
Update on NCI in vitro drug screen utilities

S.L. Holbeck*

National Cancer Institute, Developmental Therapeutics Program, Information Technology Branch, Rockville, MD, USA

Received 1 October 2003; received in revised form 20 October 2003; accepted 17 November 2003
Abstract

Development of new anti-cancer drugs is a costly and risky proposition. The Developmental Therapeutics Program (DTP) of the
National Cancer Institutes of the United States (U.S.) facilitates the drug development process by providing access to preclinical
screening services. Since the early 1990’s, DTP has screened tens of thousands of compounds against a panel of 60 human tumour

cell lines representing nine tissue sites. At the same time, DTP began to accumulate information on the expression of molecular
entities in the same 60 cell line panel. Many of these data are freely available to the public at http://dtp.nci.nih.gov. More recently,
additional, more focused screens have entered the picture, with data also available through the web site. These include screening of

roughly 100 000 compounds against a panel of yeast mutants, and screening of the NCI Diversity Set in assays designed to detect
effects on Molecular Targets of interest.
Published by Elsevier Ltd.
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1. Introduction

The development of anti-cancer drugs is an expensive
and time-consuming process. The Developmental Ther-
apeutics Program (DTP) of the United States (U.S.)
National Cancer Institute (NCI) reduces the risks in this
process by providing in vitro and in vivo screening ser-
vices, as well as access to pharmacological and for-
mulation resources. Just as valuable is the publicly
available information on the data derived from these
screens. This review will focus on the data and infor-
mation analysis tools that DTP provides for the in vitro
screens. Other articles in this issue will focus on in vivo
testing and late preclinical resources provided by DTP.
Compound screening at DTP has focused on the

response of a panel of 60 human tumour cell lines, with
data on tens of thousands of compounds. An ongoing
programme characterises expression of molecular tar-
gets within this panel. Nearly 100 000 compounds were
analysed in a collaboration with the Fred Hutchinson
Cancer Research Center for their ability to inhibit the
growth of a panel of yeast strains with alterations in
cancer-relevant genes. Screening campaigns were con-
ducted for compounds affecting several molecular tar-
gets of interest. All of these data are freely available
through a web site maintained by the NCI-DTP at
http://dtp.nci.nih.gov/.
2. Compounds submitted to NCI-DTP

The acquisition of compounds for screening by the
NCI began in 1955, and continues to this day, with over
500 000 compounds currently registered. This collection
contains compounds from a large number of suppliers,
including scientists in academia or government labora-
tories, as well as small biotechnology companies and
large pharmaceutical companies. Researchers from over
100 countries have submitted compounds to the NCI
screening programmes. Roughly half of the compounds
were submitted under NCI’s discreet screening agree-
ment, which precludes NCI from disseminating data on
these compounds. For the remainder, the data is publicly
available through the DTP web site (http://dtp.nci.
0959-8049/$ - see front matter Published by Elsevier Ltd.
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nih.gov/), including compound structures, data from the
NCI 60 human tumour cell line screen, the NCI acquired
immunodeficiency syndrome (AIDS) screen and the
NCI Yeast Anticancer Drug Screen. Those interested in
submitting compounds for testing may do so using
DTP’s on-line submission form (http://dtp.nci.nih.gov/
docs/misc/common_files/submit_compounds.html).
While the DTP compound collection contains many

compounds with an identified mechanism of action, for
the vast majority the target remains to be identified.
Many were designed as chemically interesting struc-
tures, or are purified natural products. Some com-
pounds were designed to interact with particular cellular
targets. Many others are structural analogues of com-
pounds with a known mechanism. The resulting collec-
tion is diverse, with a broad range of chemotypes and
biological activities represented. Several plated sets have
been developed to allow researchers to exploit this
diversity in novel drug screens. The Diversity Set is a
group of 1990 compounds selected to represent a broad
range of chemotypes. The utility of this set is demon-
strated by the success of several novel targeted screens
[4,35,8,23]. The Mechanistic Diversity Set is comprised
of 879 compounds chosen based on diversity of activity
in the 60 cell line screen. Recently, a plated set of 235
purified natural products was developed. A large plated
set contains 140 000 compounds. Before investing sig-
nificant resources in lead development, researchers may
wish to verify the structure, as DTP does not routinely
perform chemical analyses on compounds, and some
samples may degrade during storage.
The DTP web site provides basic chemical data on

