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Abstract

The reproducibility of scientific processes is one of the paramount problems of bioinformatics, an
engineering problem that must be addressed to perform good research. The System for Quality-
Assured Data Analysis (SYQADA), described here, seeks to address reproducibility by managing
many of the details of procedural bookkeeping in bioinformatics in as simple and transparent a
manner as possible. SyQADA has been used by persons with backgrounds ranging from expert
programmer to Unix novice, to perform and repeat dozens of diverse bioinformatics workflows on
tens of thousands of samples, consuming over 80 CPU-months of computing on over 300,000
individual tasks of scores of projects on laptops, computer servers, and computing clusters.
SyQADA is especially well-suited for paired-sample analyses found in cancer tumor-normal
studies. SYyQADA executable source code, documentation, tutorial examples, and workflows used
in our lab is available from http://scheet.org/software.html.
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1| INTRODUCTION

Biologists and geneticists are forming a consensus toward what scientists in the
bioinformatics community have long appreciated, namely that the pedigree of an analysis
result should be rigorously maintained, and managing the passage of data and analyses
through a reproducible scientific workflow is essential to that goal (Leipzig, 2017;
Nekrutenko & Taylor, 2012). While proper preprocessing of data and consistent method
application are not hard problems in computer science, biology, genomics, or biostatistics,
they are nontrivial engineering problems that must be addressed to perform reproducible
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research and derive high-quality conclusions from experimental data. Our System for
Quality-Assured Data Analysis (SYyQADA,; pronounced like the insect “cicada”) seeks to
address emerging standards for reproducible computational research (Sandve, Nekrutenko,
Taylor, & Hovig, 2013) in as simple a framework as possible. SyQADA provides a
bioinformatics framework that allows the specification of protocols that marshal and manage
input data, allowing analyses to be run repeatably over large volumes of next-generation
sequencing data for many samples and for different projects. One of SYyQADA’s chief
attributes is the ability to trivially replicate computations on hundreds of samples at once and
automatically confirm the completeness and consistency of all results. Additionally,
SyQADA can run equally well on a laptop or computer server and can recognize the
presence of cluster management software and make use of it. SyQADA attempts good-
citizen use of resources whether run on a laptop, computer server, or computing cluster. On a
laptop or computer server, this means running tasks with long compute time estimates at
lower priority via the nice command. On a computing cluster, it means automatically
identifying the right queue based on compute time and memory usage estimates and feeding
tasks with large numbers of jobs into the cluster manager in parcels. Queueing constraints
for load sharing facility (LSF) and portable batch system (PBS) clusters are configurable via
local configuration files (standard files created for our clusters are provided as examples).

There are several related systems for managing bioinformatics workflows; from an analyst’s
perspective, they fall into the following four categories based on human interface:

Command-line interface (CLI) Bpipe (Sadedin, Pope & Oshlack, 2012), NGSANE (Buske,
French, Smith, Clark & Bauer, 2014), Omics Pipe (Fisch et al., 2015);

Standalone application with graphic interface (app) NEAT (Schorderet, 2016), Chipster
(Kallio et al., 2011), GenePattern (Kuehn, Liberzon, Reich & Mesirov, 2008);

Web application (webapp) Galaxy (Goecks et al., 2010), IMP (Narayanasamy et al., 2016);

Application program interface (API) GATK (McKenna et al., 2010), Queue (Shakir, 2011),
Omics Pipe (Fisch et al., 2015), Ruffus (Goodstadt, 2010).

SyQADA is a CLI system whose only dependencies are a Unix operating system and a
standard installation of Python 3.5 (or higher). This simplicity by design is shared by Bpipe,
NGSANE and to some extent by Omics Pipe.

