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Cystic Fibrosis (CF)

Gene responsible (CFTR) first discovered in 1989

* Sick Kids (Toronto) and the Univ
Multi-organ, multi-function disor Carrier 1 Carrier
* Occurs mostly in Caucasians of | JJ

descent
* Present in all races and ethnic gr

Caused by mutations in the CF gy fmr Non.
transmembrane conductance re _ cartier

Located on chromosome 7 (7q)
Autosommal recessive inheritance pattern

2500 babies are born with CF each year in the United
States
e 1 in 25 Caucasians is an unaffected carrier
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Symptoms

* Disease severity variable
* Underlying cause the same

* Abnormality of secretory epithelia
* Sweat cools the body
* Pulmonary mucous prevents infection

* Loss of excessive amounts of sweat
* Can upset the balance of minerals in the blood

* Thick accumulations of mucous
* Frequent respiratory infections
* Progressive to end-stage lung disease

* Lung Disease primary cause of death
* Median life expectancy 30 - 35 years

* Many die in adolescence due to non-compliance with
treatment regimens
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Diagnosis and Genetic Testing

e Sweat Chloride Test

* Immuno Reactive Trypsinogen (IRT)
* Newborn screening first tier test (including MN)
* Luminex XTAG 40 mutation panel F/U for positive IRT

* Additional testing available to establish clinical
phenotype
* Pulmonary function tests
* Sputum
* Stool

* Molecular Genetic Testing
* Carrier Screening — Detection rates are ethnicity dependent
* Direct DNA analysis — Sequencing

* QOver 1500 mutations have been discovered
* Many present in single families only
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Treatment

* Once fatal in early childhood

* Only cure would be gene therapy at an early age
* Gene Therapy not currently available
* May one day be able to repair or replace defective gene

* Aim of treatment is to slow disease progression
* Improve quality of life
* Antibiotic therapy available to clear lungs

* Treatment types:
* Chest Therapy
* Bronchodilators, mucolytics, and decongestants
* Pancreatic enzymes
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Cystic Fibrosis Platform Timeline at Mayo

Single Strand Confirmation
Polymorphism (SSCP)

Confirmation Sensitive Gel
Electrophoresis (CSGE)
Line Probe Assay (INNO-LiPA)
/ Luminex (XTAG)

Sample Volume

25/month 50/month 750/month 2600/month

Testing Format

Diagnostic (Pre-2001) Carrier Screen (2001)
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XTAG Process

Genomic DNA

{

Multiplex PCR

\

Multiplex Hybridization

Multiple=x AS
treated P

Hyhbridiz ati
ASPE with 4

Centrifuge, Wais

xXMAP™ Detection
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Cystic Fibrosis Mutations:
How Many are Enough?
How Many are Too Many?

* Population-based carrier screening implemented in
late 2001

o Consensus conference at NIH in 1997

. Recommended offering carrier screening to all pregnant
couples and those planning a pregnancy

° Details worked out at a 2" conference in 1998 headed by
a steering committee comprised of reps from ACMG,
ACOG, and NHGRI.

o Subcommittees were formed for:

a) Patient Education — Involvement of Genetic
Counselors pre-testing

b) Laboratory Testing — What mutations should make up
the Core Panel?

c) Provider education - Dr.’s would be more inclined to
recommend testing if they better understood the

. purpose
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Cystic Fibrosis Mutations: How
Many are Enough?

° Subcommittees recommended a universal (pan-ethnic)
screening panel of 25 mutations (those with an allele
frequency in the affected population of > or = 0.1%).

. Residual Risk = Likelihood of carrying a CF mutation when
testing negative using a given testing platforms detection rate

Racial / Carrier Detection Residual
Ethnic Group Rate Rate Risk (1 In XXX)
Caucasian 1/25 88% 208
Hispanic American 1/47 12% 167
African American 1/66 65% 4010
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Cystic Fibrosis Mutations: How
Many are Too Many?

Detection Rates

Ethnic Group CF 23 CFE39+5 CFE70+6
Caucasian 88% 90% 91%
Hispanic American 2% 713% 81%
African American 65% 69% 78%
Residual Risk (1 in xxx)
Ethnic Group CE 23 CE39+5 CE70+6
Caucasian 208 250 278
Hispanic American 167 167 250
African American 200 213 303
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Risk Calculations - Expanded

Northern European Caucasian
The Risk of a Negative x Positive Couple Having a Child
with CF is
1/250 x 1 x 1/4 =1/1000 —>»

Hispanic American
The Risk of a Negative x Positive Couple Having a Child
with CF is
1/108 x 1 x 1/4 =1/432 —>

African American
The Risk of a Negative x Positive Couple Having a Child
with CF is
1/220x 1 x 1/4=1/880 —*

25 Mutation Panel
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2000 United States Census

# of People % of US
over 18 years Population
African American 23.7 million 11.4
Hispanic American 23.0 million 11.0

% Change in the Population from 1990 to 2000

Caucasian 5.9
African American 15.6

Hispanic 57.9



Published Articles

* “CF Carrier Screening — Making it Meaningful”
* CAP Today — January 2003
* Discussed how and why original panel was derived

* “The Cystic Fibrosis mutation “arms race”. When less
IS more”
* Genetics in Medicine — November 2007
* Commentary guestioning the relevance of expanded panels

CFTR Mutation Detection Rates in Different Ethnic Groups Using the
Luminex® Tag-It™ CFTR 70+6 assay

Tad Holtegaard, CLSp(MB), and W. Edward Highsmith Jr., PhD.
Mayo Clinic, Rochester, MN

The proof is in the pudding!!
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Mayo Testing/Results

* 16,691 samples tested from January 2008 — June
2008
eCaucasian/Mixed European — 11856 (69.9%)
*Hispanic — 1453 (8.6%)
*African American — 1127 (6.6%)
*Not Specified — 2255 (13.3%)

Mayo Positives (Overall)

CF23 CF16 CF31  Total
Caucasian/Mixed European 524 (93.7%) 7 (1.3%) 28 (5.0%) 559 (509)

Northern European 158 (28.3%) 3 (0.54%) 7 (1.3%)

Southern European 3 (0.54%) 0 (0.0%) 0 (0.0%)
Hispanic 30 (85.7%) 1(2.9%) 4 (11.4%) 35 (30)
African-Am 16 (80.0%) 0 (0.0%)| 4 (20.0%) 20 (18)
Not specified 131 (89.1%), 4 (2.7%) 12 (8.2%) 147 (102)
Total

|_‘ MAYCY CLIMNIC
7y



uminex Data Resulter (LDR
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Pasitives Detected

Cystic Fibrosis Positives Report
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Summary

* Increased detection rates in Hispanics and African
Americans by over 10%

* African American population grew at a rate of over
15% in the United States from 1990 - 2000

eCompared to 5% growth in Caucasians
*CF23 to CF 70 decreased risk by slightly less than 50%

* Hispanic population grew at a rate of almost 60%
over the same time-span
*CF23 to CF70 decreased risk by more than 50%

* From January 2008 to June 2008 15% of patient base
was either African American or Hispanic
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