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Collect ..,
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"Ready for BioData Management?" Training Data Stewards for Life Sciences: Intro Course, hosted by BioData.pt | ELIXIR PT, https://doi.org/10.5281/zenodo.6599749
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The RDMKkit data lifecycle: Collect

https://rdmkit.elixir-europe.org/

 What is data collection?

* Why is data collection important? F——

Best practices to name and organise research data.

the collection phase lays the foundation for the quality

Of bOth the data and ItS documentatlon E:\Elatg::li:)r,e high quality of research data.
» What should be considered for data Existing data

. How to find and reuse existing data.
collection?
Identifiers
How to use identifiers for research data.

e Capture the provenance e.g. of samples, researchers and

Documentation and metadata

InStru ments How to document and describe your data.
e Define the experimental design including a collection plan E—

(e.g. repetitions, controls, randomisation) in advance. :"(W;J‘de”“fY‘“eSe"“““‘y°fd‘ffefe"”esea““

ata types
e Calibrate the instruments.
i . i Data storage

o Flnd Sultable repOSItory to Store the data How to find appropriate storage solutions.
e |dentify suitable metadata standards. Data provenance

How to record information about data provenance.

AR

Process Y !


https://rdmkit.elixir-europe.org/

Perspectives and responsibilities

Sample provider (Researcher)
- sample information

Data depositor (Researcher/Data Steward)

, : Data producer (NGl staff)
- repository requirements _ 7
- instrument specifications,
configuration, data

normalisation, QC etc.

Preserve ﬂ

AR
Process

Data analyst (Researcher/NBIS bioinformatician)
- analysis method

Hurdles

e Shared terminology (ontology)

e File formats for data and
documentation (metadata)

e Data delivery mechanisms
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Moving towards FAIR by design

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com

= T

N
Samplin , Data processin o
Study & data pling Sample Sample analysis processing Data Communicating
. & specimen . . to prepare inputs .
design . preparation || & data generation ; analysis results
collection for analysis )
I I m——
Procedures Biosamples and instruments Data and computational workflows Outputs
data protection, populations (statistical) and inclusion criteria, digital processing steps, publications,
ethics permit, physical processing steps, working storage conditions, data,
infrastructure, working storage conditions, long-term storage location, tools,
standards, long-term storage location, data quality assessment, workflows,
protocols, sample quality assessment, sample/data annotations, reports,
data dictionaries, = sample annotations, reference data, dashboards, ...
data access, ... reagents, instruments, Kits, ... analysis method...
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SciLifeLab generates a variety of data

Genomics Spatial Omics Proteomics Metabolomics Single Cell Biology
Bioimaging and Molecular Chemical Biology and . . ) i ;
Structure Genome Engineering Drug Discovery Diagnostics Bioinformatics

Macromolecules Organs Populations &

communities

Small molecules Organelles Tissues Organisms Ecosystems

NB3S 6 °lJ



National Genomics Infrastructure (NGl)

| | —
e G e E J # Samples in 2022

Total: 26821

Targeted Reseq | NN -
. . wereses  [HNEGTNGNGEGEEEEEE s:
Instruments include lon Torrent, lllumina, neseat I : 26

Pacific Biosciences, and Oxford Nanopore ... " e v

Automated quality checks and analysesina ™™ _—
number of applications e |-

rna-seq (spatial) I 69

Samples must be prepared to fulfill the veno | a7 Ssaenchponty @ flbrypep
requirements for the method or kit

o

yipdl
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Single-cell RNA sequencing example

“Protocol” icon by Justin Blake from thenounproject.com Soéderhall, 1., Fasterius, E., Ekblom, C., & Soéderhall, K. (2022). Characterization of hemocytes and
X hematopoietic cells of a freshwater crayfish based on single-cell transcriptome analysis. In iScience
v %‘ % == Vol. 25, Issue 8, p. 104850. Elsevier. https://doi.org/10.1016/}.isci.2022.104850
N ekl Sample
(G . .
InfOFmatlon checksums.md5
, — E: SampleSheet.csv
: v [ SI-GA-F2_1
_*‘/ Experlment I TJ-2700-1_S1_L001_R1_001.fastq.gz
_ information I TJ-2700-1_S1.L001_R2_001 fastq.gz

— E— \ ] I, TJ-2700-1_S1_L002_R1_001 fastq.gz
Dissection Digestion I TJ-2700-1_S1_L002_R2_001 fastq.gz
CPBS + collagenase ° v 9 SI-GA-F2_2
cPas * e »  SCRNA I TJ-2700-1_S2_L001_R1_001 fastq.gz
+0.04% BS 9 I# e . *) @ sequencing I, TJ-2700-1_S2_L001_R2_001 fastq.gz
I TJ-2700-1_S2_L002_R1_001 fastq.gz
I, TJ-2700-1_S2_L002_R2_001 fastq.gz

