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S1: Quantitative estimation of total soluble carbohydrate contents
Briefly; of sample (50µL) were mixed with concentrated sulfuric acid solution (75% v/v, 100 µL). Then, anthrone reagent was added (200 µL, 5mg in 100
µL ethanol and 2.4mL 75% v/v sulfuric acid) and the vial was incubated in an oven with temperature adjusted at 100°C for 15 minutes. After heating, the mixture was allowed to cool at room temperature (5 minutes) and the analysis was carried out by transferring 100 µL of the sample mixture to a 96 wells plate (n=3), where the resulting green color was measured at 578 nm. The results were recorded using microplate reader FluoStar Omega and data were represented as µg glucose /mg sample related to the linear standard calibration curve of glucose.
S2: High-Performance Liquid Chromatography (HPLC) analysis 

2.2.1. 
Eclipse C18 column (4.6 mm x 250 mm i.d., 5 m) was used for the separation. At a flow rate of 1 ml/min, the mobile phase was composed of water (A) and 0.05% trifluoroacetic acid in acetonitrile (B). The mobile phase was programmed in a linear gradient in the following order: 0 minutes (82% A), 0-5 minutes (80% A), 5-8 minutes (60% A), 8-12 minutes (60% A), 12-15 minutes (82% A), and 15-16 minutes (82% A). At 280 nm, the multi-wavelength detector was monitored. The injection volume was 10 μl. The column temperature was kept constant at 35 °C.

