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Title . A study for designing quality control system for studies in clinical bioinformatics
Researchers : Noriko Tanaka, Mari Shimura, Yasuhiro Tanaka
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Abstract : States-of-the-art omics technologies, such as microarrays, proteomics or
next-generation sequencing, can generate vast amounts of raw data in a single experiment, as well
as summaries in the form of lists of sequences, genes, proteomics, metabolites, or SNPs.
Controlling the quality of clinical studies with the large omics data present challenges. Here we
developed a study management system which enables to track data management activities for
research in Clinical Bioinformatics, from anonymization to submission to public database for
publication, via a web-enabled Galaxy interface developed by a team in Univ. Pennsylvania. We

tested our tools with data from an epigenomewide study for lymphoma patients.

Every researcher who conducts biological experiments knows there are so many potential sources
of variability and errors in biological experiments and they should be controlled to be minimized as
much as possible before and after experiment. So thousands of papers are published which
described how to control the quality of the data from biological experiments, however, most of
papers and books just focus on how to control the lab data or how to control the samples in the lab
and little attention has been paid for controlling quality of whole processes of the study.

General instruction for quality control has been developed in industrial fields, and the concept was
accepted and applied to clinical researches. The fundamental premise is that quality
considerations should be integrated into every phase of the study from initial hypothesis
formulation to the final publication of findings and archiving of data (Rajaraman and Samet,
2014).The term ‘quality control’ is defined as the activities that occur during and after data
collection to correct data errors, while the term ‘quality assurance’ means those to ensure quality
of the data before data collection (Moyses Szklo 2007). According to their description, here we
consider not only data quality and also guidelines for good practice describing both quality control
and quality assurance activities in clinical bioinformatics or translational research, thus for the

clinical researches with human biological data(Fig1) .

Our goals in this study:
1. Set up a computer network to control the quality of clinical studies with huge biological data.

2. Construct basic web-based system to manage the various information from the studies.
3. Develop a web-based experiment notes to control the quality of experiments for epigenomic

studies.
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Fig 1: Study and Data flow of studies in Clinical bioinformatics
For no.1, we set the web and computing server in JCRAC data center, and set up a computer
network for some terminal users in the hospital and the research institute to have access to those
central servers. We chose Galaxy, which is an open, web-based platform originally developing by
the Galaxy team at Penn State University and Johns Hopkins University
(https://galaxyproject.org/) to manage for data intensive biomedical research to manage study
information and omics measurements, and set it up on the central server. VPN connection has

established to access Galaxy server for the terminal users in the hospital.

For no.2, we set up the test environment for testing NCGM Galaxy (Fig 2) customized for our
purpose, QC for DNA methylation data. We tested NCGM Galaxy and related algorithms in the
test environment. We developed four new algorithms to be implemented on the NCGM Galaxy.
Dr.Toyooka and Mr.Mochizuki developed an algorithm to detect SNPs on the probes for
Genome-Wide DNA methylation studies. Mr.Uesato developed tools to annonymize meta-files
generated from omics experiments. Mr. Kurosawa developed algorithms to count peaks of
multimodal distributions for filtering unexpected samples. Mr.Kurosawa, Dr.Yamazaki and
Mr.Uesato developed tools for normalizing the data from Illumina Infinium assay combining with
the probe and sample filtering algorithms we developed in our project. The concept of the system
and data flow are shown in Fig.3. The person in charge of the anonymization can create a new
correspondence table with anonymized new id, study id and lab id using Anonymization tool.
Subsequently, anonymized experimental metadata and anonymized clinical data can be created
for the person who will analyze the data for publications. Prior to statistical analysis, image (raw)
data from Illumina Infinium assay are converted into text data and normalized and filtered using
450KPreProcess tools. After statistical analysis, experimental metadata and the format files are

provide using PrepPub tool to submit the data for publication into public repositories, GEO.
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Fig 3. Concept of the system

For no.3, Mr.Mochiduki and Shitaoka designed and developed a web-based experiment notes to

control the quality of experiments for measuring DNA methylation levels using Illumina 450K

bead chips. We used Ruby on Rails to develop the web application. We show the schreen transition

of the web application experimental note in Fig 4.
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