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Abstract 
Statement	   of	   Purpose:	   	   There	   are	   many	   pediatric	   neurologic	   disorders	   that	  
present	  with	  unique	  or	  overlapping	  phenotypes	  that	  oJen	  make	  idenKfying	  the	  
underlying	   geneKc	   variant	   a	   mulK-‐year	   journey	   when	   using	   tradiKonal	  
molecular	   approaches	   to	   idenKfy	   them.	   	   Through	   the	   use	   of	   next-‐generaKon	  
sequencing	  (NGS)	  technologies,	  it	  is	  possible	  to	  sequence	  all	  the	  protein	  coding	  
exons	   in	   the	   affected	   paKent’s	   genome	   simultaneously	   to	   quickly	   idenKfy	  
potenKal	  causaKve	  variants.	   	  In	  a	  clinical	  seUng,	  it	  remains	  necessary	  to	  verify	  
putaKve	  NGS	   results	  with	  addiKonal	  molecular	  methods.	   In	   the	   case	  of	  whole	  
exome	  sequencing,	  the	  number	  of	  variants	  needing	  confirmaKon	  may	  be	  in	  the	  
hundreds.	  	  	  
	  	  
Methods:	   	   At	   Claritas	   Genomics,	   we	   have	   developed	   an	   approach	   to	   clinical	  
tesKng	   which	   limits	   the	   number	   of	   potenKal	   variants	   needing	   Sanger	  
confirmaKon.	   This	   approach	  both	   focuses	   on	   a	   neurological	   region	  of	   interest	  
(ROI)	  encompassing	  614	  genes	  in	  version	  1	  (1067	  genes	  in	  version	  2)	  that	  have	  
been	   implicated	   in	   causing	   seven	   pediatric	   disorder	   categories	   as	   well	   as	  
employing	  two	  NGS	  technologies	  to	  orthogonally	  detect	  and	  confirm	  variants	  in	  
the	  neurological	  genes.	  	  Any	  variants	  that	  are	  not	  confirmed	  using	  this	  approach	  
can	  be	  resolved	  by	  Sanger	  sequencing.	  	  	  
	  	  
Results:	   	  We	  have	  compared	  results	  obtained	  using	  our	  assay	  with	  results	  from	  
another	   provider’s	  whole	   exome	   assay	   for	   9	   independent	   samples	   chosen	   for	  
their	   pediatric	   neurological	   indicaKons.	   	   These	   analyses	  were	   carried	  out	   in	   a	  
blinded	   fashion.	   Of	   the	   nine	   samples,	   four	   samples	   produced	   clinically	  
inconclusive	  findings	   in	  both	  assays.	  Three	  samples	  produced	  the	  same	  results	  
in	  both	  assays.	  One	  sample	  produced	  a	  result	  that	  was	  interpreted	  as	  clinically	  
relevant	  in	  the	  other	  provider’s	  analysis	  but	  our	  analysis	  indicated	  this	  gene	  was	  
not	  phenotypically	  relevant	  to	  the	  paKent’s	  disorder.	  The	  final	  sample	  produced	  
a	   result	   that	   was	   clinically	   relevant	   based	   on	   our	   analysis	   but	   it	   was	   not	  
idenKfied	   in	   the	   other	   provider’s	   whole	   exome.	   	   The	   use	   of	   orthogonal	  
sequencing	   plaaorms	   provides	   immediate	   confirmaKon	   of	   most	   variants	   and	  
also	  yields	  beber	  sensiKvity	  than	  either	  plaaorm	  alone	  can	  generate,	  providing	  
beber	  results	  and	  more	  Kmely	  informaKon	  for	  paKents	  seeking	  answers	  to	  their	  
diagnosKc	  quesKons.	  

 

Phenotypes covered in the 
Pediatric Neurological Exome 

  

70 genes from 
an Alternate 
provider’s 

Comprehensive 
Epilepsy Panel 

All 276 Epilepsy/
Seizure genes on 

Pediatric 
Neurological 

Exome 

All 614 genes on 
Pediatric 

Neurological 
Exome 

Genes 70 276 614 
Exonic regions 850 4,437 10,651 

Target Span 175 Kb 802 Kb 1.98 Mb 
Mean target coverage, Proton 150x 145x 144x 

Mean target coverage, Illumina 100x 87x 89x 

Percent of targeted bases covered at ≥20x  by 
either Proton or Illumina :  98.70% 98.60% 98.40% 