As elegant and useful as APIs, apps, and web apps may be, they often demand large learning
curves of their users because of dependencies on hierarchical configuration languages (such
as business process execution language [BPEL], extensible markup language [XML], or
JavaScript object notation [JSON]), database management software (such as structured
query language [SQL] or not only SQL [NoSQL]), or the implicit requirement of an API to
write a program. In addition, the ergonomic demands of manipulating data through an app or
web app are often great enough that a Unix user comfortable with Is, grep and sort may
prefer those tools to an app or web app for identifying inputs, outputs, or errors.
Furthermore, the use of a graphic interface introduces an additional source of user error and
requires constant user focus to avoid introducing variation in the treatment of different
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samples. On the other hand, the cited command language interpreter systems are excellent
examples of the advantages of the Keep It Simple Stupid (KISS) approach (ascribed to
aircraft engineer Kelly Johnson [Dalzell, 2008]) also used by SyQADA. These KISS
systems agree on the predicate that any serious computation requires knowledge of and
interaction with a Unix shell (usually bash) and try to minimize their learning curves around
that constraint.

The authors of Bpipe and NGSANE enumerate many attributes that are arguably true for all
these KISS systems: transactional task management, automatic connection of stages, easy
job restarting, audit trails, data security, reusability, adaptability, robust execution and
monitoring, customization, repeated calls, and knowledge transfer.

Compared to related systems, there are two design principles of SyQADA that make it
unique: (a) the explicit support of standards for reproducible analyses (see Supporting
Information: SyQADA and Reproducibility) and (b) the goal of making adoption of these
standards as simple as possible through a transparent and easy-to-use framework. A tabular
comparison of the related CLI systems is found in Table 1. The Supporting Information
contains a more detailed description of behaviors unique to SyQADA.

2| METHODS

2.1

Design and implementation of SyQADA

Consistent with the design goal of simplicity, the installation procedure for SyQADA
requires merely downloading and extracting the executable source code zip file, whereas
running it on a Unix system requires no other software besides a text editor and the analysis
programs used in the workflow. SyQADA does not need or provide a programming
interface. SYyQADA maintains system state in the file system instead of in a database,
software framework, or web application. Configuration files are simple property lists, and
workflows are expressed as a list of tasks in a protocol file. Importantly, these features
reduce development complexity and require no special skills of the user.

There are two main components of SyQADA.: an Automator that generates and monitors
workflows and a BatchRunner that creates and executes in parallel all the jobs for a given
task (unless serial execution is explicitly requested). Defining a SyQADA workflow requires
three files (see Supporting Information Example files): (a) a protocol file that identifies the
tasks to be performed and designates a script template for each step; (b) a configuration file
that defines the versions of the tool suite and reference files used as well as designating the
source data directory, in which to find the named sample data; and (c) a sample file listing
sample names to be processed. As illustrated in Figure 1, running a workflow consists of a
single sygada auto command (the optional -project parameter identifies the required files if
more than one protocol is present). When syqada auto is called, the Automator generates a
numbered directory for each task and sequentially manages the execution of the workflow.
For each task, a BatchRunner is created. The BatchRunner generates job scripts (usually one
script per sample) using the specified bash script template. The template uses a simple
syntax for specifying parameters that will be replaced with input and output filenames, task-
dependent definitions, and sample names that vary with each invocation. BatchRunners also
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manage the good-citizen execution of those job scripts, either directly on the machine where
SyQADA runs, or, if on a cluster, through submission to the cluster manager (LSF and PBS
currently supported). Although SyQADA runs execute automatically, generated job scripts
can easily be found and run manually if desired.

Upon task completion, the Automator checks the results of each job to ensure that all have
completed successfully and produced the desired output files, before proceeding to the next
task. If any of the generated scripts results in an error, SyQADA stops the workflow at the
current task and reports back to the user simplified error messages, which can be
interrogated in greater detail if necessary in audit logs. An example of an error might be a
failure to write an output file due to lack of disk space. In such a scenario, a user could then
remedy the problem by adding disk space or freeing up existing disk space. When the error
has been resolved, running sygada repend [batchname] requests the BatchRunner to clean up
individual jobs that failed to complete correctly and repend them to the pending submission
queue. Then simply running sygada auto resumes the workflow, which is extremely
convenient when running large, complex workflows.

