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Introduction
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• Antibiotic Resistance Crisis

• New approach to discover Antibiotics
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Model Education

Graph Neural Network (GNN)

Bond
Atom
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Developing Models for 
antibiotic activity

❖ Filtering 39,312 antibacterial compounds based on

❖ Of the 39,312 antibacterial compounds, 306 were active 
against S.aureus non-cytotoxic for cell types.

activity against S.aureus

cytotoxicity 



Filtering and visualizing 
chemical space 
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• 12 million compound

• Filtered based on 

Antibiotic activity > 0.4

Cytotoxicity < 0.2 

3,646 compound 



Leave-One-Out analyses 
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Quinoloneβ-Lactam

1,261 compound 

At least 4 similar atom At least 11 similar atom



Rationales predict 

antibiotic classes 
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• at least 8 atoms and 

• antibiotic prediction scores >0.1

Finding Substructures: 

186 compound 



Novel, Filtered Substructures
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A structural class of antibiotics from rationales 
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Overview
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آموزش مدل با 
هترکیبات شناخته شد

پیش بینی فعالیت آنتی
ناختهبیوتیکی ترکیبات ناش

حذف ترکیبات مشابه 
ونبا بتالاکتام و کینول

استخراج زیرساختار ها

گروه بندی کلاس های 
ساختاری

آزمایش تجربی



Final testing of active compounds

Cell Types Tested

• HepG2 (human liver carcinoma cells)

• HSkMCs (human primary skeletal muscle cells)

• IMR-90 (human lung fibroblast cells)
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3 4

*VRE



Mechanism of action and resistance 
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N-[2-(2-chlorophenoxy)ethyl]aniline ❖ cell membrane disruption

Phenotypic Effects



Mechanism of action and resistance 
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Using DiSC3 (PMF sensitive dye)

❖ΔΨ

❖ΔpH

Serial passage
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Toxicology and chemical properties

• Hemolysis 

• Iron binding

• Genotoxicity

• Chemical stability

 



Ex vivo human skin toxicity

❖ Non-toxic at 1%
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In vivo mouse toxicity

❖ Tolerated at 80 mg/kg 
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Mouse Topical Wound Infection Model
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Mouse Systemic Infection Model
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Discussion

1962 : Discovery of Quinolones

2000 : Discovery of Oxazolidinones

❖Halicin

❖Abaucin
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Reference
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Thank you for listening!

Q&A Session
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