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As we formally celebrated the Institute for Sys-
tems Biology’s (ISB’s) 10th Anniversary, we had 
a wonderful year with outstanding science. As 
we refl ect on our fi rst decade at ISB – building a 
remarkable track record of achievement and cre-
ativity – and this year’s accomplishments, we want 
to also provide you with a snapshot of our vision 
for the future.

Pushing Boundaries 
Complexity is the grand challenge for all scientifi c and engineering disci-
plines in the 21st century. Systems approaches allow us to decipher this 
complexity. ISB is at the forefront of using this strategy to attack big and 
small problems in biology and medicine. 

We are pioneering a systems-driven, big science approach, which is 
holistic rather than atomistic. We are working across disciplines and 
research specialties to confront societal problems in human health and 
environmental sustainability – in ways that will improve people’s health 
around the world and improve the health of the planet. 

As a small, non-profi t research institute with 300 employees and col-
laborators, ISB remains agile and responsive to new opportunities. We 
have created a unique, cross-disciplinary environment at the Institute. 
Biologists, chemists, computer scientists, engineers, mathematicians 
and physicists are doing science in a new and different way that is fos-
tering creativity and “out of the box” thinking. Working side-by-side and 
learning to speak the languages of other disciplines, they are collaborat-
ing in teams to solve big, fundamental problems in biology as well as 
more detailed small problems.

We are deploying integrated, systems-level strategies, which require 
the development of new technologies that allow new dimensions of 
data space to be explored both for biology and medicine. We are creat-
ing new analytical tools for acquiring, storing, validating, mining, inte-
grating and modeling the exponentially increasing amounts of genomic, 
proteomic, cellular and phenotypic data. We are committed to an open 
source policy, making our data and software immediately available to 
all scientists.

Poised between academia and industry, we are passionate about trans-
ferring knowledge to society—pioneering a systems approach to K-12 
science education, bringing P4 Medicine to patients and educating so-
ciety and our colleagues about 21st century science. We have also fo-
cused on launching new companies through Accelerator and ISB spin-
outs, and have raised more than $375 million in venture funding since 
2003, for companies that employ more than 300 people.  

ISB’s Mission and Areas of Focus:
• Systems Biology – pioneering the strategies, tools and analytical 

algorithms of systems science for application to the life and environ-
mental sciences

• Human Health 
– P4 Medicine (Predictive, Preventive, Personalized and Participa-

tory) – catalyzing a revolution in healthcare focused around an 
informational view of medicine, which will utilize an individual’s 
genomic, proteomic, and molecular diagnostic information to 
quantify wellness and demystify disease

– Global Health – employing the systems approach to address the 
challenges related to infectious diseases and vaccine development, 
the emergence of chronic diseases, and maternal, newborn and 
child health

• Environmental Sustainability – using systems science to harness 
the power of microbes to attack real-world environmental problems 
such as climate change

With this summary of what ISB has become in just a decade and our vision 
for the future, let us consider what happened over the course of 2010.  

Pioneering Discoveries
In 2010, the Institute launched a number of new biological and techno-
logical initiatives to address a series of big problems arising from earlier 
groundbreaking discoveries from ISB.

• First, we pioneered complete genome sequencing of the members 
of human families to attack a variety of simple and complex genetic 
diseases. Family genome sequencing integrates genetics and genom-
ics and is a driver in a new discipline called systems genetics. This has 
allowed us to readily identify disease genes for simple diseases.

• Second, ISB, in collaboration with ISB co-founder Ruedi Aebersold, 
now at the ETH-Zurich, we pioneered four proteomics techniques 
that have allowed us to create highly sensitive targeted mass spec-
trometry measurements for each of the more than 20,000 human 
proteins. As a result, ISB is leading a global movement to undertake 
the “next big thing” in human biology since the completion of the 
Human Genome Project (a $3.8 billion dollar investment that drove 
almost $800 billion in economic impact, created more than 300,000 
jobs and launched the genomic revolution). The Human Proteome 
Project will be made possible by these pioneering efforts at ISB.
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Co-founder and President
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• Third, ISB is pioneering the development of a host of clinical assays 
employing genomic, proteomic, single-cell, and phenotypic measure-
ments. These quantitative measurements will allow new dimensions of 
patient data space to be explored in the context of P4 Medicine, which 
will provide insights into deciphering the complexities of disease.   

• Finally, ISB is exploring new techniques and strategies that will make 
blood a window for health and disease, which is a critical platform for 
P4 Medicine and in new advances in determining effective drugs for 
disease. These approaches focus on using organ-specifi c blood pro-
teins and blood miRNAs (using mouse models of neurodegenerative 
and liver toxicity) to demonstrate that these blood biomarkers can 
achieve pre-symptomatic diagnosis, the stratifi cation or specifi cation 
of the different subtypes of a single disease (e.g. breast cancer) and 
the ability to follow the progression of disease.  

