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Richard Scheller and Thomas Sudhof
receive the 2013 Albert Lasker Basic Medical

N eural communication underlies all
brain activity. It governs our thoughts, feel-
ings, sensations, and actions. But knowing
the importance of neural communication
does not answer a central question of neu-
roscience: how do individual neurons com-
municate? We know that communication
between two neurons occurs at specialized
cell junctions called synapses, at which two
communicating neurons are separated by
the synaptic cleft. The presynaptic neuron
releases chemicals, known as neurotrans-
mitters, into the synaptic cleft in which
neurotransmitters bind to receptors on the
surface of the postsynaptic neuron. Neu-
rotransmitter release occurs in response to
an action potential within the sending neu-
ron that induces depolarization of the nerve
terminal and causes an influx of calcium.
Calcium influx triggers the release of neu-
rotransmitters through a specialized form
of exocytosis in which neurotransmitter-
filled vesicles fuse with the plasma mem-
brane of the presynaptic nerve terminal in
a region known as the active zone, spilling
neurotransmitter into the synaptic cleft.

By the 1950s, it was clear that brain
function depended on chemical neuro-
transmission; however, the molecular
activities that governed neurotransmitter
release were virtually unknown until the
early 1990s. This year, the Lasker Founda-
tion honors Richard Scheller (Genentech)
and Thomas Siidhof (Stanford University
School of Medicine) for their “discoveries
concerning the molecular machinery and
regulatory mechanisms that underlie the
rapid release of neurotransmitters.” Over
the course of two decades, Scheller and
Stidhof identified and characterized a set
of proteins that mediate the fusion of neu-
rotransmitter-filled synaptic vesicles with
the plasma membranes of presynaptic
nerve terminals. These proteins partici-
pate in the formation and regulation of
a membrane-bridging complex, known
as the soluble NSF attachment protein
(SNAP) receptor (SNARE) complex. It is
now known that this mechanism is used
to mediate various forms of exocytosis
throughout the body.
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Setting the stage

The establishment of the central tenets
of neural communication required nearly
a century of research. The notion of syn-
apses, at which a neuron sends a signal
to a muscle cell, was first raised by Emil
du Bois Reymond in the 1860s (1). In the
1880s, the concept of discrete, individual
cells, or neurons, comprising the nervous
system had been established by the anato-
mists Santiago Ramoén y Cajal and Hein-
rich Wilhelm Gottfried von Waldeyer-
Hartz, among others (Figure 1 and refs.
2, 3). Within 50 years, Otto Loewi and
Sir Henry Hallet Dale demonstrated that
acetylcholine functioned as a mediator
of neural communication, establishing
chemical neurotransmission. From the
1950s to the 1970s, electrophysiological
studies and electron microscopy revealed
that neurotransmitters are released from
presynaptic nerve terminals in discrete
quanta (Figure 1 and refs. 4-8). By the
mid-1970s, work performed primarily by
Bernhard Katz demonstrated that calci-

Figure 1

um-driven action potentials elicited neu-
rotransmitter release from presynaptic
nerve terminals (9-12). Though the basic
concepts of neurotransmission were estab-
lished by the 1980s, when Scheller and
Stdhof began studying neurotransmitter
release, the molecular mechanisms that
governed this event were unknown.

A hunt for molecular mediators

Richard Scheller (Figure 2, left) first
became interested in neuroscience while
working as a postdoctoral researcher
under the mentorship of Richard Axel
and Eric Kandel at Columbia University.
Under their guidance, he used molecu-
lar biology techniques to identify neu-
ropeptide-encoding genes governing
the behavior of the marine gastropod
Aplysia. In 1982, Scheller moved to Stan-
ford University as an assistant profes-
sor, where he continued to focus on the
role of neuropeptides in Aplysia behavior.
Collaboration with Jack McMahon’s lab
directed Scheller’s attention to the devel-