SyQADA also provides features that facilitate execution of cancer analyses, which often
demand “tumor-normal” comparisons. In a mode implemented for this specific purpose,
SyQADA generates jobs using sample pairings that are defined in a “.tumor_normal” file,
tracking those pairings for analysis. This can be generalized to other analysis models that
require multiple samples per participant. SyQADA also supports small-scale parametric task
replication. Given a file specifying a set of replication parameters and their respective
values, SYyQADA can create one task replicate (executable in parallel if desired) for each
permutation of the value set and compare the results collectively in a summary step. Each
replicate is its own task and must meet SyQADA’s normal completion criteria. Task
replicates have been used for testing alternative program parameters, for varying random
seeds, and for differential pre-processing of initial data to be fed to a pipeline, all of which
can be helpful when evaluating new bioinformatic tools to incorporate into a workflow. A
portion of the syqgada tutorial introduction to replication that shows a replicated directory
structure is found in Figure 2.

RESULTS
SyQADA in practice

Numerous researchers have used SyQADA workflows for a range of projects (e.g., Table 2).
Perhaps among the most ambitious is benchmarking the allelic imbalance detection of
hapLOH (Vattathil & Scheet, 2013) against the copy number analyses of The Cancer
Genome Atlas (TCGA) on data from over 22,000 samples for the 31 TCGA diseases. We
have also analyzed somatic variation in 452 lung cancer tumor-normal pairs, comprising
nine workflows with a total of 53 distinct steps and 8714 distinct jobs. For this project, we
constructed workflows to compare single nucleotide variants (SNVs) called by four different
methods. SyQADA allowed us to run CPU-intensive sequence alignment and variant calling
workflows in our research computing cluster, while running subsequent analysis workflows
on our team compute servers, desktops or laptops, demonstrating the high degree of
portability that SyQADA analyses and workflows have. The only difference between these
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environments was the source path to a team repository of executables and reference files,
which was parameterized by a single shell variable.

We also frequently reuse SyQADA workflows created for one experimental project to
perform the same analyses on other similar datasets. This is easily exemplified across
consortial data sets, of which the TCGA is our largest example thus far. Any workflows
developed and applied to one TCGA cancer type, can be applied almost trivially to dozens
of other cancer types. In another example, a biologist with knowledge of a limited set of
Unix commands (e.g., mkdir, cp, cd, and sygada auto) has performed several CPU-months
of computation in a half-dozen projects by reusing the same SyQADA workflow while
changing only the configuration file to use different microbiome source data. Of note,
SyQADA has been used in the analysis of data for publications including analysis of somatic
variation in sporadic MEN1 (Romero Arenas et al., 2014), Familial Adenomatous Polyposis
(Borras et al., 2016), field of cancerization of lung adenocarcinoma (Jakubek et al., 2016),
diet and oral microbiome (Hoffman et al., 2018), as well as in a comparison of somatic
variant calling on lon Torrent sequencing data (Deshpande et al., 2018).

In preparation for the 2017 AACR conference, SYyQADA provided upstream analysis
support for five presentations, among eight analysts, executing well over 100 pipeline
instances comprising about 350 tasks, processing nearly 89,000 jobs that consumed over 70
CPU-months from two dedicated laboratory servers as well as one of the institutional
computing clusters. Together, the projects analyzed well over 2700 samples from about 800
individuals, including more than 1100 tumor-normal pairs; data types included whole exome
and 409-gene panel DNA sequence, RNA-seq, 16s ribosomal DNA, and whole genome
microbiome sequence, as well as SNP microarrays, produced from Affymetrix, Illumina,
and lon Torrent technologies. Analyses included the Affymetrix birdsuite (Korn et al., 2008),
the GATK best practices variant calling workflow, hapLOH, hapLOHseq, lon Reporter
(Thermo-Fisher Scientific, 2015), JLOH (Xia, Vattathil & Scheet, 2014), MaCH (Li, Willer,
Ding, Scheet & Abecasis, 2010, MuTect (Cibulskis et al., 2013), the Tuxedo suite (Ghosh &
Chan, 2016), VarScan2 (Koboldt et al., 2012), and an in-house pairwise phasing utility, as
well as numerous programs for pre- and post-processing data.

