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We are going to use the interactive Q&A tool Mentimeter, please connect here
(from your phone or computer):

https://www.menti.com

[CODE: ]

[ GABIO_20240416_Data , 2 slides ]

https://www.menti.com/
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Before data analysis:

Curate lab notes and acquired data into a structured format that is computer-readable.
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Before data analysis:

Curate lab notes and acquired data into a structured format that is computer-readable.

After data acquisition and analysis:

Publication and FAIR sharing of well-annotated data with the scientific community.
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0. Before the experiment: Collect samples and sample metadata.

1. What data do I have?

2. What information do I want to extract?

3. How to search for software tools that suit my needs?

4. How do I know whether a software tool is a good choice - before even downloading it?

5. How to make my data “AI-compatible”.

6. After data analysis: Publication and FAIR sharing of data.
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Outline
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0. Before the experiment: Collect samples and sample metadata.

https://www.menti.com

[CODE: ]

What is your area of research?

[ GABIO_Data_20240416 ]

https://www.menti.com/
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0. Before the experiment: Collect samples and sample metadata.

https://www.menti.com

[CODE: ]

Which technologies do you use to generate data?

[ GABIO_Data_20240416 ]

https://www.menti.com/
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0. Before the experiment: Collect samples and sample metadata.

Label your samples carefully and in a meaningful and systematic way.

Use one sample identifier throughout all steps of the experiment.

Use the same metadata grid for all samples in the experiment.
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0. Before the experiment: Collect samples and sample metadata.

● Which samples do I have? Do I have several sample groups (experimental conditions…)?

● What are the parameters I will measure for my samples?

● Which instrument(s) will be used for the measurements?
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0. Before the experiment: Collect samples and sample metadata.

free text
sample
description
(incl. different
colours, fonts)

structured 
sample
identifier

structured 
samplegroup
label

existing data missing data
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1. What data do I have?

Keep raw data well-labelled for long-term storage or later publication.

Know which files are generated, how big these files are 
and how to transfer and store them.
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1. What data do I have?

● Which files are generated on the acquisition instrument computer for each sample?

● Where are these files generated on the instrument computer?

● Are the data in a standard format or in tabular format?

● How big are these data in terms of computer storage?

● For how many samples do I usually generate data in an experiment?
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1. What data do I have?

Example: 
Illumina sequencing data acquisition
for genomic variant analysis

● Illumina format raw sequencing output per flowcell

● “sampleSheet.csv” in Illumina format

Illumina NextSeq2000 sequencing system
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https://dna.uga.edu/
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1. What data do I have?

● Illumina format raw sequencing output per flowcell

Illumina NextSeq2000 sequencing system
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~ 90 GB
Do not extract or delete 
subdirectories!

https://dna.uga.edu/
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1. What data do I have?

● “sampleSheet.csv” in Illumina format

Illumina NextSeq2000 sequencing system
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[Header]
Date,20211006
ExperimentName,Jeitler_20211006
Workflow,GenerateFastQ

[Reads]
150
150

[Settings]
InstrumentType,NextSeq
Adapter,AGATCGGAAGAGCACACGTCTGAACTCCAGTCA
AdapterRead2,AGATCGGAAGAGCGTCGTGTAGGGAAAGAGTGT

[Data]
Sample_ID,Sample_Name,I5_Index_ID,index2,I7_Index_ID,index
MJ04001,MJ04001,506,TAAGATTA,701,ATTACTCG
MJ04002,MJ04002,506,TAAGATTA,702,TCCGGAGA
MJ04003,MJ04003,506,TAAGATTA,703,CGCTCATT
MJ04004,MJ04004,506,TAAGATTA,704,GAGATTCC
MJ04005,MJ04005,506,TAAGATTA,705,ATTCAGAA
MJ04006,MJ04006,506,TAAGATTA,706,GAATTCGT

https://dna.uga.edu/
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2. What information do I want to extract?

Store raw data as backup and for publication.

Convert proprietary formats into portable standard or tabular formats 
for downstream analysis.
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2. What information do I want to extract?

Example: a Core Facility

● Which files should be stored as long-term backup?
● Which files are transferred to the users?
● Which files can be shared with Tech Support?
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2. What information do I want to extract?

Example: a Core Facility

● Which files should be stored as long-term backup?
● Which files are transferred to the users?
● Which files can be shared with Tech Support?

Example: Core Facility users ~ researchers

● Which files can I use directly for analysis?
● Which files can I use to extract data formated for downstream analysis?
● Which files do I need to deposit in public repositories upon publication?
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2. What information do I want to extract?

File standard for next generation sequencing data (“reads”):
.fastq format:

● Ensures compatibility between instrument 
output and data analysis tools

● Allows analysis tool developers to rely
on a standard data input format

Do I have to convert raw data on the instrument 
into a portable or standard format that is readable 
on another computer without specialized software?