Starting in the late 1880s, anatomists, including Santiago Ramén y Cajal and Heinrich Wilhelm
Gottfried von Waldeyer-Hartz, proposed that the nervous system is made up of individual cells,
a concept known as the neuron doctrine, which is illustrated in Ramén y Cajal’s 1899 drawing of
Purkinje cells from the pigeon cerebellum (left; image in the public domain). By the mid-1950s,
it was apparent that neurons communicated with each other via chemical synapses. Electron
microscopy experiments revealed that neurotransmitters were released from membranous ves-
icles stored in the nerve endings, as seen in the accompanying electron micrograph (middle
and right) (copyright 1973 Rockefeller University Press. Originally published in Journal of Cell
Biology. 57:315-344. doi: 10.1083/jcb.57.2.315; ref. 8). It took 40 more years to elucidate the
molecular mechanisms that govern neurotransmitter release.
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Figure 2

Richard Scheller (Genentech, left) and Thomas Sutdhof (Stanford University School of Medicine,
right) won the 2013 Albert Lasker Basic Medical Research Award for elucidating the molecular
and regulatory mechanisms that mediate neurotransmitter release.

opment of the neuromuscular junction in
the electric lobe of the Torpedo californica
ray. Scheller’s lab developed an expression
cDNA library to clone agrin, a protein that
helps organize acetylcholine receptors at
the presynaptic nerve terminal. McMa-
hon’s lab raised an antibody against the
agrin protein, for what turned out to be
a productive collaboration. These stud-
ies prompted Scheller to consider other
problems in neuroscience, including the
mechanism of neurotransmitter release.
Scheller knew that others had raised anti-
bodies against purified synaptic vesicles.
“I thoughtifI could get some of that anti-
body, I could screen the cDNA library and
find the genes encoding the proteins that
are present on the synaptic vesicles and
then by studying those proteins, we might
be able to understand the neurotransmit-
ter release process,” said Scheller.
Thomas Stidhof first studied neuro-
science while completing his doctoral
degree at the Max Planck Institute for
Biophysical Chemistry, where his research
dealt with the release of hormones from
adrenal cells, a form of neurotransmit-
ter release. In 1983, Siidhof moved to
the University of Texas Southwestern
Medical Center (UT Southwestern) to
work as a postdoctoral researcher in the
lab of Michael Brown and Joseph Gold-
stein. During this period, he cloned the
LDL receptor gene and studied its regu-
lation by cholesterol. Stidhof turned his
attention back to neuroscience when
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he became an assistant professor at UT
Southwestern in 1986, working to iden-
tify and characterize the molecules that
mediated the release of neurotransmit-
ters. “My hypothesis was extremely sim-
ple,” said Siidhof. “Basically, we have a
structure that is clearly abundant in the
brain and we don’t know a single protein
that creates it. In order to understand it,
we have to find out what is there. The
whole idea was to take it apart.”

Vesicle-associated membrane
proteins

The characterization of molecular media-
tors of synaptic membrane fusion began
in 1987 when Siidhof cloned the first syn-
aptic vesicle protein, synaptophysin (13).
In June 1988, Scheller and colleagues used
an antibody to purified synaptic vesicles
from an electric ray made by Regis Kelly
(14) to screen the Torpedo cDNA expres-
sion library. They were looking for vesicle-
associated proteins and identified vesicle-
associated membrane protein 1 (VAMP1),
which would become the first of the
SNAREs, a large family of proteins that
mediate vesicle fusion (see below) (15). Less
than a year later, Siidhof’s group, in col-
laboration with Reinhard Jahn, identified
the mammalian and Drosophila homologs
of Torpedo VAMP1, termed synaptobrevin
(16). In July 1989, Scheller used Torpedo
VAMPI to isolate two independent classes
of VAMP cDNA clones that were differen-
tially expressed in rat CNS (17). A follow-
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up paper in April 1990 showed that VAMP1
was specifically localized to nerve cells
involved in somatomotor functions, while
VAMP2 was more ubiquitously expressed
(18). Both Scheller and Stidhof suggested
that VAMP1/synaptobrevin played a criti-
cal role in neurotransmission. These ini-
tial findings set off a decade-long volley
of papers from the two groups, with each
identifying crucial actors in neurotrans-
mitter release.