For the ongoing hapLOH TCGA benchmarking study, we analyzed 22,674 Affymetrix SNP
6.0 (SNP6) samples from 11,128 individuals, using a workflow of 31 steps (including
Affymetrix birdsuite, MACH, and hapLOH) and consuming over 40 CPU-weeks of our
institutional computing cluster while processing more than 200,000 jobs. A tabular summary
of some of the significant uses to which SyQADA has been put may be found in Tables 2
and 3.

4| DISCUSSION

Bioinformatic workflow systems have been devised and propagated because of the demand
induced by the explosion of molecular data from enhanced and scalable biotechnologies,
such as next-generation sequencing and high-throughput “omics.” With an abundance of
free-to-use software for specific components of analysis or quality control for such data
come various preprocessing steps, version changes in software and often myriad parameter
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choices, all of which impact the final analytical product (e.g., inference, conclusions). Thus,
to manage the options and support reproducible work we created SyQADA.

Comparison of SyQADA with CLI systems

The desire to facilitate a scientist with modest or generic computing skills to safely conduct
or fix bioinformatics analyses drove the design principles of simplicity (KISS) and
transparency (“Avoid Magic,” see below) used in SyQADA. The CLI systems cited (Bpipe,
NGSANE, and Omics Pipe) were most likely motivated by this as well, they all tend to
avoid the additional complexities of API, standalone graphic interface, or web application
inherent in other workflow management systems for bioinformatics.

A second precept of SYyQADA development, based on experiences with many different
software packages, is Avoid Magic, by which we mean that the tool should not mystify its
user or require complex knowledge merely to use the tool. In effect, the tool should not do
anything a competent user could not do for herself so that the tool’s behavior remains
understandable. This is largely true of all these KISS tools, although SyQADA'’s ability to
identify errors might seem magical if one is not aware of how simple the filesystem layout
of SYyQADA is. All the tools discussed require the user to learn a bit of tool-specific
vocabulary and syntax. We believe SyQADA to be among the simplest in this regard.

Three of the systems require a user who wishes to write a new workflow to know how to
write a simple bash script; Omics Pipe (Fisch et al., 2015 whose diverse set of packaged
workflows deserves mention, requires construction of simple python modules. NGSANE
requires the greatest bash knowledge, and also requires that the user know how to read and
write a Unix makefile. This relatively straightforward skill is common knowledge among C
programmers, but less common among bioinformaticists in general. In contrast, Bpipe and
SyQADA each have simple home-grown syntax for specifying linear workflow. Where
NGSANE uses pure bash for its workflow management logic, Bpipe uses groovy, whereas
SyQADA and Omics Pipe use python.

SyQADA differs substantially from the other systems in the structure of its task
management. In a design decision to Avoid Magic, the entire state of a SyQADA workflow
is visible in the filesystem, so that the analyst can always complete his work manually if
software development has not yet provided a feature or a bug halts progress.

Comparison of SyQADA with web and stand-alone systems

Our design philosophy emphasizes simplicity at the expense of flexibility or power. This
greatly reduces the time required to learn how to use the system and also seems to increase
its adaptability to new analytical demands and settings.

The absence of a graph library in SyQADA stems from the observation that conditional
logic is rarely appropriate to replicated task execution. SyQADA’s only conditional
branching is termination upon task failure. None of our users has seen this as a deficiency;
without conditional branching it is easier to guarantee that all data are processed identically,
a cornerstone of reproducible analysis.
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In contrast to workflow systems (e.g., NGSANE and Omics Pipe) that rely on dependency
graphs for execution or treat samples individually, SyQADA cannot optimize throughput by
initiating next steps for completed jobs before all jobs for a given step have completed. On
the other hand, SYyQADA’s execution dependency model is trivial, and there is no question
in SYyQADA about which step has produced a job failure. The time spent troubleshooting
which specific task is not robustly executed might otherwise substantially outweigh the total
processing time.