Illumina NextSeq2000 sequencing system

h
ttp

s:
//d

n
a.

ug
a.

e
du

Linux command-line tools for generation of .fastq files from Illumina raw data: bcl2fastq or BCL convert (Illumina)

https://dna.uga.edu/
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2. What information do I want to extract?

Genomic variants:

.fastq files can be further analysed with numerous community-developed and 
commercial analysis tools.

In the analysis workflow to detect genomic variants, the sequences in .fastq format are 
first aligned to the reference genome of the organism of origin:

Reference
genome
Sequenced
reads

Linux command-line tools for alignment ro the genome: e.g. bwa (https://bio-bwa.sourceforge.net)
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2. What information do I want to extract?

From the alignments, genomic variants are extracted and stored in .vcf = Variant Call Format: 

Linux command-line tools for variant calling: e.g. GATK (https://gatk.broadinstitute.org/hc/en-us)
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3. How to search for software tools that suit my needs?

Be aware of the type of data and scientific question at hand. 

Find out what are established software tools and workflows in the 
community.

When choosing an analysis workflow from a paper, make sure their and my 
data and research conditions are comparable.
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3. How to search for software tools that suit my needs?

● Will I use the software myself or will I have help with data analysis?

● Will the software work on my operating system?

● Is the software license-dependent or open access?

● Is the software compatible with my type of data?

● Was the software developed with a similar research question in mind?

● Take note from publications and talks on what other researchers
in the field use, look out for review/benchmarking articles

● Look up repositories of open source software packages
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3. How to search for software tools that suit my needs?

● Tools mentioned at conferences and in publications: 

● Repositories of open source software packages:

● Institutes that develop many frequently used computational tools:

. . .
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4. How do I know whether a software tool is a good choice - 
before even downloading it?

Do not waste time with ill-documented or discontinued computational tools.
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4. How do I know whether a software tool is a good choice - 
before even downloading it?

● Is the download page available (for open source tools)
when linking from a publication? 

● On the download page, when was the latest update?

● Is there documentation and user guide available? Does the user guide include example use cases? 
Do these use cases fit my needs?

● Find out from the documentation whether the tool will work with the data format I have as an input.

● Is there a way to contact the developers/tech support of the tool by email?
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5. How to make my data “AI-compatible” 

Sample data and metadata in a spreadsheet:

Or in .csv plain text:

sample_ID,samplegroup,clinicalParameterA,,,,,measurementC,.fastq file,.vcf file
SD01001,normal,0.97,,,,,NA,/my/filesystem/project1/fastq/SD01001.fastq.gz,/my/filesystem/project1/vcf/SD01001.vcf.gz
SD01002,normal,0.84,,,,,NA,/my/filesystem/project1/fastq/SD01002.fastq.gz,/my/filesystem/project1/vcf/SD01002.vcf.gz
SD01003,treatment,0.88,,,,,7.7,/my/filesystem/project1/fastq/SD01003.fastq.gz,/my/filesystem/project1/vcf/SD01003.vcf.gz
SD01004,treatment,0.04,,,,,5.1,/my/filesystem/project1/fastq/SD01004.fastq.gz,/my/filesystem/project1/vcf/SD01004.vcf.gz
SD01005,treatment,0.15,,,,,9.5,/my/filesystem/project1/fastq/SD01005.fastq.gz,/my/filesystem/project1/vcf/SD01005.vcf.gz
SD01006,normal,0.15,,,,,2.8,/my/filesystem/project1/fastq/SD01006.fastq.gz,/my/filesystem/project1/vcf/SD01006.vcf.gz

[...]
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Your analysis here!
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6. After data analysis: Publication and FAIR sharing of data.

Everyone can benefit from well-annotated public datasets (not only
computational biologists and data analysts!).
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6. After data analysis: Publication and FAIR sharing of data.

Findability:

unique dataset identifier, in a 
searchable resource, with rich 
metadata

Accessibility:

retrievable using a standardized 
communications protocol, when 
necessary with authentication

Interoperability

in “standardized” formats, metadata 
use controlled vocabulary

Reusability

detailed metadata and explicit about 
authors and data usage license
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https://www.menti.com

[CODE: ]

Which public data repositories have you used or heard about?

6. After data analysis: Publication and FAIR sharing of data.

[ GABIO_20240416_Data , last slide ]

https://www.menti.com/
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6. After data analysis: Publication and FAIR sharing of data.
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6. After data analysis: Publication and FAIR sharing of data.

You deposit data:
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6. After data analysis: Publication and FAIR sharing of data.

Poore GD et al.: Microbiome analyses of blood and tissues 
suggest cancer diagnostic approach. Nature 2020.

You source data:
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Store data forever?
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Thank you!

Sophia Derdak

Core Facilities MedUni Vienna
sophia.derdak@meduniwien.ac.at
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