over 250 000 compounds. This includes (if available)
two-dimensional and three-dimensional structures, CAS
number, molecular formula, molecular weight and che-
mical names. Researchers may search for compound
data using the NSC number (the NCI’s identification
number for a compound), by CAS number, by chemical
name or by chemical structure at http://dtp.nci.nih.gov/
docs/dtp_search.html. Fig. 1 displays the results of a
search for doxorubicin (Adriamycin) (NSC 123127).
3. NCI 60 Human tumour cell line panel

In 1989, the NCI-DTP initiated an in vitro screen for
potential anti-cancer drugs utilising a panel of 60
Fig. 1. The results of a search at http://dtp.nci.nih.gov/docs/dtp_search.html for chemical information on doxorubicin (Adriamycin). The web page

displays a two-dimensional structure, NSC number, CAS number, Molecular Formula, Molecular Weight, and chemical names by which a com-

pound is known.
Fig. 2. Three endpoints (negative log10 of the concentration inhibiting

the growth of 50% of the cells (GI50), total growth inhibition (TGI)

and negative log10 concentration need to kill 50% of the cells (LC50)

are calculated from 5-log dose response curves for compounds tested

in the National Cancer Institute (NCI) 60 human tumour cell line

screen. In this example, cell line A is much more sensitive than cell line

B, with a GI50 value roughly 10-fold lower. Cell line B never reaches

the TGI and LC50 endpoints in this concentration range. For the

purposes of COMPARE, these endpoints are assigned the maximum

concentration tested.
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human tumour cell lines derived from various tissue
types [27]. Compounds are tested over a 5-log concen-
tration range against each of the 60 cell lines for their
ability to inhibit the growth of, or to kill, the cells in a 2-
day assay. Fig. 2 displays a simplified dose-response
curve showing the response of two cell lines to doxor-
ibicin. To facilitate analysis of the data, three endpoints
are calculated for each cell line. The GI50 value is the
negative log10 of the concentration required to inhibit
the growth of that cell line by 50% (relative to untreated
cells). TGI is the negative log10 minimum concentration
that causes total growth inhibition, and LC50 reflects the
negative log10 concentration needed to kill 50% of the
cells. Paull and colleagues [34] developed the Mean
Graph as a way of easily visualising the results from all
60 cell lines at once. A sample is shown in Fig. 3. To
generate these graphs, the mean of each of the end-
points across all 60 cell lines is calculated. For each cell
line, the difference between the GI50 for that cell line
and the mean GI50 across all cell lines is calculated.
When these differences are graphed, it becomes appar-
ent at a glance which cell lines are more sensitive (those
with bars deflecting to the right of the mean), and which
cell lines are less sensitive (bars deflecting to the left).
This screening service is available free of charge. To
date, roughly 85 000 compounds have been screened. 60
cell line data for 43 000 compounds are currently avail-
able to the public through the DTP web site.
4. COMPARE

Compounds with similar mechanisms of actions tend
to have similar patterns of growth inhibition in the 60
cell line screen, i.e. the same set of cell lines will tend to
be more sensitive to both compounds, with a different
subset being less sensitive to both. This can be visualised
as compounds having similar Mean Graphs. To capita-
lise on this, Paull and colleagues [34] developed the
COMPARE algorithm, which can be thought of as
quantitating the similarity of Mean Graphs from differ-
ent compounds. This algorithm takes the pattern for a
‘‘seed’’ compound and calculates Pearson correlation
coefficients (PCCs) for it against each of the thousands
of other compounds in the database, then returns a list
of the highest correlations. Thus, one can start with a
compound of unknown mechanism and determine whe-
ther it behaves similarly to compounds of defined
mechanism that have been through the screen pre-
viously. This approach has been utilised to identify
Fig. 3. A mean graph for doxorubicin is shown. The midline of each portion of the graph represents the mean for that endpoint, calculated across