S3: Isolation and identification of the Phenolic constituents 

SOEE extract (1.5 g) was exposed to preparative separations using a PuriFlash 4100 system (Interchim Software 5.0, France). The system comprised of a quaternary pump for HPLC and a PDA-UV-Vis detector. The separation system was composed of stationary phase C18-HP column (30 µm) and mobile phase; (A) formic acid 1% and (B) acetonitrile in a gradient elution. Eighty fractions were collected by a fraction collector depending on the UV detector for the same bands. These fractions were exposed to chromatographic analysis using paper chromatography (PC, 1MM) with running system acetic acid (HOAc) 15% and butanol: acetic acid: water (BAW, 4:1:5 v/v/v). Twenty-nine fractions were obtained after collecting similar fractions (sub-fractions I-XXIV). Nine substantial fractions were the majors and oriented to different chromatographic techniques: columns (Sephadex LH-20) using different systems, acetic acid: water (2:98 v/v), and acetic acid: water: acetonitrile (2:48:50 v/v/v) and preparative paper chromatography (3MM) [45]. Twelve compounds were isolated and subjected to structural elucidation using various investigative techniques: physical, chromatographic, and spectral analyses (ultra violet (UV), nuclear magnetic resonance (NMR) and mass spectrophotometer (MS) [46–48]. Also, all data obtained were compared with the previously reported values of identified compounds[49–51].
Biological Activities 
Antioxidant activity 
 S4.1:  1,1-Diphenyl-2-picrylhydrazyl (DPPH) Assay. 
In a 96-well plate (n = 3), a freshly prepared DPPH reagent (100 μL, 0.1% in methanol) was added to 100 μL of the sample, and the reaction was incubated in the dark (30 minutes) at room temperature. The reduction in DPPH color intensity was measured at 540ℷ nm23 at the end of the incubation time. The following equation is used to represent data as means ± standard deviation (SD).
Eq. (1)
A0 is the absorbance of the blank, A1 is the absorbance of the extract.
The IC50 value is defined as the extract or standard concentration that allows a 50% reduction in DPPH.  The greater antioxidant power of the extract was indicated by the lower IC50 values. The samples were analyzed in triplicate.
S4.2: ABTS (3-Ethylbenzothiazoline-6-sulfonic Acid) Assay. 
It measures the antioxidant power of SOEE to reduce the ABTS formed in the aqueous phase in comparison with Trolox as a standard. Freshly prepared ABTS reagent (190 μL)23 was mixed with 10 μL of  the sample in a 96-well plate (n = 6). After 120 min. of incubation in the dark at room temperature, the color intensity decrease according to the antioxidant activity. It was measured at ℷ 734 nm using the microplate reader FluoStar Omega. The data were stated as means ± SD according to the following equation:
Eq. (2)
The results were expressed as µM TE/ mg sample (Trolox equivalent antioxidant capacity (TEAC)) using Trolox as a standard reference. 
Antiviral activity 
S5: Human Adenovirus Type 7 (Ad7)
Cytotoxicity and antiviral activity assays
The sulforhodamine B (SRB) assay was used to evaluate antiviral activity while the cytotoxicity assays using the recently reported for the cytopathic (CPE) inhibition effect. Hep-2 cells were grown in DMEM medium supplemented with 10% fetal bovine serum and 0.1% antibiotic/antimycotic solution.
To assess cytotoxicity, hep-2 cells were seeded into a 96-well culture plate at a density of 2x104cells/well one day before infection. The next day, the culture medium containing serially diluted samples was added to the cells and incubated for 48 hours before being removed and the cells washed with phosphate-buffered saline (PBS). The following step was carried out in the same manner as described above for the antiviral activity assay.
Cell viability 
The percentage of cell viability was calculated by the determination of Ad7 infectivity using the SRB method, which monitored CPE. In brief; diluted virus suspension (0.1 mL) of Ad7 containing CCID50 (50 % cell culture infective dose) of virus stock was added to mammalian cells. This dose was selected to produce the desired CPEs after infection. For extract treatments, 0.01 mL of medium containing the desired extract concentration was added to the cells. Each test sample's antiviral activity was determined using a 10-fold diluted concentration range of 0.1-100 µg/mL.
The virus controls (virus-infected, nondrug-treated cells) and cell controls (non-infected, nondrug treated cells). For four days, culture plates were incubated at 37oC in 5% CO2. Following a phosphate buffered saline (PBS) wash; 0.01 mL of 70 % (v/v) cold acetone was added to each well and left for 30 minutes at -20oC. After removing the acetone, the 96-well plates were dried in an oven at 60oC for 30 minutes. The wells were then filled with 0.01 mL of 0.4 percent (w/v) SRB in 1 percent acetic acid (v/v) and incubated at room temperature for 30 minutes. Unbound SRB was removed from the plates by washing them five times with 1% acetic acid (v/v) and allowing them to dry. Fixed SRB was solubilized in wells with 100 l of un-buffered Tris-base solution (10 mM), and plates were incubated at room temperature for 30 minutes. Finally, the optical density (OD) was determined at 540 nm using a micro plate reader (BMGLABTECH®FLUO star Omega, Germany) and a reference absorbance of 620 nm. 
S6: H1N1 virus (Swin flu)
Cytotoxicity assays
The crystal violet method was used to evaluate antiviral activity and cytotoxicity assays38. Vero E6 cells were grown in DMEM medium supplemented with 10% fetal bovine serum and 0.1% antibiotic/antimycotic solution. In brief, vero E6 cells were seeded into a 96-well culture plate at a density of 2x104cells/well one day before infection. The culture medium was removed the next day, and the cells were washed with phosphate-buffered saline (PBS).
Cell viability
The percentage of cell viability was calculated by the determination of the influenza H1N1 infectivity through the monitoring of CPE using the crystal violet method. In brief, diluted virus suspension of H1N1 virus (0.1 mL) containing CCID50 (50 % cell culture infective dose) of virus stock was added to mammalian cells. This dose was selected to produce the desired CPEs after infection. For extract treatments, medium containing the desired compound concentration (0.01 mL) was added to the cells. Each test sample's antiviral activity was determined using a two-fold diluted concentration range of 0.1-100 µg/mL. The virus controls (virus-infected, nondrug-treated cells) and cell controls (non-infected, nondrug treated cells). For 3 days, culture plates were incubated at 37oC in 5% CO2. The development of cytopathic effect was monitored by light microscopy. Following a PBS wash, the cell monolayers were fixed and stained with a 0.03% crystal violet solution in 2% ethanol and 3% formalin. After washing and drying the optical density of individual wells was quantified spectrophotometrically at 540/630 nm. The percentage of antiviral activities of the extract was calculated39 using the following equation
Eq. (3)
Based on these results, the 50% CPE inhibitory dose (ID50) was calculated.    

S7: Cytotoxic activity 
[bookmark: _3znysh7]Determination of SOEE cytotoxicity on A549 lung carcinoma cell line
A 24-well plate contains 1.0×106 A549 cells/well, were exposed to SOEE at concentrations of 0, 7.8, 15.6, 31.25, 62.5. 125, 250, 500 and 1000 μg/mL for 24 h. A549 cells line without SOEE were used as control. Also, A549 cells line were cultured with MTT (20 μL/well of 5 mg/mL stock) about 4 hours. The yellowish water-soluble MTT converts into formazan crystals water-insoluble which can be dissolved in 200 μL DMSO. A microplate reader was used to detect absorbance at 570 nm.

