Harnessing the Body’s Own

PATHWAYS TO SILENCE GENES

» Douglas Fambrough, Ph.D., President and CEO of Dicerna Pharmaceuticals,
talks about his company’s research to develop RNAi therapeutics, a newer
approach to drug discovery and development.

bout 20,000 genes in the human body are

deployed in various ways in different tis-

sues. When inappropriately expressed,

these genes can contribute to disease. Genes

have their own regulation process, called RNA

interference. This is a natural mechanism in the

body that is used to shut down inappropriately
activated genes.

Biopharma companies are developing ways
to capitalize on this natural mechanism, directing
RNAi to silence specific genes. One such company
is Dicerna Pharmaceuticals.

Dicerna has a proprietary RNAi technology
that enables the development of oligonucleotide
drugs, treated as small molecules by the FDA with
a high degree of selectivity and specificity. The
company’s process aims to trigger the destruction
of messenger RNAs (mRNAs) of disease-driving
genes. Dicerna’s next-generation therapies are
processed by the Dicer enzyme, which is the natu-
ral initiation point for RNAi within the human cell.
As a result, the company’s molecules are referred
to as Dicer substrate short-interfering RNAs, or
DsiRNAs.

The company’s platform, GalXC, is a technol-
ogy platform invented by Dicerna. GalXC mole-
cules resemble DsiRNA molecules but have an
extended region at one end of the molecule oth-
erwise known as DsiRNA-EX molecules. Generally,
this extension is on the part of the molecule
cleaved-off by Dicer, and with a GalXC molecule
this region is engineered to provide additional
functionality to the GalXC molecules.

Dicerna is developing therapies for rare, in-
herited diseases involving the liver and for other
therapeutic areas in which the liver plays a key role.

“What we can do is provide this very specific
silencing drug to turn off an individual gene to
cells in the liver,” says Douglas Fambrough, Ph.D.,
president and CEO of Dicerna Pharmaceuticals.

The company’s technology only targets the
genes in the liver, but Dr. Fambrough points out
there are a lot of disease states that involve inap-
propriately activated genes in the liver.

While all companies in the RNAi space share
a fundamental similarity of trying to capitalize on
the RNA interference process, Dicerna’s intellec-
tual approach is able to optimize the RNAi trigger
molecules.
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Dicerna has created a small molecule that is able
to capitalize on the Dicer enzyme, an initiation point
for RNAi within the human cell.

“Our drug is a trigger molecule for RNAi,” Dr.
Fambrough says. “Ours is slightly longer and in-
corporates a stabilizing motif called the tetraloop
that makes these molecules both more stable
and easier to work with from both a manufactur-
ing and a chemical modification point of view.”

Dicerna’s most advanced program is DCR-
PHXC, and it is a potential treatment for the
disease primary hyperoxaluria type 1 (PH1). The
therapy is a small molecule, a fully synthetic mol-
ecule made in a chemical synthesizer.

“This is an ultra-orphan, extremely serious
disease,” Dr. Fambrough says. “Patients have too
much oxalate in the urine. This is a genetic dis-
ease, often discovered in childhood, where pa-
tients have an inborn error of metabolism and,
due to the absence of a specific enzyme, the liver
of these patients overproduces a chemical called
oxalate. In this situation, the oxalate is excreted
through urine and can lead to kidney stones and
progressive kidney disease that can lead to end-
stage renal disease.”

Patients reach end-stage renal disease in their
20s and often require a dual kidney-liver trans-
plant. Dr. Fambrough says the five-year survival
rate of those with dual transplants is 64%.

DCR-PHXC can block the production of oxa-
late, and has the potential to be a functional cure
for the disease. Dr. Fambrough says mice with
PH1 that have been treated with DCR-PHXC have
had oxalate levels decrease, and have metabolic
oxalate that is the normal range.

The company plans to begin Phase | trials

. Douglas Fambrough

early in 2018, recruiting patients initially from the
company’s observational trial of patients with
PH1.These patients are at multiple centers in the
European Union, including Amsterdam; the Neth-
erlands; Manchester, England; Bonn, Germany;
and Bordeaux, France.

