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Figure S1. Representative ligands from the literature used for preliminary docking and pocket

analysis to guide the pharmacophore definition (1,2)
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Table S1. Selected compounds emerging from the screening.

For compounds 1, 4, 6, 8, 9, 10, 11 possessing stereochemical centers, the specific stereoisomer that
was considered for docking is indicated.
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Figure S2. Representative snapshots of steered molecular dynamics (SMD) simulations showing
constant-velocity pulling of the fusion peptide (FP, residues 816-834) from the prefusion Spike
architecture. The FP of a single protomer was pulled along the positive z-axis away from the S2 core,
mimicking exposure following S2' cleavage by host proteases (e.g., TMPRSS2 or endosomal
cathepsins). The vector connecting the FP and the C-terminal reference region is shown in orange,
while the instantaneous displacement vector is shown in yellow. The dashed blue line represents the
projection of this displacement along the z-axis, used to compute the mechanical work of FP
extraction in both apo and ligand-bound systems. The C-terminal region (residues 1097-1122), used
as a reference and restrained during SMD simulations, is shown in blue. The FP, fusion peptide
proximal region (FPPR, residues 835-856), and internal fusion peptide (FPi, residues 866—909,
recently recognized as the “true FP” (3) are shown in green, red, and purple, respectively. The centre
of mass of the pulled FP backbone atoms is highlighted as a green sphere. All remaining protein

regions are shown as a semi-transparent white representation.
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Multiple sequence alignment

The multiple sequence alignment (MSA) was constructed from three predefined groups (G1-G3),
representing human coronaviruses, non-human sarbecoviruses, and SARS-CoV-2 variants,
respectively.

G1 — Human coronaviruses (UniProt Spike sequences)

PODTC2 SARS-CoV-2
P59594 SARS-CoV
KON5Q8 MERS-CoV
Q5MQDO HCoV-HKU1
P36334 HCoV-0C43
P15423 HCoV-229E
Q6Q1S2 HCoV-NL63

G2 — Non-human sarbecoviruses (NCBI genomes)
MN996532.2 RaTG13
MZ937000.1 BANAL-20-52
MZ937001.1 BANAL-20-103
MZ937003.2 BANAL-20-236
MZ081381.1 RpYNO6
MW251308.1 RacCS203
KF367457.1 WIV1
KC881005.1 RsSHC014
MZz190138.1 Khosta-2
MTO040335.1 PCoV_GX-P1lE
MTO040334.1 PCoV_GX-P5L

MT040336.1 PCoV_GX-P5E
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MTO072864.1 PCoV_GX-P2V

G3 — SARS-CoV-2 variants (NCBI genomes)
MN908947.3 Wuhan-Hu-1

OL461702.1 Alpha (B.1.1.7)

OR353131.1 Beta (B.1.351)

OR322707.1 Gamma (P.1)

OR323381.1 Delta (B.1.617.2)

OR357845.1 Omicron BA.1

PP405604.1 Omicron BA.2

PP847902.1 Omicron BA.5

PP832907.1 Omicron JN.1
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Figure S3. Structural superposition of the subset (resid 710-1149) reference spike structure (PDB
7WEC) and the modeled Omicron variant. The reference structure (chain A from 7WEC) is shown
in light gray, whereas the modeled Omicron structure (chain P) is colored according to the C alpha
displacement relative to the reference. Residues are mapped on a green-to-yellow-to-red scale,
corresponding to increasing deviation (green = 0 A, yellow = 1 A, red = 2 A). Residues 819-858 of

the Omicron model, missing in 7WEC, are highlighted in dark red.
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Correlation Between Shape-Fit Score and Inhibitory Activity

To evaluate whether the pharmacophore-derived shape complementarity can be associated with
biological activity, a correlation analysis was performed between the shape-fit score obtained during
pharmacophore screening and the experimentally determined 1Csg values of the selected compounds.
Monotonic association between shape-fit score and IC50 values was evaluated using the Spearman
rank correlation coefficient. A statistically significant inverse monotonic correlation was observed

between shape-fit score and 1Cso values:

p=-061, p=0.046
indicating that compounds with improved shape complementarity toward the consensus

pharmacophore generally exhibit lower IC50 values and therefore have increased inhibitory potency.

Correlation Between Shape-Fit Score and Inhibitory Activity
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Figure S4. Scatter plot of pharmacophore-derived shape-fit score versus experimentally determined
ICs0 for compounds 1-11. Statistical analysis was performed using the Spearman rank correlation

coefficient (p = —0.61, p = 0.046, two-tailed, n = 11).
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