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Apoptosis imAges by 
DR. RolAnD eils 

the pictures in this report illustrate the process 
of ‘apoptosis,’ programmed cell death, imaged 
through the technique of fluorescence microscopy. 
they come to us from the laboratory of  
Dr. Roland eils of the university of Heidelberg and 
the german Cancer Research Centre.  
Dr. eils’ work combines mathematical modeling 
with experiments in molecular cell biology to yield 
a detailed, quantitative understanding of basic 
cellular mechanisms. His knowledge in the fields 
of physics, mathematics and biology enables 
scientific results not likely attainable through 
a traditional approach. such an integration of 
expertise comprises the relatively new field of 
systems biology, an illustration of this report’s 
emphasis on cross-disciplinary activities.

the simons Foundation is grateful to Dr. eils for 
sharing these remarkable images with us.



The mission of the Simons Foundation is to 
advance the frontiers of research in mathematics 
and the basic sciences.



TAble oF CoNTeNTs

04
06

14

leTTer From  
The PresideNT ANd 
The ChAirmAN

eNCourAgiNg 
CoNNeCTioNs

eNAbliNg reseArCh 
NeTworks

08 Collaboration grants

09 math + X grants

10 simons Center for  
 geometry and Physics

11 life sciences at stony brook

12 support for systems biology

16 simons simplex Collection

17 ssC@iAN

18 Projects using ssC

19 simons Variation in individuals Project

20 sFAri: recent Advances



22
28

36

buildiNg digiTAl 
resourCes

PromoTiNg eXChANges

FouNdATioN FACTs

16 simons simplex Collection

17 ssC@iAN

18 Projects using ssC

19 simons Variation in individuals Project

20 sFAri: recent Advances

24 science lives

26 sFAri gene 2.0

27 sFAri.org

30 mathematical sciences  
 research institute 

31 simons science series

32 simons summer  
 research Program 

33 math for America

34 math encounters

35 world science Festival

38 Financials

40 directors

41 simons Foundation staff

42 grants to institutions



04
simonsfoundation.org

letteR FRom tHe pResiDent
AnD tHe CHAiRmAn

marilyn hawrys simons, Ph.d., and James h. simons, Ph.d.

Collaborative partnerships, networks and 
communities build upon each other and enable  
us to work together toward our common goals.  
Such interactions are the theme of our 2011 
Annual Report.



“Here I am: my brain is open,” were the words 
Paul Erdős used when arriving at the home of a 
mathematical collaborator. Famous for his prolific 
research and itinerant lifestyle, Erdős was a 
consummate collaborator. So fruitful were his many 
research relationships that in his lifetime he wrote or 
coauthored over 1,475 academic papers, “many of them 
monumental, and all of them substantial,” according 
to one biographer. Erdős is quoted elsewhere as wittily 
summing up his peripatetic lifestyle with the phrase, 
“another roof, another proof.”

As Paul Erdős clearly illustrates, the synergy of 
collaboration is powerful. Its potential for stimulating 
research through partnerships within fields and 
even across them is significant. It is often the case 
that the whole is greater than the sum of its parts, 
even when those parts are widely diverse. At the 
Simons Foundation a core element of our strategy is 
to nurture this type of synergy through grant making 
that encourages interconnections. 

The mission of the Simons Foundation is to support 
advanced research in mathematics and the basic 
sciences. To date, we have focused on the fields 
of mathematics, theoretical physics, computer 
science, quantitative biology and the biology of 
autism. In this report, you will read about those 
of our new initiatives that give researchers the 
opportunity to work together. Examples include a 
Collaboration Grants program in mathematics which 
allows researchers to meet face to face, sponsored 
workshops and symposia which bring scientists 
together around a particular question, and grants 
for interdepartmental studies which combine 
advances and insights from different fields. Beyond 
these direct support programs to individuals and 
institutions, the foundation also supports research 
networks by investing in resources for investigators. 
Infrastructure such as data collections, online tools 
and online archives help build dynamic research 
networks. Sharing information and communicating 
interactively, these communities disseminate 
knowledge and deepen understanding.

Additionally, the foundation supports learning 
communities such as Math for America’s teaching 
corps, Stony Brook University’s Simons Fellows, and 
the Museum of Mathematics’ Math Encounters series. 
In these forums young people, teachers and seasoned 
researchers come together to share their knowledge 
and, most importantly, their curiosity and joy in 
pursuing mathematics and science. 

Expanding this outreach further, we are delighted 
to contribute to outstanding efforts that provide 
the general public with access to high-quality 
educational programing. The doors to the Museum 
of Mathematics will soon open, and it will be the first 
museum of its kind in the United States. The World 
Science Festival, which brings laypeople together with 
eminent scientific scholars, continues to grow and 
foster the natural curiosity we all harbor for a more 
fundamental understanding of the world around us. 

Collaborative partnerships, networks and 
communities build upon each other and enable us to 
work together toward our common goals. Paul Erdős 
understood the power of such interactions, and by 
traveling from place to place, he managed to work 
with 511 coauthors. Still, he must have felt constrained 
living at a time before the internet took hold. He 
recounted his mother saying to him, “Even you, Paul, 
can be in only one place at one time.” Erdős continued 
his peregrinations throughout his lifetime, remaining 
inspired and optimistic about his next meetings. 
Pondering his mortality, Erdős reportedly mused, 
“Maybe, once I’ve left, I’ll be able to be in many places 
at the same time. Maybe then I’ll be able to collaborate 
with Archimedes and Euclid.” 





enCouRAging
ConneCtions
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shown here, two hela cells, derived 
from cervical cancer, have been triggered 
for cell death by an extracellular soluble 
Cd95 death ligand. As soon as the Cd95 
death receptor is stimulated, cells start 
the process of apoptosis. Typically cells 
die within a few hours depending on the 
strength of cell death induction. As the 
cells die, they become rounder, while 
still keeping membrane contacts on the 
substrate. 

Topology of cell death 



simonsfoundation.org/
mathematics- 
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08 CollAboRAtion gRAnts

Collaboration grant recipients Purnaprajna bangere 
and margaret readdy.

in the fall of 2010, 141 mathematicians 
from san Diego to staten island 
were awarded the foundation’s first 
round of Collaboration grants for 
mathematicians. these grants boost  
the number of face-to-face 
collaborations among researchers. 
such encounters are vital to a productive 
“mathematical marketplace.” 

purnaprajna bangere of the university 
of Kansas works with collaborators as 
far away as spain and his native india. 
purna, an algebraic geometer, compares 
himself to a zoologist, stalking diverse 
and exotic species known as varieties. 
Varieties are solution sets for systems of 
polynomial equations, and a great deal of 
work in algebraic geometry has focused 
on the classification and taxonomy 
of varieties in higher dimensions. 
What qualities might define a new 
classification? How populous is that 
species? might we discover new species 
by positing other sets of topological 
invariants, the qualities that make 
varieties unique?

the current classification of varieties, 
purna says, “is like the taxonomic division of 
vertebrates into categories like fish, reptiles 
and mammals, but still being able to 
distinguish mammals as different as whales 
and bats.” this largely undifferentiated 
majority, called ‘varieties of general type,’ 
are of great interest — for example in string 
theory. yet their structure and complexity 
have resisted the efforts of algebraic 
geometers to categorize or understand 
them properly.

With F.J. gallego and miguel gonzález of 
the universidad Complutense de madrid, 
purna has discovered new and esoteric 
species among surfaces of general type, 
and has mapped their population densities. 
the process has yielded fascinatingly 
counterintuitive results: even relatively 
primitive families of surfaces of general 
type exhibit nearly all the complexities 
of related but more advanced species. 
the collaborators also recently proved a 
theorem regarding geometric properties  
of the string-theory structure known as the 
Calabi–yau threefold, solving a conjecture 
that stood for 14 years. 

Combinatorialist margaret Readdy of the 
university of Kentucky, whose work brings 
together algebra, geometry, topology 
and analysis, values the freedom the 
Collaboration grant gives her to work with 
a wide range of colleagues, such as Richard 
stanley at the massachusetts institute 
of technology, mark goresky and Robert 
macpherson at the institute for Advanced 
study, louis billera at Cornell university and 
Dennis stanton at university of minnesota. 

one of Readdy’s first papers (written with 
her husband, mathematician Richard 
ehrenborg) analyzed ball-throwing 
sequences for a one-handed juggler, and 
she brings that same exuberance to her 
study of the face structure of polytopes. 
triangles, squares and other two-
dimensional polytopes are trivial; face 
structures of three-dimensional polytopes 
were fully characterized by ernst steinitz 
in 1900. but four-dimensional polytopes 
are “completely open,” Readdy says. “We 
really don’t know anything.” 

solution spaces to real-world problems 
frequently take the form of polytopes. 
How do physicists understand particle 
interactions? How might an entrepreneur 
maximize profit for a given venture  
within a range of different market 
constraints? the topic often generates 
interesting angles on theoretical problems 
from other fields, as well. 

“being face to face, you discover 
mathematics you never would have via 
email or phone,” Readdy says. At a recent 
talk she gave at Cornell, she recounts, 
“the room was packed with people from 
different areas of math, because they 
know i’ll talk about something new and 
interdisciplinary. travel and collaboration 
benefit many people on many levels.” 

“ Being face to face, you discover mathematics   
 you never would have via email or phone.” 



simonsfoundation.org/
mathematics- 
physical-sciences

mAtH + X gRAnts

“ The Simons grant will allow us to take inter-disciplinary  
 collaboration to another level, using mathematical  
 expertise in directly applicable ways.” 
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to biology and the social sciences. “i 
think we’re just at a nascent stage of 
understanding these networks,” says 
mathematics department chair Alan Reid, 
“and that there are exciting theoretical and 
practical developments ahead.” 

