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no established public market for the registrant�s Common Stock. The registrant�s Common Stock began trading on the
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DOCUMENTS INCORPORATED BY REFERENCE

Portions of the registrant�s definitive proxy statement for its 2014 Annual Meeting of Stockholders to be filed pursuant
to Regulation 14A within 120 days of the end of the registrant�s fiscal year ended December 31, 2013 are incorporated
by reference into Part III of this Annual Report on Form 10-K to the extent stated herein.
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References to Agios

Throughout this Annual Report on Form 10-K, the �Company,� �Agios,� �we,� �us,� and �our,� except where the context
requires otherwise, refer to Agios Pharmaceuticals, Inc. and its consolidated subsidiary, and �our board of directors�
refers to the board of directors of Agios Pharmaceuticals, Inc.

Forward Looking Information

This Annual Report on Form 10-K contains forward-looking statements that involve substantial risks and
uncertainties. All statements, other than statements of historical facts, contained in this Annual Report on Form 10-K,
including statements regarding our strategy, future operations, future financial position, future revenues, projected
costs, prospects, plans and objectives of management, are forward-looking statements. The words �anticipate,� �believe,�
�estimate,� �expect,� �intend,� �may,� �plan,� �predict,� �project,� �target,� �potential,� �will,� �would,� �could,� �should,� �continue� and similar
expressions are intended to identify forward-looking statements, although not all forward-looking statements contain
these identifying words.

The forward-looking statements in this Annual Report on Form 10-K include, among other things, statements about:

� the initiation, timing, progress and results of future preclinical studies and clinical trials, and our research and
development programs;

� our plans to develop and commercialize our product candidates;

� our collaboration with Celgene Corporation;

� our ability to establish and maintain additional collaborations or obtain additional funding;

� the timing or likelihood of regulatory filings and approvals;

� the implementation of our business model, strategic plans for our business, product candidates and
technology;

� our commercialization, marketing and manufacturing capabilities and strategy;

� the rate and degree of market acceptance and clinical utility of our products;

� our competitive position;
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� our intellectual property position;

� developments and projections relating to our competitors and our industry;

� our expectations regarding the time during which we will be an emerging growth company under the JOBS
Act; and

� our estimates regarding expenses, future revenue, capital requirements and needs for additional financing.
We may not actually achieve the plans, intentions or expectations disclosed in our forward-looking statements, and
you should not place undue reliance on our forward-looking statements. Actual results or events could differ
materially from the plans, intentions and expectations disclosed in the forward-looking statements we make. We have
included important factors in the cautionary statements included in this Annual Report on Form 10-K, particularly in
the �Risk Factors� section, that could cause actual results or events to differ materially from the forward-looking
statements that we make. Our forward-looking statements do not reflect the potential impact of any future
acquisitions, mergers, dispositions, joint ventures or investments we may make.

You should read this Annual Report on Form 10-K and the documents that we have filed as exhibits to this Annual
Report on Form 10-K completely and with the understanding that our actual future results may be materially different
from what we expect. We do not assume any obligation to update any forward-looking statements, whether as a result
of new information, future events or otherwise, except as required by law.

2
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Item 1. Business

We are a biopharmaceutical company committed to applying our scientific leadership in the field of cellular
metabolism to transform the lives of patients with cancer and inborn errors of metabolism, or IEMs, which are a
subset of orphan genetic metabolic diseases. Metabolism is a complex biological process involving the uptake and
assimilation of nutrients in cells to produce energy and facilitate many of the processes required for cellular division
and growth. We believe that dysregulation of normal cellular metabolism plays a crucial role in many diseases,
including certain cancers and IEMs. We singularly focus our efforts on using cellular metabolism, an unexploited area
of biological research with disruptive potential, as a platform for developing potentially transformative small molecule
medicines for cancer and IEMs. The lead product candidates in our most advanced programs are aimed at druggable
targets which have undergone rigorous validation processes. Our most advanced cancer product candidates, AG-221
and AG-120, which target mutant isocitrate dehydrogenase 2 and 1, or IDH2 and IDH1, respectively, have
demonstrated strong proof of concept in preclinical models. In September 2013, we initiated a phase 1 study for
AG-221 in patients with advanced hematologic malignancies with an IDH2 mutation and expect to report initial
clinical data at the 2014 American Association for Cancer Research Annual Meeting in April 2014. In March 2014,
we initiated a phase 1 study for AG-120 in patients with advanced hematologic malignancies with an IDH1 mutation.
We expect to initiate a second phase 1 clinical trial for AG-120 in early 2014. The lead candidate in our IEM program,
AG-348, targets pyruvate kinase for the treatment of pyruvate kinase deficiency. We have completed IND-enabling
studies and expect to initiate Phase 1 clinical trials for AG-348 in mid-2014.

Our ability to identify, validate and drug novel targets is enabled by a set of core capabilities. Key proprietary aspects
of our core capabilities in cellular metabolism include the ability to measure the activities of numerous metabolic
pathways in cells or tissues in a high throughput fashion and expertise in �flux biochemistry.� This refers to the dynamic
analysis of how metabolites, which are intermediates or small molecule products of metabolism, accumulate or
diminish as they are created or chemically altered by multiple networks of metabolic enzymes. Complex mathematical
modeling of metabolic pathways, enzymatic activity and the flux of metabolites through metabolic enzymatic
reactions within diseased tissues allow us to identify novel biological parameters that can be measured to characterize
a disease state or the effect of therapy, or biomarkers, and targets for drug discovery.

Our understanding of metabolism within diseased tissues enables the development of methods to measure the effect of
a drug on the target of interest and the patient, or pharmacodynamic markers, and patient selection strategies for
clinical development. Utilizing our approach we identify altered metabolic pathways within abnormal cells. Altered
metabolic pathways generate disease-specific metabolic fingerprints, comprising patterns of metabolite levels, which
are the amounts of particular metabolites, that can be exploited in both discovery and development of novel
therapeutics. Metabolites make ideal biomarkers because they are readily measured in the target tissues and blood.
Metabolic biomarkers can identify appropriate patients for clinical trials, serve as pharmacodynamic markers to
characterize medicine/target engagement in patients, and permit the monitoring of patient response to therapy. The
clinical development strategy for all of our product candidates will always include initial study designs that allow for
genetically or biomarker defined patient populations, enabling the potential for proof of concept early in clinical
development, along with the potential for accelerated approval.

We have assembled a set of core capabilities at the intersection of cellular biology and metabolism, centered on the
expertise of our founding scientists who are widely considered to be the thought leaders in cancer metabolism�Lewis
Cantley, Ph.D. (Director of the Cancer Center at Weill Cornell Medical College and New York Presbyterian
Hospital), Tak Mak, Ph.D. (Professor of Medical Biophysics, University of Toronto) and Craig Thompson, M.D.
(President and CEO of Memorial Sloan-Kettering Cancer Center)�as well as on the strength of our management team,
including our CEO, David Schenkein, M.D., and a group of world class scientists. We have built an exceptional team
of cancer biologists, enzymologists and a core group of metabolomic experts that interrogate cellular metabolism to
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identify key metabolic targets and biomarkers in cancer and IEMs. Our scientists have published numerous scientific
papers since 2009, including several in both
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Nature and Science. We have also established an intellectual property portfolio consisting of over 100 patent
applications worldwide, including multiple patent applications directed to our lead product candidates, together with
trade secrets, know-how and continuing technological innovation.

Our initial therapeutic area of focus is cancer. We are leveraging our expertise in metabolic pathways to discover,
validate, develop and commercialize a pipeline of novel drug candidates. In April 2010, and subsequently amended in
October 2011, we entered into a collaboration agreement with Celgene Corporation, or Celgene, focused on cancer
metabolism. Under the collaboration, we are leading discovery, preclinical and early clinical development for all
cancer metabolism programs. The discovery phase of the collaboration expires in April 2014, subject to Celgene�s
option to extend the discovery phase for up to two additional years. In December 2013, Celgene notified us of its
intent to extend the discovery phase for an additional year through April 2015. Celgene has the option to obtain
exclusive rights for the further development and commercialization of certain of these programs, and we will retain
rights to the others. For the programs that Celgene chooses to license, we may elect to participate in a portion of sales
activities for the medicines from such programs in the United States. In addition, for certain of these programs, we
may elect to retain full rights to develop and commercialize medicines from these programs in the United States.
Through December 31, 2013, we have received approximately $141.2 million in payments from Celgene and $50.3
million in equity investments and are entitled to a $20.0 million payment in 2014 as a result of the discovery term
extension exercised in December 2013. We are also eligible to receive an additional extension payment, payments
upon the successful achievement of specified milestones, reimbursements for certain development expenses and
royalties on any product sales.

We believe that our competitive advantage and singular focus in understanding cellular metabolism has created
disruptive knowledge in biology that we can exploit for the development of transformative medicines in cancer.
Because there has not previously been a systematic approach to drug discovery in this field, we have had to
demonstrate significant major advances, including:

� identification of unique and specific metabolic enzymes that are altered from normal cells within cancer cells
and are directly involved in the pathogenesis of cancer;

� creation of selective small molecules with drug-like properties that preferentially target disease-associated
enzymes;

� achievement of pharmacologic efficacy in in vitro and in vivo models; and

� discovery of novel biomarkers that identify the appropriate patients for clinical trials.
Our two most advanced cancer programs are targeting mutations in the enzymes isocitrate dehydrogenase 1 and 2,
referred to as IDH1 and IDH2. Both program targets are genetically validated, which means the importance of such
targets have been demonstrated based on genetics, and represent two of the most promising metabolic targets in
cancer biology, as concluded by the leading scientific journal Nature in 2011. Extensive publications led by Agios
scientists validate our belief that these mutations are initiating and driving events in many cancers. These two
otherwise normal metabolic enzymes are mutated in a wide range of cancers, including both solid tumors and
hematological malignancies. Our drug candidates are selective for the mutated form of IDH1 and IDH2 found in
cancer cells. In September 2013, we initiated a phase 1 study for AG-221, the lead candidate for patients with
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advanced hematologic malignancies with an IDH2-mutation. In the IDH1 program, we initiated a phase 1 study for
our lead development candidate, AG-120, in patients with advanced hematologic malignancies with an IDH1 mutation
in March 2014. We expect to initiate a second phase 1 clinical trial in patients with IDH1-mutation positive cancers
for AG-120 in early 2014. We elected to exercise the option to U.S. development and commercial rights for AG-120,
in accordance with the terms of our agreement with Celgene, with Celgene retaining its option to ex-U.S. rights.
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We are also focused on developing medicines to address IEMs, with a novel approach to orphan diseases for which no
effective or disease-modifying therapy is currently available. A hallmark of IEMs is abnormal cellular metabolic
activity due to a genetic defect, which results in the accumulation or deficit of certain metabolites or proteins,
disrupting normal metabolic functions. We utilize stringent criteria when identifying which IEMs Agios will pursue.
We focus on IEMs with a common set of attributes:

� single gene, single disease (i.e., monogenic disorders);

� high unmet medical need with evidence that there is progressive disease post-birth that can be addressed with
therapy; and

� an adequate number of patients for prospective clinical trials.
We apply our core capabilities in exploring cellular metabolism to identify key cellular targets in affected cells and
design novel small molecules with the potential to correct the metabolic defect in patients afflicted with these
diseases. We have successfully used this approach in our most advanced IEM program�pyruvate kinase deficiency, or
PK deficiency, a rare form of hereditary hemolytic anemia. The disease is characterized by mild to severe forms of
anemia. There are no currently available treatments other than supportive care, which includes splenectomy,
transfusion support and chelation, which refers to the removal of excess iron from the human body with a therapeutic
agent. Our lead development candidate, AG-348, is a potent, orally available small molecule activator of the PKR
enzyme, an isoform of PK that, when mutated, leads to PK deficiency. We expect to start single and multiple
ascending dose-escalation phase 1 clinical trials for AG-348 in healthy volunteers in mid-2014.

Our Guiding Principles

We aim to build a long-term company with a disciplined focus on developing medicines that transform the lives of
patients with cancer and IEMs. We maintain a culture of high integrity that embraces the following guiding principles,
which we believe will provide long-term benefits for all our stakeholders:

� Follow the science and do what is right for patients.

� Maintain a culture of incisive decision-making driven by deep scientific interrogation and �respectful
irreverence.�

� Foster collaborative spirit that includes all employees regardless of function or level.

� Leverage deep strategic relationships with our academic and commercial partners to improve the quality of
our discovery and development efforts.

Our Focus�Cellular Metabolism
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Cellular metabolism refers to the set of life-sustaining chemical transformations within the cells of living organisms.
The conversion of nutrients into energy via enzyme-catalyzed reactions allows organisms to grow and reproduce,
maintain their structures, and respond to their environments. The chemical reactions of metabolism are organized into
metabolic pathways, in which one chemical is transformed through a series of steps into another chemical, by a
sequence of enzymes. Enzymes catalyze quick and efficient reactions, serve as key regulators of metabolic pathways,
and respond to changes in the cell�s environment or signals from other cells. We believe our deep understanding of
metabolic pathways within normal cells enables us to identify altered metabolic pathways within abnormal cells such
as in rapidly proliferating cancers and IEMs.

Fundamental differences in the metabolism of normal cells and rapidly proliferating cancer cells were first discovered
by Otto Warburg more than 80 years ago�an observation that earned him the Nobel Prize. Warburg demonstrated that
in contrast to normal cells, which convert nutrients, such as sugar, into energy via a process known as the Krebs cycle,
cancer cells ferment their sugar into lactic acid�a process known as aerobic glycolysis. It is now known that this allows
the cancer cells to generate the building blocks they need to grow rapidly. The ability of the cancer cell to �rewire� its
metabolic pathways to fuel its growth and survival has

5
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spawned an entirely new field of cancer biology known as cancer metabolism or tumor metabolism. It is only in the
last decade that scientists have developed sophisticated tools to interrogate and evaluate metabolism within cancer or
rapidly dividing cells. Agios� founders and scientific advisors have largely driven this intense focus on studying the
metabolism of cancer cells.

Cancer metabolism is a new and exciting field of biology that provides a fundamentally different approach to treating
cancer. Cancers become addicted to certain fuel sources and inherently alter their cellular machinery to change how
they consume and utilize nutrients. Cancer cells increase the transport of nutrients into the cell by 200-400 fold
compared to normal cells while also mutating metabolic enzymes to generate metabolites that fuel growth and altering
gene expression of enzymes to divert energy production. Collectively, these changes afford cancer cells the ability to
generate the building blocks that drive tumor growth. Inhibiting key enzymes in cancer cell specific metabolic
pathways has the potential to disrupt tumor cell proliferation and survival without affecting normal cells, thus
providing a powerful new intervention point for discovery and development of novel targeted, cancer therapeutics. We
believe that this is an entirely novel approach to treating cancer, and our research is directed at identifying such
metabolic targets and discovering medicines against them.

Validation of the concept of cancer cell metabolic rewiring and excessive nutrient uptake comes from the widespread
use of positron emission tomography, or PET, to detect cancers. This medical imaging technology relies on the uptake
of nutrients, namely sugar, into cells. Patients are injected with a radioactively labeled form of sugar, which is more
rapidly consumed by cancer cells given their profound requirement for nutrients relative to normal tissues. PET
imaging precisely locates cancerous areas throughout the body and provides for both a diagnostic and prognostic tool
throughout cancer therapy.

The metabolic rewiring of cancer cells can also be linked to specific genetic alterations in oncogenes (which are genes
that transform normal cells into tumor cells) and tumor suppressor genes (which are genes that are anti-oncogenic)
responsible for cell signaling. These mutations in signaling pathways can drive excessive uptake of nutrients and
altered metabolic pathways, thereby causing cancer formation. This cross-talk between cell signaling and metabolism
offers multiple opportunities to treat cancer by combining Agios therapies directed against metabolic enzymes with
existing or emerging standards of care.

In cancer, our target universe for creating novel transformative medicines is derived from the human cellular
metabolic machinery, referred to as the �metabolome,� containing 2,000-3,000 cellular metabolic enzymes, from which
we anticipate that there will likely be between 50-100 novel targets for oncology. This represents one of the largest
unexploited new classes of important targets in oncology. The Agios team has already studied more than 50 metabolic
enzymes as possible important cancer targets. With our focus on targets that are distinct in cancer versus normal cells,
we believe that they are likely to fall within three broad categories:

� a mutation leading to a unique metabolic enzyme only found in cancer;

� unique isoforms of metabolic enzymes that are found in the cancer and that are different in normal cells; and

� dysregulation of an entire metabolic pathway to feed the cancer�s need for a specific metabolite or nutrient.
An understanding of metabolic pathways based solely on traditional biochemistry would underestimate the pervasive
role of metabolism in essentially every aspect of biology. Recent work has demonstrated that many human diseases
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involve altered cellular metabolism�often genetically programmed�that disrupts normal physiology and leads to severe
tissue dysfunction. Another area of unmet medical need is IEMs, severe and often life-threatening inherited childhood
and adult diseases caused by a defect in a metabolic enzyme or pathway. Our core capabilities to interrogate the
metabolic pathway of the disease have allowed us to create potential medicines that can restore the metabolic balance
and potentially lead to disease-modifying therapies for these orphan diseases. Our approach is designed to develop
treatment for the �right� patient identified by the genetic and metabolic alteration marked by their inherited disease.
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Our Core Capabilities and Science

We believe that our capabilities in understanding both static and dynamic aspects of cellular metabolism are unique in
the industry as demonstrated by our ability to identify and validate four novel, druggable targets. Among our key core
capabilities to identify and validate novel enzyme targets are:

� Measurement of metabolites and metabolic pathways in cells and tissues using high throughput mass
spectrometry.

� Identification of candidate metabolic enzymes using flux biochemistry: In many circumstances, cancers and
normal cells utilize multiple routes to produce the same metabolite. To identify the relevant target, we
evaluate the kinetics of enzymes to determine the speed at which metabolites are moving along enzymatic
pathways. This critically important technology is called �flux biochemistry� and is distinguished from the more
conventional �static� metabolomics view. Flux biochemistry, by labeling the nutrients, allows us to create a
pathway map by measuring the rate of filling and emptying of metabolic pools. This methodology, which
precisely measures the rate at which a nutrient source is broken down and reassembled into cellular building
blocks and biochemical energy, has been automated in a high throughput fashion at Agios. Experimental data
is integrated with mathematical modeling of enzyme pathways to generate an accurate understanding of the
metabolic dysregulation. This allows us to determine which enzyme is the �Achilles� Heel� of a particular cancer
or IEM.

� Mining of genomic data emerging from the public cancer genome sequencing efforts, utilizing our state of
the art genomics and bioinformatics capabilities, to identify metabolic enzymes that are mutated or
amplified in tumors: This provides insight into novel targets for therapy while facilitating a precision
medicine approach to patient selection based on the genetic defect (e.g., mutant IDH1 and IDH2).

� Development of a multiplexed, barcoded RNAi depletion screening strategy, enabling us to interrogate the
entire metabolome in a single experiment, both in cells and in tumor bearing animals: This technology
allows us to identify novel targets in cancers of interest.

� Inhibition and activation of metabolic enzymes using structure-based design from crystal structures,
computational chemistry, and high throughput chemical and fragment library screening.

Our Approach to Drug Discovery and Development, and the Utilization of Precision Medicine

We intend to apply our deep understanding of metabolism, coupled with our ability to create medicines that can
inhibit or activate metabolic enzymes, to fundamentally change the way cancer and IEMs are treated. We have the
ability to identify and validate novel and druggable targets in both cancer and IEMs.

We begin the process to find and validate new targets by evaluating a cancer�s dependency on certain nutrients or
enzymes in comparison to normal cells. We then utilize a number of techniques to determine if the cancer is
dependent on the identified enzyme. The candidate enzyme target is inactivated, or turned off using genetic tools, first
in tissue culture and then in xenograft models, in which representative tumors have been implanted in animals. Once
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inactivated, we can determine if turning off the enzyme stops the growth of the cancer cells in vitro and slows or stops
the growth of a tumor in the xenograft model. If our findings are positive, we begin the process of searching for
biomarkers that will enable our precision medicine approach of identifying the right patients to be eventually treated.
In the early stages of biomarker development, we create a responder hypothesis, comparing the molecular genetics and
metabolite patterns between cancers that respond to treatment to those that do not respond to enzyme inhibition. The
process to design a small molecule drug candidate begins by determining the crystal structure of the enzyme. We
create candidate molecules using structure-based design coupled with high throughput chemical screening, searching
for small molecules that can inhibit the enzyme. The decision to enter the final and most expensive part of drug
discovery, which is the refinement of the small molecule product candidates, is only made when we have completed
all of these critical steps. The target is then considered �validated�. This rigorous process only allows the most
promising programs to enter the last stage of drug discovery.