all 60 cell lines. This mean value is then subtracted from the value for each individual cell line and plotted. Cell lines more sensitive to doxorubicin

are visualised as bars deflecting to the right, while more resistant cell lines have bars extending to the left of the mean.
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novel tubulin-interacting compounds, topoisomerase
poisons, vacuolar-type (H+)-adenosine triphosphatase
(ATPase), and dihydroorotate dehydrogenase inhibitors
[6,54,10,25,40]. Results may be unexpected, as with a
series of Lavendustin A analogues submitted to the
screen as having kinase inhibition activity, but were
suggested by COMPARE to be possible tubulin inhibi-
tors, a result that was experimentally verified [29].
Alternatively, one may wish to identify new chemotypes
with a mechanism similar to that of a pharmaceutically
intractable compound, in the hopes of identifying
agents that might lack the undesirable features. In this
case, one uses the compound of known mechanism as a
seed, and COMPARE will return a list of compounds
with the best correlations—these become candidates for
testing to determine whether they do indeed share a
common mechanism with the seed. Such an approach
was used to identify a novel class of cyclin-dependent
kinase (CDK) inhibitors, the paullones, starting with
flavopiridol as a seed [57].
COMPARE can be accessed through the DTP

web site. Currently, the old COMPARE interface is
still operational, although no longer supported. The
new COMPARE interface may be found at http://
itbwork.nci.nih.gov/PublicServer/servlet/CompareServer,
and allows users to utilise either compound or Mole-
cular Target data (described in detail in the next section)
as a seed for running COMPARE against either com-
pound or Molecular Target databases. In addition,
users can create their own seed data. Since all 60 cell line
screening data, even on compounds not covered by a
confidentiality agreement, is kept confidential for 2
years, the ability to create one’s own seed data allows
suppliers access to COMPARE for recently screened
compounds. In addition, as data for compounds that
are covered by a confidentiality agreement is not avail-
able through the public web site, this allows suppliers to
create a seed to access COMPARE for their own con-
fidential compounds. One might also create a seed to
create composite patterns, such as co-expression of
several molecular targets.
5. Molecular Targets in the 60 cell line panel

The sensitivity of a cell line to a compound is neces-
sarily determined by the cellular environment—which
genes are being expressed, which signalling pathways
are turned on or off, whether various repair pathways
are operational, etc. For some compounds, a single
component may be a major determinant of sensitivity,
while for others many components contribute to the
response. In order to address this, DTP has an ongoing
programme to characterise ‘‘Molecular Targets’’ within
the 60 cell line panel. Molecular Targets in this context
are used to denote measurable entities in the cell lines.
The inclusion of a particular Target is driven by interest
from the cancer research community, with most of the
data provided by researchers outside of DTP.
Researchers apply to measure a target (or targets) of
interest. If approved, DTP provides them with 60 cell
line materials at no cost, with the proviso that data may
be posted on the DTP web site once the researcher has
had an opportunity to publish the results. Interested
parties can find more information on this programme at
http://dtp.nci.nih.gov/mtargets/mt_index.html.
Data currently available include mutation status of

genes important in cancer (including p53 and the Ras
genes), as well as quantitation of proteins within the
cells (e.g. cyclins and CDKs), RNA levels (e.g. for many
tyrosine kinases and phosphatases), and enzyme activity
(e.g. DT-diaphorase and multidrug resistant (MDR)
activities). Table 1 summarises the Molecular Targets
for which data are currently available to the public.
Microarray data, measuring the baseline expression of
thousands of genes, is also available from two separate
experiments. The first utilised a cDNA array to analyse
baseline expression of 9706 entities in each of the 60 cell
lines, relative to expression in a pool of 12 of these cell
lines [36,38]. A second microarray experiment per-
formed at Millennium Pharmaceuticals analysed base-
line expression of 5365 features in each of the 60 cell
lines utilising oligonucleotide arrays.
The COMPARE algorithm, in additional to identify-