While Scheller and Stidhof were explor-
ing the basic principles of neural commu-
nication, James Rothman began character-
izing proteins that would eventually be
shown to be integral to the process of neu-
rotransmitter release. He identified several
cytosolic components of the vesicle fusion
machinery in nonneuronal eukaryotic
cells. In 1988, his group purified N-ethyl-
maleimide-sensitive protein (NSF), which
promoted transport vesicle fusion in the
Golgi (19, 20). A short time later, the group
found SNAPs, which are required for NSF
attachment to the Golgi (21-23). Addi-
tional experiments in yeast indicated that
these components of the vesicle fusion
machinery were evolutionarily conserved
(24, 25). They later demonstrated that NSF
and SNAPs interacted with an unidenti-
fied integral membrane protein, forming
a multisubunit protein complex, referred
to as the 20S complex (26). These seem-
ingly unrelated proteins eventually played
a critical role in understanding neural com-
munication, with the development of the
SNARE hypothesis (see below).

The calcium trigger

While research in the 1970s had shown
that calcium was required to instigate
neurotransmitter release, the molecular
trigger for this event was unknown (27).
A 1981 study by Louis Reichardt and col-
leagues at the University of California,
San Francisco, identified a 65-kDa pro-
tein on the outer surface of rat synaptic
vesicles (28). However, it wasn’t until 1990
that Stidhof’s group purified the protein,
cloned it, and determined that the cyto-
plasmic domain of p65 contained C2
regions, which exhibited sequence similar-
ity to a region of PKC of unknown func-
tion. Siidhof showed that the C2 domains
bound phospholipids and proposed that
p65 (later termed synaptotagmin) could
mediate membrane interactions in a cal-
cium-dependent manner (29). Within the
year, Stiidhof identified the human and
Drosophila homologs of p65 (30) and a
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Figure 3

SNARE-mediated synaptic vesicle exocytosis. Prior to exocytosis, the synaptic vesicles are filled with neurotransmitter and translocate to the
active zone, where they dock at morphologically defined sites on the target plasma membrane. The v-SNARE synaptobrevin/VAMP faces the
target plasma membrane, which contains the v-SNAREs SNAP25 and syntaxin, which associates with MUNC18/n-Sec1. During the priming stage
of vesicle fusion, the SNARE proteins partially zipper together and complexin clamps the SNARE complex in an activation-poised state to prevent
membrane fusion. Action potential-induced calcium influx triggers calcium, phospholipid, and SNARE complex binding by synaptotagmin, which
causes displacement of complexin and opening of the fusion pore. Vesicle/target membrane fusion allows neurotransmitter to enter the synaptic
cleft and interact with the postsynaptic density of the partner neuron (inset).

second form of synaptotagmin that was
differentially expressed in the CNS (31).
Scheller’s group identified three more
p65-related genes in the marine ray Dis-
copyge ommata, all of which contained
regions that were highly similar to the
PKC regulatory domain (32), and Stidhof
identified an additional four isoforms
(33). Taken together, these results sug-
gested that synaptotagmin is highly con-
served and likely to function in the traf-
ficking of synaptic vesicles (34).

