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Figure 1. Profiles of receptor, ligand and sphere structures.
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2. PR EMSZHPBPINEEIER
Figure 2. Binding of hit compounds at the active site of PBP3. Panels A, B, C, and D represent the binding profiles of
ZINC00310847, ZINC12734013, ZINC03912961 and ZINC06727143, respectively.
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Figure 3. Interactions between hit compounds and receptor. Panels A, B, C, and D represent the interactions of

ZINC00310847, ZINC12734013, ZINC03912961 and ZINC06727143 with PBP3, respectively.
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Figure 4. Chemical structures of hit compounds. Panels A, B, C, and D represent the structures of ZINC00310847,
ZINC12734013, ZINC03912961 and ZINC06727143, respectively.
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Figure 5. Chemical structures of lead compound A, and its derivatives.
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Figure 6. 'H NMR of lead compound A,. '"H NMR (500 MHz, DMSO) d 10.51 (s, 1H), 7.85 (d, 2H,
J=8.5Hz), 7.66 (d, 2H, J=8.9Hz), 3.61 (m, 4H) , 2.82 (m, 4H), 2.61 (t, 2H, J=6.45), 2.53 (t, 2H,

J=6.45),

R2. AU EAWARETEYIRS/NMIERE
Table 2. Minimal inhibitory concentrations of six compounds (MIC, pg/mL)

Compound name E. coli L. monocytogenes B. subtilis S. aureus P. aeruginosa
A, (Lead compound) 175 200 200 225 175
A, (Derivative) 175 225 225 250 200
A; (Derivative) 200 200 225 225 200
A4 (Derivative) 225 225 250 250 225
Aj (Derivative) 225 225 225 250 200
Ag (Derivative) 250 250 250 275 225
Sulfadiazine 500 500 500 500 500
Ampicillin sodium 12.5 12.5 12.5 12.5 12.5
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Figure 7. Electrophoretic and fluorescent profiles of
PBP3-A1-NBD complex. Cell pellets of P. aeruginosa
were disrupted for analysis. Lane 1: supernatant of cell
disruption solution; lanes 2-4: supernatants supplemented
with A;-NBD complex; M: protein marker.
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Virtual screening and antibacterial activity of lead compounds
targeting to penicillin-binding protein 3 (PBP3) of Pseudomonas
aeruginosa

Zhaowu Yu', Lihua Song’, Liyan Tong', Yuan Wang', Wen Zheng', Xingwen Gong'

" School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, Zhejiang Province, China
? School of Agriculture and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: [Objective] This study was carried out to obtain lead compounds targeting penicillin-binding protein 3
(PBP3) of Pseudomonas aeruginosa by virtual screening. [Methods] UCSF dock 6.5 was used for the virtual
screening from a database containing 1.04 million small molecules. Hit compounds with simple structures were
synthesized and then evaluated for their antibacterial activities. [Results] Grid score was used for the first round of
screening, and 60000 small molecules whose scores lower than —30 kcal/mol were screened out from the database.
These molecules were subjected to the second round of screening using amber score. Approximately 200 hit
compounds with scores lower than —20 kcal/mol were analyzed and 4 of them were selected as lead compounds and
then synthesized. The minimal inhibition concentrations (MICs) of the lead compounds were between 175-275
pg/mL, which were lower than that of Sulfadiazine (500 pg/mL) significantly. Meanwhile, these compounds were
effective for both Gram-negative and Gram-positive bacteria. [Conclusion] The lead compounds had potential to

become new antibacterial agents for conquering the drug resistance of P. aeruginosa.

Keywords: Pseudomonas aeruginosa, penicillin-binding protein 3, drug resistance, virtual screening, antibacterial activity
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