Foundation support with matching funds 
from the university of texas will support 
chair François baccelli, a member of the 
French Academy of sciences. baccelli 
formed and led the research group on 
communication networks at the École 
normale supérieure (ens) in paris 
and later became director of computer 
science research. He is resident “network 
wizard” at the French national institute 
for Research in Computer science and 
Control (institut national de Recherche 
en informatique et en Automatique, 
inRiA). He heads tReC, a joint research 
team between inRiA and the ens, 
investigating the modeling and control of 
communication networks. 

“baccelli is the right glue to hold the 
two sides together,” says Reid, “a 
mathematician by training with a track 
record of research in electrical and 
computer engineering. As director of a 
research institute on network theory, he’s 
had experience building up the kind of 
program we envision: leading a group that 
will be scientifically active and important; 
fostering new scientific discoveries, new 
and interesting mathematics, and maybe 
further connection to industry; and putting 
in place a structure for educating and 
training new generations of scientists.” 

stanford university and the university 
of texas at Austin became the first two 
recipients of the simons Foundation’s 
math+X grant. the program is designed to 
encourage novel collaborations between 
mathematics and other fields  
in science or engineering by creating  
new chairs at universities, joining 
mathematics departments with chosen 
partner departments. 

stanford’s simons Chair in mathematics 
and statistics was endowed this year, 
together with matching funds from the 
William and Flora Hewlett Foundation.  
the first holder is emmanuel Candès, 
whose work with compressed sensing  
reinvented the mathematics of very  
large data sets. Compressed sensing 
allows reconstruction of accurate 
information from relatively sparse 
samples, with potential applications 
in fields ranging from astronomy to 
communications, to medicine and the 
military. Candès’ discoveries earned  
him the national science Foundation’s 
Alan t. Waterman Award.

“We actually billed this as ‘math+X+y+Z’ 
in our proposal,” says steve Kerckhoff, 
mathematics chair at stanford. “We 
already have joint math-and-statistics 
appointments, and several faculty are 
members of stanford’s interdisciplinary 
institute for Computational and 
mathematical engineering. What we needed 
was a network of mathematically-oriented 
people in other departments: electrical 
engineering, computer science, theoretical 
and applied physics, even some biology and 
medicine. the simons grant will allow us 
to take inter-disciplinary collaboration to 
another level, using mathematical expertise 
in directly applicable ways.” 

 “A lot of interaction between mathematics 
and other fields these days is concerned 
with trying to utilize huge amounts of 
existing data, creating algorithms for signal 
processing, pattern recognition, sparse 
matrix representations, and stability of 
information,” Kerckhoff says. “the hope 
here is to develop a group of people who 
know other fields well enough to affect 
the way data is presented from the outset, 
including the way instrumentation — chips, 
scanners, microscopes — is actually 
designed, so the resulting data may be 
utilized more quickly and effectively.” 

the university of texas at Austin’s proposal 
for a simons Chair in mathematics and 
electrical and Computer engineering 
focused on network science and information 
theory. networks are fueling a wealth of 
basic research, as scientists seek governing 
principles common to a wide array of 
network applications, from communications 

emmanuel Candès and François baccelli will hold the 
first math+X chairs.
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scgp.stonybrook.edu “ Collaboration between mathematicians and  

 physicists is our raison d’être,” says John Morgan,  
 the center’s director. 

simons CenteR FoR 
geometRy AnD pHysiCs

kevin williamson and Frances Chiaverini in  
bArkiN/selisseN ProJeCT’s differential 
Cohomology: dance of the diagram, performed in 
January 2011 at the staller Center for the Arts for 
the sCgP workshop, “differential Cohomology and 
Twisted k-Theory.” Photo by Christopher duggan.

 
this year marked the first year of full 
programming at the simons Center for 
geometry and physics at stony brook 
university. inaugurated in november 
2010, the center is a figurative — and 
literal — bridge between the university’s 
mathematics and physics departments.

the center was charged with a  
simple mission: to help mathematicians 
and physicists learn to speak each  
other’s languages. 

“Collaboration between mathematicians 
and physicists is our raison d’être,”  
says John morgan, the center’s director. 
“over the past 40 years mathematics, 
inspired by thoughts coming out of 
physics, completely reinvigorated the 
interactions between algebraic topology, 

geometry and theoretical physics,” 
morgan says. “ideas from quantum field 
theory have frequently led to incredibly 
deep, powerful, but in many cases still 
inaccessible conjectures.” 

the center’s approach was epitomized  
by its two programs this spring.  
Algebraic topology with Applications 
to physics concerns an area of 
mathematics, algebraic topology,  
that sheds light on a wide variety of 
geometric questions asked during the 
1960s and early 1970s. “but then the 
interplay between algebraic topology  
and geometry sort of stopped, 
and it wasn’t clear how continuing 
developments in algebraic topology  
were related to geometry,” morgan  
says. “so the two fields, once  
so close, were separated.” in recent 
years, however, physicists have realized 
that algebraic topology lies at the heart 
of a phenomenon in quantum field theory 
called mirror symmetry. 

the other program, string 
Compactification, deals with string 
theory, whose fundamental premise  
is that space-time has not four 
dimensions but ten, the other six of  
which are wound up so tightly that we 
can’t detect them. the geometry and 
topology of these hidden dimensions         
“has a crucial impact on the physics  
of the dimensions you can see,” morgan 
says. “there’s a beautiful interplay 
between what you can establish 
mathematically and what it would say 
about the physics.”

the center held 11 workshops in 2011, 
and an array of seminars, including a 
postdoc seminar that alternates between 
mathematics and physics speakers. the 
number of programs at the center will be 
ratcheted up to four per year; upcoming 
programs will deal with topics such as 
quantum computing, topological phases  
of matter, and random processes.

At any given time, the center hosts  
about 35 people, including permanent 
members, visitors and 12 three-year 
postdoctoral fellows. Visitors typically 
come for at least a month, so their ideas 
have time to percolate.

the center has even formed a postdoc 
exchange program with the Kavli institute 
for theoretical physics in santa barbara, 
California, in which postdocs from each 
institution can visit the other institution 
for three weeks. the center has a more 
informal arrangement with the beijing 
international Center for mathematical 
Research, and is developing partnerships 
with other institutes.

While the center’s focus is mathematics 
and physics, it welcomes cross-pollination 
with other sciences and the arts. in 2011, 
it launched an ongoing mini-course on 
computational neuroscience and features 
concerts, play readings and art exhibits. it 
even commissioned a ballet, “Differential 
Cohomology,” inspired by a 2010 lecture 
Jim simons gave at stony brook. 
Choreographed by Kyla barkin and  
Aaron selisson, the ballet had its premiere 
at the center in January 2011.
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stonybrook.edu The gift has given the hiring process an immediate  

boost, providing funds for an eventual 35 endowed 
professorships to attract star researchers to  
the university.

liFe sCienCes At stony bRooK

James simons and marilyn simons, stony brook, New York, 2011.

in 1968, stony brook university handed 
Jim simons a golden opportunity: 
chairmanship of its mathematics 
department, together with a mandate  
to build up the department by hiring 
stellar new faculty members. today, 
the simons Foundation is extending a 
similar opportunity to the university’s 
current department chairs, in the form 
of a $50 million matching challenge 
grant to fund endowed professorships 
and graduate fellowships across 
academic disciplines.

stony brook university president 
samuel l. stanley Jr., m.D., announced 
the gift on December 14, 2012, alongside 
a personal gift of $100 million to the 
university from Jim and marilyn simons. 
Combined, these form the largest gift in 

the history of stony brook university, 
and represent “a transformational 
moment” in the institution’s history, 
says stanley.

“marilyn and i owe a great deal to  
stony brook,” says Jim simons,  
chairman of the board of the  
simons Foundation.

stony brook university was launched 
only 54 years ago to create a flagship 
university for the state university of  
new york system. since then, it has 
developed into a world-class research 
university. At the same time, its faculty-
student ratio lags behind those of its 
60 peer institutions in the prestigious 
Association of American universities.  
it is estimated that stony brook would 

have to hire more than 200 new faculty 
members to bridge this gap.

While achieving this goal will take 
time, the simons Foundation gift has 
given the process an immediate boost, 
providing funds for an eventual 35 
endowed professorships to attract star 
researchers to the university. the gift 
also provides for 40 graduate fellowships.

the first $25 million of the gift has been 
committed outright, and the remainder is 
to be paid in installments as stony brook 
achieves various fundraising milestones 
to meet the matching challenge.  
Dr. stanley has kicked off fundraising 
efforts by committing to a six-figure 
donation from him and his wife,  
Dr. ellen li, to provide scholarships for 
economically disadvantaged students.

the simons Foundation grant “is inspiring 
many in the stony brook community to 
join together in fulfilling our potential to 
be among the greatest public research 
universities in the country, a place 
where unparalleled heights in research, 
education and discovery are reached,”  
Dr. stanley says.
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suppoRt FoR systems biology

simulation of the output of a computational algorithm to distinguish the maternal and paternal 
contributions to an individual’s genome, by researchers at the simons Center for Quantitative biology at 
Cold spring harbor laboratory.

A dozen or so years ago, for a change 
of pace, Jim simons invited his friend, 
biologist michael Wigler, to give a lecture 
about big unsolved problems in biology 
to the mathematicians and statisticians 
at Renaissance technologies, the hedge 
fund management company simons 
founded in 1982. yet as Wigler spoke  
on topics from genome sequence 
analysis to cellular signaling, simons 
realized that these subjects weren’t  
in fact such a departure from the  
kinds of problems tackled daily at 
Renaissance technologies.

