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CELLS AS
ClIRCUITS

Techniques borrowed
from computer engi-

Galphas

- o
| Calmodulin S5

cAMP i’ﬁ‘..ﬁ; PKA_FF

Galphaiy
14

Galph;wJ>

Gbetagamma

Gbetaganimay,
L

Gbejagamma

D —] N-type CaCh

neering could help
identify promising

drug targets

PP2A_FF

}W?P/Ovtype CaCh

27

CaMKIV.
4

4 }9_‘“_"5'1

PP2A}
4

DDY9R

IS
b

B

GluR1

Calmodulin,
4

PKC

FRA -+

ptagamma,

Calmod| mn{} PP2B

’ P13K

Ca?+
—w DAG[™
p—

PLCB

PIP2

G

PKA_FF

PKA[;)]-L GIuR?
vl . MGl
]Jl\/

P13K

ILK

RasGAP

PLCy_FF PLCY

Gl

PKA
v

Calmodulin_FF

| L4

PIP3
CaMKK

PDK1 |

Ca?+ , Calmodulin g Calmodulin
4

Calmodulin

THE MAP of the human
genome was expected to spark
arevolution in drug discovery.
But cells’behavior is deter-
mined by the interactions of
hundreds of different proteins
in what are known as signal-
ing pathways, and figuring out
which interactions go awry
in disease has proved much
harder than people thought.
Now, a study led by scien-
tists affiliated with the New
Jersey Institute of Technology
(NJIT) has used circuit analy-
sis to identify the molecules
that play the biggest roles in
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cells’ signaling pathways. The
researchers believe that their
work can save drug research-
ers time and money by identi-
fying promising drug targets.
The diagram above repre-
sents only half of a pathway
that regulates the production
of amolecule called CREB
(red), which is involved in
memory formation. The path-
way is represented as aset of
logic gates, the basic elements
of digital circuits. An OR gate,
for example, produces an out- -
putifitreceives either of its
inputs: here, that means that

either of two molecules regu-
lates the production of the
next molecule in the pathway.
Though each step in the path-
way has been well studied in
biology labs, the diagram pro-
vides a quantitative purchase
on the network as a whole.
One molecule in this net-
work, PP2B (blue), is being
investigated as a target for
schizophrenia drugs. But the
researchers’ analysis shows
that PP2B is less important to
CREB regulation than P/Q-
type calcium channels (orange).
PP2B plays a role in many
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other pathways, so targeting
it could have unfortunate side
effects. Calcium channels are
the target of drugs already
approved for other disorders,
so they may also be a safer tar-
get for schizophrenia drugs.
The researchers applied
their approach to three dif-
ferent signaling pathways,
and their predictions agreed
with experimental results.
Effat Emamian, who led the
research, has founded a com-
pany that markets signaling-
pathway analyses to drug
companies. —Larry Hardesty
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