ing compounds with similar growth inhibitory patterns,
can be used with Molecular Target data. Target data
can be visualised in a Mean Graph, just as for a com-
pound. COMPARE can be used to identify positive
correlations, where cell lines with higher levels of a
Target tend to be more sensitive to a compound. While
negative correlations are not generally used when com-
paring compounds with other compounds, it can make
sense in comparing compounds to Targets. This would
identify cases where cell lines with lower levels of the
Target tend to be more sensitive to the compound, or,
stated differently, where cell lines with higher levels of
the Target tend to be resistant to the compound.
COMPARE can also be used to identify Targets that
are co-expressed (positively correlated) with other Tar-
gets, as well as those that tend not to be expressed
simultaneously (negative correlations).
The value of using COMPARE to identify compound

mechanisms has been validated by several success stor-
ies. Kubo and colleagues [22] analysed p16 status in the
60 cell lines and tested compounds that COMPARE
determined to have the highest correlations. They
demonstrated that one of those compounds had activity
against CDK4, an enzyme that is regulated by p16.
Wosikowski and colleagues [52] measured RNA levels
for several genes in the epidermal growth factor recep-
tor (EGFR) and ErbB2 pathways. By screening a small
number of compounds suggested by COMPARE, they
788 S.L. Holbeck / European Journal of Cancer 40 (2004) 785–793



identified 14 compounds with demonstrable activity
against these pathways. Sensitivity of cells to an inhi-
bitor of brain glycogen phosphorylase correlates with
expression of this target [39]. Cluster analysis with
homoharringtonine against the microarray database
suggested a correlation with EGFR expression, which
was verified experimentally [13].
In most cases, the correlations between compound

and target data is more modest than between two com-
pounds. This may be because few Molecular Targets are
Table 1

Molecular targets measured in the NCI 60 cell line panel
88 KINASES, INCLUDING
 CELL CYCLE CONTROL
 REDOX
ABL
 Cdc2
 ALDH1 & ALDH3
AXL
 Cdc25A, Cdc25B, Cdc25C
 aldose reductase
CSF1R
 cdc7
 Cytochrome b5 reductase
CSK
 Cdks 2, 4, 5, 6
 Cytochrome P450 activity
EGFR
 Chk1
 Cytochrome P450 reductase
EphA1-8
 Cyclins A, B, D1, D2, D3, E
 Dihydrodiol dehydrogenase
EphB1-5
 MDM2
 DT-diaphorase
ErbB2-4
 p16
 GGCS
FGFR1-4
 p19
 GGT
FGR
 p53
 Glutathione
FLT1
 Rb
 GSTs A1, M1a, M1b, M2, M3,-mu,-pi
FLT4
 Waf-1
 HSI reductase
FYN
 Thioredoxin
IGF1R
 Thioredoxin reductase
INSR
JAK1-2
 APOPTOSIS
 SIGNAL TRANSDUCTION
KDR
KIT
 AIF
 FGF2
LCK
 Bad
 K-Ras, K-Ras, N-Ras
LYN
 Bag1
 TGF-alpha
MET
 Bax
PDGFRa
 Bcl2
PDGFRb
 Bcl-xl
RET
 Bid
SRC
 c-IAP
TRKA-C
 FAP-1
YES
 Survivin
ZAP70
 x-IAP
35 PHOSPHATASES, INCLUDING
 DNA REPAIR
 OTHERS
BAS
 ERCCs 1, 2, 3
 Actins beta & gamma
BDP1
 Gadd45
 BCRP
CD45
 MGMT
 Carcinoembryonic antigen
DEP-1
 Mlh1
 c-myc
ESP
 Msh2
 Desmin
GLEPP1
 PCNA
 Dihydropyrimidine dehydrogenase
IA2
 Topo II alpha & beta
 F1ATPase
IAR
 XPA
 Glycogen phosphorylase
MEG
 HSC70
Meg2
 TRANSPORT
 HSP60
PCP-2
 HSP90
PEST
 ABC2
 Laminin B
PTP
 ABCAs 5, 6,12, 13
 nm23
PTP-1B
 ABCG5
 Protein disulphide isomerase
SAP
 ABCG8
 Thymidine Kinase
SHP1
 LRP
 Thymidylate Synthase
SHP2
 MDR activity
 TRAG-3
STEP
 MDR1
 Tubulin beta
TC-PTP
 MRP
 Vimentin
ZPEP
 RFC1
PCNA, proliferating cell nuclear antigen; MDR1, multidrug resistance protein 1, TGF-alpha, transforming growth factor-alpha. This table sum-

