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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 avalilable 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

e 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

e QOver 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)




emical 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.




Blological 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




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

spergillus flavus 2,330 3,627

\/accinia virus 2,321 3,610
2,297 9,195
2,064 2,652

1,992 3,984
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Searchable fields

e [he search fields are divided into three
sections:

« Compound search
e Chemical details search

e Chemical structure search
* Biological data search

e Literature reference search
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Chemical Structure Search
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Biological Data Search
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Literature Search
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 [he data for each compound is
displayed in several sections:

e Compound detalls

* Biological testing data
e HIV cellular data
e HIV enzyme (cell-free) data

e Opportunistic infection and other pathogen data

e Literature Citations




Compound Detalls

Division of AIDS Anti-HIV/OI/TB Therapeutics Database

Return to Results

— Chemical Structure — Compound

Molecular CI10H13I NS 04 AlDS#: 000001
Formula: MNSC#: EDEE?D

mﬁﬁm 267.24 CAS#: 30516-87-1

— Chemical Name

1-{(2R 45 55)-4-arido-5-(hydroxymethyl jtetrahydrofuran-2-yI}-5-
methyl-pyrimidine-2 4-dione

— Stereochemical, Salt and/or Other Information

BETA-D; RIBOFURANOCSYL

HIV Cellular Data | HIV Enzyme Data | Opportunistic Infection Data | Literature

— Details — Calculated Parameters

Chemical Pyrimidine Nucleosides H-Bond Donors: 2

Class:
H-Bond Acceptors: &
Target

Class:
Company: GLAXO WELLCOME
synonyms: AZT
Azidothymidine
BW A5090 — Links

RETONTEM,, PubChem via AIDS#: 000001
}'[‘L“““‘"E' e ChemiD Plus by CAS#: 30516-87-1
Fidovudine PubMed by CAS#: 30516-87-1

DTP by NSC#: B02670

HIY, Reverse Transcription
' g Symyx LogP estimate”: -0.64

Lipinski{Score, out of4): 4




Biological Data
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— Chemical Structure — Compound

Molecular C10H13 N5 04 AlDsz: 000001
Formula: NSCa: G02670

mm-;}ar 267.24 CAs#: 30516-87-1
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Literature Citations

Division of AIDS Anti-HIV/OI/TB Therapeutics Database

Return to Results

— Chemical Structure

N=NEN"

— Compound

Molecular
Formula:

Molecular
Weight:

C10H13 N5 O4

267.24

0oooo1
602670

30516-871

— Chemical Name

1-[(2R 45 53)-4-arido-5-(hydroxymethyljtetrahydrofuran-2-yl}-5-
methyl-pyrimidine-2 4-dione

[ Zoom ]| | Transferto Search |

BETA.-D; RIBOFURANCSYL

— Sterecchemical, Salt andior Other Information

Author

HERDEWIJN, P; PAUWELS,
R; BABA, M; BALZARINI, J;
DE CLERCQ, E

Title
SYNTHESIS AND ANTI-HIV ACTIVITY OF
VARIOUS 2 AND 2-SUBSITUTED 2Z,2-
DIDECXYADENOSINES: A STRUCTURE-
ACTIVITY ANALYSIS

Journal
Journal of
Medicinal
Chemistry

Volume

011}

Compound Details | HIV Cellular Data | HIV Enzyme Data | Opportunistic Infection Data

Pages

21312137

& Szve 1o File

Year

ige7

Link

Medline Abstract

HERDEWIJN, P, BALZARINI,
J; DE CLERCQ, E;
PAUWELS, R; BABA, M;
BRODER, 5;
VANDERHAEGHE, H

F-BUBSITUTED Z,2-DIDECXYNUCLECSIDE
AMALOGUES AS POTENTIAL ANTI-
HIWVHTLV-IIVLAN) AGENTS

Journal of
Medicinal
Chemistry

1270-1278

Medline Abstract]

BABA, M: FAUWELS, R:
HERDEWIJN, F; DE
CLERCQ, E: DESMYTER, J;
VANDEFUTTE, M

BOTH 2, 2-DIDECXYTHYMIDINE AND ITS
2 T-UNSATURATED DERIVATIVE (2,2
DIDECXYTHYMIDINENE)} ARE POTENT AND
SELECTIVE INHIBITORS OF HIV
REFLICATION IN VITRC

Bicchemical and
Biophysical
Research
Communications

142(1)

Medling Abstract

LIN, T-5; GUO, J-Y;
SCHINAZI, RF; CHU, CK;
XIANG, J-N; FRUSOFF, WH

SYNTHESIS AND ANTIVIRAL ACTIVITY OF
VARIOUS F-AZIDO ANALOGUES OF
PYRIMIDINE DEOXYRIBONUCLEQSIDES
AGAINST HUMAN IMMUNCDEFICIENCY
VIRUS (HIV-1, HTLV-IIVLAWY

Journal of
Medicinal
Chemistry

Medline Abstract]

TORREMNCE, FF; KENJO, J-
E; LEZIAK, W BALZARINI, J;
DE CLERCQ, E

AIDE DEMENTIA: SYNTHEEIS AND
PROPERTIES OF A DERIVATIVE OF 2-
AZIDO-T-DEQXYTHYMIDIME{AZT) THAT
MAY BECOME LOCKED IN THE CENTRAL
MERWOUS SYSTEM

FEBE Letters

Medling Abstract]

LIM, T-5; CHEN, MS;
MCLAREN, C; GAD, ¥-5;
GHAZZOULL, |, PRUSOFF,
WH

SYNTHESIS AND ANTIVIRAL ACTIVITY OF
VARIOUS 2-AZ1D0, T-AMINO, 7 2-
UNSATURATED, AND 2 2-DIDEOXY

AMALOGUES OF PYRIMIDINE
DEQXYRIBNUCLEOSIDES AGAINST

1087

Medline Abstract]




Benefits and Uses of ChemDB

e ChemDB is useful for scientists within
NIAID and around the world:

Structure activity relationship studies
ldentifying novel mechanisms of action

Verification of structural and chemical
Information

ldentifying emerging therapeutic classes

Literature surveillance




Benefits and Uses of ChemDB

e 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
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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

e Been cited in peer-reviewed publications
17 times

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