L L - v [ SI-GA-F2_3

. I| TJ-2700-1_S3.L001_R1_001 fasta.gz

B'i‘:e:g‘g Washing 39_:’:;";::;;"9 _Flle _ I| TJ-2700-1_83.L001_R2_001 fastq.gz

0.15 M NaCl Informatlon I\ TJ-2700-1_S3_L002_R1_001.fastq.gz

+0.04% BSA I| TJ-2700-1_S3.L002_R2_001 fastq.qz

v [ SI-GA-F2_4

I| TJ-2700-1_84_L001_R1_001 fastq.gz

Lib I TJ-2700-1_S4_L001_R2_001 fastq.gz

Sample Nucleic acid ibra . I| TJ-2700-1_S4_L002_R1_001 fasta.gz

@ = P . @ = . @ = ry . @ = Sequencmg I| TJ-2700-1_S4_L002_R2_001 fasta.gz
= collection = extraction F= construction @ —| protocol

— | protocol — | protocol | protocol —

7ld
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Sample collection protocols

Obtain freshwater crayfish
(adult males) from lake Erken,
Sweden (59.8 N 18.6 E)

Maintain in the crayfish facility
in running tap water,10-12°C,
12:12 light:.dark cycle...

Feed once a week

aaaaaaaaaaaaaaaaaaaaaa
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Skyttetjanst AB
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Sample information as data

OLS / Experimental Factor Ontology [l=ge]

Population Organism Pacifastacus leniusculus
Genotype wild type genotype
Geographical location Sweden, Lake Erken

o Growth condition laboratory aquarium since Sep

Individual 2020
Sampling date 2020-11-06
Developmental stage  adult
Body weight 35
Sex male

_ Organism part hematopoietic system
Specimen | Cell type hemocyte
Sample

= 10



Nucleic acid extraction protocol

Protocol illustration derived from lllustration in Séderhall et al. (2022).

> %H) e Dissect and digest into single
aal (C cells by incubation in 300 pl of
0.1% collagenase ... at room
_J temperature for 20 min on a
i rotating plate ... then filtered
Dissection Digestion through a 40 mm cell strainer

CPBS + collagenase

Pool isolated cells from four
animals for scRNA-seq

Bleeding Washing
in AC

0.15 M NaCl

+0.04% BSA

11
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Library construction protocol

e Prepare sequencing libraries
using Chromium Single Cell 3’ __ &
reagent kit v3 = o

(cat# 1000075/1000073/120262,
- D

e According to the

manufacturer’s protocol m—

10xGenomics)

CG000183

Single Cell 3’ Reagent Kit
User Guide, v3 chemistry,
10xGenomics

Droplet based
3’-end profiling
0.15 M NacCl
+0.04% BSA

Qe
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Sequencing protocol

e 28+8+0+91 bp read length
e NovaSeq 6000 system

e SP flowcell

e V1 sequencing chemistry

e Include a sequencing library for the
phage PhiX as 1% spike-in in the
sequencing run

13



v [ SI-GA-F2_1
I, TJ-2700-1_S1.L001_R1_001 fastq.gz
I, TJ-2700-1_S1.L001_R2_001.fastq.gz
I, TJ-2700-1_S1.L002_R1_001 fastq.gz
I\ TJ-2700-1_S1_L002_R2_001.fastq.gz

eoe e

Files delivered by NGI

1) Seauence Fis Formats | FASTO X |+

€ C @ O 8 ny

illumina Q

wroRMATICS overvew . .

* ® A 2

File Formats for lllumina
Sequencing

N lable for converting data

© LoD e

b & CGO00183 Rev ¢

eoe @ | M Reportforprojoct Tu-27000n 1 X |

C @ D) filesj/Users/wolny381/Downloads/201126_A00605_0172 BHVVTNDRXX.TJ. £ © L @O 2R

v B S-GA-F2.2 e e L Use e Multiec -
e . ulti
I\ TJ-2700-1_S2_L001_R1_001.fastq.gz Sequence Hub for cloud-based data management, analyss, and Ch rom ium —_—