7
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In our IEM portfolio, we use an equally rigorous set of validation techniques. We begin with an assessment of
scientific literature and disease and genomic databases, applying text and data mining techniques, to identify IEMs
that are caused by a mutation in a single metabolic enzyme, referred to as monogenic disorders. We perform a full
evaluation of the clinical aspects of the disease, which includes an understanding of the severity of the disease, the
progression of the disease manifestations post-birth and currently available treatments. We intend to focus only on
diseases of a severe nature for which there are no available effective treatments, where intervention is likely to
ameliorate disease manifestations, and where there are an adequate number of patients to conduct appropriate clinical
trials. We conduct a detailed mutational and structural analysis of the metabolic enzyme and the entire pathway of
interest to determine the scientific feasibility of intervention using small molecules to restore metabolic balance within
the diseased cell. As in our efforts to develop therapeutics for cancer, we create a crystal structure of the enzyme to
begin the process of drug design. We make candidate tool molecules using structure-based design coupled with high
throughput chemical screening. To fully evaluate the potential of our lead molecules to lead to disease modifying
effects we strive to develop an animal model of the disease by genetically inserting the mutated enzyme into animals
(�knock-in mouse model�). Agios has selected a product candidate for the treatment of PK deficiency to advance into
clinical development. Drug discovery for several IEMs are in various stages of research.

We will only progress drug candidates forward into phase 1 trials if we have the ability to select patients who are most
likely to respond to a given therapy based on genetic or metabolic biomarkers. While many factors are considered
critical to maximize the probability of technical success in the drug development process, perhaps none is more
important than identifying highly specific and selective molecules aimed at the best possible targets for therapy
coupled with the patients most likely to respond to that therapy. Our goal is to develop increasing confidence in the
target and the patient population prior to entering human clinical trials and then initiate those first human trials in a
patient population that has been selected based on target dependence using a biomarker. This approach, known as
personalized or precision medicine, is used in the industry to lead to the potential for clear proof of concept in early
human trials.

We believe our approach to drug discovery and development will lead to transformative medicines for patients. We
plan to partner closely with worldwide regulatory authorities and to utilize all available methodologies such as orphan,
fast track, accelerated approval and/or breakthrough therapy designations as appropriate. We expect that conducting
clinical trials with a targeted agent in the appropriate clinical population has the potential to lead to very rapid
development timelines. There are now multiple examples within oncology of drugs against novel targets that have
progressed from first in human trial to regulatory approval in less than five years (e.g., Gleevec ®, VELCADE ® and
Xalkori ®).

Our Development Programs

We have leveraged our core capabilities in cellular metabolism to build a research and development engine that is
focused in the therapeutic areas of cancer and IEMs. This engine has permitted us to discover proprietary first-in-class
orally available small molecules as potential lead product candidates for each of several novel programs in
development. All of our lead programs focus on diagnostically-identified patient populations with the potential for
early clinical proof of concept and accelerated approval paths.

8
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The following table summarizes key information about our most advanced product candidates, each of which is
described and discussed in further detail below:

Product candidate Biomarker(s) Initial indications Stage of
development

Commercial rights

Cancer metabolism programs:
AG-221

(IDH2 mutant
inhibitor)

Genotyping of
IDH2 mutation;
2HG

All cancer patients with an IDH2
mutation in the following diseases: acute
myelogenous leukemia, high risk
myelodysplasia and myeloproliferative
disorders, angio-immunoblastic
non-Hodgkins T cell lymphoma, glioma,
chondrosarcoma and other solid tumors

Phase 1 on-
going

Agios: milestones
and royalties

Celgene: worldwide

AG-120 (IDH1
mutant inhibitor)

Genotyping of
IDH1 mutation;
2HG

All cancer patients with an IDH1
mutation in the following diseases:
glioma, chondrosarcoma,
cholangiocarcinoma, acute myelogenous
leukemia, high risk myelodysplasia and
myeloproliferative disorders, and other
hematological and solid tumors

Phase 1
initiated

Agios: Milestones,
cross-royalties, and
U.S. rights

Celgene: ex-U.S.
rights

Inborn errors of metabolism programs:
AG-348

(Pyruvate kinase
(R) activator)

Genetic testing
for mutation in

the pyruvate

kinase R gene

Patients with pyruvate kinase deficiency IND-enabling
studies
completed

Agios: worldwide

AG-221 or other
mutant inhibitor

(IDH2 mutant
inhibitor)

Genotyping of

IDH2 mutation;

2HG

Patients with Type II D-2-hydroxyglutaric
aciduria

Research Agios: milestones
and royalties

Celgene: worldwide
Cancer

Background

In most cases of advanced cancer, the diagnosis still represents a death sentence to patients and their families. The
American Cancer Society estimates that 1.66 million new cancer cases will be diagnosed in the U.S. in 2013.
According to the Society, approximately 580,000 Americans and 7.1 million people worldwide will die of cancer in
2013. Cancer is the second leading cause of death in the United States, exceeded only by heart disease. Lung, colon
and rectal, breast, and prostate cancer are the most prevalent cancers. Causes of cancer include environmental factors
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such as tobacco, chemicals, radiation and diet, genetic factors, such as inherited mutations, and endogenous hormone
levels, and associated medical conditions such as certain viral infections and immunodeficiency.

Cancer is a disease characterized by unregulated cell growth. Cancer typically develops when the repair of genetic
material in normal cells begins to fail and genes that regulate cell growth become disrupted. Carcinogens, or cancer
causing agents, such as radiation, chemicals and hormones, can trigger changes to the genetic material of a cell, and
typically prompt this disruption. Cells that have been disrupted may become cancerous, leading to changes in the cells�
DNA, and ultimately uncontrolled growth. Cancer cells can spread to other areas of the body, or metastasize, and form
tumors, which can destroy normal tissue or organs. Risk factors for cancer include family history, age,
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diet, and exogenous factors, such as exposure to ultraviolet sunlight and smoking. Cancers can be classified in stages
to document disease severity, measured in stages of I to IV, generally based on tumor size, involvement of lymph
nodes, and metastases.

The most common methods of treating patients with cancer are surgery, radiation and drug therapy. A cancer patient
often receives treatment with a combination of these methods. Surgery and radiation therapy are particularly effective
in patients in whom the disease is localized. Physicians generally use systemic drug therapies in situations in which
the cancer has spread beyond the primary site or cannot otherwise be treated through surgery. The goal of drug
therapy is to kill cancer cells or to damage cellular components required for rapid growth and survival of cancer cells.
In many cases, drug therapy entails the administration of several different drugs in combination. Over the past several
decades, drug therapy has evolved from non-specific drugs that kill both healthy and cancerous cells to drugs that
target specific molecular pathways involved in cancer.

Cytotoxic chemotherapies

The earliest approach to cancer treatment was to develop drugs, referred to as cytotoxic drugs, that kill rapidly
proliferating cancer cells through non-specific mechanisms, such as disrupting cell metabolism or causing damage to
cellular components required for survival and rapid growth. While these drugs, (e.g. CYTOXAN ®, Adriamycin ®)
have been effective in the treatment of some cancers they act in an indiscriminate manner, killing healthy as well as
cancerous cells. Due to their mechanism of action, many cytotoxic drugs have a narrow dose range above which the
toxicity causes unacceptable or even fatal levels of damage and below which the drugs are not effective in eradicating
cancer cells.

Targeted therapies

The next approach to pharmacological cancer treatment was to develop drugs, referred to as targeted therapeutics, that
target specific biological molecules in the human body that play a role in rapid cell growth and the spread of cancer.
Targeted therapeutics are designed to preferentially kill cancer cells and spare normal cells, to improve efficacy and
minimize side effects. The drugs are designed to either attack a target that causes uncontrolled growth of cancer cells
because of either a specific genetic alteration primarily found in cancer cells but not in normal cells or a target that
cancer cells are more dependent on for their growth in comparison to normal cells. Examples of effective targeted
therapies include Herceptin ®, Avastin ® and Zelboraf ®.

Emerging areas

Several new approaches to develop novel cancer treatments are underway. They include: treatment with drugs or other
methods that stimulate the normal immune system to attack the cancer; antibody drug conjugates (Kadcyla �) that carry
a powerful chemotherapy payload that is only released into the cancer cell; and drugs that target the changes in gene
activity that occurs in cancer cells (epigenetics).

We believe that interrogating altered cellular metabolism�the way cancers take up and break down their nutrients�will
lead to a new wave of important cancer treatments. Further, we believe that we must utilize a precision medicine
approach, which will enable us to only enroll patients in clinical trials based on a biomarker likely to predict response
and benefit.

Programs in isocitrate dehydrogenase (IDH)
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The isocitrate dehydrogenase (IDH) protein is a critical enzyme in the citric acid cycle, also known as the
tricarboxylic acid, or Krebs, cycle. The Krebs cycle is centrally important to many biochemical pathways, and is one
of the earliest established components of cellular metabolism. The Krebs cycle converts an essential cellular
metabolite called isocitrate into another metabolite, alpha-ketoglutarate (a -ketoglutarate), both of which are critically
important for cellular function and the creation of energy. In humans, there are three forms of the IDH enzyme (IDH1,
IDH2, and IDH3) but only IDH1 and IDH2 appear to be mutated in cancers. IDH1 and IDH2 catalyze the same
reaction but in different cellular compartments: IDH1 is found in the cytoplasm of the cell and IDH2 in the
mitochondria. Tumor cells are generally observed to carry either an IDH1 or IDH2 mutation, but not both.
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We have identified selective development candidates that target the mutated forms of IDH1 and IDH2 which are each
found in a wide range of solid and hematological cancers. We and our collaborators have demonstrated that these
mutations initiate and drive cancer growth by blocking differentiation, also referred to as maturation, of primitive cells
which leads to tumor formation and maintenance. We believe that inhibition of these mutated proteins may lead to
clinical benefit for the subset of cancer patients whose tumors carry these mutations.

Agios research in IDH mutations in cancer

Academic researchers first identified mutations in either IDH1 or IDH2 in over 70% of patients with brain tumors,
also known as gliomas. They also demonstrated that the mutated form of the enzyme IDH was no longer able to
conduct its normal function of converting the metabolite isocitrate into alpha-ketoglutarate. Our scientists decided to
examine the mutated pathway using our metabolic platform and discovered that the mutated IDH enzymes had
adopted a novel �gain of function� activity that allows only the mutated IDH enzyme to produce large amounts of a
metabolite called 2�hydroxygluturate, or 2HG. This discovery was the subject of the first Agios publication in the
scientific journal Nature (Dang et al 2009), and was subsequently deemed by Nature to be one of the most important
recent discoveries in cancer research.

We believe that the excessive levels of the metabolite 2HG produced by the tumor, fuel cancer growth and survival
via multiple cellular changes that lead to a block in cell maturation, or differentiation. Recently, two published
preclinical studies confirm that 2HG promotes tumorigenesis and that the effects of 2HG can be reversed with an
IDH1 or IDH2 mutant specific inhibitor. 2HG is also an ideal biomarker to identify and follow cancer patients as they
receive treatment with an IDH mutant specific inhibitor. In normal cells, 2HG is present at extremely low levels.
However, in cancer cells that carry the IDH mutation, 2HG is produced at massively higher levels than in normal
cells. It can easily be detected in samples from cancer specimens and in the blood of certain cancer patients. In
patients with brain tumors it can also be imaged on an MRI.

In a cell based model it was demonstrated that the IDH1 mutation (R132H) promotes growth factor independence
(i.e., transformation into cancerous cells) and blocks differentiation in hematopoietic cells. It was also demonstrated in
this model that the cell�s transformation into cancer could be driven solely by the metabolite 2HG without any mutant
enzyme. Lastly the transformation by IDH1 mutation was reversible with the use of an IDH1 mutant inhibitor.
(Science Kaelin et al 2013). These results are illustrated in the graph below.

Figure A demonstrates that insertion of R132H IDH1 mutation into TF-1 cells leads to growth factor independence
which can be reversed by the addition of an Agios IDH1 mutant inhibitor. Figure B demonstrates that this
transformation to growth factor independence can be replicated solely by the addition of 2HG(R). As expected, the
IDH1 mutant inhibitor has no effect on the ability of exogenously administered 2HG to transform cells.

11
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An ex vivo model is shown in the figure below, in which human acute myelogenous leukemia, or AML, bone marrow
cells removed directly from a patient with a leukemia positive for an IDH2 mutation were maintained in short term
culture. Treatment with the Agios clinical candidate AG-221 at concentrations achievable in vivo revealed a
significant decrease in leukemia cells (myeloblasts) associated with evidence that normal cell maturation is returning,
as noted by the increase in normal maturing cells (promyeocytes, myeocytes, metamyelocytes and granulocytes).
These data provide ex vivo proof of concept that inhibitors targeting mutant IDH2 could induce differentiation in cells
previously destined to form undifferentiated leukemic cells.

Taken together, these data provide compelling evidence that IDH1 or IDH2 mutant inhibitors induce differentiation in
both cell based models and primary patient samples. The best example of an approved treatment that can reverse the
block in differentiation induced by a mutation is all trans-retinoic acid (ATRA) for the treatment of acute
promyelocytic leukemia. This single agent leads to complete responses in this form of leukemia, which is driven by a
genetic alteration in the retinoic acid receptor, and is proof of principle that differentiation therapy can lead to major
clinical activity in patients with acute leukemia.

In addition we have been able to generate AML mouse models leveraging primary samples from both IDH1 and IDH2
mutant positive patients. In an IDH1 mutant positive AML model, after 28 days of treatment with an Agios IDH1
mutant inhibitor, we were able to demonstrate early signs of single agent activity and synergy in combination with
chemotherapy. In an IDH2 mutant positive AML model, we were able to reproduce an aggressive form of leukemia.
Using our lead IDH2 mutant inhibitor AG-221, we demonstrated a dose dependent survival advantage in comparison
to standard chemotherapy. The group of animals receiving the highest dose of AG-221 all survived until the study was
completed. A dose dependent decrease in leukemia and evidence of normal differentiation was seen in all AG-221
treated animals. As we enter clinical development, these models help to inform our early strategies in designing single
agent and combination clinical studies.

Incidence of IDH mutations

To date, IDH1 and IDH2 mutations have been found to be prevalent in both solid and hematologic tumors. Mutations
in IDH1 were identified through a genome-wide mutation analysis in glioblastoma multiforme, or
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GBM, the most common and aggressive type of brain cancer. High throughput deep sequencing revealed the presence
of mutations in either IDH1 or IDH2 in more than 70% of grade II-III gliomas and secondary glioblastomas.
Subsequent sequencing efforts revealed alterations in these two genes across additional cancers, including
hematologic malignancies. Mutations in IDH1 and IDH2 are generally mutually exclusive and occur at very early
stages of tumor development suggesting that they can promote tumorigenesis.

� IDH2 mutations appear to be most prevalent in hematologic tumors. Among patients with AML, IDH2
mutations have been observed in 15% of adult patients. Outside of AML, IDH2 mutations are found in a
subset of other hematologic and non-hematologic cancers. Sequence analysis has shown that IDH2 mutations
occur in approximately 5% of patients with myelodysplastic syndrome, or MDS, or myeloproliferative
neoplasms, or MPN. IDH2 mutations have also been found in several solid tumor types such as melanoma,
glioma and chondrosarcoma.

� IDH1 mutations appear to be most prevalent in solid tumors. Among patients with gliomas (low grade glioma
and secondary glioblastoma), IDH1 mutations have been observed in 70% of patients. Outside of gliomas,
mutations have been found in a subset of other solid and hematologic cancers. Importantly, mutations in IDH1
have been identified in difficult to treat cancers such as chondrosarcoma and cholangiocarcinoma where both
the treatment options and prognosis for patients are poor. IDH1 mutations have also been found in several
other solid tumor types such as colon, melanoma and lung.

The following table summarizes our current initial estimates on the prevalence of IDH2 and IDH1 mutations in
hematologic and solid tumors. We believe our estimates may expand as more cancer treatment centers screen for these
IDH mutations.

Mutation Indications % with IDH mutations Estimated patient numbers (1)

IDH2            Acute Myeloid Leukemia (AML) 15% 7,200
MDS/MPN 5%                             2,000
Angio-immunoblastic T cell NHL 25% 400
Others (melanoma, glioma,
chondrosarcoma) 3-5% 1,500

Total 11,100

IDH1            Grade II, III glioma & secondary
GBM 70% 11,000
Chondrosarcoma >50% 4,600
AML 7.50% 3,600
MDS/MPN 5% 2,000
Intrahepatic Cholangiocarcinoma 20% 1,600
Others (colon, melanoma, lung) 1-2% 8,000

Total 30,800
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(1) Estimated U.S., Europe and Japan incidence

AG-221: lead IDH2 program

AG-221 is an orally available, selective, potent inhibitor of the mutated IDH2 protein, making it a highly targeted
therapeutic candidate for the treatment of patients with cancers that harbor IDH2 mutations, including those with
AML. Based on our established non-clinically-based target profiling, as well as non-clinical in vitro and in vivo
efficacy data, there is a clear rationale to develop AG-221 in defined target populations that harbor the IDH2 gene
mutation.
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We have conducted exploratory pharmacology studies to develop a model of IDH2 mutant-induced tumorigenesis and
to characterize the binding, inhibition, and selectivity of AG-221. AG-221 is a potent inhibitor of the IDH2 mutant
protein. We have demonstrated in in vitro experiments and in in vivo models that exposure to AG-221 reduces 2HG
levels to those found in normal cells, reverses 2HG-induced histone hypermethylation, and induces differentiation in
multiple leukemia cell models. Targeted inhibition of the IDH2 mutant also reversed the differentiation block in both
TF-1 leukemia cells and primary AML cells derived from patients.

During 2013, we successfully completed IND-enabling studies on AG-221. The molecule has excellent
pharmacological properties with a wide therapeutic index. In September 2013, we initiated our first phase 1 study for
AG-221 in patients with advanced hematologic malignancies with an IDH2 mutation. This multi-center, global,
multiple ascending dose trial will primarily assess safety and tolerability for AG-221 in adults with AML or related
diseases. Secondary endpoints will evaluate the pharmacokinetics and pharmacodynamics properties of AG-221 and
determine if any efficacy signals can be measured. The initial proof of mechanism will require the reduction of the
metabolite 2HG in response to drug treatment. Multiple disease specific cohorts of 10-20 patients will be enrolled
after a safe biologically active dose has been determined to evaluate the single-agent disease modifying activity of
AG-221. We expect to report initial clinical data at the 2014 American Association for Cancer Research annual
meeting in April 2014. We intend to conduct subsequent trials in patients with other cancers carrying the IDH2
mutation and in combination with other anti-cancer agents. We plan to pursue additional clinical studies, evaluating
both single-agent as well as combination therapy in patients with serious and life-threatening hematological and solid
tumors that harbor IDH2 mutation, in the most efficient manner as we seek to establish the safety and effectiveness of
AG-221. The potential regulatory pathway (i.e., conventional or accelerated approval) will be determined by data
emerging from the early development program.

AG-120: lead IDH1 program

AG-120 is an orally available, selective, potent inhibitor of the mutated IDH1 protein, making it a highly targeted
therapeutic candidate for the treatment of patients with cancers that harbor IDH1 mutations. Importantly, mutations in
IDH1 have been identified in difficult to treat cancers such as chondrosarcoma and cholangiocarcinoma where both
the treatment options and prognosis for patients are poor. These are indications where the standard of care treatment
options are limited, thus providing an opportunity for more rapid development of an IDH1 mutant inhibitor. Based on
our nonclinical in vitro and in vivo efficacy data, there is a clear rationale to develop AG-120 in defined target
populations that harbor the IDH1 gene mutation.

We have successfully filed an IND for AG-120 that has been accepted by the FDA. The molecule has excellent
pharmacological properties with a wide therapeutic index. In March 2014, we initiated a phase 1 study for AG-120 in
patients with advanced hematologic malignancies. In early 2014, we plan to initiate a second phase I clinical trial in
advanced solid tumors. Both trials will only enroll patients that carry the IDH1 mutation.

Other programs

In addition to our lead IDH2 and IDH1 programs, we are in earlier stages of validation and drug discovery on multiple
novel programs.

Inborn Errors of Metabolism

Background
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IEMs are a broad group of more than 600 orphan genetic diseases caused by mutations of single metabolic genes. In
these disorders, the defect of a single metabolic enzyme disrupts the normal functioning of a metabolic pathway,
leading to either aberrant accumulation of �upstream� metabolites which may be toxic or interfere with normal function
or reduced ability to synthesize essential �downstream� metabolites or other critical cellular components. IEMs are also
referred to as congenital metabolic diseases or rare genetic metabolic diseases.