marises the results of Molecular Target measured in the NCI 60 human tumor cell line panel, not including data from microarray experiments.

Targets are grouped according to function. Much of the data for kinase [7,9,52], cell cycle [3,22,32], apoptosis [3,19,21,26,43–45], DNA repair

[3,31,46,55], transport [1,2,18,24,28,37,48,53], redox [12,41,47,51,56], signal transduction [9,20] and other targets [11,15,17,31,39,42] have been

published. For all Targets, experimental details may be found by searching http://dtp.nci.nih.gov/mtargets/mt_index.html.
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the single major influence on sensitivity. An exception
to this is seen for Targets that influence the amount of
active compound within the cell. For example, com-
pounds that are substrates for the P-glycoprotein (Pgp)
efflux pump show very strong negative correlations with
Pgp activity, i.e. cells with high levels of Pgp activity are
resistant to these drugs [1,2,53]. Thus, cellular compo-
nents that influence the uptake or efflux of compounds
may be found by a COMPARE analysis. A second
category of Targets with a major influence on the
amount of active compound within a cell are enzymes
that can alter a compound, either activating a pro-drug,
or destroying an active compound. An example of this
is the positive correlations found between activity of the
quinone-metabolising enzyme DT-diaphorase [14] and
the sensitivity of the 60 cell line panel to EO9 and rela-
ted compounds that are activated by this enzyme.
For cases where multiple cellular components influ-

ence drug sensitivity, COMPARE can still be of use.
COMPARE with Diethyldithiocarbamate (NSC 4857),
a reported inhibitor of nuclear factor (NF)-kappa B
[30], as a seed yields modest correlations (0.35 to 0.51)
with multiple genes involved in interleukin-1 (IL-1) sig-
nalling, including the IL-1 receptor and phospholipase
C. Activation of the IL-1 pathway leads to the nuclear
translocation of NF-kappa B.
Occasionally, the actual Molecular Target of a com-

pound will be found by COMPARE. Sensitivity to an
ErbB2 immunotoxin is dependent on expression of the
gene, and yields a fairly high PCC of 0.54. Pasquale and
colleagues [33] recently determined the ability of the 60
cell line panel to be infected by adeno-associated virus 5
(AAV5), and used those data as a seed to run COM-
PARE against the microarray dataset. One of the genes
whose expression correlated with infectivity was the plate-
let-derived growth factor alpha, which they demonstrated
to be the cellular receptor for the AAV5 virus.
6. NCI yeast anticancer drug screen

