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What Is Cystic Fibrosis?

Genetic disorder caused by defective gene

Missing transport protein: Cystic Fibrosis
Transmembrane Regulator (CF

"hick, sticky mucus In lungs and elsewhere
Median lifespan: mid-30s




Genetics and Numbers

e Recessive disorder
30,000 CF children and adults in U.S.

* Frequency of carriers
— 1 in 25 Caucasian
— 1 In 46 Hispanic
— 1 in 65 African-American
— 1 1n 90 Asian




Symptoms of CF

e Mucous buildup In various areas of body
— Lungs
» Breathing difficulty
* Infections (responsible for 90% of fataliti

— Intestines, Pancreatic duct, Liver
* Poor digestion
 Failure to thrive / gain weight

— Sweat glands
o Salty sweat

e Caused by a malfunction at the cellular level




History of CF

Mutation first observed ca. 50,000 years ago

Carriers of CF have half the active chloride ion
channels of healthy people

Chloride channels are permanently opene
bacterial diseaseSalmonellaCholerak. coli)
Carriers could have survived these diseases more
readily

Why mostly in Caucasian/Northern Europe? Why
not everywhere?




Hydrophilic heads®

Hydrophobic tails'

Membrane isemi-permeable
Composed of gohospholipid bilayer
Allows smallhydrophobianolecules
(like lipids) through
Preventiydrophilicmolecules (like

charged ions) from crossing (because of
charges on the surface)
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Active Transport

Active Transport
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Transports molecules against concentration gradient
Involves expenditure of energg.g.ATP)
Transport is prevented by metabolic inhibitors




ABC Transporter¢éATP-Binding Cassette)

E. Coli Vitamin B12 uptake system
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ABC transporter protein

Copied fromhttp://moose.bio.ucalgary.ca/index.php?page=CK_Projects




lon Channel Structure

Channel

9 < D O <9 OO0 O
In

The channel forming portion of the transport proteins has 12 alpha

helices which span the membrane to creating the channel through which
material is transported




CFTR Structure
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CFTR Structure Revisited
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Figure 2. Human CFTR gane (lop), ideniified in 1989 on the long arm of chromosaoms 7, usss 27 exons o
specify a paolypeplbde consisting of 1,480 amino acids imiddl=). On the basis of ils dual versions of a
nuclaatidae-binding fold (MEBF), the palypeptide has been classified as an ATP-bhinding-cassatte prolein
{whara "casselle” signifies a functional module). The polypeplide also has dual sels of six mambrane-
spanning segments, Linique o CGFTR iz a cantral region codaed by the gene's longest ex<on, Suspscted of
having a ragulatory funclion, i1 is called the R-domain. Analysis of the primary sequence of CFTH
sugagesls that the only part of 1 protruding from a2 cell (bollom) is a short loop batweean fransmembrane
sagments 7 and &, which has affachment siles for two sidechains.

http://www.chromosome7.htmiplanet.com/custom4.html



Airway Epithelial Cells

Cells that line the air passage

One side lines airway

Other side connected to
bloodstream

Primary function is to transfer
oxygen from airway to
bloodstream

Each cell has cilia (hairlike cell S ——
structures that move) to removi. '
airway debris |




Musin’ about Mucin

Airway epithelial cells

secrete mucin

Mucin Is “sticky”,

captures debris,

prevents bacterial infection  \elcro ®
Mucin + debris = mucous

Viscosity of mucous depends
on water content




e Cellsrelease ions
Create osmotic pressure

 \Water leaves the cells to
hydrate the mucous



Recent Research



Stimulating the Alternate lon
Channel

Defective!



Summary



Mucin ELISA

(Enzyme Linked Immunosorbent Assay)
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(note the similarity in this section)



CF Drug Development Pipeline




