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Continued development of the OncoMiner pipeline PROVEAN for scoring exonic
variant effects in pediatric acute myeloid leukemia 

Acute myeloid leukemia (AML) – cancer produced at the bone marrow, where

myeloid stem cells cannot mature into healthy myeloblast white cells.

Whole exome sequencing (WES) -- captures protein-coding exons by solution

hybridization, result of Next-generation sequencer (NGS) technology. Data

collected using platform Illumina Hi-Seq 2000

Single-nucleotide polymorphisms (SNPs) – Changes in the DNA sequence by

a single nucleotide substitution, insertion, or deletion.

The objective of the current study is to identify exonic DNA variants from

AML patients at diagnose, in remission following induction therapy, and

after relapse.

The treatment of pediatric AML been based on adult AML studies, with the

assumption of similar biology. Molecular profiling of AML in pediatric and adult

studies has started to characterize AML as a disease with distinct age-dependent

alterations. 1
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• Primary tumor sample collected at diagnosis2

• Case-matched tissue sample collected at remission (<5% blasts detected

following standard induction therapy)2

• Relapsed tumor sample2
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MATERIALS AND METHODS

Data retrieved from The Cancer Genome Atlas

(TCGA), project TARGET-AML. BAM (Binary

Alignment Map) files range from 17 to 31 GB

18 patients between one and 17 years old,

where each individual has three WES datasets

at three phases:

OncoMiner (OncoMiner.utep.edu) – Computational pipeline identifies possible

cancer associated variants from a list of single-nucleotide substitutions ad small

insertions/deletions reported as the result of WES. Variant scoring, visualization,

and statistical comparison.2
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• There is a necessity of target therapy for pediatric acute leukemia.

• The communication diagram supported component level testing for “Submit

to Provean” troubleshooting.

• Further problems are still being identified, most of them have been in the

pre-Provean computation.

• Additional corrections are necessary to analyze larger data sets using

OncoMiner pipeline.

• NGS data analysis is time consuming. Efficient parallelized computational

approaches on high performance computers are desirable for processing

such large datasets.
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PROVEAN stands for Protein Variation Effect Analyzer.
It provides predictions of the functional effects of protein sequence variations,
including single or multiple substitutions and insertions and deletions (indels) in
amino acid sequences. 3

∆ 𝑄, 𝑣, 𝑆 = 𝐴 𝑄′, 𝑆 − 𝐴(𝑄, 𝑆)

A negative delta score would imply that the variant causes the query sequence 
to become less similar to S. Significantly negative average delta scores can 
suggest that the variant v has a deleterious effect. 3

Q Query sequence
Q’ Query mutated by variant
v variant 
S database sequence S
A Alignment score

Expected output PROVEAN csv file

OncoMiner Input (OMI) File

Flowchart of OncoMiner pipeline, including data flow of inputs and outputs

Flowchart of OncoMiner pipeline, including data flow of inputs and outputs


