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Patient #1: Diagnosed with cystic fibrosis
• Bronchiectasis
• Pancreatitis
• Asthma

CFTR ΔF508/ΔF508

Diagnosed patients

Undiagnosed patients
Patient #3
• Chronic sinusitis
• Chronic cough/wheeze
• Bronchiectasis
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Patient #2: Suspected genetic disease
• Hypoglycemia
• Failure to thrive
• Enlarged liver
• Developmental delay

????

CFTR L206W/L206W

Patient #4
• Otitis media
• Recurrent pneumonia
• Bronchiectasis

DRC1 Q118*/Q118*
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Phecodes

Failure to thrive…………………..1.62

Acute pulmonary heart disease……1.49

Acute bronchitis & bronchiolitis......1.00
Bronchiectasis……………………..1.80
Asthma…………………………….0.98

Diseases of pancreas……………….1.42

Primary biliary cirrhosis…………....2.06



Do diagnosed patients have higher phenotype 
risk scores?

Diagnosed cases

Controls You can differentiate a group 
individuals diagnosed with a disease 
using only the features of the disease





~60,000 rare 
Exonic 

markers

“Phenotype array” of 
~1500 phenotypes

X = ~90 
million tests

Hypothesis free Hypothesis driven

ALL rare
60,000 variants

In Mendelian 
gene 

13,000 variants

PheRS
6644

If a variant in gene X is linked to a phenotypic pattern, 
other variants in gene X will produce a similar pattern.



Application #1: Variant interpretation



Application #2: WES interpretation
Candidate variantsProband phenotype
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The valley of improbability

Application #3: Finding undiagnosed patients?

• Approach: Use the wealth of 
knowledge already generated.

• Utility: Which diseases are most 
important to diagnose?

• Scope: Which diseases are most 
likely undiagnosed? This may 
change as knowledge of pathogic 
variants increases
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