might no longer be elusive, but the nitrogen
cycle remains a treasure trove for discovery. m
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Bigger is better in
virtual drug screens

A system has been devised that computationally screens hundreds of millions
of drug candidates — all of which can be made on demand — against biological
targets. This could help to make drug discovery more efficient. SEE ARTICLE P.224

DAVID E. GLORIAM

creening for effective drugs is
S tremendously expensive and inefficient.
High-throughput screens can cover up
to a few million compounds, but this is just
a minute fraction of the total number (10%)
of ‘drug-like’ molecular structures thought to
exist?. Moreover, typically, less than 0.5% of
compounds tested in screens turn out to have
activity at the chosen biological target’. There
is therefore much interest in expanding the
number of molecules that can be explored in
the early screening stages of drug-discovery
programmes, while limiting the number that
need to be synthesized and assayed in the labo-
ratory. On page 224, Lyu et al." achieve both
these goals by computationally screening
ultra-large compound libraries to prioritize
compounds to be synthesized and assayed.
Physical drug-screening libraries are
predominantly limited to compounds that
are available in-house or off-the-shelf from
commercial catalogues. By contrast, Lyu et al.
docked — computationally simulated the bind-
ing of — 170 million compounds that could be
made on demand by a commercial supplier.
More than 97% of these compounds were not
available from other vendors’ collections. The
number of compounds in the authors’ make-
on-demand library has since grown, and is
projected to contain 1 billion within 2 years.
The authors have made this library available as
a public database of 3D molecular structures

(see go.nature.com/2sywxIt), which can be
used by any researchers for virtual screening.

To evaluate how well virtual screening works
with this extremely high number of chemical
structures, Lyu and colleagues first investi-
gated whether a few tens to hundreds of known
ligand molecules could be distinguished
within the full library of 170 million members
using docking scores — which quantify how
strongly compounds bind to given biologi-
cal targets. The authors virtually screened the
libraries against two targets: the enzyme AmpC
B-lactamase and the D, dopamine recep-
tor. The top-scoring molecules did indeed
include known ligands for these targets
and their close structural analogues.

The authors went on to synthesize the top-
scoring compounds that had not previously
been identified as ligands, as well as some
analogues of these compounds. Many of these
were found to be pharmacologically active in
assays. Impressively, one of the compounds
is the most potent AmpC inhibitor known
among those that do not bind irreversibly to
the enzyme (potency describes the biological
response of a target to its ligand, rather than
the binding affinity of the ligand for the target).

One of the D,-stimulating compounds has
unprecedented affinity for D, and selectivity
for itover the related D, and D, receptor sub-
types. Moreover, some of the other identified
D, ligands were functionally selective — they
preferentially activated either the G, protein
or the B-arrestin cellular signalling pathways
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50 Years Ago

Test tube babies may not be just
round the corner, but the day
when all the knowledge necessary
to produce them will be available
may have been brought a stage
nearer by the work reported

by Dr R. G. Edwards and his
colleagues this week ... They
have fertilized human egg cells

in vitro, overcoming the problem
of sperm capacitation — how

to obtain sperm that are in the
right state for fertilization — by
using a medium similar to that
recently used successfully with
hamster sperm ... Now that human
oocytes can be fertilized in vitro,
the obvious next step is to culture
them to the blastocyst stage, as has
already been achieved with the
mouse and is likely soon with the
rabbit.

From Nature 15 February 1969

100 Years Ago

While in London and examining
the German guns in the Mall, I
came across one with a burst shell
in its breech ... The shell seems to
have burst while being loaded into
the gun, and, although it is well
opened out, only a small portion is
missing. The retained pieces are of
interest, for on their inner surfaces
they are covered with a large
number of small patches of very
fine ripple marks. These must have
been produced under the intense
pressure of the explosion, for it is
well known that the insides of shells
are turned smooth, polished, and
varnished. It is, of course, difficult
to say whether a study of these
ripple marks will prove of scientific
value, but seeing that the gun and
its shell are probably exposed to
the rain, and as these unique ripple
marks may soon corrode away, I ...
suggest that this particular gun and
its shell should be protected against
further injury by being removed to
a geological museum.

From Nature 13 February 1919





