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SI 1. Identification of isolated compounds from S. tomentosa

Compound 3: Rf: 0.29 (S1), 0.61 (S2), m.p. 220 °C, UV Amax (nm): (MeOH): 249, 26 (sh) and 302,
(+ NaOMe): 254 and 337 (sh), (+ AICI3): 250, 261 (sh) and 303, (+AICls/ HCI): 250, 262 (sh) and 303, (+
NaOAC): 252, 311 and 336 (+NaOAc / H3BOs): 261 and 304(sh).*H-NMR (400 MHz, DMSO-ds), Sppm
8.19 (1H, d, J= 8.8, H-5), 7.98 (1H, s, H-2),7.57 (2H, d, J= 8.8, H-2'/6"), 7.16 (1H, dd, J= 2.4 and 8.8, H-
6), 7.03 (1H, d, J= 2.4, H-8), 6.96 (2H, d, J= 8.8, H-3/5"), 3.52 (3H, s, O-CHs). *C NMR (100 MHz,
DMSO-ds), Sppm 176.6 (C-4), 171.2 (C-7), 159.6 (C-4), 157.1 (C-9), 152.7 (C-2), 130.02 (C-2/6), 126.1
(C-5), 124.6 (C-1'), 123.6 (C-3), 118.2 (C-10), 114.6 (C-6), 114.0 (C-3/5), 103.01 (C-8), 54.1 (O-CHa).

Compound 5: Rf: 0.87 (S3) and 0.34 (S4), m.p. 239-241°C; UV Amax (nm): (MeOH): 262 and 327
(sh), (+ NaOMe): 273 and 351, (+ AICIs): 271, 308 (sh) and 373, (+AIClz/ HCI): 276, 311 (sh) and 372,
(+ NaOAc): 260 and 332, (+NaOAc/H3BO3): 261 and 334 (sh).'H-NMR (400 MHz, DMSO-ds), Sppm
8.15 (1H, s, H-2), 7.33 (2H, d, J = 8.60 Hz, H-2'/6"), 6.83 (2H, d, J = 8.60 Hz, H-3'/5"), 6.53 (1H, d, J =
2.16 Hz, H-6), 6.30 (1H, d, J = 2.16 Hz, H-8), 3.83 (3H, s, O-CHj3). 3C-NMR (100 MHz, DMSO-ds), Sppm
180.3 (C-4), 165.2 (C-7), 161.3 (C-5), 157.2 (C-4), 157.2 (C-9), 153.1 (C-2), 129.8 (C-2'/ 6'), 122.8 (C-
3), 121.2 (C-1), 114.6 (C-3/5"), 105.3 (C-10), 97.3 (C-6), 91.5 (C-8), 55.06 (O-CHs).

Compound 9: Ry: 0.49 (Ss), 0.60 (S4); m.p. 280-282 °C; *H-NMR (CDClI3, 400 MHz): §ppm 5.30
(1 H, brs, H-6), 4.22 (1H, d, J = 7.8 Hz, H-1'), 3.58 (1H, m, H-3), 3.42-2.92 (1H, d, H-2"), 2.28 (2H,
dd, J = 2.5 Hz, 2.5 Hz, H-4), 2.10 (2H, t, J = 22.5 Hz, H-7), 1.89 (2H, m, H-15), 1.81 (2 H, dt, J = 15.0
Hz, 25.0 Hz, H-16), 1.75 (2H, dt, J = 19.0 Hz, J = 23.0 Hz, H-2), 1.53 (2H, t, J = 10.0 Hz, H-1), 1.47 (1H,
m, H-9), 1.36 (1H, m, H-17), 1.38 (2H, t, J = 15.0 Hz, H-12), 1.36 (2H, m, H-11), 1.30 (2H, t, J = 10.5,
H-14), 1.14 (3H, s, H-18), 0.87 (3H, s, H-19), 0.77 (3H, d, J = 6.0 Hz, H-21), 0.71 (3H, d, J = 10.0 Hz,
H-26), 0.68 (3H, t, J = 5.0 Hz, H-29), 0.56 (3H, s); 3C-NMR (DMSO-d6, 75MHz): § ppm 36.6 (C-1),
29.3 (C-2), 78.7 (C-3), 38.9 (C-4), 139.1 (C-5), 121.4 (C-6), 31.2 (C-7/8), 49.9 (C-9), 36.4 (C-10), 21.1
(C-11), 39.9 (C-12/13), 56.5 (C-14), 25.1 (C-15), 26.1 (C-16), 55.8 (C-17), 11.6 (C-18), 19.2 (C-19), 35.9
(C-20), 18.7 (C-21), 33.4 (C-22), 26.8 (C-23), 47.1 (C-24), 29.6 (C-25), 19.7 (C-26), 19.1 (C-27), 22.5
(C-28), 12.1 (C-29), 100.9 (C-1'), 74.5 (C-2'), 76.6 (C-3'/5'), 71.5 (C-4"), 61.0 (C-6).
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Sl 2. Spectral data of the isolated compounds from S. tomentosa
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Materials and Methods
SI 3. Determination titers of viruses by plaque titration assay