Forging Partnerships
 At ISB, we recognized early on that the key to attacking the big prob-
lems in biology and medicine is the creation of strategic partnerships. 
We understood that partnering with a broad cross-section of the 
world’s best talent and expertise would foster innovation and achieve-
ment; accelerate discovery; and create new and unique funding oppor-
tunities for the Institute. 

We have reached out to some of the world’s best scientists and en-
gineers to tap into expertise not available at ISB. Through the estab-
lishment of a wide range of relationships from academia, industry and 
government, we are developing and deploying the exciting new tech-
nologies and analytical tools required to address these big problems. 
Some of these partnerships include the Grand Duchy of Luxembourg, 
Ohio State University’s Medical Center, Gladstone Institute, Caltech 
and Proctor & Gamble. 

Transferring Knowledge to Society
One of the signifi cant features of ISB is that it has created three unique 
institutions dedicated to transferring knowledge to society in a variety 
of different ways: 

• First, the Center for Inquiry Science, embedded in ISB, has six full-
time employees that are committed to a systems approach to K-12 
science education to train the workforce of tomorrow; produce citi-
zens that understand the relationship between science, technology, 
and society; and to encourage future scientists and engineers. We 
have demonstrated striking success in improving students’ learning 
of science, notably student achievement in schools with the highest 
levels of poverty show the greatest gains.

• Second, in 2010 we launched the P4 Medicine Institute (P4MI), an 
independent, non-profi t institute that is committed to bringing P4 
Medicine to patients. It is focused on creating partnerships with a 
small network of clinical centers to employ relevant ISB clinical assays 
in the context of pilot projects that will demonstrate the power of P4 
Medicine to the medical community.  
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• Finally, ISB participated in the creation of Accelerator, a for-prof-
it company headquartered in Seattle. It provides resources to test 
emerging company ideas at a very early stage, and, if successful, fa-
cilitates funding to create a traditional start-up company. ISB provides 
scientifi c and technical expertise to these companies. Since 2003, Ac-
celerator has supported the launch of 12 companies and has reviewed 
more than 750 business plans, to date. Eight companies are still in 
existence today, focusing on a wide range of promising discoveries 
such as improved biotherapeutics, vaccines, and biomarkers.  

Looking Ahead
With a decade of accomplishments behind us and exciting opportuni-
ties ahead, there are several metrics worth noting because they are a 
testimony to the success of systems biology and ISB: 1) When ISB was 
launched 10 years ago, it was the only institution dedicated to systems 
science, and today, there are approximately 70 systems biology institu-
tions worldwide; 2) a National Academies report on “A New Biology for 
the 21st Century” perfectly describes systems biology and predicts that 
it will be the key to biology and medicine in the future; and 3) the SCI-
mago Research Group released a report evaluating research-centered 
organizations worldwide, which showed that over a four year-period 
ISB’s research papers had the highest scientifi c impact in the United 
States and the third highest in the world.  

As we move into the second decade of 21st century, it is an exciting 
time for ISB.  Utilizing systems science, state-of-the-art technologies, 
and computational and mathematics tools -- we are leading the way in 
revolutionizing biology and medicine. We are well positioned to remain 
at the frontiers of science, pushing boundaries and continuing to trans-
form the way science is done globally. 

INNOVATE, ACCELERATE, COLLABORATE

Louis Lange, MD, PhD 
Chairman of the Board



Researchers at 
ISB are generating 
results that can be 
applied to some 
of society’s most 
perplexing problems 
in human health 
and environmental 
sustainability.
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The Human Genome Project (HGP), often referred to as the book of 
life – demonstrated explicitly how the needs of biology can lead to trans-
formational new technologies that, in turn, can revolutionize biology and 
catalyze new major scientifi c discoveries. Some of the major contributions 
of the HGP include:

• The fi rst ever comprehensive “parts list” of all genes, which enabled the 
new discipline of systems biology    

• Pioneering the applications of computer science and mathematics 
to biology  

• The fi rst biological project with an open source policy for all data, which 
enabled the global scientifi c community to analyze new information in 
real-time

• The transformation of medicine, allowing for early detection of disease 
and stratifi cation of complex diseases into subtypes, making it possible for 
physicians to apply more appropriate drugs and other therapies