Stidhof’s group performed many addi-
tional studies to establish synaptotagmin
as a calcium sensor in vesicle exocytosis. He
showed that the C2 domain constitutes an
autonomously folded, calcium-regulated
domain in synaptotagmin, a finding that
enabled the discovery of the C2 domain as
a general calcium-regulated domain that is
present in many proteins, including PKC
(35). Synaptotagmin was found to interact
with several different synaptic plasma mem-
brane proteins, including w-conotoxin-sen-
sitive calcium channels (36), the a-latrotoxin
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receptor (37), and active zone-expressed
syntaxins (described below) (38, 39), provid-
ing evidence that it played a role in synaptic
vesicle docking at the active zone. Scheller’s
group followed up with a study showing
that injection of synaptotagmin-targeted
antibodies into PC12 cells reduced regu-
lated vesicle exocytosis (40).

Stidhof speculated that as a putative cal-
cium sensor for neurotransmitter release,
synaptotagmin might not be important
for fusion of synaptic vesicles as such,
but could be selectively essential for cal-
cium-triggered synchronous fast release.
This prediction was confirmed in the
electrophysiological analyses of synapto-
tagmin knockout mice performed by Siid-
hof in 1994, which revealed that synapto-
tagmin is not required for vesicle exocytosis
as such, but only for fast, calcium-triggered
exocytosis (40). It took Stidhof’s laboratory
nearly another decade to formally prove
that calcium binding to synaptotagmin is
the trigger for synchronized neurotrans-
mitter release (41, 42).

heep://www.jci.org  Volume 123

Number 10

Targeting the plasma membrane:
syntaxin, SNAP25, and MUNC18
Despite their early success in the identifi-
cation of the vesicle-associated proteins,
researchers still had no clear idea how the
vesicles actually fused with the presynaptic
plasma membrane. In July 1992, Scheller
and colleagues isolated two 35-kDa pro-
teins, called syntaxins, which coimmuno-
precipitated with synaptotagmin from rat
synaptic vesicle fractions (38). Syntaxins
had previously been cloned by two differ-
ent groups in another context, but Schell-
er’s work was the first to link them to the
synapse. The syntaxins were expressed
abundantly in the CNS and interacted with
N-type voltage-gated calcium channels, a
component of the presynaptic active zone
that s required for neurotransmitter release
(43). “With syntaxin, the exciting thing was,
while we immunoprecipitated with a vesicle
protein, the syntaxin protein was located
on the plasma membrane — now we had
a link between the vesicle and the plasma
membrane,” said Scheller. They further sug-
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gested that the combination of VAMP, syn-
taxin, and synaptotagmin formed a scaffold
for assembly of the soluble factors a-SNAP
and NSF that Rothman had isolated. These
findings were expanded in a 1993 paper
suggesting that the syntaxins specify target
membranes for vesicle fusion (44).

Prior to the discovery of syntaxin, Michael
Wilson and colleagues at the Research Insti-
tute of Scripps Clinic had identified a pro-
tein known as SNAP25 (45). They isolated
cDNA clones encoding neuronal-specific
mRNA thatencoded a 25-kDa synaptosomal
protein and used immunocytochemistry
and protein fractionation to determine
that it was located in the presynaptic termi-
nals of hippocampal mossy fibers and the
inner molecular layer of the dentate gyrus.
Intriguingly, SNAP25 did not contain a
hydrophobic region that would be compat-
ible with a transmembrane region; however,
the authors concluded that it was likely to
play a role in synaptic function based on
its localization and association with other
presynaptic proteins. This role would not be
fully understood until 1993 with the presen-
tation of the SNARE hypothesis.

Stdhof purified a fourth essential
component of the fusion machinery, the
syntaxin-binding protein MUNCI18, in
1993 (46). The following year, Scheller
also cloned MUNC18 from rat brain and
named it n-Secl for its homology to the
yeast secretory protein Secl (47). The
observation that MUNCI18 is a SNARE-
binding protein helped define the func-
tion of yeast Secl and led to the identi-
fication of the Sec1/MUNC18-like (SM)
protein family. It was suggested early on
that Munc18 played an essential role in
the fusion machinery; however, it has only
been shown in the last decade that SM
proteins generally associate with SNARE
complexes during fusion and partner with
SNARE:s in all fusion reactions (46, 48).