Six-well tissue culture plates were seeded with Vero-E6 cells (10° cells/well). At 90-100%
confluence (one-day post-seeding), cells were washed twice with 1X fetal bovine serum (FBS), the virus
was diluted 10-fold in a medium with 2% FBS (Lonza, USA) and 2% antibiotic-antimycotic mixture
(Lonza, Walkersville. MD, USA). 100 uL of each dilution was mixed with a 400 pL infection medium to
inoculate one well of Vero-E6 cells. The plates were incubated at 37 °C with 5% CO> for 1 h. The wells
were then aspirated to remove residual inoculum. Then, each well was immediately covered with 2 mL of
overlay containing 1:1 of 2X medium and 2% agarose type 1 (Lonza, Basel, Switzerland). Plates were
then incubated at 37 °C with 5% CO> for 3 days. The formation of the plaques was microscopically
observed daily. Once clear plaques could be visualized, 1 mL of 10% formaldehyde was added to each
well for 2 h at room temperature for cell fixation and virus inactivation. The formaldehyde was then
discarded and the plates were rinsed with water and dried. For visualization of the plaques, 1 mL of the
staining solution (1% crystal violet and 20% methanol in distilled water) was added to each well and
incubated at room temperature for 5 min, the dye was then discarded as described before [1,2]. Viral

plaques were then counted, and virus titer was calculated through the following equation:

Plaque forming unit (PFU)/mL = Number of plaques x virus dilution x volume of inoculum x multiplicand

number to complete the inoculum volume to one mL.
Sl 4. MTT cytotoxicity assay (CCso)

Samples were diluted with Dulbecco's Modified Eagle's Medium (DMEM). Stock solutions of the
test compounds were prepared in 10 % DMSO in dd H,O. The cytotoxic activity of the extracts was tested
in Vero-E6 cells by using the 3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT)
method with minor modification [3,4]. Briefly, the cells were seeded in 96 well-plates (100 pL/well at a
density of 3x10° cells/mL) and incubated for 24 h at 37 °C in 5% CO,. After 24 h, cells were treated with
various concentrations of the tested samples in triplicates. After a further 72 h, the supernatant was
discarded and cell monolayers were washed with 1X sterile phosphate buffer saline (PBS) 3 times and
MTT solution (20 pL of 5 mg/mL stock solution) was added to each well and incubated at 37 °C for 4 h
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followed by medium aspiration. In each well, the formed formazan crystals were dissolved with 200 pL
of DMSO (0.04 M HCI in absolute isopropanol = 0.073 mL HCI in 50 mL isopropanol). The absorbance
of formazan solutions was measured at Amax 540 nm with 620 nm as a reference wavelength using a
multi-well plate reader. The plot of % cytotoxicity versus sample concentration was used to calculate the
concentration which exhibited 50% cytotoxicity (TCso). The % of cytotoxicity compared to the untreated

cells was determined with the following equation:

(absorbance of cells without treatment — absorbance of cells with treatment)X100

% cytotoxicity = -
4 Y absorbance of cells without treatment

SI 5. Plaque reduction assay

The assay was carried out according to the method of Hayden et al. (1980) in a six-well plate
where Vero-E6 cells (10° cells / mL) were cultivated for 24 h at 37 °C. The Middle East respiratory
syndrome-related coronavirus isolate (NRCE-HKU270 (Accession Number: KJ477103.2) virus was
diluted to give 10° PFU/well and mixed with the safe concentrations of the tested samples and incubated
for 1 h at 37 °C before being added to the cells. The growth medium was removed from the cell culture
plates and the cells were inoculated with (200 pL/well) virus with the tested samples and 300 pL of
infection medium, After 1 h contact time for virus adsorption with shaking every 15 min after that remove
inoculum and add safe concentrations of the tested samples were added with 3 mL of 2X DMEM
supplemented with 2% agarose with 1:1 to cell monolayer, plates were left to solidify and incubated at 37
°C till the formation of viral plaques (3 to 4 days). Formalin (10%) was added for 2 h then plates were
stained with 1% crystal violet in 80 mL distilled water and 20 mL methanol. Control wells were included
where the untreated virus was incubated with VVero-E6 cells as discussed earlier [5,6]. Finally, plaques
were counted and the percentage reduction in plaques formation in comparison to control wells was

recorded as follows:
% inhibition= viral count (untreated) - viral count (treated)/viral count (untreated) x 100
S1 6. Mode of action of virus inhibition