14

Edgar Filing: AGIOS PHARMACEUTICALS INC - Form 10-K

Table of Contents 27



Table of Contents

The term inborn error of metabolism was coined by a British physician, Archibald Garrod (1857�1936), in the early
20th century. He is known for work that prefigured the �one gene-one enzyme� hypothesis, and his seminal text, Inborn
Errors of Metabolism, was published in 1923. Traditionally, IEMs were categorized as disorders of carbohydrate
metabolism, amino acid metabolism, organic acid metabolism, or lysosomal storage diseases. In recent decades,
hundreds of new IEMs have been discovered and the categories have proliferated.

Most of these diseases are rare or ultra-rare orphan diseases, often with severe or life-threatening features. A disorder
is considered orphan if it affects fewer than 200,000 people in the United States, or fewer than five per 10,000 people
in the European Union. In a study in British Columbia, the overall incidence of IEMs was estimated to be 70 per
100,000 live births or one in 1,400 births, overall representing more than approximately 15% of single gene disorders
in the population. Incidence of a single IEM can vary widely but is generally rare, usually equal to or less than one per
100,000 births. Many IEMs are likely to be under-diagnosed given the lack of available therapies or diagnostics and
the rarity of the condition.

Current treatment options for these disorders are limited. Diet modification or nutrient supplementation can be
beneficial in some IEMs. Several of these disorders, from a group known as lysosomal storage diseases, have been
treated successfully with enzyme replacement therapy, or ERT, the therapeutic administration of a functional version
of the defective enzyme. Examples of ERTs for lysosomal storage disorders include Fabrazyme ® for Fabry disease,
Myozome ® for Pompe disease, Cerezyme ® for Gaucher disease, and Elaprase ® for Hunter syndrome.

Unfortunately, most mutations driving IEMs are intracellular and not amenable for treatment with enzyme
replacement therapies. As a result, despite the promising progress made for patients with a small group of these
diseases, the vast majority of patients with IEMs have few therapeutic options available, and the standard of care is
palliative, meaning treatment of symptoms with no effect on underlying disease mechanisms. We are taking a novel
small molecule approach to correct the metabolic defects within diseased cells with a goal of developing
transformative medicines for patients.

Pyruvate kinase deficiency program

Pyruvate kinase, or PK, is the enzyme involved in the second to last reaction in glycolysis�the conversion of glucose
into lactic acid. This enzyme is critical for the survival of the cell and has several tissue-specific isoforms (PKR, PKL,
PKM1 and PKM2). PKR is the isoform of pyruvate kinase which is present in red blood cells. Mutations in PKR
cause defects in red cell glycolysis and leads to a hematological IEM known as pyruvate kinase deficiency, or PK
deficiency. Glycolysis is the only pathway available for red blood cells to maintain the production of ATP, or
Adenosine-5�-triphosphate, which transports chemical energy within cells for metabolism. Accordingly, total absence
of the PKR gene is not compatible with life. PK deficiency leads to a shortened life-span for red blood cells and is the
most common form of non-spherocytic hemolytic anemia in humans. The disease is autosomal recessive, meaning
children inherit one mutated form of PKR from one parent and the second mutated form from the other parent.
Children with the disease produce PKR enzyme that has only a fraction of the normal level of activity (generally
<50%). Parents of affected children have only one copy of the mutated PKR enzyme and are clinically normal.

PK deficiency is a rare disorder and disease understanding is still evolving. Several published epidemiology studies
estimated prevalence of PK deficiency between three to nine affected patients per million. Agios estimates that
between 1,000-3,000 diagnosed patients are alive in the U.S., with similar numbers in Europe, and we believe that the
disease is likely under-diagnosed. There is no unique ethnic or geographic representation of the disease. The disease
manifests by mild to severe forms of anemia caused by the excessive premature destruction of red blood cells. The
precise mechanism for the destruction is not well understood but is thought to result from membrane instability
secondary to the metabolic defect caused by the low level of PKR enzyme. The hemolysis is �extra-vascular� in that the
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red blood cells are destroyed in small capillaries or organs and not spontaneously breaking open in the circulation.
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The disease typically presents during early infancy with jaundice and severe anemia, which can require immediate
life-saving intervention via replacement of the infant�s entire blood system with a donor�s blood, referred to as an
exchange transfusion. Children are classified as either severe disease (hemoglobin <8gm/dl and life-long need for
transfusions) or moderate (hemoglobin levels of 8-10 gm/dl and intermittent or rare transfusion support). Adults also
fall into two similar categories: severe, which requires chronic transfusions, often monthly, or moderate, which
requires intermittent transfusions. Both moderate and severe patients may develop a severe hemolytic crisis in the face
of infections or other �stressful� situations and face life-long anemia with an impact on the quality of life.

There is no treatment for this disease other than transfusion support and the disease is life-long. The true natural
history and impact of life-long hemolysis is unknown. Chronic iron overload related to transfusions and possibly the
disease itself can lead to life-threatening complications. Splenectomy, which refers to removal of the spleen, can
modify the symptoms of the disease in some patients but has minimal impact on the ongoing hemolysis. Agios has
commissioned and initiated a natural history study that will collect retrospective medical history, routine clinical, and
quality of life measures for patients with PK deficiency.

AG-348: lead PKR program

Our development candidate AG-348 is an orally available, potent small molecule activator of PKR. Preclinical in vitro
data demonstrate that these activators can significantly enhance both the activity and the stability of the majority of
the common PKR mutants. This degree of enzyme activation leads to a meaningful correction of the metabolic
imbalance normally found within mutant cells. Red blood cells have been obtained from patients with severe and
moderate PK deficiency where ex vivo studies have demonstrated enzyme activation and metabolic improvement. We
have successfully completed IND-enabling studies on AG-348 and the molecule has excellent pharmacological
properties with a wide therapeutic index. We expect to start single and multiple ascending dose-escalation phase 1
clinical trials for AG-348 in healthy volunteers in mid-2014.

We believe the clinical and regulatory strategy for our PK deficiency program has well established primary and
secondary endpoints similar to that of other approved medicines developed for the treatment of other anemias.

Type II D-2 hydroxyglutaric aciduria: IDH2 non-cancer indication

A germline mutation in IDH2, identical to that of cancer patients, has recently been discovered in patients with an
ultra-rare, extremely debilitating, and uniformly fatal, genetic neurometabolic disorder called Type II D-2
hydroxyglutaric aciduria. Type II D-2-HGA patients develop a range of medical complications, including
developmental delay, seizures, hypotonia, epilepsy, cardiomyopathy, and dysmorphic features. Few affected patients
survive past their teens, with the majority dying from cardiac and/or central nervous system disease.

In addition to our planned cancer development program, we will potentially evaluate the use of AG-221 for Type II
D-2 HGA. We have initiated collaborations with global metabolic clinical centers to further explore the prevalence
and incidence of the disease. There have been potentially 50 reported cases globally, however there is uncertainty as to
the number of patients. In addition, we have created a genetically derived mouse model that appears to replicate the
disease. This model should allow us to conduct profiling and efficacy studies with AG-221 and other IDH2 mutant
specific compounds.

Other preclinical IEM programs

Our approach is to identify a series of IEMs which share the following common set of features:
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� single gene defect;

� severe clinical presentation with evidence that disease damage is progressive but potentially reversible;

� adequate number of patients identified for prospective clinical trials; and

� an assessment of the target, based upon a detailed mutational, structural, and metabolomic analysis, to
determine if a small molecule approach to correcting the disease is possible.
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Collaboration with Celgene

In April 2010, we entered into a Discovery and Development Collaboration and License Agreement with Celgene,
focused on targeting cancer metabolism. The goal of the collaboration is to discover, develop and commercialize
disease-altering therapies in oncology arising out of our cancer metabolism research platform that have achieved
development candidate status on or before April 14, 2014. Celgene has the option to extend such period through
April 14, 2016 and in December 2013, notified us of its intention to extend the period through April 14, 2015. We
refer to such four to six year period as the discovery phase of the collaboration. We are leading discovery, preclinical
and early clinical development for all cancer metabolism programs under the collaboration. We have nominated two
development candidates during the discovery phase and both development candidates have been confirmed by a joint
research committee, or JRC, pursuant to the agreement�our IDH1 and IDH2 development candidates. Primarily all of
our revenues for the years ended December 31, 2013, 2012 and 2011 are from payments received under our agreement
with Celgene.

Discovery programs with development candidates. Celgene may elect to progress into preclinical development each
discovery program for which we nominate and the JRC confirms a development candidate during the discovery phase.
If Celgene makes such an election, we will, at our expense, conduct studies required to meet the requirements for
filing an IND, or IND-enabling studies, and, following their successful completion as confirmed by the JRC, we will
file an IND to commence clinical studies of such development candidate. If the FDA accepts the IND, Celgene may
request that we conduct an initial phase 1 study at our expense, for which Celgene will pay us at least $5 million upon
enrollment of the last patient in such study unless such program becomes a split licensed program, as described below.

Celgene may elect to convert each discovery program for which we have nominated a development candidate into a
co-commercialized licensed program, the attributes of which are described below. We have the right, exercisable
during a specified period following FDA acceptance of the applicable IND, to convert one of every three
co-commercialized licensed programs into a split licensed program, for which we retain the United States rights, other
attributes of which are further described below. Our IDH2 program will not be a split licensed program. We may elect
to opt out of any split licensed program, after which such split licensed program will revert to a co-commercialized
licensed program, and Celgene will have the right, but not the obligation, to commercialize medicines from such
program in the United States. We have chosen AG-120, and our IDH1 program, as our first split licensed program.

We will retain our rights to the development candidate and certain other compounds from any discovery program for
which we nominate and the JRC confirms a development candidate and that Celgene does not elect to progress into
preclinical development or convert into a co-commercialized licensed program. In addition, if the JRC or Celgene
elects not to continue collaboration activities with respect to a particular target, either we or Celgene would have the
right independently to undertake a discovery program on such target and would have rights to specified compounds
from such program, subject to certain �buy-in� rights granted to the other party.

Further development and commercialization of programs. The agreement provides for three types of licensed
programs discussed above: co-commercialized licensed programs, split licensed programs, and buy-in programs.
Celgene�s and our rights and obligations under each licensed program vary depending on the type of licensed program,
as described below.

� Co-commercialized licensed programs: Celgene will lead and, following either IND acceptance by the FDA
or, if Celgene requests us to conduct the initial phase 1 study, completion of such study, will fund global
development and commercialization of each co-commercialized licensed program. We have the right to
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participate in a portion of sales activities in the United States for medicines from co-commercialized programs
in accordance with the applicable commercialization plan.

� Split licensed programs: Celgene will lead development and commercialization outside the United States, and
we will lead development and commercialization in the United States, for each split licensed program. We
and Celgene will equally fund the global development costs of each split licensed program
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that are not specific to any particular region or country, Celgene will be responsible for development and
commercialization costs specific to countries outside the United States, and we will be responsible for
development and commercialization costs specific to the United States.

� Buy-in programs: The party that was conducting an independent program that became a buy-in program will
lead the development and commercialization of such program. The party that elects to buy in to such program
will be responsible for funding a portion of development costs incurred after acceptance of an IND for a
buy-in program compound, and the lead party will be responsible for all other development costs and all
commercialization costs for medicines from such buy-in program.

In addition, Celgene may license certain discovery programs for which we did not nominate or the JRC did not
confirm a development candidate during the discovery phase and for which Celgene will lead and fund global
development and commercialization. We refer to these as picked licensed programs.

Collaboration governance. The collaboration is managed by a set of joint committees comprised of equal numbers of
representatives from each of us and Celgene. The joint steering committee, or JSC, oversees and coordinates the
overall conduct of the collaboration. The JRC oversees and coordinates discovery, research and preclinical activities
with respect to each discovery program during the discovery phase. A joint development committee, or JDC, for each
licensed program will oversee and coordinate development (including manufacturing of clinical supply) of medicines
under such licensed program. The joint commercialization committee, or JCC, will oversee the commercialization
(including manufacturing of commercial supply) of medicines under the licensed programs.

Diligence. We and Celgene each must use commercially reasonable efforts to perform all activities for which such
party is responsible under the collaboration.

Exclusivity. During the discovery phase, we may not directly or indirectly develop, manufacture or commercialize,
except pursuant to the agreement, any product or product candidate for any cancer indication with specified activity
against certain metabolic targets (except in connection with certain specified third party collaborations), or with
specified activity against any collaboration target (or any target for which Celgene is conducting an independent
program that we elected not to buy in to) for any indication. Following the discovery phase until termination or
expiration of the agreement, either in its entirety or with respect to the relevant program, we may not directly or
indirectly develop, manufacture or commercialize, outside of the collaboration, any therapeutic modality with
specified activity against any collaboration target that is within a licensed program or against any former collaboration
target against which Celgene is conducting an independent program under the agreement. Pursuant to the terms of the
first amendment to the agreement, we have the right to develop, manufacture and commercialize outside of the
collaboration certain medicines directed against PKR for certain indications, including PK deficiency, subject to
specified conditions, including a right of first negotiation that Celgene may exercise if we intend to license our PKR
program to any third party.

Financial terms. Under the terms of the agreement, we received an upfront payment of approximately $121.2 million.
In addition, Celgene purchased 5,190,551 shares of our series B convertible preferred stock at a price of $1.70 per
share, resulting in net proceeds to us of approximately $8.8 million. Celgene made a payment to us of $20.0 million
pursuant to an October 2011 amendment in consideration of extending the discovery phase until April 14, 2014. In
December 2013, Celgene elected to extend the discovery phase of the strategic collaboration by one year, extending
the initial period of exclusivity from four years to five years. As a result of the extension, we will receive a $20.0
million extension payment from Celgene, which payment is expected in May 2014.
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We may be eligible to receive an additional $20.0 million through a final extension payment to extend the discovery
phase until April 2016. We may also be eligible to receive up to $120.0 million in potential milestone payments
payable for each licensed program other than buy-in programs. The potential milestone payments under the agreement
for such licensed program are comprised of: (i) a $25.0 million milestone payment upon
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achievement of a specified clinical development milestone event, (ii) up to $70.0 million in milestone payments upon
achievement of specified regulatory milestone events, and (iii) a $25.0 million milestone payment upon achievement
of a specified commercial milestone event (for co-commercialized and certain other licensed programs only). In
addition, we are eligible to receive a payment of $22.5 million upon achievement of an early clinical development
milestone event for certain co-commercialized licensed programs. We are also eligible to receive a one-time payment
of $25.0 million upon dosing of the last patient in a phase 2 study for the first split licensed program, our IDH1
Program, AG-120.

We are eligible to receive royalties at tiered, low- to mid-teen percentage rates on Celgene�s net sales of medicines
from licensed programs. We are also eligible to receive royalties at a fixed, mid-single digit percentage rate on net
sales of medicines from certain Celgene independent programs. We may be obligated to pay Celgene royalties at
tiered, low- to mid-teen percentage rates on our net sales in the United States of medicines from split licensed
programs and on net sales of medicines from buy-in programs for which we are the commercializing party.

Termination. Celgene may terminate the agreement for convenience in its entirety or with respect to one or more
programs upon ninety days written notice to us. Either we or Celgene may terminate the agreement, in its entirety or
with respect to one or more programs, if the other party is in material breach and fails to cure such breach within the
specified cure period; however, if such breach relates solely to a specific program, the non-breaching party may
terminate the agreement solely with respect to such program. Either we or Celgene may terminate the agreement in the
event of specified insolvency events involving the other party.

If Celgene terminates the agreement as a result of our uncured material breach, then certain of our rights and certain of
Celgene�s obligations described above would change with respect to the terminated program(s), including, for
example: the licenses we granted to Celgene would become perpetual; milestone payments to which we may be
entitled may be reduced or eliminated; royalties to which we may be entitled may be reduced or eliminated; we would
lose the development and commercialization rights for the United States for any terminated split licensed program;
and we would grant Celgene specified rights, and take specified actions, to assist Celgene in continuing the
development, manufacture and commercialization of medicines for the United States from each terminated split
licensed program.

If Celgene terminates the agreement for convenience or if we terminate the agreement as a result of Celgene�s uncured
material breach, the licenses we granted to Celgene with respect to the terminated program(s) will end, and we will
have specified rights for, and Celgene will take specified actions to assist us in continuing, the development,
manufacture and commercialization of medicines from each terminated program.

Intellectual Property

Our commercial success depends in part on our ability to obtain and maintain proprietary or intellectual property
protection for our product candidates and our core technologies, including novel biomarker and diagnostic
discoveries, and other know-how, to operate without infringing on the proprietary rights of others and to prevent
others from infringing our proprietary or intellectual property rights. Our policy is to seek to protect our proprietary
and intellectual property position by, among other methods, filing U.S., international and foreign patent applications
related to our proprietary technology, inventions and improvements that are important to the development and
implementation of our business. We also rely on trade secrets, know-how and continuing technological innovation to
develop and maintain our proprietary and intellectual property position.

We file patent applications directed to our key product candidates, including AG-221, AG-120 and AG-348, in an
effort to establish intellectual property positions regarding new chemical entities relating to these product candidates
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as well as uses of new chemical entities in the treatment of diseases. We also seek patent protection with respect to
biomarkers that may be useful in selecting the right patient population for therapies with our product candidates. As of
December 31, 2013, we had a portfolio of pending U.S. and foreign patent applications. A significant portion of our
pending patent applications pertain to our key development programs, including AG-221, AG-120 and AG-348. Any
patents that may issue from these applications would expire between 2027 and 2035.
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In addition to the pending patent applications covering our most advanced product candidates, our portfolio also
includes pending patent applications relating to diagnostic methods for detecting various IDH1 and IDH2 mutations,
as well as compositions of matter and methods of use directed to modulating other metabolic targets.

The term of individual patents depends upon the legal term for patents in the countries in which they are obtained. In
most countries, including the United States, the patent term is 20 years from the earliest filing date of a
non-provisional patent application. In the United States, a patent�s term may be lengthened by patent term adjustment,
which compensates a patentee for administrative delays by the U.S. Patent and Trademark Office, or the USPTO, in
examining and granting a patent, or may be shortened if a patent is terminally disclaimed over an earlier filed patent.
The term of a patent that covers a drug or biological product may also be eligible for patent term extension when FDA
approval is granted, provided statutory and regulatory requirements are met. In the future, if and when our product
candidates receive approval by the FDA or foreign regulatory authorities, we expect to apply for patent term
extensions on issued patents covering those products, depending upon the length of the clinical trials for each
medicine and other factors. There can be no assurance that any of our pending patent applications will issue or that we
will benefit from any patent term extension or favorable adjustment to the term of any of our patents.

As with other biotechnology and pharmaceutical companies, our ability to maintain and solidify our proprietary and
intellectual property position for our product candidates and technologies will depend on our success in obtaining
effective patent claims and enforcing those claims if granted. However, patent applications that we may file or license
from third parties may not result in the issuance of patents. We also cannot predict the breadth of claims that may be
allowed or enforced in our patents. Any issued patents that we may receive in the future may be challenged,
invalidated or circumvented. For example, we cannot be certain of the priority of inventions covered by pending
third-party patent applications. If third parties prepare and file patent applications in the United States that also claim
technology or therapeutics to which we have rights, we may have to participate in interference proceedings in the
USPTO to determine priority of invention, which could result in substantial costs to us, even if the eventual outcome
is favorable to us. In addition, because of the extensive time required for clinical development and regulatory review
of a product candidate we may develop, it is possible that, before any of our product candidates can be
commercialized, any related patent may expire or remain in force for only a short period following commercialization,
thereby reducing any advantage of any such patent.

In addition to patents, we rely upon unpatented trade secrets and know-how and continuing technological innovation
to develop and maintain our competitive position. We seek to protect our proprietary information, in part, using
confidentiality agreements with our collaborators, scientific advisors, employees and consultants, and invention
assignment agreements with our employees. We also have agreements requiring assignment of inventions with
selected consultants, scientific advisors and collaborators. The confidentiality agreements are designed to protect our
proprietary information and, in the case of agreements or clauses requiring invention assignment, to grant us
ownership of technologies that are developed through a relationship with a third party.

With respect to our proprietary cellular metabolism technology platform, we consider trade secrets and know-how to
be our primary intellectual property. Trade secrets and know-how can be difficult to protect. In particular, we
anticipate that with respect to this technology platform, these trade secrets and know-how will over time be
disseminated within the industry through independent development, the publication of journal articles describing the
methodology, and the movement of personnel skilled in the art from academic to industry scientific positions.