Tackling the “Next Big Thing” in Human Biology
Once again, scientists will have a transformative impact on biology through 
the Human Proteome Project (HPP), which over the next decade will 
generate the map of the proteins that will enable biologists to understand 
how these molecular machines of life function. Pushing the frontiers of sci-
ence to a new level, this massive undertaking will have extraordinary ben-
efi ts for society. Upon completion, the HPP is expected to:

• Make the study of all human, animal, plant and microbial proteins readily 
accessible, catalyzing fundamental changes in our understanding of every 
aspect of biology and medicine

• Transform how biologic research is conducted

• Provide deep insights into health and disease and lead to better prediction, 
prevention and treatment of disease

• Promote wellness of humans and the environment

• Create an enormous range of economic opportunities – from transform-
ing drug target discovery and the creation of many exciting new compa-
nies – to the development of sustainable energy resources 

HUMAN PROTEOME PROJECT
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

Still in its infancy, the Human Proteome Project is being made possible through 
groundbreaking efforts at ISB. A team of biological and computational scien-
tists, led by Robert Moritz PhD, has developed the technical building blocks 
and unique software that have enabled the formal launch of the project. They 
include a database of all publically available protein mass spectrometry data; a 
pipeline for assessing the quality of mass spectrometry data; and techniques 
that allow for the quantifi cation of hundreds of proteins in an hour. These 
efforts comprise of two of the three pillars of the HPP pioneered by Ruedi 
Aebersold, PhD, ISB co-founder and collaborator who is now at the Swiss 
Federal Institute of Technology (ETH-Zurich).

As a result of these other new technologies and tools developed at ISB, the 
Moritz group has generated “gold standard” reference mass spectrometry 
spectra (SRM) for each of the proteins encoded by the 20,300 genes in hu-
mans. ISB has now completed the human SRMAtlas in record time, which will 
provide digital open source access to these assays for researchers around the 
globe. It will enable researchers to detect and quantify human proteins in bio-
logical samples and analyze data generated by mass spectrometry techniques 
faster, cheaper and more reliably.

ISB and ETH jointly released the human SRMAt-

las at the Human Proteome Organization Annual 

World Conference in September 2010 in Sydney, 

Australia. It was recognized globally by the sci-

entifi c community as the fi rst critical step for-

ward in the Human Proteome Project.   

As the Human Proteome Project expands, it will include researchers from 
around the globe. This colossal effort will include the development of new 
assays, technologies, and computational tools – and many of those will come 
from ISB.  

Robert Moritz, PhD

“At ISB, we are leading the way in tack-
ling the “next big thing” in human bi-
ology – the Human Proteome Project. 
Because proteins are the molecular ma-
chines of life and execute most of the 
important functions in human biology, 
this massive undertaking will transform 
how biologic research is done.” 

–Robert Moritz, PhD – ISB Faculty Member – Associate Professor

THE HUMAN PROTEOME PROJECT: EXPLORING THE NEXT FRONTIER



Researchers are utilizing ISB’s novel tools and technologies to 
unravel the complexities of common cancers. 

The Cancer Genome Atlas (TCGA) is a joint project of the National 
Cancer Institute and National Human Genome Research Institute at the 
National Institutes of Health. Its goal is to provide the scientifi c community 
with comprehensive catalogs of the major genomic changes in more than 20 
different types of human cancer to advance the development of more effec-
tive ways to diagnose, treat and prevent this dreaded disease. 

ISB received an $8 million grant to participate as one of several national 
computational centers involved in The Cancer Genome Atlas project. 

Led by ISB faculty member Ilya Shmulevich, PhD, the Institute’s role is to 
develop state-of-the-art computational tools and software to enable com-
parison and integration of large cancer datasets and to develop predictive 
models of disease progression. ISB’s new tools are allowing researchers to 
interactively explore, visualize, integrate and analyze cancer genomics and 
associated clinical data. 

THE CANCER GENOME ATLAS
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

Ilya Shmulevich, PhD

Since ISB launched a decade ago, its researchers have been at the forefront in 
the fi eld of computational biology – developing suites of software for analysis, 
integration and mathematical modeling of large data sets, which are critical in 
solving big, fundamental problems in biology and medicine.  

Accelerating Discovery
As recently as a few years ago, fi nding changes in the genomes responsible 
for different cancers would have seemed impossible because it would have 
been too costly and too complicated scientifi cally. However, the cost of ge-
nome sequencing has dropped dramatically, and the software tools such 
as those being developed at ISB – critical for analyzing large data sets – are 
improving rapidly.

By studying tumors from 10,000 patients, researchers will be able to identify 
the genomic changes in breast, lung, ovarian, brain and many other cancers. 
Researchers are analyzing hundreds of samples for each type of cancer and 
comparing a patient’s DNA in samples of both normal and cancer tissue, 
which allows them to identify changes specifi c to a particular cancer. 