The possible mode of action of virus inhibition by the selected plants’ extracts was examined at
three different stages of the virus propagation cycle and based on three main possible modes of action: (i)

Inhibition of budding and viral replication. (ii) The ability of each extract to inhibit of attachment of the
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virus to infected cells-membrane fusion known as blocking the viral entry (viral adsorption); and (iii) The
direct effect of each extract to inactivate the virus viability (virucidal activity) [7,8]. Additionally, the
above-mentioned mode of action could account for the recorded antiviral activities either independently,
or in combinations. In this regard, the interaction between the selected plants’ extracts and the MERS-
CoV virus could be explained through the following three different modes of action:
S1 6.1. Viral replication

The viral replication assay was carried out according to Kuo et al. [9,10] in a 6-well plate where
VERO-EG cells were cultivated (10° cells/mL) for 24 h at 37 °C. The virus was diluted to 10% PFU/well
and applied directly to the cells and incubated for 1 h at 37 °C. Unabsorbed viral particles were removed
by washing cells 3 successive times with supplements free-medium. The extract was applied at different
concentrations, and after 1 h contact time, add 3 mL of 2X DMEM medium supplemented with 2% agarose
was to the cell monolayer. Plates were left to solidify and incubated at 37 °C till the appearance of viral
plaques. Cell monolayers were fixed in 10% formalin solution for 2 h, and stained with crystal violet.
Control wells were included where Vero-E6 cells were incubated with the virus and didn’t treat with the
extract. Finally, plaques were counted and the percentage reduction in plaque formation in comparison to
control wells was recorded as above mentioned.
S1 6.2. Viral adsorption

Vero-E6 cells were cultivated in a 6 wells plate (10° cells/mL) for 24 h at 37 °C for the viral
adsorption assay using the Zhang et al. method [11]. The plant extract was applied at different
concentrations in a 200 uL medium without supplements and co-incubated with the cells for 2 h at 4 °C.
The unabsorbed extract was removed by washing cells 3 successive times with supplements free-medium
then the virus diluted was co-incubated with the pretreated cells for 1 h followed by adding 3 mL DMEM
supplemented with 2% agarose. Plates were left to solidify and then incubated at 37 °C to allow the
formation of viral plaques, fixed and stained as above mentioned to calculate the percentage reduction in
plaques formation in comparison to control wells where untreated Vero-E6 cells were directly infected
with the virus.
S1 6.3. Virucidal

The virucidal assay was carried out [12] in a 6 wells plate where Vero-E6 cells were cultivated (10°
cells/mL) for 24 h at 37 °C. A volume of 200 pL serum-free DMEM containing virus was added to the
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concentration of the tested extract. After 1 h incubation, the mixture was diluted using serum-free medium
3 times each 10-fold which still allows the existence of viral particles to grow on Vero-E6 cells but leaves
nearly no extract and 100 pL of each dilution was added to the Vero-E6 cell monolayer. After 1 h contact
time, the DMEM overlayer was added to the cell monolayer. Plates were left to solidify and then incubated
at 37 °C to allow the formation of viral plaques, fixed and stained as above mentioned to calculate
percentage reduction in plaques formation in comparison to control wells where cells were infected with
the virus that was not pretreated with the tested extract.

SI 7. Inhibitory concentration 50 (I1Cso) determination

In 96-well tissue culture plates, 2.4x104 Vero-EG6 cells were distributed in each well and incubated
overnight at a humidified 37 °C incubator under 5% CO: condition. The cell monolayers were then washed
once with 1x PBS and subjected to virus adsorption (hCoV-19/Egypt/NRC-03/2020 (Accession Number
on GSAID: EPI_ISL_430820)) for 1 h at room temperature. The cell monolayers were further overlaid
with 100 uL of DMEM containing varying concentrations of the test compounds. Following incubation at
37 °C in a 5% CO2 incubator for 72 h, the cells were fixed with 100 pL of 4% paraformaldehyde for 20
min and stained with 0.1% crystal violet in distilled water for 15 min at RT. The crystal violet dye was
then dissolved using 100 pL absolute methanol per well and the optical density of the color is measured
at 570 nm using Anthos Zenyth 200rt plate reader (Anthos Labtec Instruments, Heerhugowaard,
Netherlands) [13,14]. The ICso of the compound is that required to reduce the virus-induced cytopathic
effect (CPE) by 50%, relative to the virus control.
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