“i remember thinking, ‘if the guys in 
this building dropped everything and 
worked on these problems, they’d make 
great progress,’” simons recounts. 
the questions Wigler was trying to 

answer “just called out for” the kinds of 
methods that were the natural currency 
at Renaissance, he says.

simons’ epiphany, along with similar 
ones by other scientists around that 
time, heralded the dawn of a new field 
of biology known as quantitative biology, 
or systems biology, depending on whom 
you ask. As researchers have begun to 
explore what quantitative methods have 
to offer biology, simons is keeping alive 
his early vision of the field’s promise: 
over the past seven years, the simons 
Foundation has invested heavily in 
quantitative biology research, creating 
two centers devoted to its study and 
fostering ambitious collaborations 
between top research institutions in 
biology and mathematics. 

biology has had a quantitative side  
for many decades. but in the last 10 
to 15 years, quantitative methods 
have begun migrating to center 
stage as advances in areas such as 
imaging and high-throughput genetic 
sequencing have produced a deluge 
of data, of an order of magnitude 
previously unheard of by biologists. 

“there’s so much data coming in now  
that we don’t even have the ability to  
store it,” says Arnold levine, director 
of the simons Center for systems 
biology at the institute for Advanced 
study in princeton. “Analyzing the kind 
of data we’ve been getting in the last 
decade requires a very different way 
of doing science than in the previous 
40 years, when you might discover one 
gene at a time, or one protein.” 

the exponential upsurge in available 
data permits a new model — and 
level — of inquiry, shifting biology 
from a primarily descriptive science 
to a more analytical one. Just 
as condensed matter physicists 
figured out in the 19th century how 
to segue from an understanding of 
the individual interactions of water 
molecules to a description of the 
large-scale flow of water, systems 
biologists face the challenge of 
translating massive amounts of data 
at the level of molecules or genes into 
an understanding of complex behavior 
on the scale of cells, individuals or 
even populations. 

The exponential upsurge in available data permits a new 
model — and level — of inquiry, shifting biology from a 
primarily descriptive science to a more analytical one.



“We can now describe at the molecular 
level, for example, how two neurons in 
the brain interact through a synapse, 
but that’s still several layers below the 
layer of thinking, memory and love,” 
says stanislas leibler, a professor at 
the institute for Advanced study. “the 
ultimate goal of systems biology is 
to find a language for these kinds of 
collective phenomena.”

***
the foundation’s support of systems 
biology research began formally 
in 2005 with the creation of the 
simons Center for systems biology 
at the institute for Advanced study 
(iAs), legendary for its strength in 
mathematics and physics. levine had 
joined the faculty of iAs a few years 
earlier as its first-ever experimental 
biologist, with a mandate from iAs 
and the simons Foundation to create 
a systems biology center. before 
levine’s arrival, iAs mathematicians 
had considered some theoretical 
biology questions, but without an 
experimental biologist to guide them, 
“they didn’t get much traction,”  
simons says.

Arriving at iAs, levine found a cadre 
of mathematicians, physicists and 
computer scientists eager to sink 
their teeth into substantial biological 
problems. together the center’s 
researchers have since tackled a wide 
range of topics, from the genetics 
of the HiV and H1n1 viruses to the 
metabolic pathways of the masai, an 
ethnic group in Kenya and tanzania. 
And while iAs is a very small place — 
its entire permanent faculty typically 
numbers 25–30 people — a constant 
influx of visitors and long-term 
members has enabled the systems 
biology center to extend its reach far 
beyond the institute’s walls. “We’ve 
trained maybe 30 people here over 
the last decade who are now at 
universities and biotech companies 
across the country,” levine says.

in 2008, the simons Foundation 
expanded its quantitative biology 
commitments to include the 

establishment of a partnership between 
iAs and the Rockefeller university in 
new york City, and the creation of the 
simons Center for Quantitative biology 
at Cold spring Harbor laboratory, in 
Cold spring Harbor, new york.

iAs and Rockefeller offer 
complementary strengths: iAs has 
an almost unparalleled history in 
mathematics and theoretical physics, 
while Rockefeller, the country’s 
first institution devoted entirely to 
biomedical research, places its focus 
squarely on experimental biology. 
the two institutions now share joint 
visiting professors and graduate 
and postdoctoral fellows, thursday 
morning coffee sessions, and an annual 
symposium whose stated goal is to 
evoke “undisciplined conversation.”

leibler, who holds joint appointments 
at Rockefeller and iAs, appreciates the 
opportunity to slow down and take the 
long view when at iAs.

“maybe because it doesn’t have labs,  
the institute is one of the rare places 
where you can step back a bit and think 
about where biology is going in the long 
term,” he says. 

***
Cold spring Harbor laboratory, 
meanwhile, was already an established 
strength in quantitative biology when 
the simons Foundation created the 
center there: several faculty members, 
including Wigler, were actively pursuing 
quantitative biology research. but the 
center’s creation has assisted that 
laboratory in growing into an even 
greater quantitative biology powerhouse. 
the center has nine faculty members 
as of march 2012, and plans to grow to 
12 to 13 faculty, and to about 50 total 
individuals, including postdocs and 
other researchers. the goal is to build 
up a dynamic group trained not only in 
genetics and neuroscience, but also 
mathematics and physics.

one recent focus at the center has been 
the use of machine-learning techniques 
to search for genomic markers that 

could indicate a particular cancer 
patient’s prognosis, and which treatments 
would be most effective. in recent work, 
for example, the researchers have been 
looking for markers that suggest which 
breast cancer patients are most likely 
to benefit from particular treatments. 
“these approaches will have a profound 
medical impact,” Wigler says.

While these particular studies have clear 
practical implications, researchers at 
the two simons centers are not under 
particular pressure to produce work with 
immediate practical application. After all, 
observes simons, when iAs was created 
in 1930, its founders didn’t tell einstein 
which equations to solve. likewise, he 
says, the simons Foundation doesn’t have 
a specific goal in mind in supporting the 
two quantitative biology centers.

“We are happy to see efforts at the most 
basic level,” simons says. “it’s not that 
we don’t expect applications, but we just 
don’t know what they will be yet.”





enAbling ReseARCH 
netWoRKs
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imaged here are hela cells; the dotted 
patterns show the fluorescently tagged 
ligand for the receptor Cd95, the molecule 
Cd95l, which triggers apoptosis in target 
cells. while the Cd95 receptor is present 
in most cells of our body, the Cd95 ligand 
is expressed only in specialized cells and 
kept trapped inside these cells until they 
are required to kill target cells.

Spatial organization of death receptors 
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simons simpleX ColleCtion

on 21 october 2011, more than 100 investigators and clinicians who worked together on the simons simplex Collection gathered in New York City to celebrate 
this achievement in autism research. between 2006 and 2011, teams working out of 13 university clinics across North America painstakingly amassed a wealth 
of high-quality genetic and phenotypic data, including biospecimens, from nearly 2,700 ‘simplex’ families. 

simoNs simPleX ColleCTioN 

in 2011, sFARi finished recruiting families to participate in its simons simplex Collection 
(ssC), a major resource for researchers investigating the causes of autism and those 
developing educational and clinical interventions for individuals on the autism spectrum. 

the foundation has now shifted from recruitment of these families to supporting their 
continued participation in future research studies.

Five years in the making, the now-complete collection stores biospecimens and genetic 
and phenotypic data from 2,644 ‘simplex’ families. simplex families have only one child 
with autism and unaffected parents. the collection is by far the world’s largest repository 
of data from simplex families.

the simons Foundation is grateful to the families who generously provided their data  
and time for the collection, as well as to the clinical staff and the research teams at the  
13 sites that collected the data.
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ssC@iAn

ssC@iAN

the simons Foundation and the ssC’s test sites are now working to maintain contact with 
families to help ensure their participation in future research studies. 

A collaboration with the interactive Autism network (iAn) was established to support an 
online registry of the ssC’s families. each family member has also been assigned a global 
unique identifier (guiD), which allows researchers to enroll the participant in future  
studies without any risk of duplication or overlap. 

For more information on the ssC@iAn, please visit iancommunity.org/cs/simons_simplex_
community/.



18 pRoJeCts using ssC

StatiSticS: 

Simons Simplex 
Collection Use to Date

Researchers Using SSC 
Resources

109

Projects Using SSC 
Resources

155

Requests for Phenotypic Data

200

Requests to Recontact SSC Families 
for New Research Projects

8
Requests for Genetic Data

42
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simons VARiAtion  
in inDiViDuAls pRoJeCt

Autism researchers started wondering: what insights 
might emerge from studying a collection of individuals 
whose cases of autism all had the same genetic cause?

simons ViP participant, age 4, is excited to see 
‘pictures of her brain’ from a structural mri scan at 
the university of washington, one of three testing 
sites for the project.

A thorny problem greets researchers 
studying people with autism: the genetics 
of autism are so heterogeneous that each 
individual in a research study is likely to 
have a different genetic cause of his or 
her disorder. this diversity can make it 
hard to pry out useful information about, 
for example, whether a given treatment  
is effective.

“Autism is not a single disease,” says 
Wendy Chung of Columbia university. 
“you might have a drug that would be 
effective for kids with a particular genetic 
form of autism, but if you tried to do a 
clinical trial, statistically you would never 
recognize the subset that responds to  
the treatment.”