The Road to Personalized Medicine
Researchers are combining molecular information derived from the samples 
with clinical information about patients participating in the program to gain a 
better understanding of what makes one cancer different from another. By 
cataloging all the changes in large numbers of samples from many different 
cancer types, scientists can begin to identify patterns. Some of these changes 
may help researchers fi nd new drug targets and develop more effective and 
personalized treatment strategies for cancer patients. Others will show a 
link between a specifi c change and its impact on disease progression or a 
recurrence of the cancer. 

“An important part of our role at ISB is to create mathematical models that will 
help researchers understand and predict the progression of a tumor. We are 
building models of molecular networks and showing how they are disrupted 
in cancer. Ultimately, this will lead to the development of early detection tools 
and information that doctors and patients can use in making more informed 
treatment decisions.” Ilya Shmulevich, PhD – ISB Faculty Member – Professor 
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SYSTEMS GENETICS
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What are the principles that guide 
development, life and aging?

What maintains our health? 

How do we prevent disease?

Researchers at ISB are pioneering a new discipline called systems genetics, 
which integrates genetics and systems biology.  By introducing novel strate-
gies, technologies and computational tools to model the interactions be-
tween an individual’s genomes and  his or her environment, scientists are 
now transforming how genetics can be used to broaden our understanding 
of health as well as evaluate and modify disease risk. The systems genetics 
perspective will result in tangible health benefi ts for society because it will 
enable scientists to see simultaneously the big biological picture, as well as 
the underlying molecular details. 

Systems genetics uses modern genetic strategies together with bioinformat-
ics and computational methods to incorporate genetic variation in models of 
complex traits and in studies of human disease  and animal models, leading 
to a greater understanding of society’s most common and pressing health 
risks. Combined with advances in genomic, proteomic and molecular di-
agnostic information, systems genetics will serve as a window into an indi-
vidual’s health and disease states, and provide the information necessary to 
more effectively tailor disease management. 

Many of the novel methods and approaches that are enabling systems genet-
ics research at ISB are made possible through partnerships and collabora-
tions with other institutions. 

Joe Nadeau, PhD

2010 Highlights
• The Family Genomics Group at ISB is developing state-of-the-art software 

that will re-invent the basic tools of genetics from the ground up. These 
new, more precise tools will enable researchers to extract biological mean-
ing from whole-genome sequences in the context of human families. By 
identifying violations of the basic laws of genetics, noise in the data can be 
suppressed and a database of all known genetic variation can be created 
with high accuracy. This will enable scientists to identify novel and rare vari-
ants that may cause genetic disease and susceptibility to disease. 

• Because many diseases such as heart disease, diabetes, and asthma result 
from combinations of changes in many genes that interact with each other 
and with the environment in complex ways, the Dudley lab at ISB is using 
a model organism (baker’s yeast) to develop new experimental and com-
putational methods for understanding these complex traits.

• ISB and the Gladstone Institute of Neurological Disease announced 
a collaboration that for the fi rst time will leverage the power of ISB’s 
whole-genome sequencing. It will focus on identifying genes and novel 
drug targets related to the onset and progression of Huntington’s dis-
ease, as well as use induced pluripotent stem (iPS) cells from patients 
with the disease to screen for drugs that might delay, prevent or even 
reverse this devastating condition.

• ISB and Proctor & Gamble established a partnership to focus on how bio-
logical systems function in various skin conditions, including skin aging, in-
fl ammation and rhinovirus infection. Leveraging ISB’s expertise in regulatory 
network inference and modeling, and P&G’s in skin biology and dermatol-
ogy, the effort will focus on characterizing and developing models of the 
global molecular changes that occur in skin under different conditions.    

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

SYSTEMS GENETICS AT ISB: FROM MOLECULES TO LIFE
Powerful new approaches for understanding complex 
interactions between genetics and the environment 

“There is an urgent need to discover 
ways to treat and perhaps even pre-
vent common human diseases. But 
it is extremely important that we ap-
proach this task in a way that not only 
enables great science, but that also 
leads to measureable improvements 
in people’s lives.” 

–Joe Nadeau, PhD - Director of Research and Academic Affairs



Achieving environmental sustainability is one of civilization’s historic chal-
lenges. For the past decade, ISB has been using systems science to improve 
the understanding of the interactions of microbes and ecosystems and create 
a new generation of sustainable tools and strategies that can be deployed to 
address this challenge. 

