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The Isis Patent Estate
“Locks Up” Antisense Therapeutics
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The Isis Patent Estate
The Dominant Position in Antisense Therapeutics

A Isis has amassed an extensive patent estate by creating &
in-licensing patent rights in the most important aspects of antisense
therapeutics:
> Antisense mechanisms of action

- RNase H, RNAJ, RNA splicing, microRNA & others
> Fundamental oligonucleotide chemistry
- 0 ion of oli ide chemical

> Antisense drug design moltifs

-0 of oli
mechanism

design for a given ant

> Antisense sequence space
= Metabolics, cardiovascular, CNS, oncology & others

> Antisense drug compositions
- Picture claims to our development compounds & primary methods

A Thelsis Portfolios create

> Strong protection for sis'drug products; &

> Protection against“me too" competition in the field of antisense
therapeutics

Isis Has Created & In-licensed
Broad Patent Portfolios
Covering Antisense Therapeutics

ASO Drug Design
Finite IP Space

A Limited medicinal chemistry
modifications

> Regular & repeating structure of
RNA substrate

> Four basic building blocks:
A/C/G/T (DNA) or U (RNA)

> Rigid design rules to maintain

Watson-Crick & base stacking

- Limited number of positions to
modify

= Limited number of acceptable
modifications at each position

- The IP space is therefore
well-defined

A Antisense drug designs are useful
for inhibiting all RNA targets

Overview of the Isis Patent Estate

Pending Applications
288 Pending U.

35 Pending PCT

574 Pending foreign

897 Total

Issued Patents

838 Issued U.S.
647 Issued foreign

1,485 Total
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We Continue to Extend Our MOE IP Estate
to Cover Optimal MOE Drug Design Motifs
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Path to Generation 2.5
Beyond 2’-MOE
A Isis has sought to further optimize 2’MOE-containing drug designs

&in doing so has created new drug design motifs that extend our
control of MOE-containing antisense drugs

> Gap-widended ASO therapeutic methods (US 7,919,472)

182 DNA 2 12
24nts M 24nts

= The claims broadly cover the therapeutic use of these for
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Isis’IP in the Bicyclic Nucleic Acid Space
Path to Generation 2.5

liver targets

Path to Generation 2.5

Beyond 2"-MOE
A Isis has investigated new chemically modified ides that will
bei into Isis’ next ion of antisense

> We have evaluated numerous new nucleoside mimics or modifications

> This effort has created IP covering more than 25 chemically distinct
classes of novel nucleosides/oligonucleotides

First of Three Issued Patents
Covering Generation 2.5
Protects Isis’ Generation 2.5 Chemistry until 2027

. United States Patent

St st Patent No: UST,309,848 B2
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Isis’ Generation 2.5 Chemistry

A Protected broadly until 2027 by:
> Issued U.S. Patent Nos. 7,399,845, 7,547,684 & 7,666,854
> European Patent No. EP1984381

> Pending patent applications in several other countries including
China, Japan, India &S. Korea

>

Preferred Generation 2.5 drug design motifs protected until
atleast 2027

2 Alnylanm’

Strategic Alliance for Development of
dsRNAi Drugs

A Partnership goals

> Combine Isis' & Alnylam’s intellectual property positions to enable Alnylam
to develop dsRNA therapeutics

> Support sis'strategy of exploiting multiple antisense mechanisms
through partnerships with complimentary expertise & technology

> Enable sis to participate fully in the success of RNAI
> Continue Isis'leadership role in RNA-based drug discovery & development
A Results

> $54 million in up-front fees, sublicensing revenue & R&D funding from
Alnylam to date

XEXCALIARD

PHARMACEUTICALS, INC.

Satellite C y for Develop of Isis’ Anti: Drugs
for the Local Treatment of Fibrosis, Including Scarring

A Transaction goals
> To create a satellite company with access to key Isis intellectual property for
the development of therapeutics for the local treatment of fibrosis, including
scarting
A Results

> Completed 3 Phase 2 studies demonstrating statistically significant reductions
in scar severity

- Three clinical models with a range of scar severities
- Double-blind, placebo controlled studies
- Statistically significant improvement in scarring in all studies
- Well tolerated; no serious adverse events
> Continued linical development with projected NDA filing in 2015

5 REGULUS

THERAPEUTICS
Jointly Owned Company to Develop miRNA Therapeuti

A Goals of Regulus formation

> Combine Isis'& Alnylam's intellectual property positions for the development of microRNA
therapeutics

> Create the leading company focused on developing microRNA therapeutics

A Results

> In forming Regulus, Alnylam contributed $10 million in cash &IP; Isis contributed a license to Isis’
large patent estate related to oligonucleotide therapeutics as well as microRNA related IP

> Isis & Alnylam each later contributed an additional $10 million to Regulus

> Regulus signed one of the largest ons to date for th of microRNA
therapeutics; a deal with the potential for $600 million in upfront payments & milestone
payments

> In June 2010, Regulus & sanofi-aventis signed a strategic alliance valued at potentially over $750
million, including a $25 million up front fee &a $10 million equity investment in Regulus that
valued Regulus at more than $130 million

= XENON

from families to genes, from genes to drugs.

Alliance Formed in 2010 to Discover & Develop

Anti; Drugs for A ia of Infl, ion (Al)
A Transaction goals
> Tofc i to discover & devels ti drugs for anemia of

inflammation (Al) leveraging Isis'& Xenon's key intellectual property

A Results

> Provided lsis with access to two novel liver targets for Al & Xenon's
expertise in Al

> Isis received an upfront payment in the form of a convertible promissory
note

Isis’ Satellite Company Strategy
Create Broad Consortium of Companies to
Advance Drugs & Technology
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Technology - miRNA
Technology - Aminoglycosides
Antibacterials

ACHAOGEN

License to Antibiotic Aminoglycoside Compounds

A Transaction goals
> License Achaogen a suite of patents drawn to a class of chemically
modified aminoglycoside small molecule antibiotics that resulted from the
efforts of Isis' earlier work identifying small molecules that target
structured RNAs
A Results
> For this license, Isis has received:
= $1.5 million in Achaogen stock
= $1 million milestone in connection with IND filing for the
aminoglycoside drug, ACHN-490
= $2 million milestone for initiation of a Phase 2 study
> Products:

= ACHN-490 s being developed as a treatment for systemic,
drug-resistant bacterial infections
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The Isis Patent Estate “Locks Up”
RNA-Based Therapeutics
Isis’ portfolio creates strong protection for

Isis’drugs & creates a competitive advantage in the field
of RNA-based therapeutics

The breadth of the Isis patent estate in the field of RNA-based
therapeutics has helped to create value through out-licensing
transactions in areas outside of Isis’ antisense focus

Isis’ Antisense Technology Platform
Extending Isis’ Patent Protection of
Chemistry & Drug Designs into the 2030s

2015 2020 2025 2030

Platform Protection for
Generation 2.0 Drug Design
in the U.s. Until March 2023

Platform Protection for Optimized 2'-Modified
Gapmers, Including Generation 2.2 Drug Designs
Until 2027

Platform Protection for New Generation 2.5
Chemistry & Driig Designs Until 2027

Platform Protection for Generation 2.5 Drug Candidates
& Optimized Generation 2.5 Drug Designs Until at Least 2032

Platform Protection of New Mechanisms/New Motifs,
Including Single Stranded RNAi Motifs, Until at Least 2029

2015 2020 2025 2030

WwlSIS

PHARMACEUTICALS