collaboration. up 5
I TJ-2700-1_S2_L001_R2_001 fastq.gz : R oy . unwesTTeT £
i S Raw data fles are provided in sequence fil formats that are compatible, slngle Ceu 3 y 201126_A00605_0172_BHVVTNDF Report for prOJect TJ-2700 on &
I\ TJ-2700-1_S2_L002_R1_001.fastq.gz or easiy converted, to standardized data formas for streamiined runfolder
- sagregaton and mining o arge cohorts With the DRAGEN BirT Re agent Kits v3 General stats »
TJ-2700-1_S2_L002_R2_001 fastq.gz o e nowest il foman, FASTQORA,is vl ASTQORA s
) -S2.1002_R2. a9 R ecommastas aroaios e e trote e st ~ T 201126_A00605_0172_BHVVTNDRXX .
v [ SI-GA-F2_3 Somas.cost . > ot Sereen NGI Uppsala - SNP&SEQ Technology Platform .
ORusewms 3
I' TJ-2700-1_S3_L001_R1_001 fastq.gz — This is a report containing quality control information about your project run at
ast <
I TJ-2700-1 S3.L0O01 R2 001 fastq.gz Chromkum Single Cel GEM, Lirary & Get Bead i, 16 rxns P the SNP&SEQ Technology Platform. If you have any questions, please do not &
_ e ¥ 1 Cvamiom : %16 ms P00 enco Cualty Histograms i
e o FASTQ Sequence File Format Cm:::;::;;mv‘-‘*mlsas:nmn s Cointel g, hesitate to contact us at seq@medsci.uu.se
I TJ-2700-1.53.1002_R1.001 fastq.gz q et S 81 001 Uaric APt 0073 e ™ 575 OV S0 M
S3. -R1_ ) ) Chromum 7 s 100014 i 8 AsksPaciel, P 00007 (e Por Baso Socuance Cortent Report generated on 2020-11-27, 01:07 based on data n: /seqreports-data/nxf_work
I TJ-2700-1 S3 LOO2 R2 001 f FASTQ s a text-based sequencing data file format that FASTQ ORA Sequence File Format s P20 uroe, Mg it itk 5
% =153 -R2_001 fastq.gz stores both raw sequence data and qualty scores. FASTQ 1 ) Por Soquence GC Cortont
= files have become the standard formatfor storing NGS data e o oinery compressed fle format of the ext
v m SI-GA-F2._4 based FASTQ sequencing data fileformat,fastq.ora fle are Por Basa N Contant
= - fom e seuencig syt and s bvsedas ik 10 Lo SO L LS e 0 Voot ot os v ot [ .
I TJ-2700-1 S4 LOO1 R1 001 fastq.qz i e e without compromising data integrity. Al fastq.ora fles can b
-4 -R1.001.Tasta.g read using th ree decompresson sotware avalabl here: Saquence Oupatn Love
I {IeIIISeq sne Hisa Sexencing Systacs prowdeine: Once instaled, 3 simple command can be used o directly OvemoerasAT s s
TJ-2700-1_84_L001_R2_001.fastq.gz opton to automaticaly convert data flom BCL 10 FASTQ 1 ing uput o decampression on the fy into a wide ik General Statistics
format, so separate conversion software is not required. s i o bl oo sicer a8 BV GTAR S ] [ Adapter Contt e T e e
| STAR; e o 323 0o  Confiurs Coums | Pt /3 rows na ¥ columns
I' TJ-2700-1.54.L002_R1_001 fastq.gz T Bowtie.* DRAGEN ORA compression is available with the - 0 o S Coona vz Status Checks i s g "
g i DRAGEN server and on-board the NextSeq1000/2000. Sample Name % GG Length M Seqs
I TJ-2700-1_S4_L002_R2_001.fastq.gz 027001 51 1001 A1 001 o = s
\ AT ) o i =
Read 1:28 Toaro-1 51 oz m on =
Sample TJ-2700-1 $1 1002 R2 001 8% 916p 535 ad

10xBC+UM|

—\
| S— | |
I 0202

Index

@ 201126_A00605_0172_BHVVTNDRXX_TJ-2700_multigc_report.html
checksums.md5

B SampleSheet.csv

P5 TruSeqRead1 10x  UMI TruSeq Read 2

Barcode

Poly(dT)VN < —
Read 2:91
Insert
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Moving towards FAIR by design

“Protocol” & “project plan” icons by Justin Blake, and “infrastructure” icon by Eko Purnomo, from thenounproject.com

= T

N
Samplin , Data processin o
Study & data pling Sample Sample analysis processing Data Communicating
. & specimen . . to prepare inputs .
design . preparation || & data generation ; analysis results
collection for analysis )
I I m——
Procedures Biosamples and instruments Data and computational workflows Outputs
data protection, populations (statistical) and inclusion criteria, digital processing steps, publications,
ethics permit, physical processing steps, working storage conditions, data,
infrastructure, working storage conditions, long-term storage location, tools,
standards, long-term storage location, data quality assessment, workflows,
protocols, sample quality assessment, sample/data annotations, reports,
data dictionaries, = sample annotations, reference data, dashboards, ...
data access, ... reagents, instruments, Kits, ... analysis method...
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Perspectives and responsibilities

Sample provider (Researcher)
- sample information

Data depositor (Researcher/Data Steward)

, : Data producer (NGl staff)
- repository requirements _ 7
- instrument specifications,
configuration, data

normalisation, QC etc.

Preserve ﬂ

AR
Process

Data analyst (Researcher/NBIS bioinformatician)
- analysis method

Hurdles

e Shared terminology (ontology)

e File formats for data and
documentation (metadata)

e Data delivery mechanisms

NB3S 16 <bf




Discussion Exercise

Group 1

What data do you need to collect
from your users?

=> Current state
=> Potential improvements
=> See group 3’s questions

Group 2

What data do you need to collect
from your providers?
=> Current state

-> Potential improvements
= See group 3’s questions

iy

Group 3
What data do your users need to
collect from you or your providers?

=> Data captured/documented by you
-> How to make data more FAIR / Open
-> Project specific vs general needs

Group 4

What data do your indirect users
need to collect from you?

=> Current state
-> Potential improvements
=> See group 3’s questions
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