This systems understanding is essential to explain and predict consequences 
of complex phenomena such as climate change, so that responsible and sus-
tainable strategies for addressing these real-world issues can be developed.

How do microbes, or whole networks 
of microbes, react and adapt to 
environmental assaults? 

How do microbes affect ecosystems? 
How can they be used to improve 
environmental sustainability?

A Transformational Opportunity
These systems approaches at ISB are allowing scientists to address biological 
complexity in novel and powerful ways. Under the scientifi c direction of Nitin 
Baliga, PhD, the Institute is at the forefront of understanding mechanisms of 
biological responses at the molecular level – not only within the networks of 
one microbe, but among the interactions between diverse microbes within 
ecological communities. 

ISB is developing robust new technologies and computational modeling tools 
to demonstrate that it is possible to apply systems approaches to tackle this 
complexity and develop a predictive understanding of how biological sys-
tems work. This opens the door to more effective and responsible strategies 
for a variety of biotechnological applications such as bioremediation, bioen-
ergy and climate stabilization. 

Bioremediation, Bioenergy and Climate Stabilization
ISB’s systems approach is enabling a better understanding of microbial eco-
systems and how they can be be marshaled to detoxify hazardous materials, 
convert wastes to renewable energy and other valued products and reduce 
greenhouse gas emissions.

ENVIRONMENTAL SUSTAINABILITY
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

 
2010 Highlights
Cells: Adapting to Extreme Stress 
The evolutionary success of an organism demonstrates its inherent 
capacity to keep pace with environmental conditions that change over 
time. The Baliga lab published a series of peer-reviewed scientifi c articles 
on how organisms respond to environmental stress at a molecular level, 
leveraging powerful new technologies and software tools developed at 
ISB – that can probe molecular phenomena at a systems scale. Several of 
these studies uncovered networks that confer extraordinary capabilities 
to those organisms, enabling them to withstand extreme levels of stress. 

Increasing Science Literacy and Environmental Stewardship
In 2003, the Baliga lab launched a high school program in collaboration with 
school districts and other stakeholders in Seattle. Today, the collaborations 
have extended to other districts in Washington, as well as Kansas, Montana
and Pennsylvania. Using real-world environmental challenges such as 
climate change, the team has developed a series of curriculum modules to 
engage students to apply systems thinking in the life and marine sciences. 
Working together in interdisciplinary groups, the students utilize systems 
biology techniques to solve complex problems. The lab has developed sev-
eral curriculum modules, including one on the effects of increasing carbon 
dioxide on ocean systems. 

All organisms, regardless of their complexity, 

live in, and rely upon diverse and interconnected 

communities.

“The systems approach has proven to be extraordinarily successful in achieving 
a molecular level understanding of complex biology. This is a critical step if we 
are ultimately going to engineer cells back to health or reengineer organisms 
to improve the health of the planet.” – Nitin Baliga, PhD - Director, Integrative Biology
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Nitin Baliga, PhD

CREATING A SUSTAINABLE FUTURE THROUGH SYSTEMS SCIENCE
Focusing on environmental, economic and community health 



ISB’s sustainability goal is to 
understand biological mechanisms 
and consequences of environmental 
change at the molecular level, 
so that it can reengineer these 
mechanisms to create new tools 
and sustainable strategies for 
bioremediation, bioenergy and 
climate stabilization.
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ISB has established a history of successful partnerships, which has broadened 
its reach through enhancing access to world-class talent, expertise, complemen-
tary fi elds of research and resources such as patient-based samples and data.

ISB and the State of Luxembourg
New tools and strategies for transforming medicine

Systems approaches to biology and medicine have already been 
transformational in laying the foundation for P4 Medicine and will 
have even more impact in the future in accelerating inno-
vation in ways that will revolutionize healthcare.  

P4 Medicine is emerging out of the new capabilities pro-
vided by a fundamental transformation of the science of 
biology. Within the last few years, biology has increas-
ingly become an information-based discipline focused on 
a holistic understanding of complex biological systems. 

Within the next ten years, patients will be surrounded by 
virtual clouds of billions of data points and researchers will 
utilize information technology to translate this informa-
tion into accurate health predictions for each individual. 

2010 marks the second year of the historic fi ve-year  
partnership agreement between ISB and the Grand 
Duchy of Luxembourg, which is providing $100 million 
in funding for ISB to engage in innovative science initia-
tives related to P4 Medicine. This unprecedented model 
leverages funding from outside of the United States to sup-
port science and training at ISB. 

Within Luxembourg, this multi-faceted effort involves most of 
the science and clinical institutions, a newly created biobank and the 
recently established Luxembourg Centre for Systems Biomedicine (LCSB). 
This nascent relationship between ISB and Luxembourg has already yielded 
signifi cant discoveries with the publication of more than 30 scientifi c papers. 

