Automatically eliminating errors induced by suboptimal parameter choices in transcript assembly
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As the tools used for genomic analysis become more sophisticated they become reliant on user tunable parameters that can greatly impact the quality of the
produced results. Most users rely on the default parameter choice defined by an application’s designer. This choice was intended to work well on average
Sequencing
Reads
across all inputs, but the most interesting cases are often not “average”. While manually adjusting the parameter settings can improve
the results,
this process
Computational
is not trivial and is not guaranteed to generalize from one input to another. Therefore, for any high throughput task we must find an automated method for
Biology
parameter adjustment in order
to eliminate parameter choice as a source of error.
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Experiment Reads

The figure on the right shows the impact of choosing a non-ideal parameter setting for reference based transcript assemblyDefault
using theParameter
Scallop application
Choice
(Shao and Kingsford, 2017).

Default Parameter Choice

Optimized Parameter
Transcripts missedChoice
using the

Optimized Parameter Choice

default parameter choice

Reference Transcriptome

Coordinate Ascent

Reference Transcriptome

Parameters contain one maxima

Parameter Advising Performance

Iterative optimization can be used to find optimal parameters by starting at the
default and moving towards better AUC.

Can take over >22 days to converge for a single input in some cases. The figure
shows the trajectory for three instances.

Parameter Advising
Advising is fast, but its quality relies on an advisor set
Parameter advising (DeBlasio and Kececioglu, 2017) chooses parameter values by selecting from a set of alternate
assemblies constructed using parameter choices from an advisor set.

Leave One Out tests advising limited to
the 18 choices not trained on the same
experiment or aligner.
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Advising increases AUC for Scallop

Advising StringTie

Parameter advising was performed on 65 other ENCODE experiments and
over 1,200 experiments from the Short Read Archive (SRA). Increases AUC
of Scallop by 25.7% and 38.2% on average.

Increases AUC for StringTie (Pertea,
et al., 2015) by 15.1% on average
for the 65 ENCODE experiments not
used for finding advisor sets.
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Coordinate Ascent finds Advisor Sets with a one time cost
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Coordinate ascent increases AUC, but it’s slow

Coordinate ascent increases AUC by
18.1% on average over using the default
parameter choice.
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The advisor set was constructed using
10 experiments from ENCODE mapped
to the human genome using 3 aligners.
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The figure show the impact on AUC when changing two parameters
independently, leaving all others at the default.

Increase in AUC over Default

Coordinate Ascent reliably improves AUC and generalizes
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For transcript assembly the advisor set can’t be found by exhaustive search because there are too many tunable
parameters. But, coordinate ascent can be used to pre-compute these sets.
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