Competition

The pharmaceutical and biotechnology industries are characterized by rapidly advancing technologies, intense
competition and a strong emphasis on proprietary products. While we believe that our technology, development
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many different sources, including major pharmaceutical, specialty pharmaceutical and biotechnology companies,
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academic institutions and governmental agencies and public and private research institutions. Any product candidates
that we successfully develop and commercialize will compete with existing therapies and new therapies that may
become available in the future.

We compete in the segments of the pharmaceutical, biotechnology and other related markets that address cancer
metabolism and IEMs. There are other companies working to develop therapies in the field of cancer metabolism and
IEMs. These companies include divisions of large pharmaceutical companies and biotechnology companies of various
sizes.

Cancer metabolism. In the field of cancer metabolism, our principal competitors include AstraZeneca, Calithera
Biosciences, Cornerstone Pharmaceuticals, Inc., Eli Lilly and Company, Forma Therapeutics Holdings, LLC,
GlaxoSmithKline plc, Merck & Co., Novartis International AG, Pfizer, Inc., and Roche Holdings, Inc., and its
subsidiary Genentech, Inc.

The most common methods of treating patients with cancer are surgery, radiation and drug therapy, including
chemotherapy, hormone therapy and targeted drug therapy. There are a variety of available drug therapies marketed
for cancer. In many cases, these drugs are administered in combination to enhance efficacy. While our product
candidates may compete with many existing drug and other therapies, to the extent they are ultimately used in
combination with or as an adjunct to these therapies, our product candidates will not be competitive with them. Some
of the currently approved drug therapies are branded and subject to patent protection, and others are available on a
generic basis. Many of these approved drugs are well established therapies and are widely accepted by physicians,
patients and third-party payors. In general, although there has been considerable progress over the past few decades in
the treatment of cancer and the currently marketed therapies provide benefits to many patients, these therapies all are
limited to some extent in their efficacy and frequency of adverse events, and none are successful in treating all
patients. As a result, the level of morbidity and mortality from cancer remains high.

In addition to currently marketed therapies, there are also a number of medicines in late stage clinical development to
treat cancer. These medicines in development may provide efficacy, safety, convenience and other benefits that are
not provided by currently marketed therapies. As a result, they may provide significant competition for any of our
product candidates for which we obtain market approval.

Inborn errors of metabolism. In the field of IEMs, our principal competitors include Alexion Pharmaceuticals, Inc.,
BioMarin Pharmaceutical, Inc., Genzyme, a Sanofi company, and Shire Biochem, Inc.

The most common methods for treating patients with IEMs are dietary restriction, dietary supplementation or
replacement, treatment of symptoms and complications, gene therapy, organ transplant and enzyme replacement
therapies. There are a number of marketed enzyme replacement therapies available for treating patients with IEMs. In
some cases, these treatment methods are used in combination to improve efficacy. While our product candidates may
compete with existing medicines and other therapies, to the extent they are ultimately used in combination with or as
an adjunct to these therapies, our product candidates will not be competitive with them. In addition to currently
marketed therapies, there are also a number of products that are either enzyme replacement therapies or gene therapies
in various stages of clinical development to treat IEMs. These products in development may provide efficacy, safety,
convenience and other benefits that are not provided by currently marketed therapies. As a result, they may provide
significant competition for any of our product candidates for which we obtain market approval.

Many of our competitors may have significantly greater financial resources and expertise in research and
development, manufacturing, preclinical testing, conducting clinical trials, obtaining regulatory approvals and
marketing approved medicines than we do. Mergers and acquisitions in the pharmaceutical, biotechnology and
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management personnel and establishing clinical trial sites and patient registration for clinical trials, as well as in
acquiring technologies complementary to, or necessary for, our programs. Smaller or early stage companies may also
prove to be significant competitors, particularly through collaborative arrangements with large and established
companies.

The key competitive factors affecting the success of all of our product candidates, if approved, are likely to be their
efficacy, safety, convenience, price, the effectiveness of companion diagnostics in guiding the use of related
therapeutics, the level of generic competition and the availability of reimbursement from government and other
third-party payors.

Our commercial opportunity could be reduced or eliminated if our competitors develop and commercialize medicines
that are safer, more effective, have fewer or less severe side effects, are more convenient or are less expensive than
any medicines that we may develop. Our competitors also may obtain FDA or other regulatory approval for their
medicines more rapidly than we may obtain approval for ours, which could result in our competitors establishing a
strong market position before we are able to enter the market. In addition, our ability to compete may be affected in
many cases by insurers or other third-party payors seeking to encourage the use of generic medicines. There are many
generic medicines currently on the market for the indications that we are pursuing, and additional medicines are
expected to become available on a generic basis over the coming years. If our therapeutic product candidates are
approved, we expect that they will be priced at a significant premium over competitive generic medicines.

Manufacturing

We do not own or operate, and currently have no plans to establish, any manufacturing facilities. We currently rely,
and expect to continue to rely, on third parties for the manufacture of our product candidates for preclinical and
clinical testing, as well as for commercial manufacture of any products that we may commercialize. To date, we have
obtained materials for AG-221, AG-120 and AG-348 for our ongoing and planned phase 1 testing from third party
manufacturers. We obtain our supplies from these manufacturers on a purchase order basis and do not have a
long-term supply arrangement in place. We do not currently have arrangements in place for redundant supply for bulk
drug substance. For all of our product candidates, we intend to identify and qualify additional manufacturers to
provide the active pharmaceutical ingredient and fill-and-finish services prior to submission of a new drug application
to the FDA.

AG-221, AG-120 and AG-348 are organic compounds of low molecular weight, generally called small molecules.
They can be manufactured in reliable and reproducible synthetic processes from readily available starting materials.
The chemistry is amenable to scale-up and does not require unusual equipment in the manufacturing process. We
expect to continue to develop drug candidates that can be produced cost-effectively at contract manufacturing
facilities.

We generally expect to rely on third parties for the manufacture of any companion diagnostics we develop.

Research and Development Expenses

For the years ended December 31, 2013, 2012 and 2011, company-sponsored research and development expenses
were $54.5 million, $41.0 million and $31.3 million, respectively.

Government Regulation
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Government authorities in the United States, at the federal, state and local level, and in other countries extensively
regulate, among other things, the research, development, testing, manufacture, including any manufacturing changes,
packaging, storage, recordkeeping, labeling, advertising, promotion, distribution, marketing, post-approval monitoring
and reporting, import and export of pharmaceutical products, such as those we are developing.

22

Edgar Filing: AGIOS PHARMACEUTICALS INC - Form 10-K

Table of Contents 43



Table of Contents

United States drug approval process

In the United States, the FDA regulates drugs under the Federal Food, Drug, and Cosmetic Act, or FDCA, and
implementing regulations. The process of obtaining regulatory approvals and the subsequent compliance with
appropriate federal, state, local and foreign statutes and regulations requires the expenditure of substantial time and
financial resources. Failure to comply with the applicable United States requirements at any time during the product
development process, approval process or after approval, may subject an applicant to a variety of administrative or
judicial sanctions, such as the FDA�s refusal to approve pending applications, withdrawal of an approval, imposition of
a clinical hold, issuance of warning letters and untitled letters, product recalls, product seizures, total or partial
suspension of production or distribution injunctions, fines, refusals of government contracts, restitution, disgorgement
of profits or civil or criminal penalties.

The process required by the FDA before a drug may be marketed in the United States generally involves the
following:

� completion of preclinical laboratory tests, animal studies and formulation studies in compliance with the
FDA�s good laboratory practice, or GLP, regulations;

� submission to the FDA of an IND, which must become effective before human clinical trials may begin;

� approval by an independent institutional review board, or IRB, at each clinical site before each trial may be
initiated;

� performance of adequate and well-controlled human clinical trials in accordance with good clinical practices,
or GCP, to establish the safety and efficacy of the proposed drug for each indication;

� submission to the FDA of a new drug application, or NDA;

� satisfactory completion of an FDA inspection of the manufacturing facility or facilities at which the product is
produced to assess compliance with current good manufacturing practices, or cGMP, requirements and to
assure that the facilities, methods and controls are adequate to preserve the drug�s identity, strength, quality
and purity; and

� FDA review and approval of the NDA.
Preclinical studies and IND

Preclinical studies include laboratory evaluation of product chemistry and formulation, as well as in vitro and animal
studies to assess the potential for adverse events and in some cases to establish a rationale for therapeutic use. The
conduct of preclinical studies is subject to federal regulations and requirements, including GLP regulations for
safety/toxicology studies. An IND sponsor must submit the results of the preclinical tests, together with manufacturing
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information, analytical data, any available clinical data or literature and plans for clinical studies, among other things,
to the FDA as part of an IND. Some long-term preclinical testing, such as animal tests of reproductive adverse events
and carcinogenicity, may continue after the IND is submitted. An IND automatically becomes effective 30 days after
receipt by the FDA, unless before that time the FDA raises concerns or questions related to one or more proposed
clinical trials and places the trial on clinical hold. In such a case, the IND sponsor and the FDA must resolve any
outstanding concerns before the clinical trial can begin. As a result, submission of an IND may not result in the FDA
allowing clinical trials to commence.

Clinical trials

Clinical trials involve the administration of the investigational new drug to human subjects under the supervision of
qualified investigators in accordance with GCP requirements, which include, among other things, the requirement that
all research subjects provide their informed consent in writing before their participation in any clinical trial. Clinical
trials are conducted under written study protocols detailing, among other things, the objectives of the study, the
parameters to be used in monitoring safety and the effectiveness criteria to be evaluated. A protocol for each clinical
trial and any subsequent protocol amendments must be submitted to the
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FDA as part of the IND. In addition, an IRB at each institution participating in the clinical trial must review and
approve the plan for any clinical trial before it commences at that institution, and the IRB must conduct continuing
review. The IRB must review and approve, among other things, the study protocol and informed consent information
to be provided to study subjects. An IRB must operate in compliance with FDA regulations. Information about certain
clinical trials must be submitted within specific timeframes to the National Institutes of Health for public
dissemination at www.clinicaltrials.gov.

Human clinical trials are typically conducted in three sequential phases, which may overlap or be combined:

� Phase 1: The drug is initially introduced into healthy human subjects or patients with the target disease or
condition and tested for safety, dosage tolerance, absorption, metabolism, distribution, excretion and, if
possible, to gain an early indication of its effectiveness.

� Phase 2: The drug is administered to a limited patient population to identify possible adverse effects and
safety risks, to preliminarily evaluate the efficacy of the product for specific targeted diseases and to
determine dosage tolerance and optimal dosage.

� Phase 3: The drug is administered to an expanded patient population in adequate and well-controlled clinical
trials to generate sufficient data to statistically confirm the efficacy and safety of the product for approval, to
establish the overall risk-benefit profile of the product and to provide adequate information for the labeling of
the product.

Progress reports detailing the results of the clinical trials must be submitted at least annually to the FDA and, more
frequently, if serious adverse events occur. Phase 1, phase 2 and phase 3 clinical trials may not be completed
successfully within any specified period, or at all. Furthermore, the FDA or the sponsor may suspend or terminate a
clinical trial at any time on various grounds, including a finding that the research subjects are being exposed to an
unacceptable health risk. Similarly, an IRB can suspend or terminate approval of a clinical trial at its institution if the
clinical trial is not being conducted in accordance with the IRB�s requirements or if the drug has been associated with
unexpected serious harm to patients.

Marketing approval

Assuming successful completion of the required clinical testing, the results of the preclinical and clinical studies,
together with detailed information relating to the product�s chemistry, manufacture, controls and proposed labeling,
among other things, are submitted to the FDA as part of an NDA requesting approval to market the product for one or
more indications. Under federal law, the submission of most NDAs is additionally subject to a substantial application
user fee, currently exceeding $1.8 million, and the sponsor of an approved NDA is also subject to annual product and
establishment user fees, currently exceeding $98,000 per product and $520,000 per establishment. These fees are
typically increased annually.

The FDA conducts a preliminary review of all NDAs within the first 60 days after submission before accepting them
for filing to determine whether they are sufficiently complete to permit substantive review. The FDA may request
additional information rather than accept an NDA for filing. In this event, the application must be resubmitted with the
additional information. The resubmitted application is also subject to review before the FDA accepts it for filing. Once
the submission is accepted for filing, the FDA begins an in-depth substantive review. The FDA has agreed to specified
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performance goals in the review of NDAs. Under these goals, the FDA has committed to review most such
applications for non-priority products within 10 months, and most applications for priority review products, that is,
drugs that the FDA determines represent a significant improvement over existing therapy, within six months. The
review process may be extended by the FDA for three additional months to consider certain information or
clarification regarding information already provided in the submission. The FDA may also refer applications for novel
drugs or products that present difficult questions of safety or efficacy to an advisory committee, typically a panel that
includes clinicians and other experts, for
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review, evaluation and a recommendation as to whether the application should be approved. The FDA is not bound by
the recommendations of an advisory committee, but it considers such recommendations carefully when making
decisions.

Before approving an NDA, the FDA typically will inspect the facility or facilities where the product is manufactured.
The FDA will not approve an application unless it determines that the manufacturing processes and facilities are in
compliance with cGMP requirements and adequate to assure consistent production of the product within required
specifications. In addition, before approving an NDA, the FDA will typically inspect one or more clinical sites to
assure compliance with GCP and integrity of the clinical data submitted.

The testing and approval process requires substantial time, effort and financial resources, and each may take many
years to complete. Data obtained from clinical activities are not always conclusive and may be susceptible to varying
interpretations, which could delay, limit or prevent regulatory approval. The FDA may not grant approval on a timely
basis, or at all. We may encounter difficulties or unanticipated costs in our efforts to develop our product candidates
and secure necessary governmental approvals, which could delay or preclude us from marketing our products.

After the FDA�s evaluation of the NDA and inspection of the manufacturing facilities, the FDA may issue an approval
letter or a complete response letter. An approval letter authorizes commercial marketing of the drug with specific
prescribing information for specific indications. A complete response letter generally outlines the deficiencies in the
submission and may require substantial additional testing or information in order for the FDA to reconsider the
application. If and when those deficiencies have been addressed to the FDA�s satisfaction in a resubmission of the
NDA, the FDA will issue an approval letter. The FDA has committed to reviewing such resubmissions in two or six
months depending on the type of information included. Even with submission of this additional information, the FDA
ultimately may decide that the application does not satisfy the regulatory criteria for approval and refuse to approve
the NDA. Even if the FDA approves a product, it may limit the approved indications for use for the product, require
that contraindications, warnings or precautions be included in the product labeling, require that post-approval studies,
including phase 4 clinical trials, be conducted to further assess a drug�s safety after approval, require testing and
surveillance programs to monitor the product after commercialization, or impose other conditions, including
distribution restrictions or other risk management mechanisms, including Risk Evaluation and Mitigation Strategies,
or REMs, which can materially affect the potential market and profitability of the product. The FDA may prevent or
limit further marketing of a product based on the results of post-market studies or surveillance programs. After
approval, some types of changes to the approved product, such as adding new indications, manufacturing changes and
additional labeling claims, are subject to further testing requirements and FDA review and approval.

Fast track designation

The FDA is required to facilitate the development and expedite the review of drugs that are intended for the treatment
of a serious or life-threatening condition for which there is no effective treatment and which demonstrate the potential
to address unmet medical needs for the condition. Under the fast track program, the sponsor of a new drug candidate
may request the FDA to designate the product for a specific indication as a fast track product concurrent with or after
the filing of the IND for the product candidate. The FDA must determine if the product candidate qualifies for fast
track designation within 60 days after receipt of the sponsor�s request.

In addition to other benefits, such as the ability to use surrogate endpoints and have greater interactions with the FDA,
the FDA may initiate review of sections of a fast track product�s NDA before the application is complete. This rolling
review is available if the applicant provides and the FDA approves a schedule for the submission of the remaining
information and the applicant pays applicable user fees. However, the FDA�s time period goal for reviewing a fast
track application does not begin until the last section of the NDA is submitted. In addition, the fast track designation
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Priority review

Under FDA policies, a product candidate may be eligible for priority review, or review generally within a six-month
time frame from the time a complete application is received. Products regulated by the FDA�s Center for Drug
Evaluation and Research, or CDER, are eligible for priority review if they provide a significant improvement
compared to marketed products in the treatment, diagnosis or prevention of a disease. A fast track designated product
candidate would ordinarily meet the FDA�s criteria for priority review.

Accelerated approval

Under the FDA�s accelerated approval regulations, the FDA may approve a drug for a serious or life-threatening illness
that provides meaningful therapeutic benefit to patients over existing treatments based upon a surrogate endpoint that
is reasonably likely to predict clinical benefit. In clinical trials, a surrogate endpoint is a measurement of laboratory or
clinical signs of a disease or condition that substitutes for a direct measurement of how a patient feels, functions or
survives. Surrogate endpoints can often be measured more easily or more rapidly than clinical endpoints. A product
candidate approved on this basis is subject to rigorous post-marketing compliance requirements, including the
completion of phase 4 or post-approval clinical trials to confirm the effect on the clinical endpoint. Failure to conduct
required post-approval studies, or confirm a clinical benefit during post-marketing studies, would allow the FDA to
withdraw the drug from the market on an expedited basis. All promotional materials for drug candidates approved
under accelerated regulations are subject to prior review by the FDA.

Breakthrough therapy designation

Under the provisions of the new Food and Drug Administration Safety and Innovation Act, or FDASIA, enacted in
2012, a sponsor can request designation of a product candidate as a �breakthrough therapy.� A breakthrough therapy is
defined as a drug that is intended, alone or in combination with one or more other drugs, to treat a serious or
life-threatening disease or condition, and preliminary clinical evidence indicates that the drug may demonstrate
substantial improvement over existing therapies on one or more clinically significant endpoints, such as substantial
treatment effects observed early in clinical development. Drugs designated as breakthrough therapies are also eligible
for accelerated approval. The FDA must take certain actions, such as holding timely meetings and providing advice,
intended to expedite the development and review of an application for approval of a breakthrough therapy. Even if a
product qualifies for one or more of these programs, the FDA may later decide that the product no longer meets the
conditions for qualification or decide that the time period for FDA review or approval will not be shortened.

Orphan drugs

Under the Orphan Drug Act, the FDA may grant orphan drug designation to drugs intended to treat a rare disease or
condition, which is generally defined as a disease or condition that affects fewer than 200,000 individuals in the
United States. Orphan drug designation must be requested before submitting an NDA. After the FDA grants orphan
drug designation, the generic identity of the drug and its potential orphan use are disclosed publicly by the FDA.
Orphan drug designation does not convey any advantage in, or shorten the duration of, the regulatory review and
approval process. The first NDA applicant to receive FDA approval for a particular active ingredient to treat a
particular disease with FDA orphan drug designation is entitled to a seven-year exclusive marketing period in the
United States for that product, for that indication. During the seven-year exclusivity period, the FDA may not approve
any other applications to market the same drug for the same orphan indication, except in limited circumstances, such
as a showing of clinical superiority to the product with orphan drug exclusivity in that it is shown to be safer, more
effective or makes a major contribution to patient care. Orphan drug exclusivity does not prevent the FDA from
approving a different drug for the same disease or condition, or the same drug for a different disease or condition.
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application user fee.
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Pediatric information

Under the Pediatric Research Equity Act of 2003, as amended and reauthorized by the Food and Drug Administration
Amendments Act of 2007, or the FDAAA, an NDA or supplement to an NDA must contain data that are adequate to
assess the safety and effectiveness of the drug for the claimed indications in all relevant pediatric subpopulations, and
to support dosing and administration for each pediatric subpopulation for which the product is safe and effective. The
FDA may, on its own initiative or at the request of the applicant, grant deferrals for submission of some or all
pediatric data until after approval of the product for use in adults, or full or partial waivers from the pediatric data
requirements. Unless otherwise required by regulation, the pediatric data requirements do not apply to products with
orphan drug designation.

Combination products

The FDA regulates combinations of products that cross FDA centers, such as drug, biologic or medical device
components that are physically, chemically or otherwise combined into a single entity, as a combination product. The
FDA center with primary jurisdiction for the combination product will take the lead in the premarket review of the
product, with the other center consulting or collaborating with the lead center.

The FDA�s Office of Combination Products, or OCP, determines which center will have primary jurisdiction for the
combination product based on the combination product�s �primary mode of action.� A mode of action is the means by
which a product achieves an intended therapeutic effect or action. The primary mode of action is the mode of action
that provides the most important therapeutic action of the combination product, or the mode of action expected to
make the greatest contribution to the overall intended therapeutic effects of the combination product.

Often it is difficult for the OCP to determine with reasonable certainty the most important therapeutic action of the
combination product. In those difficult cases, the OCP will consider consistency with other combination products
raising similar types of safety and effectiveness questions, or which center has the most expertise to evaluate the most
significant safety and effectiveness questions raised by the combination product.