About three years ago, autism 
researchers started wondering: what 
insights might emerge from studying a 

collection of individuals whose cases of 
autism all had the same genetic cause?

out of this question was born the simons 
Variation in individuals project (simons 
Vip), a multi-site collaboration that began in 
september 2010, led by simons Foundation 
Autism Research initiative deputy scientific 
director John spiro together with Chung 
and funded by the simons Foundation. the 
project’s first goal is to collect clinical and 
biological data from children with a deletion 
or duplication of the 16p11.2 segment of the 
genome, which has been associated with 
autism and other various neuropsychiatric 
disorders. Among individuals with autism, 
16p11.2 deletions or duplications are 
relatively common, appearing in about one 
percent of individuals with autism.

Families participating in the study begin 
by interfacing with genetic counselors 
at emory university in Atlanta, and then 
flying to one of three clinical sites — 
baylor College of medicine in Houston, 
the university of Washington in seattle 
or Children’s Hospital boston — where 
the entire family undergoes a battery of 
psychological and medical tests, along 
with the collection of biospecimens and 
a structural mRi. some families continue 
on for functional brain imaging (fmRi 
or meg) studies at the university of 
California, san Francisco, or at Children’s 
Hospital of philadelphia. so far, the sites 
have tested about 100 carriers of 16p11.2 
mutations and their families, and the 
project is on track to complete its goal of 
testing 200 carriers by approximately the 
end of 2012.

Coordinating such a large project, 
which involves nearly 100 clinicians, 
psychologists, statisticians and other 
professionals, has required communication 
at every level, says Jennifer tjernagel of 
the simons Foundation, the study’s project 
manager. the six sites have frequent email 
and phone discussions to identify common 
issues and provide smooth transitions 
for the families as they move through 
the phases of the project. meanwhile, 
the simons Foundation acts as ‘central 
command,’ laying out detailed protocols to 
ensure consistency.

“We’re paying exquisite attention to how the 
data is collected,” says spiro.

in studies of rare disorders, recruitment 
is often a roadblock. the simons Vip has 
sidestepped this obstacle by harnessing the 
power of online networking: it has created 
an online community, simons Vip Connect, 
for families of 16p11.2 carriers. While 
families can join the site without joining 
the study, many families have come to the 
study through the online community.

Families in the study have benefited from 
information about their individual children 
that the study’s tests generate. the families 
have also returned the favor by educating 
researchers about unexpected issues.

“building the family community has really 
informed the researchers about the issues 
these families struggle with,” tjernagel 
says. “sometimes they were things that 
initially hadn’t been on our radar to look 
into closely.”
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sFARi: ReCent ADVAnCes

sFAri investigators at the sFAri annual meeting in washington, d.C.

sFARi investigators carry out a wide 
range of research studies, from 
identifying new autism candidate genes 
and examining mouse models of autism 
to comparing how autism diagnoses are 
made in different clinics. once a year, 
these researchers come together to 
share new findings and ideas, and form 
new collaborations. in these pages, 
the simons Foundation is pleased to 
present some highlights of the past year’s 
research by sFARi investigators.

sPoNTANeous muTATioNs 
A pair of studies published 9 June, 2011 in 
neuron offer definitive evidence that rare, 
spontaneous mutations underlie many 
cases of autism1,2.

the two independent studies — led 
respectively by sFARi investigators 

matthew state of yale university and 
michael Wigler of Cold spring Harbor 
laboratory in new york — examined 
genetic data from more than 1,000 
families belonging to the simons 
simplex Collection, a database of 
clinical and genetic information from 
families that have one child with autism 
and unaffected parents and siblings.

the teams found that children  
with autism were four times more  
likely than their unaffected siblings 
to have spontaneous, non-inherited 
mutations called copy number  
variations (CnVs), in which a portion  
of DnA is duplicated or deleted.  
the CnVs in the children with  
autism tended to be longer and 
contained more genes than those  
of their siblings.

the researchers uncovered about  
75 CnVs that may be implicated in 
autism. While most of these mutations 
appeared in just one child with autism,  
11 children had mutations in a region 
called 16p11.2, highlighting the  
region’s importance in autism. 

intriguingly, four children had extra 
copies of a region called 7q11.23, 
which, when missing, causes Williams 
syndrome, characterized by a 
hypersocial disposition. the region could 
be a Rosetta stone for studying social 
brain circuitry, state says.

ProPosed ANgelmAN TherAPY
A cancer drug called topotecan shows 
promise as a treatment for Angelman 
syndrome, a disorder related to autism, 
researchers reported 21 December, 
2011 in nature3. in work supported by 
the simons Foundation, the researchers 
found that topotecan turns on a silent 
copy of the Angelman syndrome gene 
ube3A, which regulates the rate at which 
certain brain proteins get broken down. 

ube3A is an example of an ‘imprinted’ 
gene: only the version inherited from 
the mother is normally functional. When 
that maternal copy is missing or broken, 
the result is Angelman syndrome, 
characterized by seizures and difficulties 
with language and sensory processing.

the researchers, led by sFARi 
investigator benjamin philpot of the 
university of north Carolina, Chapel Hill, 
examined mice whose maternal copy of 

Evidence is mounting that autism has hundreds  
of different genetic causes. Yet the biological  
pathways these genes contribute to are likely to be  
much fewer in number.



ube3A had been deleted, and bathed the 
mice’s neurons in a series of more than 
2,000 compounds. low concentrations of 
topotecan activated the paternal copy of 
ube3A, they found.

mAPPiNg The iNTerACTome
evidence is mounting that autism has 
hundreds of different genetic causes. 
yet the biological pathways these genes 
contribute to are likely to be much fewer 
in number. A new map of portions of the 
autism ‘interactome’ — the network of 
proteins involved in the disorder — has 
taken a key step toward identifying these 
pathways by uncovering hundreds of new 
interactions among proteins encoded 
by autism genes, researchers reported 
8 June, 2011 in science translational 
medicine4.

the researchers, headed by sFARi 
investigator Huda Zoghbi of baylor 
College of medicine in Houston, started 
by examining proteins linked to autism-
related genetic syndromes such as fragile 
X and Rett syndromes. next, the team 
‘fished’ for proteins that interact with 
these proteins, mapping out a network of 
539 proteins.

the network turned up connections 
among seemingly unrelated genes. 
For example, the researchers found 
that the genes behind two different 
autism syndromes — phelan-mcDermid 
syndrome and tuberous sclerosis — 
interact with at least 21 shared protein 
partners involved in the functioning of 
synapses, the junctions between neurons.

understanding the pathways in which 
autism-related proteins interact may 
ultimately offer a more efficient path 
toward developing treatments than 
focusing on one genetic disorder at a 
time, Zoghbi says.

mouse model
A new mouse model of autism has turned 
the spotlight on a brain region that has 
not previously received a lot of attention 
from autism researchers: the striatum, 
which is involved in planning, movement 
and rewards. mice carrying a deletion 
in the autism candidate gene sHAnK3 

lack several synaptic proteins and have 
unusually long, thorny neuronal branches 
in the striatum, reported a research team 
headed by sFARi investigator guoping 
Feng of the massachusetts institute of 
technology. the findings were published 
28 April, 2011 in nature5.

the mice are severely impaired, 
displaying autism-like symptoms, such 
as problems with social interactions 
and obsessive grooming. people with 
mutations in sHAnK3 typically have 
phelan-mcDermid syndrome, which 
causes severe intellectual disability and 
language delays, among other symptoms.

the study compared two different types 
of mutants with disruptions in different 
parts of the sHAnK3 gene. the mutants 
with the more damaging of the two 
disruptions were more severely affected. 
people with autism likewise carry 
different kinds of mutations in sHAnK3; 
the new study may help to shed light on 
why their symptoms vary.

And the study suggests that researchers 
should consider the possible role of the 
striatum in autism. many studies have 
focused on the hippocampus, a region 
involved in learning. some imaging 
studies, however, have found that 
children with autism have unusually low 
activity in the striatum, which, like the 
hippocampus, is involved in much of the 
brain’s higher processing.

diAgNoses, re-eVAluATed
the particular autism spectrum 
disorder with which a child is diagnosed 
may depend in large degree on the 
clinician making the diagnosis, a new 
study suggests. published online 7 
november, 2011 in the Archives of 
general psychiatry, the study details huge 
inconsistencies across different clinics in 
the criteria for diagnosing classic autism, 
Asperger syndrome, and pervasive 
developmental disorder-not otherwise 
specified (pDD-nos)6.

the research team, headed by sFARi 
investigator Catherine lord, director 
of the institute for brain Development 
at new york-presbyterian Hospital, 

examined diagnoses at 12 medical centers 
that had participated in data-gathering 
for the simons simplex Collection. even 
though the sites all used the same ‘gold 
standard’ diagnostic tests, the different 
sites varied widely in their diagnoses.

For example, two sites diagnosed less 
than 40 percent of the children with 
classic autism, while another site gave 
that diagnosis to every child. And one site 
diagnosed all children with an intelligence 
quotient score above 115 with either 
Asperger syndrome or pDD-nos, while 
another site put the cutoff score at 70.

Rather than assigning one of the three 
labels to a child, lord says, it might 
be more useful for clinicians simply to 
describe the various dimensions of the 
particular child’s disorder.