Also for reasons of simplicity, SYyQADA makes no attempt to pipeline output from one step
into input of the next step. This pays a price in file system 1/0 and short-term intermediate
storage requirements. However, common usages such as piping the output of SAMtools into
VarScan2, or pipelining BEDtools commands, can be defined in bash templates that are
reproducibly executed as a single SyQADA task.

As mentioned, SYyQADA has no web interface (although it will report progress through
updates to a static web page if desired). Whether the sole use of CLI is a strength or a
weakness is a matter of taste, but adding a web interface would raise the height of the
software dependency stack greatly, adding to system complexity, not only increasing the
chance of bugs but also introducing security concerns that are inherent in web applications.l

SyQADA has made no direct attempt to address “cloud” computing in contrast to Galaxy,
IMP, and Omics Pipe (Fisch et al., 2015; Goecks et al., 2010; Narayanasamy et al., 2016),
among others. Those with institutional access to large-scale computing resources may not
yet have encountered a need for this. However, nested SyQADA protocols for data transfer
and subsequent computation have been written and used, so the use of SYyQADA in a cloud
environment is easily conceivable.

Special attributes of SyQADA

SyQADA began as a skunkworks project to speed up and ensure the quality and
reproducibility of large-scale genomic data analyses in as simple a manner as possible. On-
demand feature addition led to a number of useful features that may distinguish SyQADA
from its KISS cousins. Of importance is guaranteeing that every sample completed each step
correctly, a predicate of SYyQADA development. Other distinctions include generic tumor-
normal comparison, error classification, splitting tasks by chromosome, simple parametric
replication of tasks, automatic use of cluster submission when present and local execution
otherwise, the ability to nest protocols, use of samples’ phenotypic attributes as script
parameters, a protocol validation tool and the presence of an expanding workflow repository
that includes support for computational cancer genomics. These existing workflows give
users the ability quickly to implement many high-throughput data analyses. A chart
describing the scope of several of these is found in Supporting Information Table 1. The
workflow library provided in the software bundle contains all the configuration
specifications necessary to run several protocols (users must modify the configuration file to

lInterpretation of the seven-level Open Systems Interconnect (OSI) stack may vary, but from one perspective, the OSI footprint of
Bpipe, NGSANE, and SyQADA would be only the Physical (1), Data-link(2), and Application(7) layers, with the host operating
system collapsing the other four; the addition of a web interface necessarily implies the existence of the Network(3), Transport(4),
Session(5) and Presentation(6) layers.

Genet Epidemiol. Author manuscript; available in PMC 2019 June 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fowler et al.

Page 8

specify their own executable paths). The SYyQADA manual and tutorials are bundled with
SyQADA and can be viewed by invoking sygada manual or sygada tutorial. The manual is
online at scheetlabsoftware.org/sygada/docs/index.html. Small portions of each of the
tutorials are reproduced in Figures 3, 4, and 5.

In summary, SyQADA performs many common activities necessary to the reliable and
repeatable management and execution of sequential tasks on large volumes of data,
imposing simple conventions on results and handling common failure modes gracefully.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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f example command to execute an alignment workflow
> syqada auto --project align

User-generated inputs in

Alignment protocol J
'; ligh.ps ¥ _:|

SyQADA Automator

1 directory:

Sample kst
{align.samples) 1
———————— e
Conlguration |
(align.config)
i i
FIGURE 1.

Example SyQADA workflow for NGS sequence alignment
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[ Features Tutorial — SyQADA % [ Tutorial on Special Features — x

@ filey//Users/rgfowler/git/syqada/builld/syqada-2 2.0-aipha/docs/tutorial_features htmi v
3 Apps (@ Directory [ BCM Directory (8 Voice iLab Emigit B Manuats B Tech EaMDACC EmTCGA [ The Weather Channel Y Google Maps

The preamble of the protocol includes two comment lines that provide a description. The next three lines define
the parameters to be replicated. These lines must appear in the protocol before the first TASKDEF, The protocol
describes five tasks plus two inherited from a nested protocol. The template of the first of them is:

echo PA{parameterA), PD{parameterD} > {output_prefix).out

which, of course, just creates an outpul file for each sample listing the parameters for that replication. The third
one simply greps a particular value from the first output setl. Note the eche command, which causes the script to
succeed whether grep finds anything or not:

grep FBA {imputdir)/{sa=sple}.cut > {cutput prefix}.out
echo ignore the error code

The config file contains a dummy source directory, because this protocol does nol require data. The samples file
identifies two samples.

