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Let's consider the example 

of molecular targets search

for new antibacterial drugs

Comparative genomes analysis
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Requirements of “IDEAL” antimicrobial agent and to its target
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Potential 
targetsBLASTBLAST

Known 
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Target selection in genome of Mycobacterium tuberculosis
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Potential Targets Found in Genome of M. tuberculosis
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What method of target validation to choose?
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Targets validation approaches

The main tasks of targets validation:
- maximal reduction in the number of potential targets 
- obtainment of additional information for target 

prioritization
 

1. Proteomic methods
2. Genomic methods
3. Target inactivation
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1. Proteomic methods of target validation

- Examination of target proteins expression

- Examination of Target Expression In Different Strains 

- Analysis of protein-protein interactions
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2. Genomic methods of target validation
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2. Genomic methods of target validation
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2. Genomic methods of target validation
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2. Genomic methods of target validation

Nobel Prize 2006 
in physiology and 

medicine
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2. Genomic methods of target validation

Antisense RNAAntisense RNA

RNA LassoRNA Lasso
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3. Target inactivation

CALI 

Chromophore-Assisted 
Laser Inactivation

FALI 
Fluorophore-Assisted Light 

Inactivation
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3. Target inactivation

Single-chain Fv antibodies 



BGRS-2008 19

3. Target inactivation

Aptamers
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Targets Prioritization

Supervisor
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Sample of pure and native protein

Fust protein purification using 
special “lable”

NowNow

GeneGene

VectorVector

MicroorganismMicroorganism

ExpressionExpression
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Homogenization

Separation

Solubilization

Separation
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Popular «lables»
HisTag (6 x His)6 x His)

+ Ni + Ni 2+ 2+ + NTA+ NTA

Glutathione S-Transferase (GST)
+

 Glutathione (tripeptide = Glu-Cys-Gly )
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Potential Targets Found in Genome of M. tuberculosis

PPAT

Institute
 of Bioorganic Chemistry 

(Moscow)
Pure and active PPAT
 from M. tuberculosis
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Protein crystallographyProtein crystallography
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Potential Targets Found in Genome of M. tuberculosis

PPAT

Institute
 of Crystallography

(Moscow)
Pure and active PPAT
 from M. tuberculosis
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PPAT from M. tuberculosis

Institute
 of Crystallography

(Moscow)
Crystal Structure of PPAT

 from M. tuberculosis
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StrategyStrategy  ofof  ComputerComputer--AidedAided  DrugDrug  DesignDesign
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AREA FOR PEPTIDOMIMETIC DESIGN 
(INHIBITORS OF DIMERIZATION)

HIV ProteaseHIV Protease
INACTIVE FORMINACTIVE FORM -  - MONOMERMONOMER
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Integral strategy of PPI inhibitors screeningIntegral strategy of PPI inhibitors screening

Alanine scanning

Selection of Hotspots

Virtual Screening 
(Database Mining by Molecular Docking)

Precise docking &
Molecular Dynamics Simulation

Experimental High Throughput Screening (HTS)
(Optical biosensor Biacore)

Top HitsTop Hits

Chemical 
Database

Biological 
Assay
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NCI DATABASENCI DATABASE
~ 250,000 compounds~ 250,000 compounds

Virtual screening of HIVp inhibitors of dimerization Virtual screening of HIVp inhibitors of dimerization 

Autodock 
top list 

~ 10,000 

compounds

CPScore CPScore 
top list top list 
~ 1000~ 1000  

compoundscompounds

TOP HITS
12 compounds for experimental testing

Autodock / CPScore Autodock / CPScore 
cross list cross list 

~ 200 compounds~ 200 compounds
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Top hitsTop hits from virtual screening of HIVp inhibitors of dimerization from virtual screening of HIVp inhibitors of dimerization
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Manual selection from lab collection some compounds looked like Manual selection from lab collection some compounds looked like Top hitsTop hits

13 14 15 16

17 18
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Biological testing in vitro

• High  sensitivity
• Very small samples 
• Short time of analysis
• Different optical chips



BGRS-2008 40

-40

-20

0

20

40

60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Í î ì åð ëèãàí äà

#1
 - 

#2
, R

U

In vitro assay for inhibitors of HIVp dimerizationIn vitro assay for inhibitors of HIVp dimerization

Number of compound

+
–



BGRS-2008 41

0,00

0,02

0,04

In vitro assay for HIVp inhibitionIn vitro assay for HIVp inhibition
∆ 

A
 (3

00
 n

m
)

Control

(10)

(3)
Ligands 
concentration is 
10 –6 M

 The ability of selected compounds to inhibit HIVp was assessed with 
chromogenic peptide substrate: 

H-Lys-Ala-Arg-Val-Tyr-p-nitro-Phe-Glu-Ala-Nle-NH2

 Spectrophotometric assaySpectrophotometric assay  - ∆A (300 nm) is proportional to HIVp activity
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Inhibitor of HIV protease dimerization

Institute
 of Crystallography

(Moscow)

Inhibitor #10

Institute
 of Bioorganic Chemistry RAS 

(Moscow)

Pure and active HIV-1
 protease

Institute
 of Biomedical Chemistry RAMS

(Moscow)
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Thank you for attention!