In-vivo anticancer assay 
S8:  Reverse transcription‑quantitative PCR (RT‑qPCR). 
The rats' lung tissues (0.1 g) were crushed using a tissue masher (TENLIN-C, Jiangsu Tianling Instrument Co., Ltd.). RNAzol® (Sigma-Aldrich; Merck KGaA) was used to extract total RNA from tissues, and the concentration of the extracted total RNA was diluted to 1 µg/µl. Subsequently, 5 µl diluted total RNA solution was collected, and RT was conducted according to the instructions of the RT kit (Tiangen Biotech Co., Ltd.) to obtain the cDNA template at 25˚C. cDNA template (2 µl) was mixed with 10 µl SYBR Green PCR Master Mix (Thermo Fisher Scientific, Inc.) and 1 µl upstream and downstream primers (Table 2). The reaction conditions were as follows: 95˚C for 60 sec, followed by 40 cycles of 95˚C for 15 sec and 55˚C for 30 sec followed by a final step at 72˚C for 35 sec. A Step OnePlus Real-Time PCR system (Thermo Fisher Scientific, Inc.) was used for qPCR. GAPDH was used as an internal reference. The 2-ΔΔCq method was used to determine the relative gene expression.
S8. Table 1. The sequences of primers utilized in real-time PCR
	Gene 
		Sequence

	P53
	F: 5′-AAGCTCATTTCCTGGTATG-3′
R: 5′- CTGCCACAAGAACTAGAGA-3′

	[bookmark: _4d34og8]Bcl-2
	F:5′- TGGGATGCCTTTGTGGAACT -3′
R: 5′- GAGAC AGCCAGGAGAAATCA-3′ 

	Bcl-XL
	F: 5′- AGG CTG GCGATG AGT TTG AA-3′
R: 5′- TGA AAC GCT CCT GGC CTT TC-3′.

	Akt
	F: 5′- CCCTGCTCCTAGTCCACCA-3′ 
R: 5′-TGTCTCTGTTTCAGTGGGCTC-3’

	Vanin-1
	F: 5′- AACTGGATACCCTGTGATAACCC-3′ 
R: 5′- GTCTCCCATGTTCGCCACAA-3’

	GAPDH (internal control for qRT-PCR)
	F-5′- GGCCAAGATCATCCATGACAACT-3′  
R-5′-ACCAGGACATGAGCTTGACAAAGT-3


[bookmark: _2s8eyo1]

Isolated compounds:

S9: Apigenin:1H-NMR (500 MHz); δ 12.93 (1H, br s,5-OH), 7.89 (1H, d, J= 8.5 Hz, 2'/6'-H), 6.89 (1H, d, J= 8.5 Hz, 3'/5'-H), 6.75 (1H , s,3-H), 6.44 (1H , d, J=2.0 Hz, 8-H), 6.15 (1H , d, J=2.0 Hz, 6-H).

S10: Luteolin
 1H-NMR (500 MHz): δ 7.37 (1H, m, 2'/6'-H), 6.86 (1H, d, J= 8.5 Hz, 5'-H), 6.61 (1H, s, 3-H), 6.42, 6.14 (1H, d, J=2.0 Hz, 8/6 -H).
S11: Quercetin:
 1H-NMR (DMSO-d6, 500 MHz); δ 12.50 (1H, br s,5-OH), 7.69 (1H, d, J= 2.1 Hz, 2'-H), 7.55 (1H, dd, J= 8.51, 2.1 Hz, 6'-H), 6.89 (1H, d, J= 8.5 Hz, 5'-H), 6.43 (1H, d, J=2.0 Hz, 8-H), 6.18 (1H, d, J=2.0 Hz, 6-H).

S12: Rutin: The UV spectral data in methanol: λ 256, 299(sh.), 358 (Flavonol). NaOMe: λ 270, 325 (sh.), 412. AlCl3: 270, 305 (sh.), 420. AlCl3/ HCl: 275, 301 (sh.), 358, 400. NaOAc: 272, 324 (sh.), 379. NaOAc/H3BO3: 262, 378. The 1H-NMR (DMSO-d6, 400 MHz), δ 7.55 (1H, d, m, J=2.1 Hz, H-2'), 7.53 (1H, dd, J= 2.1, 8 Hz, H-6'), 6.85(1H, d, J=8 Hz, H-5'), 6.38 (1H, d, J=1.68, H-8), 6.20 (1H, d, J=1.68, H-6). Sugar: δ 5.34 (1H, d, J=6.96Hz, H-1''), 4.39 (1H, d, O, J=1.2 Hz, H-1''') and δ 0.98 (3H, d, J=6.12 Hz, H-6'''-CH3). 
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