Toxins reveal function

The naturally occurring neurotoxins teta-
nus and botulinum inhibit neurotransmit-
ter release and provided insight into the
mechanisms of neuronal communication.
In particular, tetanus toxin induces spas-
tic paralysis by blocking neurotransmitter
release in the CNS, while botulinum toxin
induces flaccid paralysis by inhibiting ace-
tylcholine release in the neuromuscular
junction. In 1992, the targets of these toxins
were unknown, but a study by Cesare Mon-
tecucco’s group at the University of Padua
demonstrated that both tetanus and botuli-
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num toxins block neurotransmitter release
in Aplysia by cleaving VAMP1/synaptobrevin
(49). A month later, Stidhof and Jahn pub-
lished similar findings with synaptosomes
and tetanus toxin (50). Additionally, Stidhof
identified the VAMP2 homolog cellubrevin,
a ubiquitously expressed protein that was
also a tetanus toxin substrate (51). These
studies represent the first direct evidence
of a role for VAMPs/synaptobrevin in neu-
rotransmitter release. “If you take the clos-
tridial neurotoxins, the discovery that their
substrates were SNAREs was probably the
seminal discovery that identified SNAREs as
components of fusion machinery. That was
clearly a milestone in understanding fusion.
It didn’t answer the entire question, but it
provided a crucial piece,” said Stidhof.

Stidhof characterized synaptotagmin’s
function using a-latrotoxin, which is
secreted by black widow spiders and induc-
es neurotransmitter release. He found that
o-latrotoxin binds directly to synaptotag-
min and modulates its phosphorylation
(37). These findings helped to confirm the
role of synaptotagmin, and the importance
of its phosphorylation state, in neurotrans-
mitter release.

As noted above, botulinum neurotoxin
induces flaccid paralysis by blocking acetyl-
choline release at the neuromuscular junc-
tion. Stidhof; in collaboration with Jahn
and Neimann, found that botulinum neu-
rotoxin A mediates proteolysis of SNAP25
(52), a finding that was quickly confirmed by
Michael Wilson and Cesare Montecucco (53).
Shortly afterward, Jahn showed that botuli-
num toxin C cleaves and inactivates syntaxin
(54), which was confirmed a little over a year
later by Montecucco and Scheller (55).

Putting the pieces together: the
SNARE hypothesis

By 1993, most of the major components
of the neurotransmitter release machin-
ery had been identified, but it was still not
clear how they worked together to fuse
vesicle and presynaptic membranes. In
March of 1993, James Rothman’s group
demonstrated that syntaxin, VAMP/syn-
aptobrevin, and SNAP2S5 bound to immo-
bilized a-SNAP and were released upon
NSF-mediated ATP hydrolysis (56). Nota-
bly, this was the first article to dub these
three proteins SNAREs. Based on these
findings, Rothman proposed the SNARE
hypothesis, which holds that transport
vesicles find a target membrane when a
SNARE protein on the vesicle (v-SNARE)
pairs with its cognate SNARE on the target
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membrane (t-SNARE). In November, Roth-
man and Scheller used a cell-free system
to show that the SNARE proteins form a
stable complex that binds synaptotagmin
(57). They also showed that synaptotagmin
was displaced by a-SNAP, indicating that
the two proteins share a binding site. Roth-
man and Scheller suggested that synapto-
tagmin functions to clamp the complexed
SNARE proteins and prevent membrane
fusion in the absence of an appropriate
signal. One of the most important find-
ings of this paper was that ATP hydrolysis
by NSF dissociated the SNARE complex.
These studies established the formation of
the SNARE complex, but further studies
were required to establish the timing and
regulatory mechanisms required for ves-
icle fusion and neurotransmitter release.
Throughout the 1990s and 2000s, Scheller
and Siidhof continued to explore the inter-
actions among SNARE proteins and their
regulators, continuously refining their the-
ories on the molecular mechanisms under-
lying membrane fusion.

