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The Discovery of Cystic
Fibrosts

Andersen, D. H. (1938)

Cystic Fibrosis of the Pancreas
and 1ts relation to Celiac Disease:
a Clinical and Pathological Study.
American | Diseases of Children 56: 344.

Dorothy Andersen, N.ID.
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Preventing CF lung Disease:

Five Assertions:
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Basic research can suggest therapeutic strategies.
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Lung function decline is caused by infections.

. Infections can be prevented with available treatments.

. It 1s essential to give prevention the highest priority.

. New treatments will make prevention easier and might

approximate a cure. (Preston Campbell. Plenary II)



“Summary of
pathways from gene
to syndrome
emphasizing the CI-
hypothesis™

Wine, Clin Rev Allergy, 1991, 9, 1

Syndrome

Cystic fibrosis
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Complex ]‘
interactions
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E.g., decreased pancreatic
enzymes — vitamin
deficiencies — infection —
tissue damage

Higher order functions
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Blocked ducts,
Reduced mucosal defenses -

Primary physiological
functions
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Hyposecretion, altered secretion
(Thick mucus, salty sweat)
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Basic cellular
property
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Decreased chloride
permeability, other?
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The CF Pathogenesis Cascade

1 Defective CF Gene
|

Deficient CFTR Protein
]

3 Abnormal Chloride Permeability
Altered Tonic Transport
-
Decreased Water in ASL

Abnormal Mucus Composition
-

Bronchial Obstruction

-
Bacterial Infections
-

7 Inflammation

-
8 Bronchiectasis + Lung
Insufficiency
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Amaral-NACFC-2007

Go to Plenary?2

Most current
therapies in CF!

Amaral & Kunzelmann (2007) Trends
Pharmacol 5¢ci28,334-341
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CF mouse models are mainstay

But, mouse 1s a poor model of CF airways
disease

ransnetyx INnc.
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IHwrerw.rhath.union. edu/ ~framer/IMA/FB/NatF rac/Lung1.gif C57/BL6 mouse lungs, micro CT.
Trachet et al., AACR, 2005
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CF ferrets are on the way

Adeno-associated virus—targeted disruption
of the CFTR gene in cloned ferrets

Xingshen Sun,'2:2 Ziying Yan,2 Yaling Yi,"2 Ziyi Li,'% Diana Lei,' Christopher S. Rogers,®
Juan Chen,'? Yulong Zhang,'? Michael J. Welsh,?°¢ Gregory H. Leno,! and John F. Engelhardt'2.6

CFTR +/- ferrets; -/-
(homozygotes) due early
next year.

Photo courtesy
John Engelhardt

Sun, J Clin Invest, 2008, 118,1578
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Disruption of the CFTR Gene Produces a
Model of Cystic Fibrosis in
Newborn Pigs

o Intact vas deferens )

e Sinuses, airways, glands>
appear normal, but j

Intact

Rogers et al., Science, 2008, 321, 1837




High Resolutlon Chest CT of P1g

Courtesy Mike Welsh, U. Iowa




CF patients +
CF clinicians
Progress 1n
Clinical
Research

PERSON OF THE YEAR
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Preventing CF lung disease:
BASIC SCIENCE

How do Airway Innate Defenses keep
lungs healthy? |

How do normal airways
prevent and resolve bacterial
ifections?

Wine, CFRL, Stanford
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rIVE SERIES Innate defenses in the lung
Jeffrey A. Whitsett, Series Editor

Mucus clearance as a primary innate defense mechanism

r T—_
or mammatian alrWaYs 1 Clin. nvest. 109:571-577 (2002).

Michael R. Knowles and Richard C. Boucher

Cystic Fibrosis/Pulmonary Research and Treatment Center, The University of North Carolina, Chapel Hill, North Carolina, USA




Clean airways

CP} ACh
/?. W, Subb g |° P BEIEie
= VIP antimicrobial mucus that
airway P S | 2k U _
a \health NO traps and inhibits bacteria
CaCC . —@ which are removed by
| Slu brgucosal mucociliary transport.
glan
CaCC CFTR ENaC
— Mucus clearance *®~

Airway lumen

T— PO Mucus clearance i




Living Human ¢ )
Submucosal gland \
and secreted mucus bubble

(in oil layer)

mucus

Joo, et al., J Biol Chem, 2002, 277, 50710 |




Method for studying single gland
SCCI’CUOH I'ates . GlandsrespondtoAh

Gland duct opening

Secreted bubble of
mucus under oil

Objective nject or collec
. »
Gland secretions
KH oi—> (17 / .
solution vr~Tissue\: > Y *
— | ' I5:05:2000 1257 P

(TOto T10)




Mucus a tanglec mesh (net) of mu
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In cystic fibrosis,
synergistic
secretion to ACh
+ VIP 1s lost.
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Low level agonists stimulate secretion via CFTR
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If CFTR 1s lost, no Cl- / HCO; secretion

gone  H e
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Therefore no Na*™ or water secretion
Macromolecules

still secreted, bhut
gone  gone
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Abnormal Paneth cell granule dissolution and
compromised resistance to bacterial colonization in the
intestine of CF mice

Crypt h g
Lumens

L~

-
-

e

Clarke, Am J Physiol Gastrointest Liver Physiol, 2004, 286, G1050