When you run:
syqgada auto --init
you should see a series of directories, with parameters 1 and 4 varying over two values each

Ol-simple-replication-pal_l-pad_l68-dummy
Ol-simple-replication-pal_l-pad_7
0l-aimple-replication-pal_2-pad_l6#-dumssy
Ol-simple-replication-pal 2-pad 7

Note the task names that include the @ and _ characters, which are substitutions for the colon and the division
symbal 1o prevent clashes with Unix conventions for hostname specification and file separator,

Replication Directory Structure

For the example replication, with two parameters varying over two values in the first and third steps, one parame-
ter varying over two values in the second partial aggregation step, and the aggregation step, these batch directo-

FIGURE 2.
Initial file structure created by replication tutorial

Genet Epidemiol. Author manuscript; available in PMC 2019 June 16.
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[ Preface to the Tutorials — Sy x [ Tutorial on Special Features - x  [% Real-World Tutorial: hapLOH: x 6

= @ file///Users/rgfowler/git/syqada/docs/build/html/tutorial_basic.htmi#example-tutorials Q %
i Apps [@ Directory [l BCM Directory 8 Voice iLab EJgit EManuals £ Tech EXIMDACC B3 TCGA "

Example Tutorials

Internally, SyQADA sets the environment variable SYQADA to the syqada-2.2.0-alpha di-
rectory. You may wish to set that variable in your own environment, but you will probably at
least want to add syqada-2.2.0-alpha/bin to your PATH variable to simplify your life (if
you're on our team, the team bash_profile does so).

The tutorial workflows are found in:
$SYQADA/workflows /tutorial
The fast road, however, is to create a test directory, cd into it,

>>> mkdir tutor
>>> od tutor

and then execute
>>> syqada tutorial
{ 0) Example Simple exanmple protocol for tutorial
( 1) Features Protocol for tutorial on special features
( 2) BAPLOHSEQ Protocol for real-world tutorial on the use of haplLOH:

Select the number between 0 and 2 corresponding to your choice ...

Select the number corresponding to your choice. The simple, stupid example follows. The
two links here provide the specific details of the other two tutorials.

« Real-World Tutorial: hapLOHseq
« Tutorial on Special Features

A Simple, Stupid Workflow

Now you are ready to run the four steps of a mind-bogglingly pointless workflow that
counts the characters in a series of files named for the “sample names” and records them
in individual files, tests the lengths of those files to see if they match a given value (8), and
then runs a “QC” step (the example is used in the test suite, so it's useful to include a vari-
ety of steps).

FIGURE 3.
Introduction to the basic tutorial

Genet Epidemiol. Author manuscript; available in PMC 2019 June 16.
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® @ Y Prefaceto the Tutorials — Sy x = [7 Tutorial on Special Features x [} Real-World Tutorial: hapLOH: X e
&« C @ filed//Users/rgfowler/git/syqada/docs/build/html/tutorial_features.html Q %

i Apps Directory [l BCM Directory B8 Voice #%Lab gt 9 Manuals 2 Tech E2IMDACC E2TCGA

Table Of Contents

P

Next topic

P, Waorkd)
This Page

S ource
Quick search

FIGURE 4.
Introduction to the tutorial on special features

SyQADA syqada-2.2.0-alpha documentation = previous | neod | modules | index

Tutorial on Special Features

If you thought A Simple, Stupid Workflow was simple and stupid, you have another horror waiting for you
here.