Scheller’s studies were focused on the
nature and specificity of SNARE interac-
tions and the formation of the SNARE
complex. Using fluorescence resonance
energy transfer, Scheller studied the struc-
tural organization of the synaptic exocy-
tosis complex, looking specifically at the
interaction between the t-SNARE syntaxin
and the v-SNARE VAMP. The finding of a
parallel organization of the two proteins
lead to the idea that formation of the
SNARE complex drives membrane fusion,
which drives vesicle fusion (58). These
findings complemented electron micros-
copy studies by Heuser and Jahn, showing
that the SNARE complex is composed of
four parallel helices bundled together (59).
Further, it was suggested that the role of
0-SNAP and NSF was to dissociate the
SNARE complex after the fusion event
so the proteins could recycle and be used
for another round of membrane fusion
(56). Scheller bolstered the role of SNARE
proteins in synaptic vesicle exocytosis by
investigating their function in a cell-based
system. Using PC12 cells that had been
“cracked” open by passage through a ball
homogenizer, Scheller demonstrated that
neurotransmitter release could be res-
cued after botulinum neurotoxin expo-
sure by the addition of specific portions
of SNAP25 and calcium (60). Through
mutation of the SNARE complex, Scheller
demonstrated that the energy of complex
formation is directly linked to the rate of
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exocytosis. The cracked PC12 system also
demonstrated that only specific combina-
tions of SNAREs could form fusion-com-
petent complexes, reaffirming the idea that
SNARE:s contribute to target membrane/
vesicle interaction specificity (61)

Stdhof continued to focus on the nature
of SNARE interactions and the role of cal-
cium in membrane fusion. An examina-
tion of the interactions among the SNARE
proteins revealed that binary combinations
of any two of the three proteins (VAMP,
SNAP25, and syntaxin) were relatively
weak; however, a complex consisting of
all three SNARE:s via their helical SNARE
domains greatly increased the strength of
the complex so that it was resistant to SDS
and neurotoxin-mediated cleavage (62). He
determined that a-SNAP binds to the fully
formed VAMP/syntaxin/SNAP2S complex,
suggesting that it was involved in later stag-
es of the membrane fusion reaction (63).
In a series of experiments using a variety of
molecular biology and biochemical tech-
niques, Stidhof explored the role of synap-
totagmin in exocytosis. He demonstrated
that calcium binding alters the electrostatic
potential of the protein, changing its con-
formation and interaction with syntaxin to
drive membrane fusion (64-66). In addition
to his studies of synaptotagmin, he identi-
fied other important regulators of vesicle
exocytosis, including complexin, which
binds to SNARE complexes in an assem-
bled, but fusion-incompetent, state until an
action potential arrives (67, 68). In binding
to SNARE complexes, complexin not only
clamps the complexes, but also activates
them and serves as an essential cofactor for
synaptotagmin, enabling fast, calcium-trig-
gered neurotransmitter release (69).

The studies described above outlined an
elegant ballet of molecular interactions
that drive the fusion of neurotransmit-
ter-filled vesicles with the plasma mem-
branes of presynaptic nerve terminals.
The SNARE proteins syntaxin, VAMP/
synaptobrevin, and SNAP25 form
membrane-bridging complexes known
as trans-SNARE complexes through
the interaction of their helical SNARE
domains (70). Each trans-SNARE complex
is composed of four SNARE domains:
one from VAMP/synaptobrevin on the
vesicle and three from SNAP2S (which
contains two SNARE domains) and syn-
taxin on the plasma membrane. In addi-
tion to the SNARE proteins, MUNC18/
nSEC1 (SM) proteins interact with syn-
taxin to promote trans-SNARE complex
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formation (47). Complexin binds to the
trans-SNARE complex, preventing fur-
ther SNARE interaction and spontane-
ous membrane fusion. At the same time,
complexin activates the SNARE complex
for synaptotagmin. An action potential-
stimulated cellular calcium influx trig-
gers the completion of SNARE assembly
when calcium binds to vesicle-associated
synaptotagmin, which displaces com-
plexin and allows the SNARESs to zipper
together, forming a cis-SNARE complex.
The energy released during the formation
of the cis-SNARE complex is enough to
overcome the repulsive forces between the
two membranes and catalyze membrane
fusion. Once the membranes merge, a
fusion pore opens, allowing neurotrans-
mitter to spill into the synaptic cleft and
stimulate receptors on the postsynaptic
density of the receiving neuron (Figure 3).

