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What Happens After the Specimen Leaves the Hospital

DNA Extraction
Quantitation and Shearing
Sequencing
Processing in Cloud
     alignment to reference sequence
     identification of variants

Shipping

Analysis



Average Numbers of Variants
by Interpretation Category

Interpretation Exome Genome
Pathogenic 2 3
Likely Pathogenic 2 3
Uncertain 100 5,000
Likely Benign 200 10,000
Benign 25,000 3M

Name: Dorothy Smith  Sex: Female
      DOB: Aug 19, 2024      Test: WGS

POSITIVE

Heterozygous for Pathogenic and 
Uncertain Variants in PKHD1

The pathogenic and uncertain 
variants in the PKHD1 gene are in 
trans phase (from parental 
sequencing) and are likely to be the 
primary cause of the patient’s kidney 
disease.    



Clinical Features (HPO terminology)

Autosomal Recessive Polycystic 
Kidney Disease (PKHD1)

polycystic kidney dysplasia
respiratory failure
oligohydramnios
hepatomegaly
hypertension
dehydration

Noonan Syndrome (RAF1)

abnormal pulmonary valve morphology
hypertrophic cardiomyopathy
atrial septic defect
short neck
webbed neck
low-set, posteriorly rotated ears
scapular winging



Clinical Information Required by the Lab
Clinical Features
Pregnancy history
     fetal clinical features
     gestational age
Family history
     clinical features of parents/sibs
     previous miscarriages/stillbirths
Suspected diagnoses
Previous genetic testing in patient 
or family members
Family ancestry
     consanguinity
Lab results, even normal results



Baby in NICU

Importance of Trios

Reference (PMID) Singleton Trio
25326637 22% 31%
25356970 21% 37%
26633542 24% 31%

WES Test Yields

Other Factors

• Ideal to perform WGS on both 
parents and baby.

• Targeted testing of parents is 
another option.

• Delayed shipment of parental DNA 
is problematic.  



PMID: 37386126 International Consortium on Newborn Sequencing
https://www.iconseq.org/



Importance of Sequence Retention and Reanalysis

Periodic reanalysis of raw 
sequence data improves test 
yield due to new:

analysis methods
disease genes
clinical information
variant interpretation
polygenic indices

PMIDs: 29323667, 31216405, 34283395, 38819824

Reanalysis requires retention of raw 
sequence data

Don’t rely on labs to retain data, but 
store it in patient EHR.  
Data should be retained indefinitely 
even after dies.  
Storage is relatively simple.  
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