Running sygsda rutorial and selecting the Features tutorial will populate your tutorial directory with a con-
trol directory and the protocol, config, and samples files.

Start by examining coatrol/Features.protocol, You'll see that it is version 1.4, which allows the use of all
the “advanced” features in this tutorial (versioning of protocols has persisted since the transition from
SyQADA-0 to SyQADA-1.0, although empirical evidence suggests that it's a Bridge Too Far, so it should
probably be eliminated).

i you execute
sygada describe

in your tutorial directory, syqada assumes that you are invoking the protocol found in the control directory,
s0 you will see something like this:

Using these additicnal valid queues: “tasting
Protocol coatrol/Features.protocol
Description: Protocol for tutorial demonstration of advanced features:
replication, iteration, nesting, complexity, quality assurance
Preamble
Protocol nesting is True
Valid gqueues: testing
Replicands: |'parameterA’, 'parameter®’', 'parameterC’, 'parameterD’)
Tasks
0l-simple-replication
Description: (Obviously,) scatter is parameteri,paraseterD
02-partial-aggregation
Description: parameterD is gathered; parameterA is still
scattered
03-another-replication
Description: parameterB is added to scatter with parameterA
03-QC-stepl
Description: scatter is still parameterA,parameterd
D3-QC-step-repoat
Description: This tests passing inputs per-replication, a common
condition of replicating an existing protocol
bé-aggregation
Description: Both scattered parameters are explicitly gathered
050l-spin-date
Description: Iterate copies of a file containing iteration count
and date of execution. 100 copies by default, should be
overwritten as 10 by the wrapper protocol.
RENF-atars

Genet Epidemiol. Author manuscript; available in PMC 2019 June 16.
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[ Preface to the Tutorials — Sy x [ Tutorial on Special Features - x [ Real-World Tutorial: hapLOH: x

@ file:///Users/rgfowler/git/syqada/docs/build/html/tutorial_hapLOHseq.html -y
i apps  [@ Directory [l BCM Directory P8 Voice #%Lab ENgit B Manuals 9 Tech EIMDACC EITCGA

Table Of Contents
Real-World Tutorial
q
hapLOHseq Does

Previous topic

Preface to the Tutorials

Next topic
Directory Structure of a
SyQADA Workfiow

This Page
Show Source

Quick search

FIGURE 5.
Introduction to the real-world tutorial

SyQADA sygada-2.2.0-alpha documentation »

previous | next | modules | index
Real-World Tutorial: hapLOHseq

hapLOHseq is a program developed by Anthony San Lucas of our lab (based on hapLOH,
Scheet and Vattathil), which analyzes allelic imbalance in genomic sequence data.

Running syqada tutorial and selecting the HAPLOHSEQ tutorial will populate your tutorial
directory with 4 directories: control, templates, tasks, and example_files, as well as a
script, example_run.sh, that invokes syqada. Note that the bin directory contains three
subdirectories, which contain hapLOHseq executables for MacOSX and two versions of
Red Hat Linux 5.6 that run on our compute servers and our cluster. If you are using anoth-
er Unix OS, you will need to fetch and compile hapLOHseq from source at http:/haplohse-
q.scheelsoftware.org.

The files used to configure the workflow can be found in the control directory:

HAPLOHSEQ.protocol: the file that specifies the steps in the workflow.
HAPLOHSEQ.config: specified dependencies and parameters of the workflow.
HAPLOHSEQ.samples: the names of samples to process through the workflow.

To use this protocol on your own NGS data, it should be sufficient to modify the config file
to point to your input data and modify the samples file to match your inputs. Here, you'll
see that the config file points to a subdirectory of the example_files directory, so if you run:

% sygada auto

the program will plow through two steps and produce an estimate of allelic imbalance on a
tumor sample. There is a plotting step that should work, but is commented out. If you wish
to try it, you will need modify the config file to point to your R installation and then study
the task and template before uncommenting the line.

What hapLOHseq Does

For comparison, this script:

exanple files/example/example run.sh

Genet Epidemiol. Author manuscript; available in PMC 2019 June 16.
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