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My first visit to the United States 
(University of Alabama at Birmingham, October, 1989) 



PASS: Prediction of Activity Spectra for Substances

Structure of new compound
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Estimating the probability that it 
has a particular  biological activity

Pa      Pi    for Activity:
0.853  0.020  Anxiolytic
0.694  0.035  Sedative

. . .

Predicted biological 
activity spectrum

Totally, predicts about 700 biological activities.

Выступающий
Заметки для презентации
So, the structural formula of compound presented by Mol-file is used as an input of PASS. Based on the data, developed on the basis of the PASS training set and stored in the structure-activity relationships knowledgebase (SAR Base), the probabilities of belonging to the classes of “actives” and “inactives” are calculated for each activity. As PASS output, list of probable types of biological activity is presented with two estimated probabilities, Pa – probability to be active and Pi – probability to be inactive.    



Moscow
PASS Inet
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45 Substructure descriptors; 1 new.

51 Possible activities at Pa>30%
Pa Pi Activities

0,506 0,016 Carcinogenic
0,522 0,040 Histamine release stimulant

To provide the possibility of bioactivity prediction worldwide, 
PASS INet system has been developed (http://ibmc.msk.ru/PASS).

Currently: http://way2drug.com/passonline

~1998-1999



Lab. Med. Chem.,     Lab. Str.-Funct. Based 
NCI, NIH              Drug Des., IBMC, RAMS

Computer-assisted mechanism-of-action 
analysis of large databases including 

250,000 chemical compounds 
registered by NCI

FREDIRICK – MOSCOW
COLLABORATION

Supported by the CRDF Grant # RC1-2064 (2000-2001).

Выступающий
Заметки для презентации
First example, is our joint work with Dr.Marc Nicklaus from the NCI, NIH (Frederick, MD, USA). PASS predictions were obtained for about 250,000 compounds from the Open NCI database (http://cactus.nci.nih.gov). 



More than 64 million PASS 
predictions included.
More than 700 activities available.
Predictions separately searchable 
by probabilities of activity and 
inactivity.
Both types combinable by logical 
AND.
Predictions searchable by 
probability ranges (in subintervals 
of 0.0 – 1.0).
PASS searches combinable with 
any other search criteria.

PASS Predictions Searchable in NCI DB Browser 
(http://cactus.nci.nih.gov)

Выступающий
Заметки для презентации
More than 64 million PASS predictions are available on the NCI web site now. These results can be used to select the compounds with the desirable but without unwanted properties. Complex queries are possible, which combine the PASS predictions with other structural & physical & chemical properties of compounds. Since about ½ of the Open NCI database still available as samples from the NCI repository, such queries can be effectively used to select the compounds for biological testing.   



Combined Search: PASS Antiangiogenesis Prediction 
& Name (Fragment) Exclusion

Выступающий
Заметки для презентации
On this slide a complex query is presented: compound has to be an Angiogenesis inhibitor, but should not be an acid or amide.



Search Results: Hitlist

Выступающий
Заметки для презентации
The search result provides a hitlist of compounds that well correspond to such query.



PASS Evaluation Vs. NCI DTP 
Anti-HIV Screening Results

Open NCI Database (250,251 compounds):

Tested in anti-HIV asay: 42,689 compounds

“Actives” (A & MA): 1,505 compounds

“Inactives”: 41,185 compounds

Percentage of actives: 1,540/42,689 = 3,52%.

A random selection would therefore preserve 
this ratio.



PASS application increases the number of “actives” 
in the selected sub-set from 2.2 to 16.8 times

Poroikov V. et al. J. Chem. Inform. Comput. Sci., 2003, 43: 228-236.



Predictions of Broad Activity 
Spectra for Large Chemical 
Databases: 64 Million PASS 

Results made Searchable on the 
Enhanced NCI Database Browser

Marc C. Nicklaus, Computer-Aided Drug Design (CADD) MiniCore
Facility, Lab. of Medicinal Chemistry, CCR, NCI, NIH, Frederick, and 
Vladimir V. Poroikov, Dmitrii A. Filimonov and Alexey A. Lagunin,  
Laboratory of Structure-Function Based Drug Design, Institute of 

Biomedical Chemistry, Russian Academy of Medical Sciences, Moscow 



•www.ibmc.msk.
ru

Computer-Aided Discovery of New HIV-1 Integrase 
Inhibitors (ISTC/BTEP project # 3197/111)

Institute of Biomedical Chemistry of RAMS, Moscow 
(Vladimir Poroikov team - computer-aided drug 
discovery).