Legacy and future work
Scheller and Siidhof’s elucidation of the
molecular underpinnings of neurotrans-
mitter release have contributed not only
to our understanding of basic neurosci-
ence, but also to human physiology and
disease. Communication between neurons
gives rise to our very consciousness; conse-
quently, perturbations in neural commu-
nication lead to illnesses such as schizo-
phrenia, depression, gait disturbances,
and neurodegeneration (71-75). More-
over, SNARE-mediated exocytosis under-
lies regulated secretion in most homolog
cell types. “What we discovered was the
fundamental mechanism of membrane
fusion that is used by all organisms. In a
way, the brain was the best place to study
this, because the proteins are so abundant.
The brain makes use of membrane fusion
as its main form of intercellular communi-
cation. We not only understood how syn-
aptic vesicles are released, but the proteins
that we characterized turned out to be the
founding members of gene families that
are expressed in all cells, yeast, plants, all
the cells of our body, which mediate mem-
brane trafficking from the ER to the Golgi,
in endocytosis, and so on,” said Scheller.
Siidhof, now the Avram Goldstein Pro-
fessor of Molecular and Cellular Physi-
ology at Stanford University School of
Medicine and a Howard Hughes Medical
Institute Investigator, believes that there
is more work to be done to have a clear
understanding of the molecular mecha-
nisms that influence human disease
states. “We have to understand the patho-
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physiology of disease if we want to have a
chance to influence it,” said Siidhof. “The
brain is too complex [for us to be] able to
understand it if we don’t understand it
at the molecular level. If we really want
to understand it we have to get down to
the molecules.” Additionally, he thinks
that improvements in human genomics
will make a significant contribution to
our understanding of disease. “I am con-
vinced that the genomics revolution that
happened over the last 10 years will have
enormous lasting influence not only on
basic biology, but also on neuroscience. I
think we will have to change how we think
based on developments that come out of
that and are continuing to be developed.”
His current research is focused on how
synapses are formed and how each syn-
apse establishes a unique identity with
specific qualities that influence the opera-
tion of neural circuits.

Scheller, now the Executive Vice Presi-
dent for Research and Early Development
at Genentech, believes that additional
genetic and biochemical information
will contribute to our understanding of
human disease and the ability to develop
new treatments. “There has been a revolu-
tion in biology that’s taken place in the last
25 years that has resulted in a huge amount
of information that researchers were then
able to use to understand the molecular
basis of disease. Once you understand that
molecular basis of a particular condition,
you can rationally approach that condi-
tion and try and invent medicines,” he
said. Reflecting back on the research that
characterized neurotransmitter release,
Scheller said, “It was piecemeal. As you
look at this beautiful, but complicated, sys-
tem, you have to remember that you don’t
understand something like that all at once.
There were a lot of little eureka moments
that gave rise to the big picture.”

By carefully and systematically identi-
fying and characterizing the molecular
mechanisms that mediate neurotransmit-
ter release over a period of decades, Scheller
and Siidhof transformed our understand-
ing of regulated exocytosis and a critical
component of cellular communication.
Additionally, they have provided some of
the first clues to the underpinnings of brain
function at the molecular level, opening up
entirely new areas of research that will help
us to understand some of the most essen-
tial functions in the human body.

Jillian H. Hurst
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