STRATEGIC PARTNERSHIPS
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

2010 Highlights
• In February, groundbreaking occurred for the Luxembourg Centre for 

Systems Biomedicine, which will serve as the nucleus for all cutting-edge 
biological science throughout the country. Internationally renowned ge-
neticist Rudi Balling, PhD, is leading this exciting new initiative and by the 
end of 2010, he had recruited more than 30 researchers to the Centre. 

• ISB has been a pioneer in advancing the fi eld of genomics and 
in a paper published in Science, the Institute announced the 

sequencing and analysis of the complete genomes of a fam-
ily of four. This study demonstrated the value of sequenc-
ing entire families, including lowering error rates, identi-
fying rare genetic variants and identifying disease-linked 
genes. This paper was named the fi fth most important 
science story of 2010 by Discover magazine.

- In addition, ISB fully sequenced more than 100 
individual genomes in six larger families, including one 
six-generation family with more than 30 members.

- Leveraging the power of using whole family genome 
sequencing to identify genes that encode simple genetic 
diseases, ISB and its collaborators launched new genetics 
studies involving diseases such as congenital heart de-
fects, Huntington’s disease, and plans are underway for 
Alzheimer’s, epilepsy, Parkinson’s, and spinal muscular 
atrophy. The goal is to go one step further in family se-

quencing and actually fi nd genes that modify the effects of 
well-known disease genes encoded in the diseases.

• As part of ISB’s leading-edge research in proteomics, the 
Institute developed a set of brain, liver and lung-specifi c proteins / 

mass-spectrometry based blood plasma assays, as well as miRNA’s in 
the blood that will be used as potential biomarkers to track the onset and 
progression of disease. 
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THE POWER OF PARTNERSHIPS 
Revolutionizing Medicine to a P4 Mode: 
Predictive, Preventive, Personalized and Participatory

“Our fi rst-ever family genome sequencing study illustrates the beginning of a 
new era in which the analysis of a family’s genome can aid in the diagnosis and 
treatment of individual family members. We could soon fi nd that our family’s 
genome sequence will become a normal part of our medical records.”

– David Galas, PhD - Senior Vice President of Strategic Partnerships



ISB and Ohio State University are leading the way in bringing a 
new paradigm of health care to patients. 

The P4 Medicine Institute (P4MI) was co-founded in 2010 by the Institute for 
Systems Biology and The Ohio State University to help catalyze the trans-
formation of medicine from a reactive mode to a system that is Predictive, 
Preventive, Personalized and Participatory.

• P4MI’s goal is to drive innovative approaches to disease prevention and 
maintenance of health and wellness by applying systems biology to medi-
cine and care delivery. 

• P4MI will recruit clinical centers, scientifi c research institutions and 
appropriate industrial partners to collaborate in a network of integrated 
demonstration projects in the United States and throughout the world. 

• P4MI will also engage other healthcare stakeholders and thought 
leaders to accelerate the emergence of a P4 Medicine healthcare system 
that delivers better clinical care at a lower cost.

P4 MEDICINE INSTITUTE
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

ISB and Ohio State University’s Medical Center have launched two P4 Med-
icine demonstration projects: one will establish metrics for wellness and the 
other will apply P4 strategies to address heart failure. The projects will pro-
vide patients with a range of services that go beyond traditional genomic 
or “personalized” medicine by integrating many levels of hierarchical bio-
logical information – DNA, RNA, proteins, metabolites, networks, cells and 
tissues – to ultimately create predictive and actionable models for care delivery 
based on individual patient needs and novel forms of patient participation. 

The projects will deploy cutting-edge clinical measurement techniques 
developed by ISB to generate the P4 cloud of personalized health data using 
genomic, proteomic and cellular analyses. These types of measurements 
and the enormous volume of personalized health data they generate are the 
core technological basis for P4 Medicine. 

ISB’s unique approach to bringing 
its novel scientifi c technologies and 
tools to patients through the creation 
of P4MI will focus on transforming 
today’s disease-based care to 
wellness-based care of the future.
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LAUNCHING THE P4 MEDICINE INSTITUTE 
Linking the Lab to the Clinic

“Together, ISB and Ohio State are well positioned to develop more specifi c, 
cost-effective treatments for patients with disease and to create new 
technologies and tools that will defi ne wellness at a deep molecular level, 
empowering individuals to take an active role in their health care.”