A sponsor may use a voluntary formal process, known as a Request for Designation, when the product classification is
unclear or in dispute, to obtain a binding decision as to which center will regulate the combination product. If the
sponsor objects to that decision, it may request that the agency reconsider that decision.

Overview of FDA regulation of companion diagnostics

We may seek to develop in vitro and in vivo companion diagnostics for use in selecting the patients that we believe
will respond to our therapeutics.

FDA officials have issued draft guidance that, when finalized, would address issues critical to developing in vitro
companion diagnostics, such as biomarker qualification, establishing clinical validity, the use of retrospective data, the
appropriate patient population and when the FDA will require that the device and the drug be approved
simultaneously. The draft guidance issued in July 2011 states that if safe and effective use of a therapeutic product
depends on an in vitro diagnostic, then the FDA generally will require approval or clearance of the diagnostic at the
same time that the FDA approves the therapeutic product. The FDA has yet to issue further guidance, and it is unclear
whether it will do so, or what the scope would be.

The FDA previously has required in vitro companion diagnostics intended to select the patients who will respond to
the cancer treatment to obtain Pre-Market Approval, or PMA, simultaneously with approval of the drug.
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PMA approval pathway

A medical device, including an in vitro diagnostic, or IVD, to be commercially distributed in the United States must
receive either 510(k) clearance or PMA approval from the FDA prior to marketing. Devices deemed by the FDA to
pose the greatest risk, such as life-sustaining, life supporting or implantable devices, or devices deemed
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not substantially equivalent to a previously 510(k) cleared device or a pre-amendment class III device for which PMA
applications have not been called, are placed in Class III requiring PMA approval. The PMA approval pathway
requires proof of the safety and effectiveness of the device to the FDA�s satisfaction.

The PMA approval pathway generally takes from one to three years or even longer from submission of the
application.

A PMA application for an IVD must provide extensive preclinical and clinical trial data. Preclinical data for an IVD
includes many different tests, including how reproducible the results are when the same sample is tested multiple
times by multiple users at multiple laboratories. The clinical data need to establish that the test is sufficiently safe,
effective and reliable in the intended use population. In addition, the FDA must be convinced that a device has clinical
utility, meaning that an IVD provides information that is clinically meaningful. A biomarker�s clinical significance
may be obvious, or the applicant may be able to rely upon published literature or submit data to show clinical utility.

A PMA application also must provide information about the device and its components regarding, among other things,
device design, manufacturing and labeling. The sponsor must pay an application fee.

As part of the PMA review, the FDA will typically inspect the manufacturer�s facilities for compliance with Quality
System Regulation, or QSR, requirements, which impose elaborate testing, control, documentation and other quality
assurance procedures.

Upon submission, the FDA determines if the PMA application is sufficiently complete to permit a substantive review,
and, if so, the FDA accepts the application for filing. The FDA then commences an in-depth review of the PMA
application. The entire process typically takes one to three years, but may take longer. The review time is often
significantly extended as a result of the FDA asking for more information or clarification of information already
provided. The FDA also may respond with a not approvable determination based on deficiencies in the application
and require additional clinical trials that are often expensive and time-consuming and can substantially delay approval.

During the review period, an FDA advisory committee, typically a panel of clinicians, may be convened to review the
application and recommend to the FDA whether, or upon what conditions, the device should be approved. Although
the FDA is not bound by the advisory panel decision, the panel�s recommendation is important to the FDA�s overall
decision making process.

If the FDA�s evaluation of the PMA application is favorable, the FDA typically issues an approvable letter requiring
the applicant�s agreement to specific conditions, such as changes in labeling, or specific additional information, such as
submission of final labeling, in order to secure final approval of the PMA. If the FDA concludes that the applicable
criteria have been met, the FDA will issue a PMA for the approved indications, which can be more limited than those
originally sought by the manufacturer. The PMA can include post-approval conditions that the FDA believes
necessary to ensure the safety and effectiveness of the device, including, among other things, restrictions on labeling,
promotion, sale and distribution. Failure to comply with the conditions of approval can result in material adverse
enforcement action, including the loss or withdrawal of the approval.

Even after approval of a PMA, a new PMA or PMA supplement may be required in the event of a modification to the
device, its labeling or its manufacturing process. Supplements to a PMA often require the submission of the same type
of information required for an original PMA, except that the supplement is generally limited to the information needed
to support the proposed change from the product covered by the original PMA.

Clinical trials
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A clinical trial is almost always required to support a PMA application. In some cases, one or more smaller
Investigational Device Exemption, or IDE, studies may precede a pivotal clinical trial intended to demonstrate the
safety and efficacy of the investigational device.
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All clinical studies of investigational devices must be conducted in compliance with the FDA�s requirements. If an
investigational device could pose a significant risk to patients pursuant to FDA regulations, the FDA must approve an
IDE application prior to initiation of investigational use. IVD trials usually do not require an IDE, as the FDA does
not judge them to be a significant risk because the results do not affect the patients in the study. However, for a trial
where the IVD result directs the therapeutic care of patients with cancer, we believe that the FDA would consider the
investigation to present significant risk.

An IDE application must be supported by appropriate data, such as laboratory test results, showing that it is safe to
test the device in humans and that the testing protocol is scientifically sound. The FDA typically grants IDE approval
for a specified number of patients. A non-significant risk device does not require FDA approval of an IDE. Both
significant risk and non-significant risk investigational devices require approval from IRBs at the study centers where
the device will be used.

During the trial, the sponsor must comply with the FDA�s IDE requirements for investigator selection, trial monitoring,
reporting and record keeping. The investigators must obtain patient informed consent, rigorously follow the
investigational plan and study protocol, control the disposition of investigational devices and comply with all
reporting and record keeping requirements. Prior to granting PMA approval, the FDA typically inspects the records
relating to the conduct of the study and the clinical data supporting the PMA application for compliance with
applicable requirements.

Although the QSR does not fully apply to investigational devices, the requirement for controls on design and
development does apply. The sponsor also must manufacture the investigational device in conformity with the quality
controls described in the IDE application and any conditions of IDE approval that the FDA may impose with respect
to manufacturing.

Post-market

After a device is on the market, numerous regulatory requirements apply. These requirements include: the QSR,
labeling regulations, the FDA�s general prohibition against promoting products for unapproved or �off label� uses, the
Medical Device Reporting regulation, which requires that manufacturers report to the FDA if their device may have
caused or contributed to a death or serious injury or malfunctioned in a way that would likely cause or contribute to a
death or serious injury if it were to recur, and the Reports of Corrections and Removals regulation, which requires
manufacturers to report recalls and field actions to the FDA if initiated to reduce a risk to health posed by the device
or to remedy a violation of the FDCA.

The FDA enforces these requirements by inspection and market surveillance. If the FDA finds a violation, it can
institute a wide variety of enforcement actions, ranging from a public warning letter to more severe sanctions such as:
fines, injunctions and civil penalties; recall or seizure of products; operating restrictions, partial suspension or total
shutdown of production; refusing requests for PMA approval of new products; withdrawing PMA approvals already
granted; and criminal prosecution.

Other regulatory requirements

Any drug manufactured or distributed by us pursuant to FDA approvals are subject to pervasive and continuing
regulation by the FDA, including, among other things, requirements relating to recordkeeping, periodic reporting,
product sampling and distribution, advertising and promotion and reporting of adverse experiences with the product.
After approval, most changes to the approved product, such as adding new indications or other labeling claims are
subject to prior FDA review and approval.
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The FDA may impose a number of post-approval requirements, including REMs, as a condition of approval of an
NDA. For example, the FDA may require post-marketing testing, including phase 4 clinical trials, and surveillance to
further assess and monitor the product�s safety and effectiveness after commercialization. Regulatory approval of
oncology products often requires that patients in clinical trials be followed for long periods to determine the overall
survival benefit of the drug.
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In addition, drug manufacturers and other entities involved in the manufacture and distribution of approved drugs are
required to register their establishments with the FDA and state agencies, and are subject to periodic unannounced
inspections by the FDA and these state agencies for compliance with cGMP requirements. Changes to the
manufacturing process are strictly regulated and often require prior FDA approval before being implemented. FDA
regulations also require investigation and correction of any deviations from cGMP and impose reporting and
documentation requirements upon us and any third-party manufacturers that we may decide to use. Accordingly,
manufacturers must continue to expend time, money and effort in the areas of production and quality control to
maintain cGMP compliance.

Once an approval is granted, the FDA may withdraw the approval if compliance with regulatory requirements and
standards is not maintained or if problems occur after the product reaches the market. Later discovery of previously
unknown problems with a product, including adverse events of unanticipated severity or frequency, or with
manufacturing processes, or failure to comply with regulatory requirements, may result in revisions to the approved
labeling to add new safety information, imposition of post-market studies or clinical trials to assess new safety risks or
imposition of distribution or other restrictions under a Risk Evaluation and Mitigation Strategy program. Other
potential consequences include, among other things:

� restrictions on the marketing or manufacturing of the product, complete withdrawal of the product from the
market or product recalls;

� fines, warning letters or holds on post-approval clinical trials;

� refusal of the FDA to approve pending applications or supplements to approved applications, or suspension or
revocation of product license approvals;

� product seizure or detention, or refusal to permit the import or export of products; or

� consent decrees, injunctions or the imposition of civil or criminal penalties.
The FDA strictly regulates marketing, labeling, advertising and promotion of products that are placed on the market.
Drugs may be promoted only for the approved indications and in accordance with the provisions of the approved
label. The FDA and other agencies actively enforce the laws and regulations prohibiting the promotion of off label
uses, and a company that is found to have improperly promoted off label uses may be subject to significant liability.

Additional provisions

In addition to FDA restrictions on marketing of pharmaceutical products, several other types of state and federal laws
have been applied to restrict certain marketing practices in the pharmaceutical industry in recent years. These laws
include anti-kickback statutes and false claims statutes. The federal healthcare program anti-kickback statute prohibits,
among other things, knowingly and willfully offering, paying, soliciting or receiving remuneration to induce or in
return for purchasing, leasing, ordering or arranging for the purchase, lease or order of any healthcare item or service
reimbursable under Medicare, Medicaid or other federally financed healthcare programs. This statute has been
interpreted to apply to arrangements between pharmaceutical manufacturers on the one hand and prescribers,
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purchasers and formulary managers on the other. Violations of the anti-kickback statute are punishable by
imprisonment, criminal fines, civil monetary penalties and exclusion from participation in federal healthcare
programs. Although there are a number of statutory exemptions and regulatory safe harbors protecting certain
common activities from prosecution or other regulatory sanctions, the exemptions and safe harbors are drawn
narrowly, and practices that involve remuneration intended to induce prescribing, purchases or recommendations may
be subject to scrutiny if they do not qualify for an exemption or safe harbor.

Federal false claims laws prohibit any person from knowingly presenting, or causing to be presented, a false claim for
payment to the federal government, or knowingly making, or causing to be made, a false statement to
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have a false claim paid. Recently, several pharmaceutical and other healthcare companies have been prosecuted under
these laws for allegedly inflating drug prices they report to pricing services, which in turn were used by the
government to set Medicare and Medicaid reimbursement rates, and for allegedly providing free product to customers
with the expectation that the customers would bill federal programs for the product. In addition, certain marketing
practices, including off-label promotion, may also violate false claims laws. The majority of states also have statutes
or regulations similar to the federal anti-kickback law and false claims laws, which apply to items and services
reimbursed under Medicaid and other state programs, or, in several states, apply regardless of the payor.

Physician Drug Samples

As part of the sales and marketing process, pharmaceutical companies frequently provide samples of approved drugs
to physicians. The Prescription Drug Marketing Act, or the PDMA, imposes requirements and limitations upon the
provision of drug samples to physicians, as well as prohibits states from licensing distributors of prescription drugs
unless the state licensing program meets certain federal guidelines that include minimum standards for storage,
handling and record keeping. In addition, the PDMA sets forth civil and criminal penalties for violations.

Foreign Regulation

In order to market any product outside of the United States, we would need to comply with numerous and varying
regulatory requirements of other countries regarding safety and efficacy and governing, among other things, clinical
trials, marketing authorization, commercial sales and distribution of our products. Whether or not we obtain FDA
approval for a product, we would need to obtain the necessary approvals by the comparable regulatory authorities of
foreign countries before we can commence clinical trials or marketing of the product in those countries. The approval
process varies from country to country and can involve additional product testing and additional administrative review
periods. The time required to obtain approval in other countries might differ from and be longer than that required to
obtain FDA approval. Regulatory approval in one country does not ensure regulatory approval in another, but a failure
or delay in obtaining regulatory approval in one country may negatively impact the regulatory process in others.

New Legislation and Regulations

From time to time, legislation is drafted, introduced and passed in Congress that could significantly change the
statutory provisions governing the testing, approval, manufacturing and marketing of products regulated by the FDA.
In addition to new legislation, FDA regulations and policies are often revised or interpreted by the agency in ways that
may significantly affect our business and our products. It is impossible to predict whether further legislative changes
will be enacted or whether FDA regulations, guidance, policies or interpretations changed or what the effect of such
changes, if any, may be.

Pharmaceutical Coverage, Pricing and Reimbursement

Significant uncertainty exists as to the coverage and reimbursement status of any drug products for which we obtain
regulatory approval. Sales of any of our product candidates, if approved, will depend, in part, on the extent to which
the costs of the products will be covered by third-party payors, including government health programs such as
Medicare and Medicaid, commercial health insurers and managed care organizations. The process for determining
whether a payor will provide coverage for a drug product may be separate from the process for setting the price or
reimbursement rate that the payor will pay for the drug product once coverage is approved. Third-party payors may
limit coverage to specific drug products on an approved list, or formulary, which might not include all of the approved
drugs for a particular indication.
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In order to secure coverage and reimbursement for any product that might be approved for sale, we may need to
conduct expensive pharmacoeconomic studies in order to demonstrate the medical necessity and cost-effectiveness of
the product, in addition to the costs required to obtain FDA or other comparable regulatory approvals. Our product
candidates may not be considered medically necessary or cost-effective. A payor�s
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decision to provide coverage for a drug product does not imply that an adequate reimbursement rate will be approved.
Third-party reimbursement may not be sufficient to enable us to maintain price levels high enough to realize an
appropriate return on our investment in product development.

The containment of healthcare costs has become a priority of federal, state and foreign governments, and the prices of
drugs have been a focus in this effort. Third-party payors are increasingly challenging the prices charged for medical
products and services and examining the medical necessity and cost-effectiveness of medical products and services, in
addition to their safety and efficacy. If these third-party payors do not consider our products to be cost-effective
compared to other available therapies, they may not cover our products after approval as a benefit under their plans or,
if they do, the level of payment may not be sufficient to allow us to sell our products at a profit. The U.S. government,
state legislatures and foreign governments have shown significant interest in implementing cost containment programs
to limit the growth of government-paid health care costs, including price controls, restrictions on reimbursement and
requirements for substitution of generic products for branded prescription drugs. Adoption of such controls and
measures, and tightening of restrictive policies in jurisdictions with existing controls and measures, could limit
payments for pharmaceuticals such as the drug candidates that we are developing and could adversely affect our net
revenue and results.

Pricing and reimbursement schemes vary widely from country to country. Some countries provide that drug products
may be marketed only after a reimbursement price has been agreed. Some countries may require the completion of
additional studies that compare the cost-effectiveness of a particular product candidate to currently available therapies.
For example, the European Union provides options for its member states to restrict the range of drug products for
which their national health insurance systems provide reimbursement and to control the prices of medicinal products
for human use. European Union member states may approve a specific price for a drug product or may instead adopt a
system of direct or indirect controls on the profitability of the company placing the drug product on the market. Other
member states allow companies to fix their own prices for drug products, but monitor and control company profits.
The downward pressure on health care costs in general, particularly prescription drugs, has become very intense. As a
result, increasingly high barriers are being erected to the entry of new products. In addition, in some countries,
cross-border imports from low-priced markets exert competitive pressure that may reduce pricing within a country.
There can be no assurance that any country that has price controls or reimbursement limitations for drug products will
allow favorable reimbursement and pricing arrangements for any of our products.

The marketability of any products for which we receive regulatory approval for commercial sale may suffer if the
government and third-party payors fail to provide adequate coverage and reimbursement. In addition, an increasing
emphasis on managed care in the United States has increased and we expect will continue to increase the pressure on
drug pricing. Coverage policies, third-party reimbursement rates and drug pricing regulation may change at any time.
In particular, the Patient Protection and Affordable Care Act was enacted in the United States in March 2010 and
contain provisions that may reduce the profitability of drug products, including, for example, increased rebates for
drugs sold to Medicaid programs, extension of Medicaid rebates to Medicaid managed care plans, mandatory
discounts for certain Medicare Part D beneficiaries and annual fees based on pharmaceutical companies� share of sales
to federal health care programs. Even if favorable coverage and reimbursement status is attained for one or more
products for which we receive regulatory approval, less favorable coverage policies and reimbursement rates may be
implemented in the future.

Segment Reporting

We are engaged solely in the discovery and development of medicines for the treatment of cancer and inborn errors of
metabolism. Accordingly, we have determined that we operate in one operating segment.
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Our Scientific Founders and Advisors

Founders

The founders of Agios are eminent scientists and authorities in cancer who have pioneered key advances in the field of
cancer metabolism. Together, they provide scientific leadership and expertise in this field.

Lewis C. Cantley, Ph.D. Dr. Cantley is director of the Cancer Center at Weill Cornell Medical College and New
York-Presbyterian Hospital and a member of the National Academy of Sciences and American Academy of Arts and
Sciences. Dr. Cantley is a foremost expert in understanding the biochemical pathways linking cancer and energy
metabolism. His key contributions include:

� discovering the phosphatidylinositol-3-kinase (PI3K) signaling pathway;

� characterizing the mechanism by which PI3K is activated by growth factors and oncogenes and elucidating
pathways downstream of PI3K, including the AKT/PKB signaling pathway;

� pioneering the application of fluorescence resonance energy transfer (FRET) for studying small molecule cell
membrane transport; and

� discovering pyruvate kinase M2 (PKM2) as a �hub� to integrate growth factor signaling and aerobic glycolysis,
an evolution in the understanding of the Warburg effect.

Tak W. Mak, Ph.D. Dr. Mak is professor of medical biophysics, University of Toronto; director of the Advanced
Medical Discovery Institute; director of the Campbell Family Institute for Breast Cancer Research; foreign associate
of the National Academy of Sciences; and fellow of the Royal Society. Dr. Mak is a preeminent researcher of the
biology of the immune system, the biology of apoptosis and the pathogenesis of cancer. His key contributions include:

� discovering the T-Cell receptor;

� characterizing the tumorigenic functions of the tumor suppressor protein p53 and the kinase Chk2;

� identifying CPT1C as a tumor-specific gene product that plays an important role in the utilization of fatty
acids as an alternative energy source of cancer cells; and

� discovery of the function of CTLA-4.
Craig B. Thompson, M.D. Dr. Thompson is president and CEO of Memorial Sloan-Kettering Cancer Center; and a
member of the National Academy of Sciences, American Academy of Arts and Sciences and Institute of Medicine.
Dr. Thompson is an authority in the study of how genes regulate apoptosis and metabolism and investigates their
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application in treating cancer. His key contributions include:

� elucidating the role of the Bcl-2 family of oncogenes in regulating cell survival;

� identifying the roles of aerobic glycolysis, fatty acid synthesis and autophagy in the metabolic adaptation by
cancer cells as part of carcinogenesis; and

� proposing the concept that most oncogenes and tumor suppressors evolved to regulate cellular metabolism.
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Scientific Advisors

We have assembled a world-class scientific advisory board that includes renowned experts in cancer metabolism,
oncology, drug discovery and translational medicine. These advisors work in close collaboration with our scientists to
identify new research directions and accelerate our target validation and drug discovery programs.

  Name   Primary affiliation
Craig B. Thompson, M.D. Memorial Sloan-Kettering Cancer Center

Joan Brugge, Ph.D. Harvard Medical School

Lewis C. Cantley, Ph.D. The Cancer Center at Weill Cornell Medical College and New
York-Presbyterian Hospital

Jeffrey Engelman, M.D., Ph.D. Massachusetts General Hospital and Harvard Medical School

William G. Kaelin, Jr., M.D. Dana-Farber Cancer Institute and Harvard Medical School

Tak W. Mak, Ph.D. University of Toronto and the Campbell Family Institute for Breast
Cancer Research

Pier Paolo Pandolfi, M.D., Ph.D. Beth Israel Deaconess Medical Center

David M. Sabatini, M.D., Ph.D. Whitehead Institute and Massachusetts Institute of Technology

Charles Sawyers, M.D. Memorial Sloan-Kettering Cancer Center

Matthew Vander Heiden, M.D., Ph.D. Koch Institute for Integrative Cancer Research at MIT
Employees

As of December 31, 2013, we had 96 full-time employees, including 44 employees with M.D. or Ph.D. degrees. Of
these full-time employees, 73 employees are engaged in research and development activities. None of our employees
is represented by a labor union or covered by a collective bargaining agreement. We consider our relationship with our
employees to be good.