The Phase | trial will be an ascending dose trial
where patients get a single dose at a low-level
starting in the first cohort and then progressively
increasing the dose as the safety is demonstrated.

“We would expect after a small number of co-
horts to be at a therapeutically effective dose and
we would expect with a single administration of
our drug that we can silence the gene responsible
for the oxalate production and cause meaningful
change on oxalate production even in that single
dose,” Dr. Fambrough says.

In addition to DCR-PHXC, Dicerna announced
two GalXC research programs in 2016: one is fo-
cused on cardiovascular disease targeting PCSK9,
and the other is an undisclosed rare disease
program. The company expects to launch three
additional programs annually, with the intent to
advance five programs into the clinic by 2019.

PCSK9 is a validated target for hypercho-
lesterolemia. Dicerna’s GalXC RNAi platform has
the potential to produce a PCSK9-targeted ther-
apy with more attractive commercial properties
than existing monoclonal antibodies, based on
comparatively smaller subcutaneous injection
volumes and less frequent dosing.

Dicerna is also researching use of the technol-
ogy in chronic hepatitis B virus. The company has
begun preclinical development in this area, and
company executives believe they can develop an
experimental HBV-targeted therapy that elimi-
nates HBV surface antigen expression.

Dicerna in March announced $70 million in
financing and Dr. Fambrough says, that combined
with the company’s current balance sheet of
more than $45 million at the end of 2016, can
provide more than adequate capital to drive this
program through Phase | and beyond.@
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Join Parks Associates at the 4th Annual
Connected Health Summit

Connected Health Summit: Engaging Consumers analyzes the roles of
connected health technologies and innovations in driving changes in
consumer behaviors and business models. Now in its fourth year, this event is
focused on data-driven, human-centric patient experience and engagement.

Event Topics

Business Strategy and Patient Experience
+ The Human Side of Precision Medicine: Opportunities, Challenges,

and Path Forward

. Pursue Value-Based Care: Deliver as Promised

- Optimize Customer Experience: Welding Patient Data into Business Strategy
- loT + Al for Patient Care: Connected Home & Connected Health
- The Evolution of Virtual Care: Innovations that Drive Patient Usage

Innovations and Business Models
- The Convergence of Medtech and

Digital Health: the Human Factor

- Reinvent Home Health: Innovate What Patients Want and What Truly Matters
+ The UX Secrets in Healthcare: How to Design the Best Customer Experience
- Integration and Partnerships: Build the Best Health Service Platform

- Super Session: Startup Pitch and Venture Capital Perspective On Connected

Health Market
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About Parks Associates

Parks Associates has 12 years of experience covering digital health

technology, care management services, and consumer adoption

afhd usage of personal health and wellness solutions. This includes
raore than six years of consumer survey data and ongoing
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donsumer research that document consumer behaviors
regarding their use of and interests in personal health and wellness.

2017 Advisory Board

AARP
Jeff Makowka, Director,
Market Innovation

Alarm.com
Lainie Muller, Director, Wellness

Carilion Clinic
Steve Morgan, SVP and Chief Medical
Information Officer

CVS Health
Jay Mehta, Director, Strategic
Partnership & Innovations

Geisinger Health Systems
Chanin Wendling, AVP, Informatics

Healthways

Karissa Price, Chief Marketing and
Strategy Officer

higi

Jeff Barkoff, Vice President,
Healthcare Solutions

Humana Wellness
Stuart Slutzky, Chief, Product Innovation

Independa, Inc.
Kian Saneii, Founder & CEO

Johnson & Johnson Health
and Wellness Solutions
John Vander Meulen, General
Manager, Commercial Markets

Omron Healthcare, Inc.
Ranndy Kellogg, President and
Chief Executive Officer

MDLIVE, Inc.

Chuck Hector, Chief Sales Officer
Philips

Karsten Russell-Wood, Director
of Marketing

Samsung
David Rhew, Medical Officer

Register Now at www.connectedhealthsummit.com






