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History of ChemDB
• 1988 - Started by Dr. Mohamed Nasr to track HIV 

drug development
• 1993 - Expanded to cover compounds tested 

against AIDS-related opportunistic pathogens 
• 2002 - Expanded to cover additional viral 

pathogens
• 2002 - ChemDB available over the web
• 2010 - ChemDB 2.0 website released
• 2015 - Re-focused on HIV and Mycobacterium 

tuberculosis
• Legacy pathogens are still available for searching



Development of the Database

• Data sources include journals, meeting 
abstracts, and patents.

• References describing compounds 
tested against pathogens of interest are 
identified using database searches.

• Articles are abstracted if they contain 
original quantitative biological data on 
well-defined chemicals or plant 
abstracts.



Bibliographic Statistics
• Over 29,000 references have been chosen for 

abstraction.
• References from over 2,000 different journals
• Includes over 2,000 patents

• The top five journals cited in ChemDB are:
• Antimicrobial Agents and Chemotherapy (2,177 

references)
• Journal of Medicinal Chemistry (1,913 references)
• Bioorganic and Medical Chemistry Letters (1,608 

references)
• Antiviral Research (947 references)
• European Journal of Medicinal Chemistry (825 

references)



Chemical Compound Statistics
• Currently over 377,000 compounds in the database:

• Nearly 262,000 public compounds
• Over 115,000 proprietary compounds

Public Compounds in ChemDB

Compound Type Number

Compounds containing anti-HIV data >130,000*

Tested in a cellular assay >41,000

Tested in a cell-free assay >109,000

Tested for latent HIV reactivation >90

Compounds containing anti-Mycobacterium tuberculosis data >38,000*

Tested in a cellular assay >36,000

Tested in a cell-free assay >3,000

Compounds tested against other pathogens >107,000

*Some compounds are tested in multiple pathogens or multiple assay types.



Biological Data Statistics
• Biological data is linked to both structural and 

bibliographic data
• A “line” of data is a database entry containing biological 

testing data
• One compound may have many lines of data

Public Biological Data in ChemDB

Biological Data Type Lines

Anti-HIV data

Tested in a cellular assay >236,000

Tested in a cell-free assay >78,000

Tested for latent HIV reactivation >230

Anti-Mycobacterium tuberculosis data

Tested in a cellular assay >75,000

Tested in a cell-free assay >4,600

Compounds tested against other pathogens >345,000



Other Pathogens
Top 20 Other Pathogens in ChemDB
Pathogens Compounds Lines

Hepatitis C virus 29,872 49,277 
Candida albicans 24,662 50,407 
Herpes simplex virus 1 9,505 21,999 
Plasmodium falciparum 9,122 18,713 
Human cytomegalovirus 6,237 12,378 
Cryptococcus neoformans 5,713 9,961 
Aspergillus fumigatus 4,801 8,350 
Herpes simplex virus 2 4,560 9,583 
Aspergillus niger 4,539 6,430 
Mycobacterium avium 3,972 8,618 
Toxoplasma gondii 3,766 7,372 
Mycobacterium smegmatis 3,062 4,449 
Hepatitis B virus 3,047 6,454 
Varicella zoster virus 2,569 7,131 
Influenza A virus 2,420 6,684 
Aspergillus flavus 2,330 3,627 
Vaccinia virus 2,321 3,610 
Rhinovirus 2,297 9,195 
Poliovirus 2,064 2,652 
Candida parapsilosis 1,992 3,984 



Home Page



Searchable fields

• The search fields are divided into three 
sections:
• Compound search

• Chemical details search

• Chemical structure search

• Biological data search

• Literature reference search



Chemical Details Search



Chemical Structure Search



Biological Data Search



Literature Search



Results

• The data for each compound is 
displayed in several sections:
• Compound details

• Biological testing data
• HIV cellular data

• HIV enzyme (cell-free) data

• Opportunistic infection and other pathogen data

• Literature Citations



Compound Details



Biological Data

There are three 
biological data tabs:
• HIV Cellular Data
• HIV Enzyme Data
• Opportunistic 

Infection Data



Literature Citations



Benefits and Uses of ChemDB

• ChemDB is useful for scientists within 
NIAID and around the world:
• Structure activity relationship studies

• Identifying novel mechanisms of action

• Verification of structural and chemical 
information

• Identifying emerging therapeutic classes

• Literature surveillance



Benefits and Uses of ChemDB

• The data in ChemDB also can be used 
to analyze research trends over time.

• Example:
• Data describing the targets of anti-HIV 

studies (e.g. RT, protease, integrase) were 
collected from ChemDB sources between 
1983 and 2014.

• These data were compared with the timing 
of FDA drug approvals.



Proportions of Targets Referenced 
by Decade, 1984-2014

Other
10%

Capsid
2%

RNase H
2%

Tat:TAR/LTR
2%

gp41
5%

gp120
5%

Integrase
15%

Protease
11%

Reverse 
transcriptase

40%

CCR5
5%

CXCR4
3%

2005‐2014

Other
12%

Capsid
0% RNase H

0%

Tat:TAR/LTR
2% gp41

2%gp120
6%

Integrase
6%

Protease
17%

Reverse 
transcriptase

47%

CCR5
4%

CXCR4
4%

1995‐2004

Other
10%

Capsid
0%

RNase H
0%

Tat:TAR/LTR
1%

gp41
0%

gp120
10% Integrase

1%

Protease
13%

Reverse 
transcriptase

64%

CXCR4
1%

1984‐1994



Publications and Data Transfers

• ChemDB is an important tool within 
NIAID and in the scientific community

• In the past seven years, ChemDB has:
• Provided 16 data transfers to government 

and non-government research entities

• Been cited in peer-reviewed publications 
17 times

• Seen a steady increase in website usage, 
and is now typically >200 users per day
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