Institute of Organic Chemistry of RAS, Moscow 
(Svyatoslav Shevelev team - chemical synthesis of 
potential ant-HIV agents).

Institute of Physical-Chemical Biology of MSU, 
Moscow (Marina Gottikh team - testing of potential 
anti-HIV agents in vitro).

National Cancer Institute, NIH, Frederick, MD (Marc 
Nicklaus - molecular modelling, Vinay Pathak -
testing in cell culture).    

2005-2008
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(or purchased from vendors of commercially available 
samples) 

187 compounds were tested in vitro on inhibition for 
strand transfer and 51 compounds were tested on 
inhibition for 3’ processing. 

18 compounds were identified as HIV-1 integrase 
inhibiting agents with IC50 values in the micromolar
and sub-micromolar range. 

For 3 most active compounds results were further 
confirmed by in vitro testing at NCI.

The discovered compounds belong to the chemical 
series where this activity was unknown (NCEs).

Computer-aided discovery of new HIV-1 integrase 
inhibitors: some obtained results

Королев С.П. и др. Acta Naturae, 2013, 5: 75-85.
Druzhilovsky D.S. et al. Biochemistry (Moscow) Suppl. B. 
Biomedical Chemistry, 2010, 4: 59-67.



•www.ibmc.msk.
ru



•www.ibmc.msk.
ru



•www.ibmc.msk.
ruRoadmap Data: New Possibilities for 

Computer-Aided Drug Discovery

Vladimir Poroikov, Dmitry Filimonov, 
Marc Nicklaus 

Institute of Biomedical Chemistry of Rus. Acad. Med. Sci., Moscow, 
Russia; Laboratory of Medicinal Chemistry, NCI/NIH, Frederick, MD, USA

235th ACS Meeting, April 6-10, 2008, 

New Orleans, LA, CINF-58



COMPUTER-AIDED DESIGN AND BIOLOGICAL TESTING OF NOVEL COMPOUNDS 
TOWARDS PREVENTION AND CURE OF HIV/AIDS

RFBR/NIH Project # 13-04-91455
Co-PIs: Marc C. Nicklaus, Ph.D. (NCI/NIH)

Vladimir Poroikov, Dr. Sci. (IBMC)

The first round: 45 compounds purchased; 16 active at IC50<50 µM; 4 active at IC50~1 µM.
The second round: 15 compounds designed and obtained from IOC, all – inactive at IC50<10 µM.
The third round: 148 compounds obtained from ChemNav, the syntheses of (up to) 20 compounds are
underway, 10 known reference drug compounds ordered. All compounds will be tested in one cell-based
and three enzymatic assays (IN, RT, PR) at ImQuest (contract of NCI with ImQuest is under preparation) .

Publications and presentations: 4 journal articles, 1 book chapter, 6 abstracts published; 
5 oral presentations (3 at the American Chemical Society Meetings), 2 posters. 



•www.ibmc.msk.
ru



COMPUTER-AIDED DESIGN AND BIOLOGICAL TESTING OF NOVEL COMPOUNDS 
TOWARDS PREVENTION AND CURE OF HIV/AIDS

RFBR/NIH Project # 13-04-91455
Co-PIs: Marc C. Nicklaus, Ph.D. (NCI/NIH)

Vladimir Poroikov, Dr. Sci. (IBMC)

The first round: 45 compounds purchased; 16 active at IC50<50 µM; 4 active at IC50~1 µM.
The second round: 15 compounds designed and obtained from IOC, all – inactive at IC50<10 µM.
The third round: 148 compounds obtained from ChemNav, the syntheses of (up to) 20 compounds are
underway, 10 known reference drug compounds ordered. All compounds will be tested in one cell-based
and three enzymatic assays (IN, RT, PR) at ImQuest (contract of NCI with ImQuest is under preparation) .

Publications and presentations: 4 journal articles, 1 book chapter, 6 abstracts published; 
5 oral presentations (3 at the American Chemical Society Meetings), 2 posters. 



•www.ibmc.msk.
ru

Exchange by people (mobility)

Yulia Borodina

Our graduate student 
and PhD student.

Currently works at FDA.

Vladimir Potapov

Our graduate student.

Currently works at MIT.

Alexey Zakharov

Our graduate student and PhD 
student.

After post-doc position in NCI, 
currently works at NCATS.
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Which pre-requisites are crucial      
for successful scientific collaboration?

I would add “a long-term”... 

Complementary:
- Background
- Experience
- Facilities

Mutual:
- Efforts, efforts, efforts…

Acting in this way, you will obtain non-additive 
value results, which no one team could achieve 
working separately.
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Good luck!
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