Our Corporate Information

We were incorporated under the laws of the State of Delaware in August 2007. Our executive offices are located at 38
Sidney Street, 2nd Floor, Cambridge, Massachusetts 02139, and our telephone number is (617) 649-8600. Our website
address is www.agios.com. References to our website are inactive textual references only and the content of our
website should not be deemed incorporated by reference into this Form 10-K.

Available Information

Our Annual Reports on Form 10-K, Quarterly Reports on Form 10-Q, Current Reports on Form 8-K and any
amendments to these reports filed or furnished pursuant to Section 13(a) or 15(d) of the Securities Exchange Act of
1934, as amended, are available free of charge on our website located at www.agios.com as soon as reasonably
practicable after they are filed with or furnished to the Securities and Exchange Commission (the �SEC�). These reports
are also available at the SEC�s Internet website at www.sec.gov. The public may also read and copy any materials filed
with the SEC at the SEC�s Public Reference Room at 100 F Street, N.E., Washington D.C. 20549. Information on the
operation of the Public Reference Room may be obtained by calling the SEC at 1-800-SEC-0330.
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A copy of our Corporate Governance Guidelines, Code of Business Conduct and Ethics and the charters of the Audit
Committee, Compensation Committee and Nominating and Corporate Governance Committee are posted on our
website, www.agios.com, under �Corporate Governance� and are available in print to any person who requests copies by
contacting us by calling (617) 649-8600 or by writing to Agios Pharmaceuticals, Inc., 38 Sidney Street, 2nd Floor,
Cambridge, Massachusetts 02139.
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Item 1A. Risk Factors

The factors described below are the principal risks that could materially adversely affect our operating results and
financial condition. Other factors may exist that we do not consider significant based on information that is currently
available. In addition, new risks may emerge at any time, and we cannot predict those risks or estimate the extent to
which they may affect us.

Risks Related to Our Financial Position and Need for Additional Capital

We have incurred significant losses since inception. We expect to incur losses for the foreseeable future and may
never achieve or maintain profitability.

Since inception, we have incurred significant operating losses. Our net loss was $39.4 million, $20.1 and
$23.7 million for the years ended December 31, 2013, 2012 and 2011, respectively. As of December 31, 2013, we had
an accumulated deficit of $113.4 million. We have financed our operations primarily through private placements of
our preferred stock, our initial public offering and the concurrent private placement and our collaboration with
Celgene focused on cancer metabolism. We have devoted substantially all of our efforts to research and development.
We are in early stages of clinical development of our product candidates and expect that it will be many years, if ever,
before we have a product candidate ready for commercialization. We expect to continue to incur significant expenses
and increasing operating losses for the foreseeable future. The net losses we incur may fluctuate significantly from
quarter to quarter. We anticipate that our expenses will increase substantially if and as we:

� continue our research and preclinical development of our product candidates;

� seek to identify additional product candidates;

� initiate and continue clinical trials for our product candidates;

� seek marketing approvals for our product candidates that successfully complete clinical trials;

� ultimately establish a sales, marketing and distribution infrastructure to commercialize any medicines for
which we may obtain marketing approval;

� maintain, expand and protect our intellectual property portfolio;

� hire additional clinical, quality control and scientific personnel;

� add operational, financial and management information systems and personnel, including personnel to support
our product development and planned future commercialization efforts; and
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� acquire or in-license other medicines and technologies.
To become and remain profitable, we must develop and eventually commercialize a medicine or medicines with
significant market potential. This will require us to be successful in a range of challenging activities, including
completing preclinical testing and clinical trials of our product candidates, obtaining marketing approval for these
product candidates, manufacturing, marketing and selling those medicines for which we may obtain marketing
approval and satisfying any post-marketing requirements. We may never succeed in these activities and, even if we
do, may never generate revenues that are significant or large enough to achieve profitability. We are currently only in
early clinical and preclinical testing stages for our most advanced product candidates. If we do achieve profitability,
we may not be able to sustain or increase profitability on a quarterly or annual basis. Our failure to become and
remain profitable would decrease the value of the company and could impair our ability to raise capital, maintain our
research and development efforts, expand our business or continue our operations. A decline in the value of our
company could also cause our stockholders to lose all or part of their investment.
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We will need substantial additional funding. If we are unable to raise capital when needed, we would be forced to
delay, reduce or eliminate our product development programs or commercialization efforts.

We expect our expenses to increase in connection with our ongoing activities, particularly as we continue the research
and development of, initiate and continue clinical trials of, and seek marketing approval for, our product candidates. In
addition, if we obtain marketing approval for any of our product candidates, we expect to incur significant
commercialization expenses related to product sales, marketing, manufacturing and distribution to the extent that such
sales, marketing, manufacturing and distribution are not the responsibility of Celgene or other collaborators.
Furthermore, we will incur costs associated with operating as a public company. Accordingly, we will need to obtain
substantial additional funding in connection with our continuing operations. If we are unable to raise capital when
needed or on attractive terms, we would be forced to delay, reduce or eliminate our research and development
programs or future commercialization efforts.

We expect that our existing cash, cash equivalents and marketable securities, the $20 million anticipated from Celgene
as a result of its exercise in December 2013 of its option to extend the discovery term of our agreement for an
additional year and anticipated interest income and anticipated expense reimbursements under our collaboration
agreement with Celgene, will enable us to fund our operating expenses and capital expenditure requirements until at
least the fourth quarter of 2016. Our future capital requirements will depend on many factors, including:

� the scope, progress, results and costs of drug discovery, preclinical development, laboratory testing and
clinical trials for our product candidates;

� the success of our collaboration with Celgene;

� whether Celgene exercises its option to extend the discovery phase under our collaboration with Celgene
(which would trigger an extension payment to us);

� the costs, timing and outcome of regulatory review of our product candidates;

� the costs of preparing, filing and prosecuting patent applications, maintaining and enforcing our intellectual
property rights and defending intellectual property-related claims;

� our ability to establish and maintain additional collaborations on favorable terms, if at all; and

� the extent to which we acquire or in-license other medicines and technologies.
Identifying potential product candidates and conducting preclinical testing and clinical trials is a time-consuming,
expensive and uncertain process that takes years to complete, and we may never generate the necessary data or results
required to obtain marketing approval and achieve product sales. In addition, our product candidates, if approved, may
not achieve commercial success. Our commercial revenues, if any, will be derived from sales of medicines that we do
not expect to be commercially available for many years, if at all. Accordingly, we will need to continue to rely on
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additional financing to achieve our business objectives. Adequate additional financing may not be available to us on
acceptable terms, or at all.

Raising additional capital may cause dilution to our stockholders, restrict our operations or require us to relinquish
rights to our technologies or product candidates.

Until such time, if ever, as we can generate substantial product revenues, we expect to finance our cash needs through
a combination of equity offerings, debt financings, collaborations, strategic alliances and licensing arrangements. We
do not have any committed external source of funds, other than our collaboration with Celgene, which is limited in
scope and duration. To the extent that we raise additional capital through the sale of equity or convertible debt
securities, ownership interests will be diluted, and the terms of these securities may include liquidation or other
preferences that adversely affect your rights as a common stockholder. Debt financing, if available, may involve
agreements that include covenants limiting or restricting our ability to take specific actions, such as incurring
additional debt, making capital expenditures or declaring dividends.
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If we raise funds through additional collaborations, strategic alliances or licensing arrangements with third parties, we
may have to relinquish valuable rights to our technologies, future revenue streams, research programs or product
candidates or to grant licenses on terms that may not be favorable to us. If we are unable to raise additional funds
through equity or debt financings when needed, we may be required to delay, limit, reduce or terminate our product
development or future commercialization efforts or grant rights to develop and market product candidates that we
would otherwise prefer to develop and market ourselves.

Our short operating history may make it difficult for you to evaluate the success of our business to date and to
assess our future viability.

We are an early-stage company. We were founded in the second half of 2007 and commenced operations in late 2008.
Our operations to date have been limited to organizing and staffing our company, business planning, raising capital,
acquiring and developing our technology, identifying potential product candidates and undertaking preclinical and
early clinical studies of our most advanced product candidates. All of our product candidates are still in preclinical and
early clinical development. We have not yet demonstrated our ability to successfully complete any clinical trials,
including large-scale, pivotal clinical trials, obtain marketing approvals, manufacture a commercial scale medicine, or
arrange for a third party to do so on our behalf, or conduct sales and marketing activities necessary for successful
commercialization. Typically, it takes about 10 to 15 years to develop one new medicine from the time it is discovered
to when it is available for treating patients. Consequently, any predictions you make about our future success or
viability may not be as accurate as they could be if we had a longer operating history.

In addition, as a new business, we may encounter unforeseen expenses, difficulties, complications, delays and other
known and unknown factors. We will need to transition from a company with a research focus to a company capable
of supporting commercial activities. We may not be successful in such a transition.

Risks Related to the Discovery, Development and Commercialization of Our Product Candidates

Our approach to the discovery and development of product candidates that target cellular metabolism is unproven,
and we do not know whether we will be able to develop any medicines of commercial value.

Our scientific approach focuses on using our proprietary technology to identify key metabolic enzymes in cancer,
IEMs or other diseased cells in the laboratory and then using these key enzymes to screen for and identify product
candidates targeting cellular metabolism.

Any medicines that we develop may not effectively correct metabolic pathways. Even if we are able to develop a
product candidate that targets cellular metabolism in preclinical studies, we may not succeed in demonstrating safety
and efficacy of the product candidate in human clinical trials. Our focus on using our proprietary technology to screen
for and identify product candidates targeting cellular metabolism may not result in the discovery and development of
commercially viable medicines to treat cancer or IEMs.

We may not be successful in our efforts to identify or discover potential product candidates.

A key element of our strategy is to identify and test compounds that target cellular metabolism in a variety of different
types of cancer and IEMs. A significant portion of the research that we are conducting involves new compounds and
drug discovery methods, including our proprietary technology. The drug discovery that we are conducting using our
proprietary technology may not be successful in identifying compounds that are useful in treating cancer or IEMs. Our
research programs may initially show promise in identifying potential product candidates, yet fail to yield product
candidates for clinical development for a number of reasons, including:
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� the research methodology used may not be successful in identifying appropriate biomarkers or potential
product candidates; or

� potential product candidates may, on further study, be shown to have harmful side effects or other
characteristics that indicate that they are unlikely to be medicines that will receive marketing approval and
achieve market acceptance.
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Research programs to identify new product candidates require substantial technical, financial and human resources.
We may choose to focus our efforts and resources on a potential product candidate that ultimately proves to be
unsuccessful.

If we are unable to identify suitable compounds for preclinical and clinical development, we will not be able to obtain
product revenues in future periods, which likely would result in significant harm to our financial position and
adversely impact our stock price.

We depend heavily on the success of our most advanced product candidates. All of our product candidates are still
in early clinical and preclinical development. Preclinical testing and clinical trials of our product candidates may
not be successful. If we are unable to commercialize our product candidates or experience significant delays in
doing so, our business will be materially harmed.

We have invested a significant portion of our efforts and financial resources in the identification of our most advanced
product candidates, AG-221 and AG-120 for the treatment of hematological and solid tumors and AG-348 for the
treatment of PK deficiency. We recently initiated phase 1 studies for our most advanced product candidates, AG-221
and AG-120. We have not commenced clinical trials for any of our other product candidates. Our ability to generate
product revenues, which we do not expect will occur for many years, if ever, will depend heavily on the successful
development and eventual commercialization of these product candidates. The success of our product candidates will
depend on many factors, including the following:

� successful enrollment in, and completion of, clinical trials;

� receipt of marketing approvals from applicable regulatory authorities;

� establishing commercial manufacturing capabilities or making arrangements with third-party manufacturers;

� obtaining and maintaining patent and trade secret protection and non-patent exclusivity for our medicines;

� launching commercial sales of the medicines, if and when approved, whether alone or in collaboration with
others;

� acceptance of the medicines, if and when approved, by patients, the medical community and third-party
payors;

� effectively competing with other therapies;

� a continued acceptable safety profile of the medicines following approval;
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� enforcing and defending intellectual property rights and claims; and

� achieving desirable medicinal properties for the intended indications.
If we do not achieve one or more of these factors in a timely manner or at all, we could experience significant delays
or an inability to successfully commercialize our product candidates, which would materially harm our business.
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If clinical trials of our product candidates fail to demonstrate safety and efficacy to the satisfaction of regulatory
authorities or do not otherwise produce positive results, we may incur additional costs or experience delays in
completing, or ultimately be unable to complete, the development and commercialization of our product candidates.

Before obtaining marketing approval from regulatory authorities for the sale of our product candidates, we must
complete preclinical development and then conduct extensive clinical trials to demonstrate the safety and efficacy of
our product candidates in humans. Clinical testing is expensive, difficult to design and implement, can take many
years to complete and is uncertain as to outcome. A failure of one or more clinical trials can occur at any stage of
testing. The outcome of preclinical testing and early clinical trials may not be predictive of the success of later clinical
trials, and interim results of a clinical trial do not necessarily predict final results.

Moreover, preclinical and clinical data are often susceptible to varying interpretations and analyses. Many companies
that have believed their product candidates performed satisfactorily in preclinical studies and clinical trials have
nonetheless failed to obtain marketing approval of their products.

We or our collaborators may experience numerous unforeseen events during, or as a result of, clinical trials that could
delay or prevent our ability to receive marketing approval or commercialize our product candidates, including:

� regulators or institutional review boards may not authorize us or our investigators to commence a clinical trial
or conduct a clinical trial at a prospective trial site;

� we may have delays in reaching or fail to reach agreement on acceptable clinical trial contracts or clinical trial
protocols with prospective trial sites;

� clinical trials of our product candidates may produce negative or inconclusive results, and we may decide, or
regulators may require us, to conduct additional clinical trials or abandon product development programs;

� the number of patients required for clinical trials of our product candidates may be larger than we anticipate;
enrollment in these clinical trials, which may be particularly challenging for some of the orphan diseases we
target in our IEM program, may be slower than we anticipate; or participants may drop out of these clinical
trials at a higher rate than we anticipate;

� our third-party contractors may fail to comply with regulatory requirements or meet their contractual
obligations to us in a timely manner, or at all;

� we might have to suspend or terminate clinical trials of our product candidates for various reasons, including a
finding that the participants are being exposed to unacceptable health risks;

� regulators, institutional review boards, or the data safety monitoring board, or DSMB, for such trials may
require that we or our investigators suspend or terminate clinical research for various reasons, including
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noncompliance with regulatory requirements or a finding that the participants are being exposed to
unacceptable health risks;

� the cost of clinical trials of our product candidates may be greater than we anticipate;

� the supply or quality of our product candidates or other materials necessary to conduct clinical trials of our
product candidates may be insufficient or inadequate; and

� our product candidates may have undesirable side effects or other unexpected characteristics, causing us or
our investigators, regulators or institutional review boards to suspend or terminate the trials.

If we or our collaborators are required to conduct additional clinical trials or other testing of our product candidates
beyond those that we currently contemplate, if we or our collaborators are unable to successfully
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complete clinical trials of our product candidates or other testing, if the results of these trials or tests are not positive
or are only modestly positive or if there are safety concerns, we or our collaborators may:

� be delayed in obtaining marketing approval for our product candidates;

� not obtain marketing approval at all;

� obtain approval for indications or patient populations that are not as broad as intended or desired;

� obtain approval with labeling that includes significant use or distribution restrictions or safety warnings,
including boxed warnings;

� be subject to additional post-marketing testing requirements; or

� have the medicine removed from the market after obtaining marketing approval.
Product development costs will also increase if we or our collaborators experience delays in testing or marketing
approvals. We do not know whether any clinical trials will begin as planned, will need to be restructured or will be
completed on schedule, or at all. Significant clinical trial delays also could shorten any periods during which we may
have the exclusive right to commercialize our product candidates, could allow our competitors to bring products to
market before we do, and could impair our ability to successfully commercialize our product candidates, any of which
may harm our business and results of operations.

If we experience delays or difficulties in the enrollment of patients in clinical trials, our receipt of necessary
regulatory approvals could be delayed or prevented.

We or our collaborators may not be able to initiate or continue clinical trials for our product candidates if we are
unable to locate and enroll a sufficient number of eligible patients to participate in these trials as required by the FDA
or analogous regulatory authorities outside the United States. Enrollment may be particularly challenging for some of
the orphan diseases we target in our IEM program. In addition, some of our competitors may have ongoing clinical
trials for product candidates that would treat the same indications as our product candidates, and patients who would
otherwise be eligible for our clinical trials may instead enroll in clinical trials of our competitors� product candidates.

Patient enrollment is also affected by other factors including:

� severity of the disease under investigation;

� availability and efficacy of approved medications for the disease under investigation;

� eligibility criteria for the study in question;

Edgar Filing: AGIOS PHARMACEUTICALS INC - Form 10-K

Table of Contents 78



� perceived risks and benefits of the product candidate under study;

� efforts to facilitate timely enrollment in clinical trials;

� patient referral practices of physicians;

� the ability to monitor patients adequately during and after treatment; and

� proximity and availability of clinical trial sites for prospective patients.
Furthermore, we rely on CROs and clinical trial sites to ensure the proper and timely conduct of our clinical trials and
while we have agreements governing their committed activities, we have limited influence over their actual
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performance. Our or our collaborators� inability to enroll a sufficient number of patients for our clinical trials would
result in significant delays or may require us to abandon one or more clinical trials altogether. Enrollment delays in
our clinical trials may result in increased development costs for our product candidates, which would cause the value
of our company to decline and limit our ability to obtain additional financing.

If serious adverse side effects or unexpected characteristics are identified during the development of our product
candidates, we may need to abandon or limit our development of some of our product candidates.

All of our product candidates are still in preclinical and early-clinical stage development and their risk of failure is
high. It is impossible to predict when or if any of our product candidates will prove effective or safe in humans or will
receive marketing approval. If our product candidates are associated with undesirable side effects or have
characteristics that are unexpected, we may need to abandon their development or limit development to certain uses or
subpopulations in which the undesirable side effects or other characteristics are less prevalent, less severe or more
acceptable from a risk-benefit perspective. Many compounds that initially showed promise in early stage testing for
treating cancer or other diseases have later been found to cause side effects that prevented further development of the
compound.

We may expend our limited resources to pursue a particular product candidate or indication and fail to capitalize
on product candidates or indications that may be more profitable or for which there is a greater likelihood of
success.

Because we have limited financial and managerial resources, we focus on research programs and product candidates
that we identify for specific indications. As a result, we may forego or delay pursuit of opportunities with other
product candidates or for other indications that later prove to have greater commercial potential. Our resource
allocation decisions may cause us to fail to capitalize on viable commercial medicines or profitable market
opportunities. Our spending on current and future research and development programs and product candidates for
specific indications may not yield any commercially viable medicines. If we do not accurately evaluate the
commercial potential or target market for a particular product candidate, we may relinquish valuable rights to that
product candidate through collaboration, licensing or other royalty arrangements in cases in which it would have been
more advantageous for us to retain sole development and commercialization rights to such product candidate.

Under our collaboration agreement with Celgene, we have the right, exercisable during a specified period following
FDA acceptance of the applicable investigational new drug application, or IND, to convert one of every three
co-commercialized licensed programs into a split licensed program, for which we retain the United States rights. Our
IDH2 program will not be a split licensed program. We have chosen AG-120, and our IDH1 program, as our first split
licensed program. Due to the limited exercise period, we may have to choose whether a co-commercialized program
will be a split licensed program before we have as much information as we would like on another co-commercialized
program, including whether and when such program may receive FDA acceptance of the applicable IND. As a result
of such incomplete information or due to incorrect analysis by us, we may select a split licensed program that later
proves to have less commercial potential than an alternative or none at all.

If we are unable to successfully develop companion diagnostics for our therapeutic product candidates, or
experience significant delays in doing so, we may not realize the full commercial potential of our therapeutics.