Sensitivity 
(compared to NA12878 NIST reference) 100% (36/36) 97.5% (294/302) 98.3% (784/798) 

Percent of Variants Orthogonally Confirmed: 80% 79% 82% 

PPV for Orthogonally Confirmed Variants:  100% (31/31) 100% (246/246) 100% (675/675) 

Neurological ROI is sequenced at high 
depth in both platforms 

 

Orthogonal Sequencing Improves Data Quality 
Orthogonal sequencing using independent target enrichment and sequencing methods leads to 100% PPV 
with NA12878 for variants found on both platforms and increases exome assay sensitivity to >98%.  Variants 
found on only one platform are confirmed prior to reporting. 

Pediatric Neurological Exome Variants 
Confirmed Orthogonally with 100% PPV 

97% of targeted regions 
across whole exome are 

covered at >20x via NextSeq 
or Proton  	  

Platform Sensitivity PPV 
Illumina 
NextSeq 97.6% 99.6% 

Ion Proton 94.7% 99.6% 
Combined 99.0% 99.5% 

Comparison of Pediatric Neurological Exome (V1) 
to Whole Exome Sequencing 
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Pathogenic finding, 
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related, not on Claritas test 
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Complete 
Report) 

1 likely Path COL8A2 COL8A2 (corneal dysfunction dystrophy), 
not on Claritas test 6 VUS Path variant 

KAT6B 

3 Yes 
CHD2 

Yes 
CHD2   Also found a second neuro Path: BTD 4 VUS   
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KMT2A no   

KMT2A (short stature) 
Not clear implication in neuro, not on 

current Claritas test 
6 VUS 1 VUS 

4 No 
Yes 

GPR98 
 

1 VUS, 
7 data from HGMD 
(one was GPR98) 

1 Path (GPR98) and 1 likely path not 
found on Alternate, VUS was not , 2 

HGMD were benign, others not neuro, not 
on Claritas test 

5 VUS (not same as 
GDx) 

2 VUS (not same as 
Alternate) 

6 no no 2 VUS, 
1 unrelated Path 

2 VUS (Saw both Alternate VUS, reported 
one). Unrelated Path is melanoma 
predisposition, not on Claritas test 

1 VUS    

7 no no 1 likely Path CHRNA1  Same CHRNA1 variant, but classified as 
uncertain. 9 VUS   

8 no no 3 VUS 
#1: same VUS, #2: not neuro, not on 
Claritas test, #3: low coverage both 

platforms 

5 VUS, 1 neuro Path, 
but not pheno 2 VUS 

9 no no 1 VUS VUS not neuro-related, not on Claritas 
test 6 VUS 
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Disorder Category # of Genes 

Neuromuscular disorder 297 

Movement disorder 39 

Epilepsy/Seizure 276 

Brain Malformation 67 

Heriditary Peripheral Neuropathy 84 

Leukodystrophy/Encephalomyopathy 61 

Disorder Category # of Genes 

Neuromuscular disorder 549 

Movement disorder 503 

Epilepsy/Seizure 442 

Brain Malformation 403 

Heriditary Peripheral Neuropathy 267 

Leukodystrophy/Encephalomyopathy 267 

Version 1 

Version 2 

Pediatric Neurological Exome Total 
Variants FP TP 

% Total 
TP 

Cumulative 
Sensitivity 

Cumulative 
Specificity (FP/

Mb) PPV 

Orthogonally Confirmed, Both 
Platforms High Quality 

All 821 0 821 87.5 86.1 0.0 100.0 
InDels 13 0 13 1.4 35.1 0.0 100.0 
SNVs 808 0 808 86.1 88.2 0.0 100.0 

Reliable, Same call on both 
platforms, NoPass on Illumina 

All 24 0 24 2.6 88.6 0.0 100.0 
InDels 0 0 0 0.0 35.1 0.0 NA 
SNVs 24 0 24 2.6 90.7 0.0 100.0 

Likely True Positive, Call on 
one platform only or zygosity 

differences 

All 106 13 93 9.9 98.6 8.9 87.7 
InDels 20 3 17 1.8 82.0 2.1 85.0 
SNVs 86 10 76 8.1 99.3 6.8 88.4 

All Variant Categories 
All 951 13 938 100.0 98.6 8.9 98.6 
InDels 33 3 30 3.2 82.0 2.1 90.9 
SNVs 918 10 908 96.8 99.3 6.8 98.9 


