
UCLA Clinical Exome Sequencing Workflow 

Library Preparation 
Exome Capture 

Illumina HiSeq2500 
Alignment 

Find the correct location for each 
read in the human genome 

Post-Alignment Process  
(Fine-tuning) 

Mark Duplicate 
Indel-realignment 

Recalibration 

Variant Calling 
(SNVs* and small indels**) 
Use average of 100 reads 

overlapping at a given base to call 
variants 

 

Variant recalibration and 
Filtration 

Mark and remove variants with 
low confidence 

Genomic Annotation and 
Filtration+ 

Determine variant effect on 
protein sequence and filter out 

variants that are not likely to cause 
a give disease 

Genomic Data Board Discussion 
Determine likelihood of causing a 

given disease 

+ Ensembl and RefSeq are used for gene models and OMIM and 
HGMD professional versions are used to annotate 
disease/genes. Allele frequencies are inferred from dbSNP135, 
1000 Genome database, >5000 control exome data from the 
NHLBI Exome Sequencing Project Exome Variant Server. A 
subset of the variants is selected and categorized for review by 
our Genomic Data Board. Some of the criteria of filtering and 
categorizing the variants include but are not limited to: 
association with human disease related to the chief complaint, 
rarity of the variant in the general population, zygosity, degree 
of consequence at the protein level, etc. Prediction software 
such as SIFT, PolyPhen, Condel and GERP are only used for 
references and not to filter out variants. 

* SNVs: Single Nucleotide Variants 
** small indels: 1-12bp insertions and deletions 
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