Because we are focused on precision medicine, in which predictive biomarkers will be used to identify the right
patients for our drug candidates, we believe that our success may depend, in part, on our ability to develop companion
diagnostics, which are assays or tests to identify an appropriate patient population for these drug candidates. There has
been limited success to date industry-wide in developing these types of companion diagnostics. To be successful, we
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companion diagnostics. We have little experience in the development of diagnostics and may not be successful in
developing appropriate diagnostics to pair with any of our therapeutic

41

Edgar Filing: AGIOS PHARMACEUTICALS INC - Form 10-K

Table of Contents 81



Table of Contents

product candidates that receive marketing approval. Companion diagnostics are subject to regulation by the FDA and
similar regulatory authorities outside the United States as medical devices and require separate regulatory approval
prior to commercialization. Given our limited experience in developing diagnostics, we expect to rely in part or in
whole on third parties for their design and manufacture. If we, or any third parties that we engage to assist us, are
unable to successfully develop companion diagnostics for our therapeutic product candidates, or experience delays in
doing so:

� the development of our therapeutic product candidates may be adversely affected if we are unable to
appropriately select patients for enrollment in our clinical trials;

� our therapeutic product candidates may not receive marketing approval if safe and effective use of a
therapeutic product candidate depends on an in vitro diagnostic; and

� we may not realize the full commercial potential of any therapeutics that receive marketing approval if,
among other reasons, we are unable to appropriately select patients who are likely to benefit from therapy
with our medicines.

As a result, our business would be harmed, possibly materially.

Even if any of our product candidates receive marketing approval, they may fail to achieve the degree of market
acceptance by physicians, patients, healthcare payors and others in the medical community necessary for
commercial success.

If any of our product candidates receive marketing approval, they may nonetheless fail to gain sufficient market
acceptance by physicians, patients, healthcare payors and others in the medical community. For example, current
cancer treatments like chemotherapy and radiation therapy are well established in the medical community, and doctors
may continue to rely on these treatments. If our product candidates do not achieve an adequate level of acceptance, we
may not generate significant product revenues and we may not become profitable. The degree of market acceptance of
our product candidates, if approved for commercial sale, will depend on a number of factors, including:

� efficacy and potential advantages compared to alternative treatments;

� the approval, availability, market acceptance and reimbursement for the companion diagnostic;

� the ability to offer our medicines for sale at competitive prices;

� convenience and ease of administration compared to alternative treatments;

�
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the willingness of the target patient population to try new therapies and of physicians to prescribe these
therapies;

� the strength of marketing and distribution support;

� sufficient third-party coverage or reimbursement; and

� the prevalence and severity of any side effects.
If, in the future, we are unable to establish sales and marketing capabilities or enter into agreements with third
parties to sell and market our product candidates, we may not be successful in commercializing our product
candidates if and when they are approved.

We do not have a sales or marketing infrastructure and have no experience in the sale, marketing or distribution of
pharmaceutical products. To achieve commercial success for any approved medicine for which we retain sales
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and marketing responsibilities, we must either develop a sales and marketing organization or outsource these functions
to other third parties. In the future, we may choose to build a focused sales and marketing infrastructure to sell, or
participate in sales activities with our collaborators for, some of our product candidates if and when they are approved.

There are risks involved with both establishing our own sales and marketing capabilities and entering into
arrangements with third parties to perform these services. For example, recruiting and training a sales force is
expensive and time consuming and could delay any product launch. If the commercial launch of a product candidate
for which we recruit a sales force and establish marketing capabilities is delayed or does not occur for any reason, we
would have prematurely or unnecessarily incurred these commercialization expenses. This may be costly, and our
investment would be lost if we cannot retain or reposition our sales and marketing personnel.

Factors that may inhibit our efforts to commercialize our medicines on our own include:

� our inability to recruit and retain adequate numbers of effective sales and marketing personnel;

� the inability of sales personnel to obtain access to physicians or persuade adequate numbers of physicians to
prescribe any future medicines;

� the lack of complementary medicines to be offered by sales personnel, which may put us at a competitive
disadvantage relative to companies with more extensive product lines; and

� unforeseen costs and expenses associated with creating an independent sales and marketing organization.
If we enter into arrangements with third parties to perform sales, marketing and distribution services, our product
revenues or the profitability of these product revenues to us are likely to be lower than if we were to market and sell
any medicines that we develop ourselves. In addition, we may not be successful in entering into arrangements with
third parties to sell and market our product candidates or may be unable to do so on terms that are favorable to us. We
likely will have little control over such third parties, and any of them may fail to devote the necessary resources and
attention to sell and market our medicines effectively. If we do not establish sales and marketing capabilities
successfully, either on our own or in collaboration with third parties, we will not be successful in commercializing our
product candidates.

We face substantial competition, which may result in others discovering, developing or commercializing products
before or more successfully than we do.

The development and commercialization of new drug products is highly competitive. We face competition with
respect to our current product candidates, and will face competition with respect to any product candidates that we
may seek to develop or commercialize in the future, from major pharmaceutical companies, specialty pharmaceutical
companies and biotechnology companies worldwide. There are a number of large pharmaceutical and biotechnology
companies that currently market and sell products or are pursuing the development of products for the treatment of the
disease indications for which we are developing our product candidates, such as acute myelogenous leukemia and
high risk myelodysplasia. Some of these competitive products and therapies are based on scientific approaches that are
the same as or similar to our approach, and others are based on entirely different approaches, for example, in the area
of IEMs. Potential competitors also include academic institutions, government agencies and other public and private
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research, development, manufacturing and commercialization.

We are developing our initial product candidates for the treatment of cancer. There are a variety of available drug
therapies marketed for cancer. In many cases, these drugs are administered in combination to enhance efficacy,
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and cancer drugs are frequently prescribed off-label by healthcare professionals. Some of the currently approved drug
therapies are branded and subject to patent protection, and others are available on a generic basis. Many of these
approved drugs are well established therapies and are widely accepted by physicians, patients and third-party payors.
Insurers and other third-party payors may also encourage the use of generic products. We expect that if our product
candidates are approved, they will be priced at a significant premium over competitive generic products. This may
make it difficult for us to achieve our business strategy of using our product candidates in combination with existing
therapies or replacing existing therapies with our product candidates.

We are also pursuing product candidates to treat patients with IEMs. There are a variety of treatment options
available, including a number of marketed enzyme replacement therapies, for treating patients with IEMs. In addition
to currently marketed therapies, there are also a number of products that are either enzyme replacement therapies or
gene therapies in various stages of clinical development to treat IEMs. These products in development may provide
efficacy, safety, convenience and other benefits that are not provided by currently marketed therapies. As a result, they
may provide significant competition for any of our product candidates for which we obtain market approval.

There are also a number of product candidates in preclinical development by third parties to treat cancer and IEMs by
targeting cellular metabolism. These companies include large pharmaceutical companies, including AstraZeneca plc,
Eli Lilly and Company, Roche Holdings Inc. and its subsidiary Genentech, Inc., GlaxoSmithKline plc, Merck & Co.,
Novartis International AG, Pfizer, Inc., and Genzyme, a Sanofi company. There are also biotechnology companies of
various size that are developing therapies to target cellular metabolism, including Alexion Pharmaceuticals, Inc.,
BioMarin Pharmaceutical Inc., Calithera Biosciences, Inc., Cornerstone Pharmaceuticals, Inc., Forma Therapeutics
Holdings LLC, and Shire Biochem Inc. Our competitors may develop products that are more effective, safer, more
convenient or less costly than any that we are developing or that would render our product candidates obsolete or
non-competitive. In addition, our competitors may discover biomarkers that more efficiently measure metabolic
pathways than our methods, which may give them a competitive advantage in developing potential products. Our
competitors may also obtain marketing approval from the FDA or other regulatory authorities for their products more
rapidly than we may obtain approval for ours, which could result in our competitors establishing a strong market
position before we are able to enter the market.

Many of our competitors have significantly greater financial resources and expertise in research and development,
manufacturing, preclinical testing, conducting clinical trials, obtaining regulatory approvals and marketing approved
products than we do. Mergers and acquisitions in the pharmaceutical and biotechnology industries may result in even
more resources being concentrated among a smaller number of our competitors. Smaller and other early stage
companies may also prove to be significant competitors, particularly through collaborative arrangements with large
and established companies. These third parties compete with us in recruiting and retaining qualified scientific and
management personnel, establishing clinical trial sites and patient registration for clinical trials, as well as in acquiring
technologies complementary to, or necessary for, our programs.

Even if we are able to commercialize any product candidates, such products may become subject to unfavorable
pricing regulations, third-party reimbursement practices or healthcare reform initiatives, which would harm our
business.

The regulations that govern marketing approvals, pricing and reimbursement for new medicines vary widely from
country to country. In the United States, recently enacted legislation may significantly change the approval
requirements in ways that could involve additional costs and cause delays in obtaining approvals. Some countries
require approval of the sale price of a medicine before it can be marketed. In many countries, the pricing review
period begins after marketing or product licensing approval is granted. In some foreign markets, prescription
pharmaceutical pricing remains subject to continuing governmental control even after initial approval is granted. As a
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price regulations that delay our commercial launch of the medicine, possibly for lengthy time periods, and negatively
impact the revenues we are able to generate from the sale of the medicine in that country. Adverse pricing limitations
may hinder our ability to recoup our investment in one or more product candidates, even if our product candidates
obtain marketing approval.

Our ability to commercialize any medicines successfully also will depend in part on the extent to which
reimbursement for these medicines and related treatments will be available from government health administration
authorities, private health insurers and other organizations. Government authorities and third-party payors, such as
private health insurers and health maintenance organizations, decide which medications they will pay for and establish
reimbursement levels. A primary trend in the U.S. healthcare industry and elsewhere is cost containment. Government
authorities and third-party payors have attempted to control costs by limiting coverage and the amount of
reimbursement for particular medications. Increasingly, third-party payors are requiring that drug companies provide
them with predetermined discounts from list prices and are challenging the prices charged for medical products. We
cannot be sure that reimbursement will be available for any medicine that we commercialize and, if reimbursement is
available, the level of reimbursement. Reimbursement may impact the demand for, or the price of, any product
candidate for which we obtain marketing approval. If reimbursement is not available or is available only to limited
levels, we may not be able to successfully commercialize any product candidate for which we obtain marketing
approval.

There may be significant delays in obtaining reimbursement for newly approved medicines, and coverage may be
more limited than the purposes for which the medicine is approved by the FDA or similar regulatory authorities
outside the United States. Moreover, eligibility for reimbursement does not imply that any medicine will be paid for in
all cases or at a rate that covers our costs, including research, development, manufacture, sale and distribution. Interim
reimbursement levels for new medicines, if applicable, may also not be sufficient to cover our costs and may not be
made permanent. Reimbursement rates may vary according to the use of the medicine and the clinical setting in which
it is used, may be based on reimbursement levels already set for lower cost medicines and may be incorporated into
existing payments for other services. Net prices for medicines may be reduced by mandatory discounts or rebates
required by government healthcare programs or private payors and by any future relaxation of laws that presently
restrict imports of medicines from countries where they may be sold at lower prices than in the United States.
Third-party payors often rely upon Medicare coverage policy and payment limitations in setting their own
reimbursement policies. Our inability to promptly obtain coverage and profitable payment rates from both
government-funded and private payors for any approved medicines that we develop could have a material adverse
effect on our operating results, our ability to raise capital needed to commercialize medicines and our overall financial
condition.

Product liability lawsuits against us could cause us to incur substantial liabilities and could limit
commercialization of any medicines that we may develop.

We face an inherent risk of product liability exposure related to the testing of our product candidates in human clinical
trials and will face an even greater risk if we commercially sell any medicines that we may develop. If we cannot
successfully defend ourselves against claims that our product candidates or medicines caused injuries, we could incur
substantial liabilities. Regardless of merit or eventual outcome, liability claims may result in:

� decreased demand for any product candidates or medicines that we may develop;
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� withdrawal of clinical trial participants;

� significant costs to defend the related litigation;

� substantial monetary awards to trial participants or patients;

� loss of revenue; and

� the inability to commercialize any medicines that we may develop.
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Although we maintain product liability insurance coverage, it may not be adequate to cover all liabilities that we may
incur. We anticipate that we will need to increase our insurance coverage when we continue clinical trials and if we
successfully commercialize any medicine. Insurance coverage is increasingly expensive. We may not be able to
maintain insurance coverage at a reasonable cost or in an amount adequate to satisfy any liability that may arise.

If we fail to comply with environmental, health and safety laws and regulations, we could become subject to fines
or penalties or incur costs that could have a material adverse effect on the success of our business.

We are subject to numerous environmental, health and safety laws and regulations, including those governing
laboratory procedures and the handling, use, storage, treatment and disposal of hazardous materials and wastes. Our
operations involve the use of hazardous and flammable materials, including chemicals and biological and radioactive
materials. Our operations also produce hazardous waste products. We generally contract with third parties for the
disposal of these materials and wastes. We cannot eliminate the risk of contamination or injury from these materials.
In the event of contamination or injury resulting from our use of hazardous materials, we could be held liable for any
resulting damages, and any liability could exceed our resources. We also could incur significant costs associated with
civil or criminal fines and penalties.

Although we maintain workers� compensation insurance to cover us for costs and expenses we may incur due to
injuries to our employees resulting from the use of hazardous materials, this insurance may not provide adequate
coverage against potential liabilities. We do not maintain insurance for environmental liability or toxic tort claims that
may be asserted against us in connection with our storage or disposal of biological, hazardous or radioactive materials.

In addition, we may incur substantial costs in order to comply with current or future environmental, health and safety
laws and regulations. These current or future laws and regulations may impair our research, development or
production efforts. Failure to comply with these laws and regulations also may result in substantial fines, penalties or
other sanctions.

Risks Related to Our Dependence on Third Parties

We depend on our collaboration with Celgene and may depend on collaborations with additional third parties for
the development and commercialization of our product candidates. If those collaborations are not successful, we
may not be able to capitalize on the market potential of these product candidates.

In April 2010, we entered into our collaboration with Celgene focused on cancer metabolism. The collaboration
involves a complex allocation of rights, provides for milestone payments to us based on the achievement of specified
clinical development, regulatory and commercial milestones, provides for additional payments upon Celgene�s election
to extend the term of the discovery phase and provides us with royalty-based revenue if certain product candidates are
successfully commercialized. We cannot predict the success of the collaboration.

We may seek other third-party collaborators for the development and commercialization of our product candidates.
Our likely collaborators for any collaboration arrangements include large and mid-size pharmaceutical companies,
regional and national pharmaceutical companies and biotechnology companies. If we enter into any such
arrangements with any third parties, we will likely have limited control over the amount and timing of resources that
our collaborators dedicate to the development or commercialization of our product candidates. Our ability to generate
revenues from these arrangements will depend on our collaborators� abilities to successfully perform the functions
assigned to them in these arrangements.
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us:

� Collaborators have significant discretion in determining the efforts and resources that they will apply to these
collaborations. For example, under our collaboration with Celgene, development and
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commercialization plans and strategies for licensed programs will be conducted in accordance with a plan and
budget approved by a joint committee comprised of equal numbers of representatives from each of us and
Celgene.

� Collaborators may not pursue development and commercialization of our product candidates or may elect not
to continue or renew development or commercialization programs based on clinical trial results, changes in
the collaborator�s strategic focus or available funding or external factors such as an acquisition that diverts
resources or creates competing priorities. For example, it is possible for Celgene to elect not to progress into
preclinical development a product candidate that we have nominated and the joint research committee, or
JRC, confirmed, without triggering a termination of the collaboration arrangement.

� Collaborators may delay clinical trials, provide insufficient funding for a clinical trial program, stop a clinical
trial or abandon a product candidate, repeat or conduct new clinical trials or require a new formulation of a
product candidate for clinical testing. For example, under our agreement with Celgene, it is possible for
Celgene to terminate the agreement, upon 90 days prior written notice, with respect to any product candidate
at any point in the research, development and clinical trial process, without triggering a termination of the
remainder of the collaboration arrangement.

� Collaborators could independently develop, or develop with third parties, products that compete directly or
indirectly with our medicines or product candidates if the collaborators believe that competitive products are
more likely to be successfully developed or can be commercialized under terms that are more economically
attractive than ours.

� A collaborator with marketing and distribution rights to one or more medicines may not commit sufficient
resources to the marketing and distribution of such medicine or medicines.

� Collaborators may not properly maintain or defend our intellectual property rights or may use our proprietary
information in such a way as to invite litigation that could jeopardize or invalidate our proprietary information
or expose us to potential litigation. For example, Celgene has the first right to maintain or defend our
intellectual property rights under our collaboration arrangement with respect to certain licensed programs and,
although we may have the right to assume the maintenance and defense of our intellectual property rights if
Celgene does not, our ability to do so may be compromised by Celgene�s actions.

� Disputes may arise between the collaborators and us that result in the delay or termination of the research,
development or commercialization of our medicines or product candidates or that result in costly litigation or
arbitration that diverts management attention and resources.

� We may lose certain valuable rights under circumstances identified in our collaborations, including, in the
case of our agreement with Celgene, if we undergo a change of control.
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� Collaborations may be terminated and, if terminated, may result in a need for additional capital to pursue
further development or commercialization of the applicable product candidates. For example, Celgene can
terminate its agreement with us, in its entirety or with respect to any program, upon 90 days� notice and can
terminate the entire agreement with us in connection with a material breach of the agreement by us that
remains uncured for 60 days.

� Collaboration agreements may not lead to development or commercialization of product candidates in the
most efficient manner or at all. If a present or future collaborator of ours were to be involved in a business
combination, the continued pursuit and emphasis on our product development or commercialization program
under such collaboration could be delayed, diminished or terminated.
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We may seek to establish additional collaborations, and, if we are not able to establish them on commercially
reasonable terms, we may have to alter our development and commercialization plans.

Our drug development programs and the potential commercialization of our product candidates will require
substantial additional cash to fund expenses. For some of our product candidates, we may decide to collaborate with
additional pharmaceutical and biotechnology companies for the development and potential commercialization of those
product candidates.

We face significant competition in seeking appropriate collaborators. Whether we reach a definitive agreement for a
collaboration will depend, among other things, upon our assessment of the collaborator�s resources and expertise, the
terms and conditions of the proposed collaboration and the proposed collaborator�s evaluation of a number of factors.
Those factors may include the design or results of clinical trials, the likelihood of approval by the FDA or similar
regulatory authorities outside the United States, the potential market for the subject product candidate, the costs and
complexities of manufacturing and delivering such product candidate to patients, the potential of competing products,
the existence of uncertainty with respect to our ownership of technology, which can exist if there is a challenge to
such ownership without regard to the merits of the challenge and industry and market conditions generally. The
collaborator may also consider alternative product candidates or technologies for similar indications that may be
available to collaborate on and whether such a collaboration could be more attractive than the one with us for our
product candidate.

We may also be restricted under existing collaboration agreements from entering into future agreements on certain
terms with potential collaborators. For example, during the discovery phase of our collaboration with Celgene, we
may not directly or indirectly develop, manufacture or commercialize, except pursuant to the agreement, any medicine
or product candidate for any cancer indication: with specified activity against certain metabolic targets except in
connection with certain third party collaborations; or with specified activity against any collaboration target, or any
target for which Celgene is conducting an independent program that we elected not to buy in to. Following the
discovery phase until termination or expiration of the agreement, either in its entirety or with respect to the relevant
program, we may not directly or indirectly develop, manufacture or commercialize, outside of the collaboration, any
medicine or product candidate with specified activity against any collaboration target that is within a licensed program
or against any former collaboration target against which Celgene is conducting an independent program under the
agreement.

Collaborations are complex and time-consuming to negotiate and document. In addition, there have been a significant
number of recent business combinations among large pharmaceutical companies that have resulted in a reduced
number of potential future collaborators.

We may not be able to negotiate collaborations on a timely basis, on acceptable terms, or at all. If we are unable to do
so, we may have to curtail the development of the product candidate for which we are seeking to collaborate, reduce
or delay its development program or one or more of our other development programs, delay its potential
commercialization or reduce the scope of any sales or marketing activities, or increase our expenditures and undertake
development or commercialization activities at our own expense. If we elect to increase our expenditures to fund
development or commercialization activities on our own, we may need to obtain additional capital, which may not be
available to us on acceptable terms or at all. If we do not have sufficient funds, we may not be able to further develop
our product candidates or bring them to market and generate product revenue.

We rely and expect to continue to rely on third parties to conduct our clinical trials and some aspects of our
research and preclinical testing, and those third parties may not perform satisfactorily, including failing to meet
deadlines for the completion of such trials, research or testing.
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organizations, medical institutions and clinical investigators, to conduct our clinical trials. We currently rely and
expect to continue to rely on third parties to conduct some aspects of our research and preclinical testing. Any of
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these third parties may terminate their engagements with us, some in the event of an uncured material breach and
some at any time. If any of our relationships with these third parties terminate, we may not be able to enter into
arrangements with alternative third parties or to do so on commercially reasonable terms. Switching or adding
additional third parties involves additional cost and requires management time and focus. In addition, there is a natural
transition period when a new third party commences work. As a result, delays may occur in our product development
activities. Although we seek to carefully manage our relationships with our CROs, we could encounter similar
challenges or delays in the future and these challenges or delays could have a material adverse impact on our business,
financial condition and prospects.

