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Custom Gene Panel Sequencing of FEVR Patients and Family Members

Familial exudative vitreoretinopathy, or 
FEVR, defines a group of inherited 
retinal diseases marked by abnormal 
blood vessel growth in the retina, 
causing poor vascular development in 
the peripheral retina. It is linked to 
increased vessel permeability and may 
result in retinal ischemia, exudative 
retinal detachment, and subsequent 
vision loss. It can be inherited through 
autosomal dominant, autosomal 
recessive, or X-linked recessive 
patterns. There is no definitive 
treatment or cure, but is treated based 
on staging of disease on an individual 
case-by-case basis. Genomics is a 
rapidly growing field in personalized 
medicine. Targeted next-generation 
sequencing (NGS) enables fast and 
cost-effective identification of genetic 
variations. NGS allows for the 
simultaneous sequencing of millions of 
base pairs of genetic information in just 
hours.

Introduction

Aims and Objectives
To identify gene variants in pediatric 
vitreoretinal disease patients and their 
family members using a custom 
Illumina AmpliSeq orphan pediatric 
retinal disease gene panel. Our panel 
and sequencing protocol can sequence 
eight genes commonly associated with 
various inherited retinal diseases 
(IRDs) at greatly reduced cost and with 
a more streamlined sequencing 
approach.

Participants for DNA-sequencing analysis were 
referred to Associated Retinal Consultants, LLC, 
(ARC) of Royal Oak, Michigan, USA. Ten 
participants were consented under
IRB approval for donation of blood to the ARC Eye 
Biobank, and for genetic analysis at Oakland 
University. A targeted 8-gene panel included 7 
genes required for normal function of retinal
vascular endothelial cells: NDP (ChrX), CTNNB1 
(Chr3), TSPAN12 (Chr7), KIF11 (Chr10), FZD4 
(Chr11), LRP5 (Chr11), ZNF408 (Chr11), and RS1 
(ChrX). 180 amplicons, averaging 250 base pairs 
(bp), with overlapping sequence, targeted all exons 
and at 25 bp of adjacent intron sequence, totaling 
32,000 bp. Genomic DNA was extracted from 200 
uL of frozen whole blood,
quantified, Illumina AmpliSeq libraries prepared, 
diluted, pooled, and sequenced with the Illumina 
iSeq-100. VCF files were analyzed with the 
Ensembl Variant Effect Predictor database.

Methods

Two variants, likely pathogenic and 
pathogenic, were found impacting LRP5 and 
FZD4 respectively out of 10 samples.

Results and Conclusions
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Our method of custom gene panel 
sequencing can be done in most academic 
biochemistry labs and have significant 
impact on FEVR patients and their families. 
There is great potential for NGS for 
precision/personalized medicine and gene-
mutation-specific treatments in the future. 
Research DNA-sequencing also provides 
applied clinical genetics training for medical, 
undergraduate, and graduate trainees. 
Since the completion of this sequencing, the 
gene panel used in the lab has been 
expanded to 30 total genes to include more 
genes implicated in inherited retinal 
diseases.