In the mid-1990’s, a novel anti-cancer drug screen was
initiated by Leland Hartwell and Stephen Friend at the
Fred Hutchinson Cancer Research Center in Seattle,
utilising a panel of Saccharomyces cerevisiae strains
altered in DNA damage repair or cell cycle control
genes. This project was begun as an NCI field station,
and later converted into a contract managed by NCI-
DTP. A more detailed review of this screen will be
published elsewhere in Ref. [16]. Nearly 100 000 com-
pounds were subjected to the initial stage (Stage 0) of
this screen, against six strains at a single dose. Com-
pounds meeting activity criteria were selected for further
testing at two doses (Stage 1). The most promising
compounds were selected for testing at five doses
against 13 yeast strains (Stage 2). The data from all
stages of the yeast screen are available at http://
dtp.nci.nih.gov/yacds/index.html. One can search for
data by NSC number, or browse Stage 0 and Stage 1
data by patterns of activity. Stage 2 data can be sear-
ched by NSC number, or one may browse through
summaries of compounds with selective activity against
a particular yeast strain. For example, compounds
highly selective for strains with mutations in rad50 and
rad52, genes needed for repair of double-stranded DNA
breaks, include known topoisomerase poisons such as 9-
amino camptothecin (NSC 603071), which inhibits only
these two strains over the �2 log range of concentra-
tions tested. In addition to compounds expected to
introduce DNA breaks, several novel structures showed
selectivity for these two strains. Two such compounds
were demonstrated to interact with topoisomerase I [12].
Many of the Stage 2-tested compounds showed selec-
tivity for the mitotic spindle checkpoint mutant bub3.
While the DTP repository has a large number of tubu-
lin-interactive compounds, which would be expected to
trigger the spindle checkpoint, many compounds that
interact with mammalian tubulin fail to bind yeast
tubulin [5]. Thus, many of the bub3-selective hits are
candidates for interfering with other components of the
mitotic apparatus.
7. Downloadable datasets

For those interested in finding information on one or
a few compounds, the DTP web site provides tools to
retrieve and analyse data, as described in the preceding
sections. Other researchers are interested in mining the
large datasets. Most of the data on the DTP web site is
available as downloadable datasets, and are in comma-
delimited format that users can import into relational
databases or spreadsheets and manipulate as desired.
Thus, users can download 60 cell line data for approxi-
mately 43 000 compounds. This is organised into three
files, each comprised of data for a single endpoint (GI50,
TGI or LC50). Three additional files contain the data for
just the Diversity Set. Two-dimensional structures for
the 60 cell line tested compounds are available in
MDL’s SDFile format. In order to utilise the structural
data, users will need to obtain a chemical software
package. These datasets may be downloaded from
http://dtp.nci.nih.gov/docs/cancer/cancer_data.html.
The Molecular Target data for the 60 cell line panel

may be downloaded at http://dtp.nci.nih.gov/mtargets/
download.html. There are currently three datasets avail-
able. There are two files with microarray data. The first
presents data from a cDNA microarray experiment
[36,38], analysing baseline mRNA expression in each of
the 60 cell lines, relative to that in a pool of 12 of these
cell lines. This dataset contains 9706 individual measure-
ments for each of the cell lines. The second microarray
790 S.L. Holbeck / European Journal of Cancer 40 (2004) 785–793



dataset contains data provided by Millennium Pharma-
ceuticals using Affymetrix oligonucleotide microarrays.
This dataset consists of 5365 feature sets for which
baseline mRNA expression was assayed in each of the
60 cell lines. For both of these microarray datasets, the
gene assignments associated with each measurement are
updated periodically utilising data from the human
UniGene database of the National Center for Bio-
technology Information. For the cDNA array data, the
assignments are derived using the GenBank accession
number for the sequence derived from the 30 end of the
cDNA. For the oligonucleotide array data, gene
assignments are made using the GenBank accession
number of the sequence used to design the oligonucleo-
tides. A third dataset contains data determined from
individual experiments (non-microarray data) and cur-
rently includes data from 255 measurements, including
DNA mutation status, RNA expression, protein data
and enzyme activity measurements.
Files containing structural information on several

hundred thousand compounds may be downloaded at
http : / /dtp.nci.nih.gov /docs /3d_database / structural_
information/structural_data.html. Three-dimensional
coordinates and Simplified Molecular Input Line Entry
Specification (SMILES) strings are provided for several
hundred thousand compounds. For those that are
interested in particular subsets of compounds, separate
files are available with structural data for compounds in
the Diversity Set, the Mechanistic Set, the complete set
of 140 000 plated compounds, as well as for compounds
that were tested in the 60 cell line screen or in the AIDS
screen. Chemical software is needed to utilise the infor-
mation contained in these files.
Yeast screen data is provided in comma-delimited files