– Clay Marsh, MD, Executive Director, The Ohio State University Medical Center - Center for Personalized Health Care

Photo courtesy of The Ohio State 
University Medical Center



We have developed a culture 
of inquiry and interaction…and 
an administrative structure 
that is designed to encourage 
our researchers to collaborate 
across the boundaries of their 
individual disciplines.
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ISB’s passion and systemic approach emphasizes interconnectedness, 
integrative learning, and higher levels of achievement for all students. 

K -12 science education has always been a priority for the Institute. ISB 
recognizes that all students graduating from high school need access to 
high-quality science education – not only to encourage future scientists 
and engineers, but also to develop a scientifi cally literate society. That’s 
why it has pioneered a vision for learning that focuses on developing a 
deep understanding of science concepts and principles informed by con-
temporary science and educational research. This proven approach to 
science education, which is holistic rather than atomistic – supports the 
true needs of today’s students while preparing them to keep pace with an 
increasingly complex global society. 

A Shared Vision
Under the leadership of Dana Riley Black, PhD, director of the Center 
for Inquiry Science, the Institute has brought together the corporate, 
philanthropic, non-profi t, government and higher education communi-
ties to align with school districts, teachers, administrators and students. 
Working together, they have enabled a transformation from traditional sci-
ence education programs that supported only a select number of students to 
contemporary, leading-edge science education programs that are systemic. 

ISB’S CENTER FOR INQUIRY SCIENCE
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TRANSFORMING SCIENCE EDUCATION 
A National Model 
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“Working together with our partners, 
we have become a model for providing 
teachers with the tools they need to in-
spire students to want to learn science, 
technology, engineering and math.”  

– Dana Riley Black, PhD - Director of the Center for Inquiry Science 

2010 Golden Apple Award

In October 2010 KCTS 9 television named the Center for Inquiry Science 
as the recipient of its 2010 Golden Apple Award. This prestigious award was 
established by KCTS 9 almost 20 years ago to honor educational programs 
and individuals that represent the best in Washington State education. By 
celebrating the contributions that outstanding individuals and programs 

make to the quality of education in Washington State, the Golden 
Apple Awards seek to provide models for others to emulate 

and to inspire a new generation of teachers.  

A decade ago, ISB launched its science education program with fi ve school 
districts in the Seattle area. Today, the Institute has established partnerships 
with almost every school district in the Puget Sound region whose student 
populations represent almost 40 percent of the state’s total. And it continues 
to expand its partnerships to school districts across the state.

Results that Matter
Since the Center for Inquiry Science was launched in 2000, research of 
selected programs now shows that students whose teachers have participated 
in ISB’s education programs have made statistically signifi cant gains in science 
achievement (as measured by Washington State’s assessment) ahead of the 
state average. Further, student achievement in schools with the highest 
levels of poverty show the greatest gains, with steady trends toward closing 
the achievement gap, exceeding a statewide comparison group.

“ISB is a unique and progressive example of how a research organization can 
effectively partner with school systems to advance science education for all students.”       

– Seattle civic leader Marty Smith in his nomination of the Center for Inquiry Science for the Golden Apple Award
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“As a longstanding and enthusiastic 
member of the Board of Directors 
of ISB, I have had the privilege 
of seeing fi rsthand the world 
class research taking place here. 
After just ten years, ISB is now 
recognized around the world as 
one of the leading institutions 
dedicated to changing the future 
of medicine for the benefi t of all.  

By leaving a bequest in my will 
which will provide for the Institute, 
I am helping the incredible 
people at ISB to continue this 
groundbreaking work long into 
the future.”  
– Garry Menzel, PhD - ISB Board Member
Chief Operating Offi cer and Executive Vice President of Finance Regulus Therapeutics
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Financially, 2010 was another good year for ISB, despite the continuing 
weak economy:

• Total revenue increased 31%, from $38.6 million to $50.4 million

• Revenue from grants and contracts increased by 36%, from $35.2   
million to $47.8 million, led by an increase in income from our   
multi-year strategic partnership with the University of Luxembourg

• Research operations increased 26% from $40.7 million to $51.2 million

• Our balance sheet remains strong, with $21.9 million in net assets   
(equity) at year end, compared to $15.0 million at the prior year end

In early in 2011 we moved to a beautiful, and very well-equipped research 
building in Seattle’s South Lake Union neighborhood. Our new building is much 
larger than our previous facilities, enabling us to once again have all our staff in 
one building with room to grow. The South Lake Union area has rapidly be-
come the primary location for Seattle’s biomedical research community, which 
enables more convenient collaboration with colleagues in nearby institutes.