References:
1: sanders s.J. et al. neuron 70, 863-885 
(2011) 

2: levy D. et al. neuron 70, 886-897 (2011) 

3: Huang H.s. et al. nature 481, 185-189 
(2011) 

4: sakai y. et al. sci. transl. med. 3, 
86ra49 (2011) 

5: peça J. et al. nature 472, 437-442 
(2011) 

6: lord C. et al. Arch. gen. psychiatry 69, 
306-313 (2012) 
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in this breast cancer cell, fluorescence 
microscopy reveals three important 
cellular structures: mitochondria 
(red), early endosomes (green), and 
late endosomes/lysosomes (blue). 
mitochondria are membrane-enclosed 
organelles that have a diameter of a few 
hundred nanometers, and lengths of up 
to several microns. mitochondria are 
considered the cellular power plants since 
they produce most of the ATP that is used 
as a source of chemical energy, but they 
are also involved in a number of other 
essential cellular processes, such as cell 
death and the control of cell cycle and 
growth. endosomes are membrane-bound 
compartments that underlie intracellular 
membrane trafficking. early endosomes 
regulate receptor sensing of extracellular 
cues. late endosomes are sites of 
intracellular degradation (i.e., lysosomes) 
and essential components of signal 
transduction and metabolic pathways.  

Power plants and transport containers 
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sCienCe liVes

This year, the Simons Foundation launched its Science 
Lives project, a series of extended interviews with 
some of the giants of twentieth century mathematics 
and science. This collection, organized in collaboration 
with Hugo Rossi of the University of Utah, is meant 
to provide scientists, historians and students the 
opportunity to see and hear these great men and women 
discuss their lives and their thinking both about their 
science and about our world.

“the Ray-singer collaboration came about because his office was next 
to mine, and i walked in one day, and he was computing … ratios and 
determinants, and i said, ‘Well that’s a very fancy computation; you’re 
trying to get it by such and such methods. it seems to me if this torsion is 
independent of the metric, one ought to be able to prove that on general 
grounds and not by computational methods.’ D. b. Ray was a brilliant 
mathematician, really brilliant. i enjoyed his company very much, and that 
started our collaboration. We ended up showing that you could describe 
this topological invariant in terms of analysis in determinants … that was 
rather revolutionary to try and do. And i must say that some very prominent 
mathematicians of an older generation who had tried to get some geometric 
insight into that came and congratulated us on doing it by such novel 
methods. Do i feel that it is inspiration that i’m talking about here? yes, i’m 
always exploring; that’s quite right. ‘i’m always exploring’ is a good metaphor. 
i think of this vast forest, and i think if i could only just start a path in such 
and such a direction…. And i’m quite happy when it turns out that that path 
turns in to a highway that’s really remarkable, but that’s fast….”

isAdore siNger oN 
CollAborATiNg wiTh d. b. rAY 
circa 1970:



“in China i would say the majority of the parents say that the Chinese educational 
system is no good. because they say, ‘look, my kids have no free time; look at the 
American kids: the American kids have all kinds of free time to do this and do that, 
and our system would create people who only know books and know nothing else.’ 
but in America you have also this ‘tiger mother’ book, which evidently touched a 
nerve with American parents. so apparently there are two camps: one said that 
[author Amy Chua] is absolutely right, the other said that she’s to be denounced 
(laughs)! i think what’s happening is that there are two different philosophies of 
education, and in my opinion neither is perfect….

Actually, i believe what is going on is the following: i think the Chinese system is 
better for students let’s say from [the 60th to the 90th percentile]. Why? because 
you drill the students, [and] they are bright enough to learn. so after they graduate 
from school, they can do exercises, and they come to America and become the 
best students. Why? When i was teaching freshmen here in stony brook, most 
of the students cannot manipulate trigonometric functions. but when i taught 
freshmen in tsinghua, that was not the problem; they had all been trained…. that 
is the reason why in all these international tests the American students perform 
near the bottom. but for somebody who is [in the 90th percentile or over], it’s 
obvious that the American system is better. Why? because the … American system 
allows them to have more imagination, bolder ideas, and also with the American 
venture capital system, many of them could prosper. so you have safe jobs; you 
have all these people who create a wealth for the whole world. so it depends on the 
student which philosophy is better.”

“i was living with my family in the city of Hamm, it was far north in the Ruhr 
district, and i went to a local gymnasium as we say — secondary school — where 
my father was even the director, teaching mathematics. but on march 22, 1943, 
i was fifteen, and i was drafted to the luftwaffenhelfer, which means the anti-
aircraft artillery helpers. And we were in a fire position of the local anti-aircraft 
and aircraft guns, of course. the teachers came to us [there], and we had german 
and history and mathematics and physics and latin. We all joked that the enemy 
languages, english and French, were cut out. the whole school had one room 
for itself with beds, and there we did military training in the morning and school 
instruction in the afternoon…. sometimes [there were] alarms in the night, but not 
many dangerous things happened, except once a [small bomb hit our] fire position, 
and i went to the hospital, but my friends had only had slight injuries….

Finally we were released of this service in the late fall of ‘43. We then waited for 
the drafting order to the Arbeitsdienst as it is called, ‘working service,’ digging 
trenches, doing all kinds of things; but in fact it was a pre-military education, and 
my drafting order was expected. then, on December 5, the great, great attack on 
Hamm, my city, happened and the city was very much destroyed, including our 
house. my family was [already safe] in their refuge in a small town in the sauerland 
called the montagne area, and i was there too. [However, the day after the strike] 
my younger brother was still running around the destroyed house, and the 
mailman came and brought [my] draft order and my brother said, ‘Well this family 
went away, they are completely bombed out, and i don’t know their address.’ so the 
mailman took the draft order away with him and wrote that he could not deliver it. 
Ja, this was the genius of my brother, i think, fourteen years old or so.”

CheN-NiNg YANg oN The 
ChiNese ANd AmeriCAN 
eduCATioN sYsTems:

FriedriCh hirZebruCh  
(1927–2012) oN liViNg iN germANY iN 
world wAr ii:
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sFARi gene 2.0

“ This distillation of all candidate genes to  
 30 ‘top suspects’ should facilitate cross-fertilization  
 between autism genetics and other approaches to  
 understanding the disorder.”

The above ideogram illustrates the region of 
chromosome 7q11.23 that when duplicated has 
been shown to confer increased risk for autism. 
This region is also commonly deleted in williams 
syndrome, a rare genetic disorder typically 
characterized by a hypersocial personality. image 
courtesy of Julie korenberg, Ph.d., m.d., and li dai, 
Ph.d., of the university of utah.

As high-throughput genetic scans 
identify hundreds, or even thousands, 
of possible autism genes, an ambitious 
effort spearheaded by the simons 
Foundation is helping researchers 
bring some order to this flood of data. 

in partnership with mindspec, 
inc., a nonprofit autism research 
organization, the simons Foundation 
has developed sFARi gene, a website 
and freely available database that 
provides detailed information on more 
than 300 autism candidate genes.  

launched in 2008 and aggressively 
expanded in 2011, sFARi gene offers 
researchers annotated information 
on autism-relevant mouse models, 
protein interactions, and copy number 

variations (regions of DnA that are 
duplicated or deleted). 

And, most recently, this resource now 
offers a ‘score’ for each candidate gene, 
indicating the strength of the evidence 
of its role in autism. this module was 
developed in collaboration with six 
independent geneticists from institutions 
across the country. importantly,  
these researchers also created scoring 
rules to ensure consistent application in 
every case. 

“As the number of genes and 
publications has increased, we realized 
that it would not be enough just to curate 
the data,” says sharmila banerjee-basu, 
director of mindspec. “so we developed 
a collaborative initiative to help offer a 
perspective on which genes have the 
strongest evidence.”

“i think the scoring process was pretty 
successful at identifying maybe 30 genes 
that have good evidence,” says Dan 
Campbell of the university of southern 
California, one of the six panelists.

“this distillation of all candidate genes to 
30 ‘top suspects’ should facilitate cross-
fertilization between autism genetics and 
other approaches to understanding the 
disorder,” Campbell says.

“if you want to generate a hypothesis 
about, say, the role of gene-environment 
interactions in autism, you have 
to identify a particular gene and a 
particular environmental factor to  

study,” he says. “if you don’t know which 
genes are worth looking at, it’s hard to 
state a hypothesis.”

At a recent meeting on gene-
environment interactions, environmental 
autism researchers who were not 
experts in genetics told Campbell how 
delighted they were finally to have a 
short list of genes to focus on.

Another happy by-product of the scoring 
process is that the six researchers, all at 
the early stages of their careers, formed 
valuable connections with one another as 
they discussed scoring criteria over the 
phone and at workshops.

“the project was a great springboard for 
getting together junior investigators with 
similar goals but different backgrounds,” 
Campbell says. “several of them i 
had not met before, but now if i have a 
question, i’ll shoot them an email. it has 
been very productive and will bring about 
more collaborations.”

one of the project’s main goals for 
the coming year is to figure out ways 
to integrate feedback from users 
themselves into the scoring process.

“We want to expand the collaboration to 
as broad a range of people working in 
autism as possible,” says Alan packer, 
associate director of research at the 
simons Foundation.
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sFARi.oRg

SFARI.org’s redesign includes expanded expert 
commentary on a range of topics, as well as an interactive 
forum and wiki.

sFARi.org, the central resource of the 
simons Foundation’s autism research 
initiative, relaunched in september 2011 
with a sleek new design and features 
to boost sFARi’s mission of advancing 
autism research. the goal of the upgrade 
was to increase collaboration within the 
sFARi research community, a diverse 
group of geneticists, neurobiologists, 
molecular biologists and other 
researchers whose work is relevant  
to autism.

in addition to providing a cleaner look 
and a brisk functionality, the redesign 
includes an expanded news & opinion 
section that provides expert commentary 
on a range of topics, including molecular 
research, clinical studies, genetics 

and cognition. the new design also 
features sFARi Wiki, an encyclopedia 
of autism terms and topics, written and 
edited by scientists. the site remains 
a portal to important resources for 
researchers, such as sFARi gene (sfari.
org/resources/sfari-gene), which itself 
recently relaunched, and sFARi base 
(sfari.org/resources/sfari-base).

