malic acid
	134.0
	C4H6O5
	[image: image11.png]




	10
	1.03
	citric acid
	192.0
	C6H8O7
	[image: image12.png]07 oH





	11
	1.19
	methylmalonic acid
	118.0
	C4H6O4
	[image: image13.png]HO
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	12
	1.23
	DL-norleucine
	131.1
	C6H13NO2
	[image: image14.png]




	13
	2.06
	L-phenylalanine
	165.1
	C9H11NO2
	[image: image15.png]NH,

OH





	14
	2.84
	8-hydroxyquinoline
	145.1
	C9H7NO
	[image: image16.png]




	15
	2.84
	4-indolecarbaldehyde
	145.1
	C9H7NO
	[image: image17.png]w





	16
	3.46
	indole-3-acrylic acid
	187.1
	C11H9NO2
	[image: image18.png]




	17
	5.57
	neochlorogenic acid
	354.1
	C16H18O9
	[image: image19.png]




	18
	6.44
	chlorogenic acid
	354.1
	C16H18O9
	[image: image20.png]




	19
	11.44
	psoralen
	186.0
	C11H6O3
	[image: image21.png]




	20
	19.44
	8-prenylnaringenin
	340.1
	C20H20O5
	[image: image22.png]




	21
	21.22
	9S,13R-12-oxophytodienoic acid
	292.2
	C18H28O3
	[image: image23.png]




	22
	21.82
	9-oxo-10(E),12(E)-octadecadienoic acid
	294.2
	C18H30O3
	[image: image24.png].
focoet





	23
	21.99
	α-eleostearic acid
	278.2
	C18H30O2
	[image: image25.png]




	24
	22.00
	(+/-)12-HpETE
	318.2
	C20H32O4
	[image: image26.png]




	25
	23.43
	eicosapentaenoic acid methyl ester
	322.2
	C21H32O2
	[image: image27.png]




	26
	24.46
	1-linoleoyl glycerol
	354.3
	C21H38O4
	[image: image28.png]




	27
	26.96
	erucamide
	337.3
	C22 H43NO
	[image: image29.png]P eeee





	28
	28.44
	docosanamide
	339.3
	C22H45NO
	[image: image30.png]





Fig. S3 TIC GC-MS spectrum of the hexane extract of the fruit of Ficus tikoua Bur.
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Table S2 Compounds identified by GC-MS from the hexane extract of the fruit of Ficus tikoua Bur.
	tR (min)
	compound name
	CAS No.
	relative area %

	10.827
	2,6-di-tert-butylbenzoquinon
	719-22-2
	0.02

	11.507
	2,4-di-tert-butylphenol
	96-76-4
	0.1

	13.198
	n-hexadecane
	544-76-3
	0.03

	16.017
	n-heptadecane
	629-78-7
	0.05

	18.106
	tetradecanoic acid
	544-63-8
	0.09

	19.227
	octadecane
	593-45-3
	0.05

	19.540
	6,10,14-trimethyl-2-pentadecanone
	502-69-2
	0.1

	21.323
	pentadecanoic acid
	1002-84-2
	0.07

	22.487
	nonadecane
	629-92-5
	0.03

	23.192
	7,9-ditert-butyl-1-oxaspiro[4.5]deca-6,9-diene-2,8-dione
	82304-66-3
	0.18

	23.370
	hexadecanoic acid, methyl ester
	112-39-0
	0.16

	23.921
	16-methyl-oxacyclohexadecan-2-one
	4459-57-8
	0.04

	25.128
	hexadecanoic acid
	57-10-3
	1.52

	27.450
	5-methoxypsoralen
	484-20-8
	0.3

	27.971
	1-nonadecene
	18435-45-5
	0.03

	28.670
	methyl linoleate 
	112-63-0
	0.13

	28.878
	linolenic acid, methyl ester 
	301-00-8
	0.33

	29.675
	methyl stearate
	112-61-8
	0.05

	30.661
	linoelaidic acid 
	506-21-8
	0.57

	30.845
	linolenic acid 
	463-40-1
	3.09

	30.900
	linolenyl alcohol
	506-44-5
	0.61

	30.967
	linoleic acid 
	60-33-3
	0.84

	31.378
	methyl 9, 12-heptadecadienoate 
	29305-60-0 
	0.38

	32.493
	octadecanoic acid
	57-11-4
	0.74

	33.737
	eicosane
	112-95-8
	0.04

	34.785
	phytane
	638-36-8
	0.04

	37.542
	tetracosane
	646-31-1
	0.06

	40.152
	pentacosane
	629-99-2
	0.06

	44.852
	2-linoleoyl glycerol
	3443-82-1
	0.21

	48.161
	squalene
	111-02-4
	1.01

	50.734
	δ-tocopherol
	119-13-1
	0.14

	53.216
	γ-tocopherol
	7616-22-0
	4.52

	53.651
	1-docosene
	1599-67-3
	0.22

	53.804
	nonacos-1-ene
	18835-35-3
	0.04

	56.604
	campesterol
	474-62-4
	0.65

	57.437
	stigmasterol
	83-48-7
	0.95

	59.104
	sitosterol
	83-46-5
	5.36

	59.539
	28-isofucosterol
	481-14-1
	0.48

	61.010
	α-amyrin
	638-95-9
	0.74

	62.952
	olean-12-en-3α-yl acetate
	33055-28-6
	0.58

	64.337
	urs-12-en-24-oic acid, 3-oxo-, methyl ester
	20475-86-9
	0.26


Table S3 Crude protein, amino acids, total polysaccharides, polyphenols, flavonoids, and vitamins contents in the fruit of F. tikoua.
	phytochemical
	standard curve line
	result

	crude Protein

ash

vitamin

  pridoxine

  thiamine

  riboflavin 

  ascorbic acid

cyanocobalamin

niacin

folic acid 

nicotinamide

amino acids

threonine

proline

isoleucine

leucine

phenylalanine

lysine

aspartic acid

serine

glutamate

alanine

glycine

cystine

methionine

tyrosine

histidine

arginine

proline

total polysaccharide

total polyphenols (TPC)

total flavonoids (TFC)
	-

-

-

-

-

-

-

-  

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Y=17.902x+0.05, R2=0.9970

Y=28.611x-0.424, R2=0.9951

Y=3.4967x-0.0467,R2=0.9969
	9.41 ± 0.03 (g/100g)

10.29 ± 0.08 (g/100g)

-

66.67 ± 2.3 (mg/100g)

205.42 ± 5.4 (mg/100g)

0

10.00 ± 0 (mg/100g)

0

3.20 ± 0.4 (mg/100g)

0

15.40 ± 1.3 (mg/100g)

9.28%
0.35%
0.51%
0.40%
0.69%
0.48%
0.51%
1.48%
0.50%
1.40%
0.49%
0.44%
0.21%
0.12%
0.24%
0.35%
0.62%
0.47%
1.25 ± 0.04 (g/100g)

0.86 ± 0.01 (g/100g)

8.00 ± 0.11 (mg/100g)


Each value was expressed as mean ± SE (n = 3).
Fig. S4 The HPLC analysis result of the vitamin composition of F. tikoua fruit. 
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Fig. S5 (A) The result of the HPLC spectrum of the PMP-labeled monosaccharide standard. (B) The result of the monosaccharide composition of F. tikoua fruit.
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