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What is wrong with this patient?

Blurry vision



SLC52A2 or SLC52A3

Riboflavin transport deficiency
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A diagnosis, the old fashioned way

Blurry vision

Begin riboflavin megadose

Riboflavin challenge
test abnormal

Regains sensation
Walks without walker



MCAD 
deficiency test

ACADM carrier
0.3% AF

Dx: MCAD def 
Rx: L-carnitine X

nucSEEK panel

CACNA1S VUS

KCNE1 VUS

Phenotype doesn't fit

Normal 
ECG x3

Holter monitor 
unremarkable

X
X

Hypokalemic 
periodic paralysis

But…. No hypoglycemia
Wrong inheritance pattern

WGS

19 candidate variants ?
We are very far from a world 
in which we can sequence 
patients’ genomes and 
easily interpret their risk of 
disease…
Rehm et al, NEJM 2015



Why don't 
we know 
more?



Why don't 
we know 
more?

Phenotype risk score (PheRS) 
A method to create Mendelian 
disease phenotypes
• Uses EHR data (billing codes)
• Enables a population level scan of 

Mendelian disease variants



Pectus excavatum 3.0
Joint dislocation 2.0
Pneumothorax 2.1
Retinal detachment 2.5

Aortic aneurysm 2.2

No Marfan 
symptoms

-

9.6

2.2

0



Diagnosed cases

Controls

You can differentiate individuals 
diagnosed with Marfan syndrome using 
only the features of the disease



Tested
6644 variant/disease pairs

Found
18 significant associations



Do patients with X variant have a 
higher PheRS?

eMERGEseq

• 15,000 patients sequenced for 109 genes
• 9 clinical sites
• Demographics, billing codes, sequence



Pathogenic

Benign

High-throughput FBN1 variant 
readout



Variants of 
Uncertain 
Significance



Variant
knowledge

Suspected genetic disease
Known pathogenic

Suspected genetic disease
Unknown pathogenic

Clinical suspicion

No suspicion
Known pathogenic

Two reasons 
patients remain 
undiagnosed



Making a Cystic Fibrosis diagnosis, not just for 
pediatricians anymore

Age of CF diagnosis is increasing! Atypical CF diagnosis by decade
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