FINANCIAL HIGHLIGHTS

As we look to the future, we expect our strategic partnership with the University 
of Luxembourg to continue providing opportunities for research at about 
the same level as in 2010. We also expect to continue forming strategic 
partnerships with organizations in the U.S. and abroad that value our areas 
of research expertise and the abilities of our faculty and staff. At the same 
time we have to be realistic – considering the state of the U.S. economy 
and budget defi cits, it may not be realistic to expect continuing increases in 
U.S. government grants and contracts, despite our successful record. The 
margin of excellence funding from private philanthropy becomes even more 
essential to leveraging these grants and contracts.

We look forward to the opportunities 
that continue to come to us, and to 
managing our fi nances and opera-
tions in the most productive ways 
possible.
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tions in the most productive ways 

Jim Ladd
Senior Vice President for 
Finance and Operations
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FINANCIAL STATEMENT
For the Year Ended December 31, 2010 (Dollars in Thousands)

2010 REVENUES % TOTAL

Grant and contract revenue (US) 61.4

Grant & contract revenue (foreign) 33.5

Contributions 1.0

Investments & other income 4.1

STATEMENT OF ACTIVITIES

REVENUES $ AMOUNT

Grant & contract revenue 47,823
Contributions    518
Investment & other income 2,067 

TOTAL REVENUES 50,408

EXPENDITURES

Research & other direct costs 39,086
Management & general 11,739
Fundraising & other  327

TOTAL EXPENDITURES 51,152
CHANGE IN NET ASSETS (744)    

BALANCE SHEET

ASSETS
Cash & investments 24,866
Other assets 14,158
Property & equiptment, net 17,161

TOTAL ASSETS 56,185

LIABILITIES
Accounts payable & accrued expenses 17,523
Deferred revenues 7,402
Notes payable 9,387

TOTAL LIABILITIES 34,312

NET ASSETS 
Unrestricted net assets   4,764
Temporarily restricted net assets 8,437
Permanently restricted net assets 8,672

TOTAL NET ASSETS 21,873
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ISB is catalyzing fundamental paradigm 
changes in how the life sciences and 
medicine are practiced globally — 
pioneering new knowledge, innovative 
technologies and computational tools, as 
well as creative ways of understanding, 
conducting and communicating science.
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While great strides have been made in improving health in the de-
veloping world, enormous challenges remain, especially in regard to 
infectious diseases, an increasing burden of chronic diseases, and im-
proving maternal, newborn and child health.

Seattle is home to world-leading institutes focused on global health 
– and through collaborative efforts, ISB is developing systems ap-
proaches to some of the most pressing problems in global health. 
ISB’s science and technologies have the potential to unlock the mys-
teries of these diseases and conditions, which will accelerate progress 
in the development of diagnostics, therapeutics and prevention strat-
egies that can successfully reduce the global disease burden.

How do we wade through terabytes 
of data to understand and validate the 
molecular networks underlying the 
body’s response to infections? 

How can we use this information to ra-
tionally design vaccines and drugs?

These and other fundamental questions related to closing the global 
health innovation gap were topics addressed at ISB’s 2010 Interna-
tional Symposium on Systems Biology and Global Health. The event 
brought together some of the best minds in infectious diseases, 
vaccine development, gene therapy  and other fi elds to showcase 
the new technologies and systems approaches that are making it 
possible to analyze complex biological networks, open new doors 
in research and create new opportunities for breakthroughs not 
possible until now. 

Systems science at ISB is accelerating discovery in all aspects of human health and 
it will have enormous impact in the developing world. 



P4 Medicine in the Next Decade:  
Quantifying Wellness and Demystifying Disease

Imagine a day when a company will sequence your genome and  
your physician will combine that information with your medical re-
cords – including your molecular and cellular information, as well as 
the effects of  environmental exposure – to predict your probability 
of getting a specifi c disease or, alternatively, what you should do to 
optimize your wellness. 

You could fi nd out that given your gene - 
environment interactions, you’re the woman 
who is more likely to get ovarian cancer. 
That information could create a personalized 
roadmap for you and your doctor – to help 
ensure your future health and longevity.

We are moving toward a new era of medicine where we will quan-
tify wellness and demystify disease. This will enable a dramatic shift 
in the health care system from a reactive to a proactive mode. It 
will enable the creation of a virtual cloud of billions of data points 
around each individual, which will require the development of ana-
lytic tools to translate this enormous data cloud into accurate pre-
dictions about health and disease. 

In this new era, we will focus on health and wellness – with the 
consumer at the center of care. We will predict or even prevent 
disease and provide consumer-oriented services that advance well-
being and more effectively promote healthy lifestyle changes. As we 
unravel the complexities of disease through stratifi cation, research-
ers will be able to pinpoint specifi c types of diseases.
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