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CNS DISEASES REMAIN A SIGNIFICANT HEALTH BURDEN

Burden of Disease:
Lead Contributing Disease Categories to DALYs

e 3 28.47
1. Neuropsychiatric Disorders

2. Cardiovascular Diseases

3. Malignant Neoplasms

4. Unintentional Injuries

5. Sense Organ Disorders

6. Respiratory Diseases

7. Musculoskeletal Diseases

8. Digestive Diseases

Percent of Total DALYs; U.S. & Canada
Data courtesy of WHO
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INDUSTRY IS UNDERINVESTING IN NEUROSCIENCE R&D

Focus on Unmet Need in Dementia
Relative Number of Drugs in Development (Index Dementia=1)

16 -
12 Times As Many
14 - Oncology Programs
12
10 - 3 Times As Many
CV Programs
8 -
6 - 2 Times As Many
Diabetes Programs
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WILL MORE BIG PHARM COS RETURN TO CNS ?

R&D Cuts Curb Brain-Drug Pipeline  THEWALL STREETJOURNAL

Development of new medicines for brain disorders could be threatened as major drug
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INVESTOR APPETITE FOR CNS LAGS OTHER AREAS

| BioCEOSINVESTOR

CONFERENCE

Which therapeutic areas offer the best
investment opportunities?

Immunology
Cardiovascular
CNS
Gastrointestinal
Genetic Disorders
Infectious disease
Metabolic
Oncology 30%
Ophthalmology
Regenerative Med.

Respiratory




FDA APPROVALS FOR 2014 — 44 NEW DRUGS APPROVED!

... BUT ONLY 4 FOR CNS

Infectious diseases 12 27% 4
Cancer 8 18% 4
Rare diseases 5 11% 4
Endocrine System 4 —Q% 0
<|Nervous System 4 9% >
Hematol ogy % 9% 0
Respiratory 3 7% 2
Cardiovascular 1 2% 1
Digestive System 2 5% 0
Immune system 1 2% 1

Source: Calculated from FDA data

Brand ECompanv Indication ' MOA

Nothera ECheIsea EOrthostatic hypotension ésynthetic norepinephrine

Plegridy :Biogen  {Multiple Sclerosis (RRMS) éinterferon beta-1a

Hetlioz EVanda ENon—24 sleep wake disorder Emelatonin receptor agonist

Belsomra  iMerck  ilnsomnia orexin receptor antagonist @



IPOS FOR 2014 - 71 DEALS COMPLETED!
... BUT ONLY 5 FOR CNS

US IPO Activity — Biotech IPOs
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Source: Renaissance Capital. Includes IPOs with a market cap of at least $50 million and excludes closed-end funds and SPACs. Data through 12/31/14.

| Therapeutic Area . _Number | Percent
Oncology & is8 i 25%
Infectious diseases : 12 | 17%
Rare/Orphan 11 15%
Diagnostics 6 8%

Biosimilars/Generics 6 8%

Imm v S-S 7%
<JCcNs 5 7% =

Other 8 § 11%




PERCEPTION OF CNS IS THAT RISK IS HIGHLY STACKED

’ Discovery & Pre-clinical

Clinical & Regulatory
-'/

. Commercial & Intellectual Property

- Operational & Financing
—/




NON-CNS VS CNS - THE VITAL STATS

POS in Ph 3

POS overall

Ph 2 + 3 devt time
NDA to Approval time
Ave patient # in trials

Ave cost of devt

Non-CNS CNS
66.0 % 46.0 %
15.0 % 8.0 %
6.1 years 8.1 years
1.2 years 1.9 years
300-500 10,000-60,000
$600M-1.0B $1.0B-$5.0B

Source: Tufts Center for Drug Discovery & Development, 2012



INVESTORS DILEMMA - THE CNS ROI PROBLEM

Market
Revenue
Return on Potential ($) Probability
Investment — —— X of Success
(ROI) Invested (POS)
Capital ($)




PARTNERSHIPS AMONGST KEY STAKEHOLDERS
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BIOGEN-EISAI - PHARMA/BIOTECH SHARE RISK IN AD

|
[ biogen idec |

®

« BIIB037 (Abeta Ab)
« TauAb

| E2609 (BACE inhibitor)
"« BAN2401 (Abeta Ab)

Biogen-Eisai collaborate on AD Therapeutics
(March 2014)

Both companies will share the costs and potential
profits, as well as co-promote the drug candidates
should they eventually win approval from regulators.



