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Progress

Restlessness and discontent are

the first necessities of progress.
-- Thomas Edison
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1980

 Robert J. Beall, Ph.D.
recruited to CFF

« Research Development
Program (RDP) started
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INCREASED BIOELECTRIC POTENTIAL DIFFERENCE ACROSS RESPIRATORY
EPITHELIA IN CYSTIC FIBROSIS

Micuaer Knoweres, M.D., Joun Garzy, Pu.D., anp RicHarp Boucuer, M.D.

Abstract To investigate respiratory epithelial func-
tion in cystic fibrosis, we measured the transepithelial
electrical potential difference across the upper and
lower respiratory mucosa in patients with cystic fibro-
sis and control subjects. The nasal potential dif-
ference in the 24 patients with cystic fibrosis exceed-
ed by more than 3 standard deviations the mean volt-
age in healthy controls, subjects with other diseases,
and subjects heterozygous for cystic fibrosis. Poten-
tial differences in lower airways were measured in four
patients and were significantly greater than in con-
trols (P<0.05). Superfusion of the luminal surface with

-~

amiloride, an inhibitor of active sodium absorption, in-

- duced greater reductions in both nasal and airway po-

tential differences in patients than in controls. We’
conclude that the increased respiratory-epithelial po-
tential differences appear to be a specific abnormal-
ity in homozygotes for cystic fibrosis. The greater
reduction in potential difference in response to
amiloride suggests that absorption of excess salt and
perhaps liquid from respiratory epithelial surfaces
contributes to the pathogenesis of lung disease
in cystic fibrosis. (N Engl J Med. 1981; 305:1489-
95.)
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Chloride impermeability
in cystic fibrosis

Paul M. Quinton

“ Division of Biomedical Sciences, University of California, Riverside,
California 9252-0121, USA and Department of Physiology, UCLA
Medical School, Los Angeles, California 90024, USA

— e e ——— -

Cystic fibrosis is the most common fatal genetic discase affecting
cancasians and is perhaps best characterized as an exo-
crinopathy involving & disturbance in fluid and electrolyte trans-
port'. A high NaCl concentration in the sweat is characteristic
of patients with this discase; the basic physiological reason for
this abnormality is unknown., We have microperfused isolated
sweatl ducts from control subjects and cystic fibrosis patients,
and report here results which suggest that abnormally low C1™
permeability in cystic fibrosis leads to poor reabsarption of
NaCl in the sweat duct, and hence to 2 high concentration of
Na(l in the sweal.
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1989 — CF Gene Identified
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Cystic Fibrosis Publications in
Medical/Scientific Journals
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Developing New CF Therapies

Solve the
Science
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Therapeutics Era Begins

DORNASE ALFA

PULMOZYME®
Inhalation Solution

Contents: Each foll pouch contains 6 sterile, single-use ampules ol
Pulmozyme (dornase alfa). Each 2.5 mL ampule contains 1.0 mg/m.

Contains no preservatives,
Dosage and administration: See package Insert for full prescribing
Information. Each single-use ampule contains one 2.5 mg dose.

(2500 U) dornase alfa formulated in 8.77 mg/mL sodium chioride, —_—
0.15 mg/mL calcium chioride dihydrate and Sterile Water for Injection. o
Storage: 2-8° C/36-46° F. PROTECT FROM LIGHT. Store unused il : .

ampules in foll pouch.
Re only
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Developing New CF Therapies
That Repair CFTR - 1998

Solve the
Science




Therapeutics Development Program

Academia







Therapeutics Development Program

Discovery Awards
DISCOVERY

Therapeutics

DEVELOPMENT g Development

Preclinical Awa rd S

Safety Testing

Therapeutics {7 C'w """""
Development

Dosage and Efficacy

Low-hanging Fruit
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Low-hanging Fruit
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Median Predicted Survival Age, 1985 - 2007

Median Survival Age ( Years)
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2007 CFF Registry Report
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Inhaled Antibiotics in Development

Inhaled monobactam
— Aztreonam Lysine for inhalation (Gilead)

Inhaled flouroquinolones

— Ciprofloxacin Dry Powder for Inhalation (Bayer)
— Levofloxacin Solution for Inhalation (MPEX)

— Inhaled Liposomal Ciprofloxacin (Aradigm)

Inhaled aminoglycosides
— Tobramycin Dry Powder for Inhalation (Novartis)
— Arikace (liposomal amikacin) (Transave)

Inhaled aminoglycoside/phosphonic acid
— Tobramycin/Fosfomycin for Inhalation (Gilead)
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UKCFGT Consortium Lead Product Expresses [eafa6i s
CFTR For 28 Weeks After Aerosol Delivery 7Sk

I pGA-hCEFI-soCFTR2 @® PG1-CMV-CFTR pG1-CMV-BGal
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pG4-hCEFI-soCFTR2 Is Also Known As pGM169 Hyde et af., 2008 Nature Biotechnology 26:549



UK CF Gene Therapy Consortium cvstic |l ~ ¢
Single Dose Non-Viral Gene Therapy Trial

TRUST

UK CYSTIC FIBROSIS
GENE THERAPY
CONSORTIUM

« Extensive Pre-Clinical Programme lIdentifies Potent Non-Viral Formulation:

Zero CpG GL67A AeroEclipse I1
CFTR Plasmid Liposomes Nebuliser

e Single Dose Clinical Trial Starts Q4 08
N=27 CF Subjects. Nose & Lung Aerosol Administration
Pre & Post Bronchoscopic Sampling
Safety & Duration Of Expression Endpoints



UK CF Gene Therapy Consortium cysTic YO
Clinical Programme

TRUST

Multi-Dose Run-In Study Q2 08
N=200 CF Subjects (>12 Years, Range Of FEV,)

Long-Term Biomarker Evaluation (MCC, CT, LCI, Sputum...)

4 Visits @ 4 Monthly Intervals. All completed first visit.

Select 100 ‘Can Measure/Can Deliver’ Subjects For Multi-Dose Trial
Abstracts 39, 227, 496, S18.2

Single Dose Non-Viral Clinical Trial Q4 08

Multi-Dose Non-Viral Clinical Trial 2010
N=100 CF Subjects (50 Active v 50 Placebo)
12 Doses @ Monthly Intervals
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CFTR Protein Rescue

Curcumin

Vertex Potentiator VX - 770

Vertex Corrector VX -808



Vertex Program Goals

* Orally bioavailable drugs

* Two targets:

Potentiators:
Increase opening

(gating) of CFTR
channels

Correctors:
Increase number
and function of
CFTR channels
at the cell surface

F508del



CFTR Actlvity

Potentiator VX-770 Increases CFTR
Activity in Preclinical Studies

Ussing chamber studies using G351D/F508del-HBE cultures

(% wt-CFTR)

B G551D/F508del-HBE
"] Wild-type-HBE
120-
100 = Single donorlung
80+ All data expressed as % wt-CFTR
60- N=7
EC50 for G551D/delF508 =238 +/- 200
40..
20.
o-

VX-770

Untreated
Untreated -



Phase 2a Study of VX-770

Primary Endpoints: | Nasal Potential Difference
« Safety and tolerability 1 f/ + Direct measure of CFTR function and
/ "é other ion channels in the upper airway

Secondary Endpoints:
« Biomarkers of CFTR

activity and lung function
« PK parameters

Sweat Chloride Concentration

Subjects with G551D were | f “o__. » Measure of CFTR function that is
chosen for the initial /RS commonly used to diagnose CF
study due to the normal | [ | &

trafficking of G551D- |
CFTR to the cell surface | | ||