for each of the 3 stages of the screen (http://dtp.nci.
nih.gov/yacds/download.html). These files contain data
for 87 264 compounds tested in the initial Stage 0 phase
of the screen, 14 837 compounds that underwent further
testing in Stage 1, and 2189 compounds that were
selected for multi-dose testing in Stage 2. AIDS Anti-
viral Screen data for 43 905 compounds tested for abil-
ity to protect human CEM cells from infection by
human immunodeficiency viris-1 (HIV-1) is available
for download at http://dtp.nci.nih.gov/docs/aids/aids_
screen.html [50].
Recently, DTP has begun to assemble these diverse

datasets into a unified data warehouse. In this model, all
assay results and chemical data are being merged into a
single set of relational database tables. These tables are
in a public Oracle instance, with a library of Java classes
to facilitate data retrieval. Researchers will be able to
write their own code to access the DTP data, and to
seamlessly integrate it with their own data. Currently,
the data warehouse contains GI50, TGI and LC50 data
from the 60 cell line screen (both the standard 2 day
screen, as well as a non-routine 6 day assay), yeast
screen data, data from the molecularly-targeted screens,
chemical data, AIDS screen data and data from NCI’s
historical in vivo drug screen. The presentation of these
data on the DTP web site is currently utilising the data
warehouse architecture and the library of Java classes.
Researchers interested in querying the data warehouse
directly can find information at http://dtp.nci.nih.gov/
dw/dw_main.html.
8. Conclusions

The DTP databases represent a tremendous resource
available to the public, particularly to those interested
in the drug discovery process. Suppliers submit their
compounds to the 60 cell line screen for a variety of
reasons. Some submit a series of compounds and utilise
the resulting data to aid in selection of a lead compound
for further development. Others with an interest in a
particular type of cancer wish to determine whether a
particular class of molecules has activity against human
tumour cell lines derived from that tissue type. Some
researchers have already done in vitro testing and seek
to use the 60 cell line data for a COMPARE analysis, to
help develop hypotheses about how the compound
might function.
It is important to emphasise that while COMPARE

has proven valuable in the generation of hypotheses,
that any correlations need to be verified experimentally.
There are some issues that arise frequently in doing a
COMPARE analysis. Many of the compounds tested in
the 60 cell line screen showed minimal activity, and were
not tested further. The data for singly tested compounds
should be scrutinised before investing resources in fol-
lowing up on such a correlation. Often compounds tes-
ted just once show little variability in the response of the
cell lines. Other times, the pattern might appear to be
dominated by one or a few cell lines, yielding corre-
lation coefficients that may be quite high. While such
results may be real, if the compound was only tested
once, one does not know whether these results would be
reproducible.
When running COMPARE with Molecular Target

data, it is important to consider how a particular gene is
regulated. This is particularly true in interpreting data
from microarray experiments. RNA levels are not
always well correlated with expression data for the pro-
tein it encodes [49]. Even with protein measurements,
the relevant measure for interaction with a particular
compound might be a modified form of the protein (i.e.
phosphorylated, acetylated, acylated, etc.). A protein
might localise to different locations within the cell, or
might need to associate with other cellular components.
These caveats make it particularly important to experi-
mentally verify any correlations between compounds
and Molecular Targets.
S.L. Holbeck / European Journal of Cancer 40 (2004) 785–793 791



Since different researchers have differing goals for
utilising the DTP databases, the web site provides mul-
tiple ways of accessing the datasets. Users may explore
the data using the tools that DTP provides to retrieve
and analyse particular pieces of data. For those who
wish to develop their own analysis tools and techniques,
the datasets can be downloaded and subjected to these
protocols.
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