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PERSPECTIVES

The druggable genome

Andrew L. Hopkins and Colin R. Groom
An azsesament of the number of molecular— leading v
targets that represent an opportunity for !
tharapeutic intervantion is crucial to the

induestry. Mow that we know the size of the
human gename, it is intereating to conaider
just how many moleculer targsts this
opportunity reprezents. We start from the
posifion that we underatand the propertiea
that are nequired for  good drug, end

ek & goor dug target.

Biological systems contain only four”

Box 1| Guidelines for oral bioavailability: the ‘rule-of-five’

“The 'ruli-of-five analysis by Lipinski eeal’ poor absory

Tond

permeation of 2
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nitrogen and oxygen atoms is more than 10. These rul

idelines, do “—Jmmﬂm&ﬂﬂuﬂx

absorption mechanisms are involved

Clearly, p ility of existing drugs could be used as 1 method

. i the prog " wsing the rulie-of-five all
Inprac of targy -Iﬁdhymﬂenbd-ﬁn

filtes iffers ittle from that obtained solely by literature analysi of all known dugs, whether
rule-of five compliant or not.

targets on the basis of an estimate of the
number of disease-related genes'. However,
this analysis did not focus on the properties
of the drugs that define those targets. The
idea of assessing the number of ligand-
binding domains has also recently been
introduced as a measure of the number of
potential points at which small-molecule
therapeutic agents could act — suggestions
are that this figure could be even greater than
10,000 {REE 5).

Binding sites on proteins usually exist
out of functional necessity; therefore, most
successful drugs achieve their activity by
competing for a binding site on a protein
with an endogenous small molecule. For a
Arug to be effective, it must bind to its mol-
wular target with a reasonable degree of
ncy. Onur analysis of the Investigational
5 Database (produced by Current
\ and the Pharmaprojects Database

d by PIB Publications), in addition

1gh review of the literature, iden-

w-redundant molecular targets

n shown to bind rule-of-five-

vpounds with binding affini-
1
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T thatwere identi-
fied in this survey are competitive with an
endogenous ligand at a structurally defined
We have taken the sequences of the drug-
binding domains of these proteins and deter-
mined the families that they represent, as
captured by their InterPro domain®. Only
130 protein families represent the known drug
targets (ONLINE TABLE 1). Nearly half of the tar-
et fall into just six gene families: G- pmluu
coupled GPCRs), serine/tt
and tyrosine protein kinases, zinc metallo-
peptidases, serine proteases, nuclear hormone
receptors and phosphodiesterases (FIC. ).

The IDG Challenge

Citations (thousands, normalized)

Human protein kinases (ordered by the number of publications)
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IDG - Pilot Phase (August 2014-August 2017)

IDG Pilot Phase Goals:

» Develop ability to identify, classify, and prioritize understudied proteins (G-
protein coupled receptors, ion channels, protein kinases, & nuclear
receptors)

« Demonstrate scalability of technologies needed for large-scale illumination

Knowledge Management Scalable Technology
Center (FY14-16) Adaptation (FY14-16)
» Integrate existing data and make it  Medium- to high-throughput,
searchable through a single portal scalable assays to explore
* Define current state of function of protein families

knowledge/ignorance

L . L  New tools to facilitate
e Prioritize proteins for illumination

experiments at needed scale

R Strong interest from pharma. Seven pharmaceutical
mf‘”“““"‘“g companies attended our consortium meeting in March 2016
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IDG - Implementation Phase
Funding Opportunity Announcements

Coming this fall

1) Expand the informatics tools developed in the
pilot phase to include additional data and allow
users to access a wide range of information on
sets of proteins;

& 2) Elucidate the function of understudied proteins
from key druggable protein families; and

3) Disseminate the IDG-generated resources and data to
the greater scientific community.
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