A central component of the relaunch 
was the creation of sFARi Forum, a 
password-protected discussion space 
where researchers can exchange ideas 
and engage in dialog directly with one 
another, debating current theories and 
seeding new ones along the way. the 
foundation hopes that sFARi Forum will 
allow researchers to readily and quickly 

communicate across institutions and 
disciplines, advancing autism research 
in the process. And dialogue has 
already begun.

“sFARi.org is helping to foster a more 
collaborative environment by allowing 
immediate feedback on emerging 
autism research,” says Helen tager-
Flusberg, president of the international 
society for Autism Research.

“the feedback on the new website 
has been uniformly positive,” says 
gerald Fischbach, scientific director 
at the simons Foundation. “of most 
significance, the new site allows for 
more immediate dialog and feedback  
with informed opinions about how this 
work fits into the spectrum of autism 
research. this facilitates discussion 
among scientists and ultimately new 
collaborative efforts.”

the relaunch of sFARi.org was more 
than a year in the making, as its 
designers sought ways to give the 
autism research community more of a 
voice on the site while maintaining the 
accuracy and quality of the information 
available there. the future will include 
development of sFARi Forum into an 
active discussion space for autism 
researchers, a place for high-level 
conversations on diagnostic tools, 
neurological research and other topics.

sFAri.org team clockwise from left: emily singer, Peggy kaplin, Jessica wright, Apoorva mandavilli (executive 
editor and director) and lydia Jung.
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Cd95 receptors fused to fluorescent 
proteins are typically homogeneously 
distributed over the plasma membrane. 
here, hela cells expressing such 
receptors are imaged through 
fluorescence microscopy by focusing on 
the substrate on which the cells adhere. 
The heterogeneities that can be seen 
may correspond to the complex topology 
of the membrane, but they may also 
be attributed to local accumulations 
of receptors in domains such as focal 
adhesion sites.

Heterogeneous distribution of 
death receptors 
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mAtHemAtiCAl sCienCes 
ReseARCH institute

“ MSRI creates a very, very fertile environment, with  
 high-level research and discussions happening all  
 the time,” Naor says. “This amazing interaction just  
 speeds up the research of everybody.”

the simons Foundation was pleased to 
continue its long-term relationship with 
the mathematical sciences Research 
institute (msRi) in 2011, supporting not 
only the eisenbud professorship and 
simons Visiting professorships there, 
but a centennial celebration in honor of 
msRi’s founding director, shiing-shen 
Chern, held in october and november. 

perched high atop the berkeley Hills 
on the far eastern edge of the uC 
berkeley campus, the mathematical 
sciences Research institute enjoys a 
majestic view of san Francisco bay. 
stanford professor persi Diaconis once 
described it as “the absolute crown 
jewel” of mathematics institutes. the 
institute serves many communities of 
mathematics enthusiasts, from top-flight 
research mathematicians, to post-docs 
and graduate students, to high school 
students and their teachers. 

Central to the institute’s activities are 
semester-length programs that gather 
mathematicians from all over the world 
to focus on cutting-edge fields of study. 
2011 saw three such gatherings, with 
spring programs in arithmetic statistics 
and in free boundary problems, and a fall 
program devoted to a “jumbo semester” in 
quantitative geometry. 

“it’s not really a field, quantitative 
geometry,” says Assaf naor of the Courant 
institute, architect of the program on the 
topic. “it’s a way of thinking.” geometry 
was classically a qualitative pursuit. 
“but modern questions are inherently 
quantitative,” naor maintains. “everything 
is geometry: social structures, the 
stars in the sky, the internet, proteins.” 
important new insights can be gained 
from depicting giant data sets or the 
internet as geometric structures, but the 
geometry required is more concerned 
with reasonable approximations than 
with idealized relationships. Discussions 
and workshops brought in a wealth of 
different perspectives: harmonic analysis, 
dynamical systems and ergodic theory, 
probability, group theory, and connections  
to computer science. 

“msRi creates a very, very fertile 
environment, with high-level research and 
discussions happening all the time,” naor 
says. “this amazing interaction just speeds 
up the research of everybody.” some of 
the semester’s main results will appear 
in a special issue of the proceedings of 
the national Academy of sciences. “the 
field of quantitative geometry has that 

feel of something that has reached a kind 
of critical momentum,” says msRi director 
Robert bryant. “it will now, with any luck, 
develop very rapidly.” that forward movement, 
bryant believes, will draw from both present 
and future research talent. “the participation 
of leading researchers in the field is critical 
for the success of these programs, and the 
simons and eisenbud professorships make it 
possible for us to bring in those senior people,” 
he says. “Also, the foundation’s challenge 
grant to msRi has made available money to 
support a growing number of post-docs.” 

the simons Foundation also helped mark 
an important historical milestone for msRi. 
“Fall 2011 was the 100th anniversary of the 
birth of our founding director, shiing-shen 
Chern, who was a seminal figure in modern 
differential geometry,” says bryant. “the 
simons Foundation supported this centennial 
celebration, which enabled us to bring in 
world experts in differential geometry, as 
well as bright young people from around the 
world, to come and give talks. the talks were 
all recorded, they’re up on the website, and 
they’ve been very popular. 

“in addition, the simons Foundation also 
funded a film about Chern’s work and  
legacy, taking the long View: the life of 
shiing-shen Chern,” bryant continues. 
“Chern had an enormous effect, and the 
film captures what one person can do who 
has wisdom and experience and drive. the 
foundation also commissioned a wonderful 
new statue of Chern for the entrance to  
Chern Hall here, which we unveiled during  
the centennial conference.”

msri unveiled this statue of s.s. Chern at a centennial 
celebration of Chern’s life.
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simons sCienCe seRies

Audience members ask a lot of questions, sometimes  
bringing in the perspectives of their own fields.

in 2010, the simons Foundation began 
inviting about a hundred scientists 
from the new york area to a monthly 
interdisciplinary colloquium. “the 
idea was to bring scientific interaction 
to the foundation itself, and to enable 
interaction in a different sphere than was 
going on already,” says David eisenbud, 
the foundation’s director for mathematics 
and the physical sciences. “We hit on the 
idea of gathering a special, small group 
to come to our offices eight times during 
the academic year for talks that mostly 
would not be in their own field.” 

this project, called the simons science 
series, brings together top researchers 
in various areas to create new 
connections that will advance thinking  
on cutting-edge problems in 
mathematics, computer science  
and basic science. 

the 2010–2011 science series featured 
talks on theoretical computer science and 
neuroscience. speakers like Jon Kleinberg 
of Cornell, whose work on networks 
and search algorithms earned him a 
macArthur “genius grant,” spoke about the 
computational approaches to analyzing the 
vast data sets now available, which offer 
new perspectives on everything from the 
interrelationships of large populations to 
the behavior of a single individual.  
Avi Wigderson of the institute for  
Advanced study (iAs), michael Kearns of 
the university of pennsylvania, and  
sanjeev Arora of princeton also delivered 
talks on varied topics in computer science. 

neuroscience colloquiums included 
talks like John Donoghue’s presentation 
on neurorestoration, a frontier field 
that requires the combined efforts of 
neuroscientists, computer scientists, 
mathematicians, clinicians and engineers. 
Donoghue, director of the institute 
for brain science and a professor of 
neuroscience and engineering at brown, 
discussed recent progress in brain-
computer interface, which allows severely 
paralyzed patients to control a range of 
devices through tiny sensors implanted in 
their brain circuitry. previous neuroscience 
talks were given by David Heeger of  
new york university, stanislas leibler  
of Rockefeller university, Aviv Regev of the 
broad institute, and partha mitra  
from Harvard university and Cold spring 
Harbor laboratory. 

the 2011–2012 science series focuses 
on theoretical physics and the biological 

sciences. Arnie levine of the institute 
for Advanced study led off the series 
with a discussion on the tension between 
fidelity in genetic transmission and an 
error frequency that generates enough 
diversity to permit selection and changes 
in the species. levine presented evidence 
linking mutations and polymorphisms in 
three human genes: p53, the discovery 
for which levine is best known, along with 
p63 and p73; all are part of a mechanism 
that kills cells where stress can cause 
too high an error frequency in DnA 
replication, which leads to autism, some 
early onset cancers, and developmental 
abnormalities. levine was followed by 
larry Abbott of Columbia university, who 
spoke on mathematical and computational 
studies of neural network models. 

theoretical physicist Charles marcus  
of Harvard university ended the year’s 
series with a talk about experimental 
progress toward controlling quantum 
mechanical coherence and entanglement, 
and their possible future use for 
information processing. 

Audience members ask a lot of questions, 
sometimes bringing in the perspectives of 
their own fields. “lecturers are often quite 
surprised,” eisenbud reports, “because in 
the usual scientific colloquium, audiences 
are often pretty quiet. A number of 
speakers have told me what a pleasure it 
was to speak to an audience with that kind 
of interest and breadth. And there’s a lot of 
talk at the reception afterwards. it seems 
to be a very successful format.” 

in February 2011 sanjeev Arora delivered his talk, “when 
and how Can we Compute Approximately optimal 
solutions to intractable Computational Problems?”
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simons summeR ReseARCH 
pRogRAm 

“ I treat them like graduate students instead of high  
 school students, and they surprise me all the time,”  
 Berhane Ghebrehiwet says.