Our reliance on these third parties for research and development activities will reduce our control over these activities
but will not relieve us of our responsibilities. For example, we are responsible for ensuring that each of our studies is
conducted in accordance with the applicable protocol, legal, regulatory and scientific standards, and our reliance on
third parties does not relieve us of our regulatory responsibilities. We and these third parties are required to comply
with current good clinical practices, or cGCP, which are regulations and guidelines enforced by the FDA, the
Competent Authorities of the Member States of the European Economic Area, or EEA, and comparable foreign
regulatory authorities for all of our products in clinical development. Regulatory authorities enforce these cGCPs
through periodic inspections of trial sponsors, principal investigators and trial sites. If we or any of these third parties
fail to comply with applicable cGCPs, the clinical data generated in our clinical trials may be deemed unreliable and
the FDA, the European Medicines Agency, or EMA, or comparable foreign regulatory authorities may require us to
perform additional clinical trials before approving our marketing applications. We cannot assure you that upon
inspection by a given regulatory authority, such regulatory authority will determine that any of our clinical trials
comply with cGCP regulations. In addition, our clinical trials must be conducted with product produced under current
good manufacturing practices, or cGMP, regulations. Our failure to comply with these regulations may require us to
repeat clinical trials, which would delay the regulatory approval process. We also are required to register ongoing
clinical trials and post the results of completed clinical trials on a government-sponsored database, ClinicalTrials.gov,
within certain timeframes. Failure to do so can result in fines, adverse publicity and civil and criminal sanctions.

Furthermore, these third parties may also have relationships with other entities, some of which may be our
competitors. In addition, these third parties are not our employees, and except for remedies available to us under our
agreements with such third parties, we cannot control whether or not they devote sufficient time and resources to our
on-going clinical, nonclinical and preclinical programs. If these third parties do not successfully carry out their
contractual duties or obligations or meet expected deadlines, if they need to be replaced or if the quality or accuracy of
the clinical data they obtain is compromised due to the failure to adhere to our clinical protocols, regulatory
requirements or for other reasons, our clinical trials may be extended, delayed or terminated and we may not be able to
obtain, or may be delayed in obtaining, marketing approvals for our product candidates and will not be able to, or may
be delayed in our efforts to, successfully commercialize our medicines. As a result, our results of operations and the
commercial prospects for our medicines would be harmed, our costs could increase and our ability to generate
revenues could be delayed.

We also expect to rely on other third parties to store and distribute drug supplies for our clinical trials. Any
performance failure on the part of our distributors could delay clinical development or marketing approval of our
product candidates or commercialization of our medicines, producing additional losses and depriving us of potential
product revenue.

We contract with third parties for the manufacture of our product candidates for preclinical and early clinical
testing and expect to continue to do so for late-stage clinical trials and for commercialization. This reliance on
third parties increases the risk that we will not have sufficient quantities of our product candidates or medicines or
that such supply will not be available to us at an acceptable cost, which could delay, prevent or impair our
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We do not have any manufacturing facilities. We currently rely, and expect to continue to rely, on third-party
manufacturers for the manufacture of our product candidates for preclinical and clinical testing and for
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commercial supply of any of these product candidates for which we or our collaborators obtain marketing approval.
To date, we have obtained materials for AG-221, AG-120 and AG-348 for our ongoing and planned phase 1 testing
from third party manufacturers. We do not have a long term supply agreement with the third-party manufacturers, and
we purchase our required drug supply on a purchase order basis.

We may be unable to establish any agreements with third-party manufacturers or to do so on acceptable terms. Even if
we are able to establish agreements with third-party manufacturers, reliance on third-party manufacturers entails
additional risks, including:

� reliance on the third party for regulatory compliance and quality assurance;

� the possible breach of the manufacturing agreement by the third party;

� the possible termination or nonrenewal of the agreement by the third party at a time that is costly or
inconvenient for us; and

� reliance on the third party for regulatory compliance, quality assurance, and safety and pharmacovigilance
reporting.

Third-party manufacturers may not be able to comply with current good manufacturing practices, or cGMP,
regulations or similar regulatory requirements outside the United States. Our failure, or the failure of our third-party
manufacturers, to comply with applicable regulations could result in sanctions being imposed on us, including fines,
injunctions, civil penalties, delays, suspension or withdrawal of approvals, license revocation, seizures or recalls of
product candidates or medicines, operating restrictions and criminal prosecutions, any of which could significantly
and adversely affect supplies of our medicines and harm our business and results of operations.

Any medicines that we may develop may compete with other product candidates and products for access to
manufacturing facilities. There are a limited number of manufacturers that operate under cGMP regulations and that
might be capable of manufacturing for us.

Any performance failure on the part of our existing or future manufacturers could delay clinical development or
marketing approval. We do not currently have arrangements in place for redundant supply for bulk drug substances. If
any one of our current contract manufacturer cannot perform as agreed, we may be required to replace that
manufacturer. Although we believe that there are several potential alternative manufacturers who could manufacture
our product candidates, we may incur added costs and delays in identifying and qualifying any such replacement.

Our current and anticipated future dependence upon others for the manufacture of our product candidates or medicines
may adversely affect our future profit margins and our ability to commercialize any medicines that receive marketing
approval on a timely and competitive basis.

Risks Related to Our Intellectual Property

If we are unable to obtain and maintain patent or trade secret protection for our medicines and technology, or if
the scope of the patent protection obtained is not sufficiently broad, our competitors could develop and
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our medicines and technology may be adversely affected.

Our success depends in large part on our ability to obtain and maintain patent protection in the United States and other
countries with respect to our proprietary medicines and technology. We seek to protect our proprietary position by
filing patent applications in the United States and abroad related to our novel technologies and medicines that are
important to our business. To date, we do not own or have any rights to any issued patents that
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cover any of our product candidates, and we cannot be certain that we will secure any rights to any issued patents with
claims that cover any of our proprietary medicines and technologies.

The patent prosecution process is expensive and time-consuming, and we may not be able to file and prosecute all
necessary or desirable patent applications at a reasonable cost or in a timely manner. It is also possible that we will fail
to identify patentable aspects of our research and development output before it is too late to obtain patent protection.
Although we enter into non-disclosure and confidentiality agreements with parties who have access to patentable
aspects of our research and development output, such as our employees, corporate collaborators, outside scientific
collaborators, contract research organizations, contract manufacturers, consultants, advisors and other third parties,
any of these parties may breach the agreements and disclose such output before a patent application is filed, thereby
jeopardizing our ability to seek patent protection.

We may in the future license patent rights that are valuable to our business from third parties, in which event we may
not have the right to control the preparation, filing and prosecution of patent applications, or to maintain the patents,
covering technology or medicines underlying such licenses. We cannot be certain that these patents and applications
will be prosecuted and enforced in a manner consistent with the best interests of our business. If any such licensors
fail to maintain such patents, or lose rights to those patents, the rights we have licensed may be reduced or eliminated
and our right to develop and commercialize any of our products that are the subject of such licensed rights could be
adversely affected. In addition to the foregoing, the risks associated with patent rights that we license from third
parties also apply to patent rights we own.

The patent position of biotechnology and pharmaceutical companies generally is highly uncertain, involves complex
legal and factual questions and has in recent years been the subject of much litigation. As a result, the issuance, scope,
validity, enforceability and commercial value of our patent rights are highly uncertain. Our pending and future patent
applications may not result in patents being issued which protect our technology or medicines or which effectively
prevent others from commercializing competitive technologies and medicines. Changes in either the patent laws or
interpretation of the patent laws in the United States and other countries may diminish the value of our patents or
narrow the scope of our patent protection.

The laws of foreign countries may not protect our rights to the same extent as the laws of the United States.
Publications of discoveries in the scientific literature often lag behind the actual discoveries, and patent applications in
the United States and other jurisdictions are typically not published until 18 months after filing, or in some cases not at
all. Therefore we cannot be certain that we were the first to make the inventions claimed in our owned or any licensed
patents or pending patent applications, or that we were the first to file for patent protection of such inventions.

Assuming the other requirements for patentability are met, prior to March 2013, in the United States, the first to make
the claimed invention was entitled to the patent, while outside the United States, the first to file a patent application
was entitled to the patent. Beginning in March 2013, the United States transitioned to a first inventor to file system in
which, assuming the other requirements for patentability are met, the first inventor to file a patent application will be
entitled to the patent. We may be subject to a third party preissuance submission of prior art to the U.S. Patent and
Trademark Office, or become involved in opposition, derivation, revocation, reexamination, post-grant and inter
partes review or interference proceedings challenging our patent rights or the patent rights of others. An adverse
determination in any such submission, proceeding or litigation could reduce the scope of, or invalidate, our patent
rights, allow third parties to commercialize our technology or products and compete directly with us, without payment
to us, or result in our inability to manufacture or commercialize medicines without infringing third-party patent rights.

Even if our patent applications issue as patents, they may not issue in a form that will provide us with any meaningful
protection, prevent competitors or other third parties from competing with us or otherwise provide us with any
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The issuance of a patent is not conclusive as to its inventorship, scope, validity or enforceability, and our patents may
be challenged in the courts or patent offices in the United States and abroad. Such challenges may result in loss of
exclusivity or in patent claims being narrowed, invalidated or held unenforceable, which could limit our ability to stop
others from using or commercializing similar or identical technology and products, or limit the duration of the patent
protection of our technology and medicines. Given the amount of time required for the development, testing and
regulatory review of new product candidates, patents protecting such candidates might expire before or shortly after
such candidates are commercialized. As a result, our intellectual property may not provide us with sufficient rights to
exclude others from commercializing products similar or identical to ours.

We may become involved in lawsuits to protect or enforce our patents and other intellectual property rights, which
could be expensive, time consuming and unsuccessful.

Competitors may infringe our patents and other intellectual property rights. To counter infringement or unauthorized
use, we may be required to file infringement claims, which can be expensive and time consuming. In addition, in an
infringement proceeding, a court may decide that a patent of ours is invalid or unenforceable, or may refuse to stop the
other party from using the technology at issue on the grounds that our patents do not cover the technology in question.
An adverse result in any litigation proceeding could put one or more of our patents at risk of being invalidated or
interpreted narrowly. Furthermore, because of the substantial amount of discovery required in connection with
intellectual property litigation, there is a risk that some of our confidential information could be compromised by
disclosure during this type of litigation.

Third parties may initiate legal proceedings alleging that we are infringing their intellectual property rights, the
outcome of which would be uncertain and could have a material adverse effect on the success of our business.

Our commercial success depends upon our ability and the ability of our collaborators to develop, manufacture, market
and sell our product candidates and use our proprietary technologies without infringing the proprietary rights and
intellectual property of third parties. The biotechnology and pharmaceutical industries are characterized by extensive
litigation regarding patents and other intellectual property rights. We have in the past and may in the future become
party to, or threatened with, adversarial proceedings or litigation regarding intellectual property rights with respect to
our medicines and technology, including interference proceedings before the U.S. Patent and Trademark Office. For
example, in 2011, The Leonard and Madlyn Abramson Family Cancer Research Institute at the Abramson Cancer
Center of the University of Pennsylvania initiated a lawsuit against us, one of our founders, Craig B. Thompson,
M.D., and Celgene, alleging misappropriation of intellectual property and, in 2012, the Trustees of the University of
Pennsylvania initiated a similar lawsuit against us and Dr. Thompson. Each of these lawsuits was settled in 2012. No
other legal proceedings have been filed against us to date. Third parties may assert infringement claims against us
based on existing patents or patents that may be granted in the future. If we are found to infringe a third party�s
intellectual property rights, we could be required to obtain a license from such third party to continue developing and
marketing our medicines and technology. However, we may not be able to obtain any required license on
commercially reasonable terms or at all. Even if we were able to obtain a license, it could be non-exclusive, thereby
giving our competitors and other third parties access to the same technologies licensed to us. We could be forced,
including by court order, to cease developing and commercializing the infringing technology or medicine. In addition,
we could be found liable for monetary damages. A finding of infringement could prevent us from commercializing
our product candidates or force us to cease some of our business operations, which could materially harm our
business. Claims that we have misappropriated the confidential information or trade secrets of third parties could have
a similar negative impact on our business.

We may be subject to claims that our employees have wrongfully used or disclosed alleged trade secrets of their
former employers.
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we try to ensure that our employees, consultants and advisors do not use the proprietary information or know-how of
others in their work for us, we may be subject to claims that we or these individuals have used or disclosed intellectual
property, including trade secrets or other proprietary information, of any such individual�s current or former employer.
Litigation may be necessary to defend against these claims. If we fail in defending any such claims, in addition to
paying monetary damages, we may lose valuable intellectual property rights or personnel. Even if we are successful in
defending against such claims, litigation could result in substantial costs and be a distraction to management. Other
than the litigation initiated by the Leonard and Madlyn Abramson Family Cancer Research Institute at the Abramson
Cancer Center of the University of Pennsylvania and by the Trustees of the University of Pennsylvania described
above, no such claims have been filed against us to date.

Intellectual property litigation could cause us to spend substantial resources and distract our personnel from their
normal responsibilities.

Even if resolved in our favor, litigation or other legal proceedings relating to intellectual property claims may cause us
to incur significant expenses, and could distract our technical and management personnel from their normal
responsibilities. In addition, there could be public announcements of the results of hearings, motions or other interim
proceedings or developments and if securities analysts or investors perceive these results to be negative, it could have
a substantial adverse effect on the price of our common stock. Such litigation or proceedings could substantially
increase our operating losses and reduce the resources available for development activities or any future sales,
marketing or distribution activities. We may not have sufficient financial or other resources to adequately conduct
such litigation or proceedings. Some of our competitors may be able to sustain the costs of such litigation or
proceedings more effectively than we can because of their greater financial resources and more mature and developed
intellectual property portfolios. Uncertainties resulting from the initiation and continuation of patent litigation or other
proceedings could have a material adverse effect on our ability to compete in the marketplace.

If we are unable to protect the confidentiality of our trade secrets, our business and competitive position would be
harmed.

In addition to seeking patents for some of our technology and medicines, we also rely on trade secrets, including
unpatented know-how, technology and other proprietary information, to maintain our competitive position. With
respect to our proprietary cellular metabolism technology platform, we consider trade secrets and know-how to be our
primary intellectual property. Trade secrets and know-how can be difficult to protect. In particular, we anticipate that
with respect to this technology platform, these trade secrets and know-how will over time be disseminated within the
industry through independent development, the publication of journal articles describing the methodology, and the
movement of personnel skilled in the art from academic to industry scientific positions.

We seek to protect these trade secrets, in part, by entering into non-disclosure and confidentiality agreements with
parties who have access to them, such as our employees, corporate collaborators, outside scientific collaborators,
contract research organizations, contract manufacturers, consultants, advisors and other third parties. We also enter
into confidentiality and invention or patent assignment agreements with our employees and consultants. Despite these
efforts, any of these parties may breach the agreements and disclose our proprietary information, including our trade
secrets, and we may not be able to obtain adequate remedies for such breaches. Enforcing a claim that a party illegally
disclosed or misappropriated a trade secret is difficult, expensive and time-consuming, and the outcome is
unpredictable. In addition, some courts inside and outside the United States are less willing or unwilling to protect
trade secrets. If any of our trade secrets were to be lawfully obtained or independently developed by a competitor or
other third party, we would have no right to prevent them from using that technology or information to compete with
us. If any of our trade secrets were to be disclosed to or independently developed by a competitor or other third party,
our competitive position would be harmed.
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Risks Related to Regulatory Approval of Our Product Candidates and Other Legal Compliance Matters

If we are not able to obtain, or if there are delays in obtaining, required regulatory approvals, we will not be able to
commercialize, or will be delayed in commercializing, our product candidates, and our ability to generate revenue
will be materially impaired.

Our product candidates and the activities associated with their development and commercialization, including their
design, testing, manufacture, safety, efficacy, recordkeeping, labeling, storage, approval, advertising, promotion, sale
and distribution, are subject to comprehensive regulation by the FDA and other regulatory agencies in the United
States and by comparable authorities in other countries. Failure to obtain marketing approval for a product candidate
will prevent us from commercializing the product candidate. We have not received approval to market any of our
product candidates from regulatory authorities in any jurisdiction. We have only limited experience in filing and
supporting the applications necessary to gain marketing approvals and expect to rely on third-party contract research
organizations to assist us in this process. Securing regulatory approval requires the submission of extensive preclinical
and clinical data and supporting information to the various regulatory authorities for each therapeutic indication to
establish the product candidate�s safety and efficacy. Securing regulatory approval also requires the submission of
information about the product manufacturing process to, and inspection of manufacturing facilities by, the relevant
regulatory authority. Our product candidates may not be effective, may be only moderately effective or may prove to
have undesirable or unintended side effects, toxicities or other characteristics that may preclude our obtaining
marketing approval or prevent or limit commercial use.

The process of obtaining marketing approvals, both in the United States and abroad, is expensive, may take many
years if additional clinical trials are required, if approval is obtained at all, and can vary substantially based upon a
variety of factors, including the type, complexity and novelty of the product candidates involved. Changes in
marketing approval policies during the development period, changes in or the enactment of additional statutes or
regulations, or changes in regulatory review for each submitted product application, may cause delays in the approval
or rejection of an application. The FDA and comparable authorities in other countries have substantial discretion in
the approval process and may refuse to accept any application or may decide that our data is insufficient for approval
and require additional preclinical, clinical or other studies. In addition, varying interpretations of the data obtained
from preclinical and clinical testing could delay, limit or prevent marketing approval of a product candidate. Any
marketing approval we ultimately obtain may be limited or subject to restrictions or post-approval commitments that
render the approved medicine not commercially viable.

If we experience delays in obtaining approval or if we fail to obtain approval of our product candidates, the
commercial prospects for our product candidates may be harmed and our ability to generate revenues will be
materially impaired.

Failure to obtain marketing approval in international jurisdictions would prevent our medicines from being
marketed in such jurisdictions.

In order to market and sell our medicines in the European Union and many other jurisdictions, we or our third-party
collaborators must obtain separate marketing approvals and comply with numerous and varying regulatory
requirements. The approval procedure varies among countries and can involve additional testing. The time required to
obtain approval may differ substantially from that required to obtain FDA approval. The regulatory approval process
outside the United States generally includes all of the risks associated with obtaining FDA approval. In addition, in
many countries outside the United States, it is required that the product be approved for reimbursement before the
product can be approved for sale in that country. We or these third parties may not obtain approvals from regulatory
authorities outside the United States on a timely basis, if at all. Approval by the FDA does not ensure approval by
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regulatory authorities in other countries or jurisdictions, and approval by one regulatory authority outside the United
States does not ensure approval by regulatory authorities in other countries or jurisdictions or by the FDA. We may
not be able to file for marketing approvals and may not receive necessary approvals to commercialize our medicines in
any market.
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Any product candidate for which we obtain marketing approval could be subject to restrictions or withdrawal from
the market and we may be subject to penalties if we fail to comply with regulatory requirements or if we experience
unanticipated problems with our medicines, when and if any of them are approved.

Any product candidate for which we obtain marketing approval, along with the manufacturing processes,
post-approval clinical data, labeling, advertising and promotional activities for such medicine, will be subject to
continual requirements of and review by the FDA and other regulatory authorities. These requirements include
submissions of safety and other post-marketing information and reports, registration and listing requirements, cGMP
requirements relating to quality control, quality assurance and corresponding maintenance of records and documents,
and requirements regarding the distribution of samples to physicians and recordkeeping. Even if marketing approval
of a product candidate is granted, the approval may be subject to limitations on the indicated uses for which the
medicine may be marketed or to the conditions of approval, or contain requirements for costly post-marketing testing
and surveillance to monitor the safety or efficacy of the medicine. The FDA closely regulates the post-approval
marketing and promotion of medicines to ensure that they are marketed only for the approved indications and in
accordance with the provisions of the approved labeling. The FDA imposes stringent restrictions on manufacturers�
communications regarding off-label use and if we do not market our medicines for their approved indications, we may
be subject to enforcement action for off-label marketing.

In addition, later discovery of previously unknown problems with our medicines, manufacturers or manufacturing
processes, or failure to comply with regulatory requirements, may yield various results, including:

� restrictions on such medicines, manufacturers or manufacturing processes;

� restrictions on the labeling or marketing of a medicine;

� restrictions on distribution or use of a medicine;

� requirements to conduct post-marketing clinical trials;

� warning or untitled letters;
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