LUNDBECK-OTSUKA - PHARMA/BIOTECH SHARE RISK IN AD

’OTSUKO

e

Lu AF20513 (AB) active vax
Lu AE58054, 5HT6 antag

Brexpiprazole (D2 partial
agonist)

Lundbeck-Otsuka expand collaboration in AD
(2013)

In a series of separate partnerships Lundbeck/Otsuka
combined several AD assets. Both companies will
share the costs and potential profits, as well as co-

promote the drug candidates should they eventually

win approval from regulators. @



OTHER RECENT EXAMPLES OF RISK SHARING IN AD

« Lilly/TPG/Quintiles (July 2008): Lilly announced an agreement with TPG-
Axon Capital and Quintiles under which they will pay up to $325 million in
development funding for its two lead Alzheimer's disease compounds, a
gamma secretase inhibitor and an A-beta antibody, each ready to begin Ph3
testing. TPG and Quintiles receive future milestones and royalties.

« JNJ/Elan (July 2009): J&Js purchase of Elan’s Alzheimer’s immunotherapy
program for $1.0B via a stock purchase plan that gives JNJ approximately
25% of future profits of bapinuzemab. JNJ is also required to provide an
additional $500M in development costs.

« AstraZeneca and Lilly (September 2014): Parties announce alliance to
develop and commercialise BACE inhibitor AZD3293 for Alzheimer’s
disease. Lilly will pay AZ up to $500 million in development and regulatory
milestone payments. The companies will share all future costs equally for
the development and commercialisation of AZD3293, as well as net global
revenues post-launch.



ALZHEIMER’S DISEASE NEUROIMAGING INITIATIVE (ADNI)
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PUBLIC-PRIVATE PARTNERSHIPS FOR AD TRIALS

* DIAN - Dominantly Inherited Alzheimer Network (DIAN). DIAN is an international
research partnership studying autosomal dominant forms of AD (PS1, PS2,and
APP mutations). Funded by a multiple-year research grant from the National
Institute on Aging. chosen two investigational monoclonal antibodies
(solanazemab-Lilly and gantenerumab-Roche) for clinical trials that will try to
prevent dementia in people who are on the path to Alzheimer’s disease due to
an inherited autosomal-dominant mutation.

* A4 - Anti-amyloid Treatment in Asymptomatic Alzheimer’s Disease (A4)
prevention clinical trial. This is the first time investigators will test an AB-clearing
drug (solanazemab-Lilly) in older people thought to be in the pre-symptomatic
stage of Alzheimer’s. The trial will enroll 1,000 people 70 and older with evidence
of amyloid in their brains, but who do not show clinical symptoms of the disease.

« Alzheimer's Prevention Initiative Autosomal Dominant Alzheimer's Disease
Treatment Trial. Genentech, Banner Alzheimer's Institute, and the NIH will
together spend $96 million to test Genentech's crenezumab, a mAb that binds
AB, in people certain to develop early Alzheimer's disease owing to autosomal
dominant gene mutations (PS1).



NINDS BLUEPRINT NEUROTHERAPEUTICS
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SMA FOUNDATION - PTC THERAPEUTICS - ROCHE

sMa' b (PTC 4=

THERAREUTIES

$13.3M to PTC to fund « $30M to PTC from « Exclusive right to
SMA exon skipping small Roche to fund SMA develop and
molecule program discovery program commercialize SMA
SMA foundation to receive « 2year FTE funding program world wide
future single digit royalties * Milestones up to $325M

Royalties on sales



ABLEXIS - CONSORTIA TO FINANCE DISOVERY TOOLS

ABLEXIS

Antibody discovery platform

Y
4

NS

Pharma 2

« VCs finance Ablexis with a $13M Series A

« Pharma(s) pay $XM consortia entrance fee

» Ablexis delivers Ab platform to meet pre-
specified specs by certain date

* Pharma(s) pay $YM milestone payment

upon delivery of Ab platform



CIRM - PROVIDING INCENTIVES FOR STEM CELL THERAPY

CIRfT‘

CALIFORNIA'S JTEM CELL neencv

« Currently with >$3B in funding
for over 300 projects

» Focus primarily on cell therapy

* Requires California base

» Cost sharing mechanisms
available for private industry

Applicant

Non-Profit None None

For-Profit 20% 30% 40% 50% 40%

*CIRM contribution not to exceed $20 million



PHARMA-PAYOR/PROVIDER ALLIANCES
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