When michigan high school student 
nithin tumma applied last year to  
the simons summer Research  
program, which pairs students with 
stony brook university scientists for 
eight weeks of research, he doubted 
his chances of getting a spot in the 
competitive program.

but tumma did get in, and a year  
later the research he performed as a 
simons Fellow propelled him to a first-
place finish at the 2012 intel science 
talent search, considered by many  
to be the premier national high school 
science competition.

the simons summer Research 
program, supported by the simons 
Foundation and individual faculty grants, 
is nearing its third decade on the stony 
brook campus.

“over the years, the program has 
influenced so many young talents,” 
says berhane ghebrehiwet, a 
professor of medicine at stony brook 
who has mentored program students, 
including tumma, for 20 years.

originally designed to support 10 local 
high school students per year, the 
program has grown to 35 students each 
year, many from out of state. this year, 
the program received 257 applications.

some of the students in the program 
have done scientific research before 
and have a clear idea of the directions 
they want to pursue. tumma, for 
example, already knew that he wanted 
to do research in computational biology. 

“i asked Dr. ghebrehiwet if it would be 
okay to ask some of my own questions, 
and he said that would be great,” 
tumma recalls. “He supported me in 
coming up with the right questions and 
designing my experiments.” 

tumma used computational analysis to 
study the crystal structure of a protein 
called gC1QR. He identified the site 
at which an HiV protein called gp41 
binds to gC1QR in certain immune 
cells, prompting the cells to produce a 
chemical ‘death signal’ that makes the 
immune system attack itself. Knowing 
this binding site could ultimately lead 
to new HiV therapies, ghebrehiwet 
says. tumma also studied gC1QR 
in connection with cancer, showing 
that cancer cells in vitro that are 

treated with antibodies to gC1QR stop 
proliferating.

other students in the program are new 
to research. “some of the students feel 
lost at first,” ghebrehiwet says. “but 
that’s what we’re here for, to guide them 
in the right path.” mentoring the students 
requires significant time and energy, 
observes Karen Kernan, the program’s 
director. “it is this effort by the research 
scientists,” she says, “that keeps the 
program so vibrant.”

in addition to tumma, 4 other 2011 
simons Fellows were also among the 40 
finalists in the 2012 intel science talent 
search. this strong showing was not 
atypical: the program routinely produces 
semi-finalists and finalists at the intel 
competition, as well as at the prestigious 
siemens Competition in math, science  
& technology.

ghebrehiwet says the secret to 
mentoring these talented students is to 
have high expectations. “the more you 
raise the bar, the more they can surprise 
you,” he says. “i treat them like graduate 
students instead of high school students, 
and they surprise me all the time.” 

Nithin Tumma, 17, accepts the intel science Talent 
search top award of $100,000 from intel president and 
Ceo Paul otellini. Photo courtesy of intel.
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mAtH FoR AmeRiCA 

“ The U.S. urgently needs to foster outstanding  
 mathematics instruction in every school throughout  
 the country,” says John Ewing, president of MfA.

For many decades, the united states 
has led the world in mathematics and 
science. American mathematicians and 
scientists solved longstanding problems, 
made breakthroughs in pure and applied 
areas, and established leading academic 
centers of excellence across the nation. 
 
maintaining that excellence requires 
having an excellent K–12 education 
system in order to train the next 
generation of researchers, and that 
requires having high-quality K–12 math 
and science teachers — teachers who 
know and love the subjects they teach. 
 
math for America (mfA) was founded to 
ensure this excellence. now in its eighth 
year, mfA’s mission is to build a corps of 
outstanding beginning and experienced 
mathematics and science teachers at 
the secondary level — teachers who 
can communicate their subject to all 
students, who can be creative in the 

classroom, and who can inspire the 
next generation of researchers. 
 
through selective recruitment of 
prospective mathematics teachers, 
called mfA new teacher Fellows, and 
through strategic support of excellent 
‘master teachers’ already in u.s. 
school systems, mfA brings talented 
new teachers into the profession 
and connects them to the master 
craftsmen of teaching, establishing 
a supportive community of math and 
science educators.
 
“the u.s. urgently needs to foster 
outstanding mathematics instruction 
in every school throughout the 
country,” says John ewing, president 
of mfA. “math for America believes 
that the best way to build excellence 
is to start with excellence — and the 
first step is to recognize and support 
the great teachers we already have 
in the classroom. that strong base of 
teachers exists, and their excellence 
is contagious.”
 
by offering these groups of talented 
educators generous stipends 
and membership in a dynamic 
professional community, mfA creates 
a lively community of professionals. 
mfA sponsors a broad array of 
colloquia for its members, many 
facilitated by the master teachers 
themselves. Regional meetings 
conducted on a regular basis offer 
mini-courses in which educators at 
various stages of their careers talk 

mathematics, discuss pedagogy and 
generally exchange ideas.

the program also encourages 
its teachers to pursue further 
accreditation in the form of national 
board Certification and to attend 
other seminars in their field. 
 
to date, mfA has admitted nearly 
600 teachers across the country 
and plans to expand its flagship 
new york program to a cadre of 
1,000 outstanding teachers, which 
in 2013 will include science as well 
as mathematics. in building this 
program, mfA not only serves as a 
model for a future national program, 
possibly bringing tens of thousands 
of outstanding mathematics and 
science teachers together, but also 
conveys prestige on the teaching 
profession, making it more attractive 
to talented young people.

mfA master Teacher Tim evans with students.
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mAtH enCounteRs

“ We wanted to create a program that would expose  
 people to these ‘aha’ moments about math, even if  
 they aren’t mathematicians.”

When internationally renowned 
mathematician erik Demaine 
introduced the concept of a hyperbolic 
paraboloid to a packed house in the 
baruch College Conference Center last 
march, it’s hard to say how many in the 
audience had ever heard of such a thing. 
but after helping Demaine recreate one 
of these saddle-shaped mathematical 
objects in the form of a beautiful 
origami sculpture, it’s safe to assume 
that few in attendance ever forgot it. 

Demaine’s talk was the first offering 
in the monthly math encounters series 
at the new york City-based museum 
of mathematics (momath), described 
by momath’s executive director glen 
Whitney as “a free public presentation 
series designed to highlight the 
richness of mathematics and the 
unexpected ways in which it touches our 
lives.” the series, which was created 
in collaboration with the simons 

Foundation and is now entering its second 
year, has already created layman-friendly 
‘encounters’ between geometry and 
islamic art, minimal surfaces and soap 
bubbles, and — in a particularly
pop-culture-focused session — four-
dimensional manifolds and the simpsons.

speakers are selected who can articulate 
mathematical ideas in an engaging yet 
challenging way — as the sessions are 
usually attended by a mix of technically 
proficient math enthusiasts and curious 
laypeople — and momath staff works 
with them to prepare creative ways 
to demonstrate their ideas in action, 
with hands-on activities. in one such 
workshop, audience members learned 
that the number of spirals in a pinecone 
always corresponds to a mathematical 
pattern called Fibonacci numbers. And 
even the abstruse-sounding hyperbolic 
paraboloid from erik Demaine’s talk has 
a connection to practical reality: it can be 
used as a model for constructing curved 
roofs out of straight beams.

“We wanted to create a program that 
would expose people to these ‘aha’ 
moments about math, even if they aren’t 
mathematicians,” Whitney explains. “if 
we can get people to see math where 
they didn’t see it before in their everyday 
lives, that’s a big win for us.” it’s an 
approach that Keith Devlin, an acclaimed 
stanford university mathematician — 
who gave the presentation on pinecones 
and Fibonacci numbers — wishes were 
more widespread in math education. “the 
almost total focus in math classes on 

skills and procedures is misplaced,” he 
says. “We do not devote music classes to 
a detailed study of musical notation and 
practicing scales. so why do we continue 
to reduce mathematics, one of humanity’s 
greatest intellectual achievements, to dull, 
repetitive practice of skills?”

As math encounters enters its second 
year, Whitney hopes to attract more 
middle school and high school students 
to the series. He also expects to move the 
series from its current home at baruch 
College into a larger space in the museum 
of mathematics itself, which will open in 
late 2012. “the people who come in are 
very engaged with the topics, and we 
always end up having to break up lots of 
little conversations when it’s time to go,” 
Whitney says. “i wish we could let people 
hang out until midnight if they wanted to, 
just talking about math. in our new space, 
we may be able to do just that.” 

math encounters speaker erik demaine.
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WoRlD sCienCe FestiVAl

While events have included luminaries like Nobel Laureates 
Steven Weinberg, Gerard ’t Hooft and Frank Wilczek,  
such eminent participants are often engaged in unexpected  
ways, like an evening of storytelling.

in an era when humanity derives 
unprecedented benefits from science, 
science itself is more estranged from 
culture at large than ever before. the World 
science Festival (WsF) in new york City was 
conceived to close that gap and to nurture 
popular interest in a subject that is often 
regarded as too difficult, or even forbidding. 

the brainchild of tracy Day and brian 
greene, a journalist and a physicist 
respectively, the WsF is a yearly celebration 
of scientific culture featuring programs that 
endeavor to convey the beauty and spirit 
of the scientific enterprise to laypeople — 
without compromising its essence. 

launched in 2008, the festival features five 
days of live, multimedia productions in new 
york City, parts of the united states, and 
even abroad. All of science is fair game: from 

the abstractions of godel’s metamathematics  
to einstein’s personal correspondence,  
and from the role of women in science to  
the biological mechanisms responsible for  
our sense of smell. 

While events have included luminaries like 
nobel laureates steven Weinberg, 
gerard ’t Hooft and Frank Wilczek, such 
eminent participants are often engaged 
in unexpected ways, like an evening of 
storytelling. “the programs are quite varied,” 
says greene. “some are vibrant discussions 
among leaders in a given field. others  
involve performance where science is  
brought together with the arts in a manner 
that amplifies each.” 

2011 was a characteristic year for the festival. 
the WsF sponsored the play “Radiance,” by 
esteemed actor Alan Alda, which dramatizes 

the life of marie Curie; an exhibition entitled 
bioRHytHm, which inquires into how 
music and sounds evoke specific reactions 
and emotions; an informal gathering of 
professional and amateur astronomers  
for an evening of stargazing at brooklyn 
bridge park; and the production of  
“beautiful minds: the enigma of genius,” 
which explores the workings of creativity 
across a range of disciplines. the goal is to 
anchor scientists, and science, in a place  
that is human and accessible. 

establishing connection with young people  
is also a central objective of the WsF.  
many scientists participating in the festival 
visit new york City public schools to  
spark enthusiasm among pupils in their 
formative years. 

over the years, the festival’s popularity has 
grown, and its future is bright. nearly eighty 
percent of students attending WsF events 
have reported being inspired to enroll in more 
courses in science. other less conventional 
measures attest to the festival’s efficacy: a 
video of musician bobby mcFerrin exploring 
the link between neuroscience and music has 
logged more than two million viewers to date. 
plans for the festival include an expanded 
website that will serve as a trusted source 
for information about science. the hope is 
that coupled with a powerful new internet 
presence, the WsF’s weeklong aggregation of 
live events will ripple farther than ever before. 

“science is interwoven with every aspect of 
life,” says Day, “and our belief is that when the 
general public sees that, they will understand 
the scientific process of rational inquiry as the 
human struggle to understand ourselves and 
our place in the universe.” 

roboticist heather knight demonstrates dATA, her comedian-robot in the world science Festival’s 
Cool Jobs presentation.
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Cd95 receptor activation by its Cd95 
ligand induces a reorganization of 
the receptor, including clustering and 
internalization. Those processes are 
involved in the transduction of the 
apoptotic signal. here, a hela cell 
expressing Cd95 fused to a fluorescent 
protein and induced by an extracellular 
soluble Cd95 ligand has been imaged. 
The receptor is mostly present on the 
plasma membrane of the cell but can 
also be seen internalized inside the cell. 

Reorganization of death receptors 
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Balance 
Sheet

Income 
Statement

FinAnCiAls (unAuDiteD)

Assets 12/31/2011 12/31/2010

CAsh ANd CAsh eQuiVAleNTs  50,484,501  33,126,300 

iNVesTmeNT PorTFolio   1,911,592,457    1,828,290,093  

ProPerTY ANd eQuiPmeNT, NeT   12,722,157   13,368,353  

PrePAid eXCise TAXes   176,947   44,200  

oTher   3,024,425   1,639,805  

ToTAl   1,978,000,487   1,876,468,751  

LiAbiLities

ACCouNTs PAYAble   3,680,853   3,249,854 

deFerred reNT liAbiliTY   3,817,819   3,817,819 

grANTs PAYAble   390,158,217   257,627,654  

deFerred eXCise TAX liAbiliTY    9,725,215     8,214,743 

oTher TAXes PAYAble   8,500,000   -   

ToTAl  415,882,104   272,910,070 

Net aSSetS

UnRestRicted net Assets    1,562,118,382   1,603,558,681 

RevenUe

For 12 moNThs eNded
12/31/2011

For 12 moNThs eNded
12/31/2010

CoNTribuTioNs  79,402,229  270,395,621 

iNVesTmeNT iNCome   172,384,483    214,790,243 

ToTAl   251,786,712    485,185,864 

expenses

grANTs PAid  123,802,345  132,374,789 

ChANge iN grANTs PAYAble  132,530,564  13,715,874 

ProgrAm   22,359,211    18,271,050  

geNerAl ANd AdmiNisTrATiVe   2,965,898   5,497,736  

dePreCiATioN ANd AmorTiZATioN   854,301    593,386  

TAXes   10,586,098    2,382,710 

oTher (iNCome) eXPeNses   128,595    5,828,993 

ToTAl   293,227,012    178,664,538  

net income (Loss)    (41,440,300)   306,521,326 
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marilyn hawrys simons is the president of the simons Foundation. under her leadership, the foundation 
has grown rapidly since its inception in 1994 to become one of the country’s leading private funders of basic 
scientific research. 
 
ms. simons also has more than 25 years of experience actively supporting non-profit organizations in New 
York City and on long island. in addition to her work to advance basic science research, ms. simons has been 
involved in k–12 education for underserved communities. ms. simons is vice president of the board of Cold 
spring harbor laboratory, an outstanding u.s. research facility specializing in molecular biology and genetics. 
she is president of the board of the learningspring school, a New York City school for children ages 5–14 
diagnosed on the autism spectrum. she is also a member of board of trustees at the east harlem Tutorial 
Program, an after school program in New York City. 

Marilyn hawrys Simons, Ph.D.  |   PresideNT

mark silber is executive vice president and CFo of renaissance Technologies llC, a New York–based private 
investment adviser. mr. silber joined the company in 1983 and is responsible for the overall operations of its 
finance, administration and compliance departments. he was formerly a certified public accountant with the firm 
of seidman & seidman, now bdo usA. he holds a bachelor’s degree from brooklyn College, a J.d. and l.l.m. 
in tax law from New York university school of law, and an m.b.A. in finance from New York university graduate 
school of business Administration.

Mark Silber, J.D., M.B.A.  |   ViCe PresideNT

James h. simons, Ph.d., is chairman of the simons Foundation. dr. simons is also board chair and founder of 
renaissance Technologies. Prior to his financial career, dr. simons served as chairman of the mathematics department 
at the state university of New York at stony brook, taught mathematics at the massachusetts institute of Technology and 
harvard university, and was a cryptanalyst at the institute for defense Analyses in Princeton, New Jersey. dr. simons’ 
scientific work was in geometry and topology; his most influential work involved the discovery and application of certain 
measurements, now called Chern-simons invariants, which have had wide use, particularly in theoretical physics. 
dr. simons holds a b.s. from the massachusetts institute of Technology and a Ph.d. from the university of California, 
berkeley, and won the American mathematical society’s Veblen Prize for his work in geometry in 1976. he is a trustee 
of the stony brook Foundation, rockefeller university, massachusetts institute of Technology, brookhaven National 
laboratory, the mathematical sciences research institute and the institute for Advanced study, and a member of the 
American Academy of Arts and sciences and the American Philosophical society.

James h. Simons, Ph.D.  |  ChAirmAN

dr. Fischbach joined the simons Foundation in 2006 to oversee the simons Foundation Autism research initiative 
and is now the foundation’s director of life sciences. he formerly served as dean of the Faculties of health 
sciences at Columbia university, and was director of the National institute of Neurological disorders and stroke 
at the Nih from 1998–2001. dr. Fischbach began his research career at the Nih, serving there from 1966–1973. he 
subsequently served on the faculty of harvard medical school from 1973–1981. From 1981–1990, dr. Fischbach was 
the head of the department of Anatomy and Neurobiology at washington university school of medicine. in 1990, 
he returned to harvard medical school where he was the chairman of the Neurobiology departments of harvard 
medical school and massachusetts general hospital until 1998. dr. Fischbach was a non-resident fellow of the salk 
institutes for over 20 years, and today serves on the board of the spinal muscular Atrophy Foundation. Throughout 
his career, he has investigated trophic interactions between nerve cells and the targets they innervate.

Gerald D. Fischbach, M.D. direCTor, liFe sCieNCes ANd direCTor, simoNs FouNdATioN 
AuTism reseArCh iNiTiATiVe
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American mathematical society

American university

Arizona state university

baruch College/Cuny

baylor university

boston university

brandeis university

brigham young university

brown university

bucknell university

California institute of technology

Carnegie mellon university

City College of new york/Cuny

Claremont mcKenna College

Cleveland state university

Colgate university

College of staten island/Cuny

Colorado state university

Columbia university

Cornell university

Davidson College

Drexel university

Duke university

euclid lab

Florida Atlantic university

Florida state university

Furman university

george Washington university

georgia institute of technology

Harvard university

illinois state university

independent university of moscow

indiana university

instituto nacional de matemática  
pura e Aplicada

Johnson C. smith university

Kennesaw state university

lafayette College

lehman College/Cuny

louisiana state university

massachusetts institute of technology

mathematical sciences Research institute

missouri university of science and 
technology

monmouth university

museum of mathematics

new york university

north Carolina state university

northwestern university

oklahoma state university

old Dominion university

peking university

pennsylvania state university

princeton university

purdue university

Queens College/Cuny

Rider university

Rochester institute of technology

Rutgers, the state university  
of new Jersey

stanford university

stony brook Foundation, inc.

stony brook university

syracuse university

texas A&m Research Foundation

texas Christian university

union College

university of Alaska Fairbanks

university of California, berkeley

university of California, irvine

university of California, los Angeles

university of California, san Diego

university of California,  
santa barbara

university of Cambridge

university of Chicago

university of Cincinnati

university of Colorado  
Colorado springs

university of Colorado Denver

university of Connecticut

university of Delaware

university of Denver

university of Florida

university of Hawaii

university of Houston

university of illinois at Chicago

university of illinois at  
urbana-Champaign

university of iowa

university of Kansas

university of Kentucky

university of massachusetts 
Amherst

university of miami

Mathematics & Physical Sciences 



Cold spring Harbor laboratory

global and Regional Asperger syndrome partnership

institute for Advanced study

memorial sloan-Kettering Cancer Center

marine biological laboratory 

new york university school of medicine

Rockefeller university

Research Foundation of suny stony brook

smithsonian tropical Research institute

stony brook Foundation

American Academy of Arts and sciences
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