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Post-docs experiences

KI, Sweden & RIKEN, Japan


 


BEng/MSc in Technical Physics, PL


MSc internship, FR

PhD in Bioinformatics, UK

Medical Statistician, Oxford, UK

Can I ask you a question? I’m trying to understand the results of this 
copy number variations analysis and I’d thought I would ask you as you 

have been working with EVERYTHING (~ NBIS colleague)

❖ at NBIS since 2015

❖ “bioinformatics expert” 

❖ 40+ projects  

❖ across multiple omics

❖ medical focus 
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Show, 
 don’t tell 
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Introduction: theory
https://docs.google.com/document/d/

1MpefgEuklXooeo86Q5bX_wjD4RQxMHT9OlY1jEQA2q4/edit?usp=sharing 

“the act of working together with other people or 
organisations to create or achieve something“

 diversity 

 speed 

 engagement 

 productivity 

 trust 

 attachment 

 clarity and alignment 

 speed 

 technology, geography and culture 

– Cambridge Dictionary
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Alignment on a collective goal  core team 

 others joining as needed 

 roles and responsibilities 
 e.g. facilitators, evaluators  

 e.g. coordinators, communicators 

 engage leadership support 

 setting the team for success

 missing details 

 conflicting incentives 

 conflicting prioritisation 

 conflict avoidance

Team players



https://www.nytimes.com/2016/02/28/magazine/what-google-learned-from-its-quest-to-build-the-perfect-team.html?smid=pl-share
https://rework.withgoogle.com/print/guides/5721312655835136/

 Equality of distribution of 

conversational turn-talking 

 Highly average social 

sensitivity
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Project management main steps

defining project 

listing tasks 

estimate times and costs 

assess risk and prepare action plans 

monitor progress & costs 

review 

Griffin PC, Khadake J, LeMay KS et al. Best practice data life cycle approaches for the life sciences [version 2; 
peer review: 2 approved]. F1000Research 2018, 6:1618 (https://doi.org/10.12688/f1000research.12344.2)

Simplified Data Life Cycle framework for 
bioscience, biomedical and 

bioinformatics data

potential bioinformatics needs

https://doi.org/10.12688/f1000research.12344.2


  

Go to www.menti.com and use the code 50 54 91

https://docs.google.com/document/d/1MpefgEuklXooeo86Q5bX_wjD4RQxMHT9OlY1jEQA2q4/edit?usp=sharing
http://www.menti.com
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via a PhD student(s)

via a group / depart. 
bioinformatician 

via a group 
collaboration 

at a sequencing 
centre

at a core facility

at an external 
company 

I do it by myself most likely unrealistic, admirable, lonely

is there a second supervisor? asking for troubles, if not

it may work short-term if a post-doc(s) has some experiencevia a post-docs(s)

it may be a good set-up for the group, and hopefully for the 
bioinformatician; is anyone discussing with him / her career development?

may be a win-win, long-lasting collaboration

wait, have you double-checked that the default pipelines and workflows 
are applicable to your project, worth time and money?

will you ever see the code and be able to explain M&M?

may be great, but what really motivates these bioinformaticians? And how 
does the core facility work? 



#PushButtonBioinformatics

NO



“Biological data will continue to pile up unless those who 
analyse it are recognised as creative collaborators in need of 

career paths”
– Jeffrey Chang, 2015

Core services: Reward bioinformaticians; Nature 520, 151–152 (09 April 2015) doi:10.1038/520151a



“Biological data will continue to pile up unless those who 
analyse it are recognised as creative collaborators in need of 

career paths”
– Jeffrey Chang, 2015

Core services: Reward bioinformaticians; Nature 520, 151–152 (09 April 2015) doi:10.1038/520151a

“87% of analysis time was spent on projects that had the 
characteristics of research…These findings suggest that to 
foster team-based multidisciplinary research, institutions must 
adopt policies that recognise contributions to research by 
applied bioinformatics scientists.” – Jeffrey Chang, 2019

Bioinformatics service center projects go beyond service; https://doi.org/10.1016/j.jbi.2019.103192



Practicalities: key aspects

A short intro to how we work & reproducibility



Griffin	PC,	Khadake	J,	LeMay	KS	et	al.	Best	practice	data	life	cycle	approaches	for	the	life	
sciences	[version	2].	F1000Research	2018,	6:1618	(doi:	10.12688/f1000research.12344.2)	Griffin PC, Khadake J, LeMay KS et al. Best practice data life cycle approaches for the life sciences [version 2; 

peer review: 2 approved]. F1000Research 2018, 6:1618 (https://doi.org/10.12688/f1000research.12344.2)

https://doi.org/10.12688/f1000research.12344.2
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Sharing data with a statistician / bioinformatician 
❖ The raw data

❖ The tidy / clean dataset

❖ A code book describing each variable and its values in 

the tidy data set

❖ An explicit and exact recipe to go from 1 to 2 and 3



 DATA

Sharing data with a statistician / bioinformatician 
❖ The raw data

❖ The tidy / clean dataset

❖ A code book describing each variable and its values in 

the tidy data set

❖ An explicit and exact recipe to go from 1 to 2 and 3

Expecting back 
❖ An analysis script that performs each of the analyses 

❖ The exact computer code 

❖ All output files and figures generated 


Read more: https://github.com/jtleek/datasharing


https://github.com/jtleek/datasharing
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FASTA 
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A simple way to represent nucleotide of amino acid sequences of nucleic acids 
and proteins; 2 lines per entry
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FASTQ 
*.fastq, *fq, *sanfastq

FASTA 
*.fa, *fasta, *.sa

A simple way to represent nucleotide of amino acid sequences of nucleic acids 
and proteins; 2 lines per entry

Puts together sequence and its quality score Q; 4 lines per entry

source: https://bioinformatics.uconn.edu/resources-and-events/tutorials-2/file-formats-tutorial/#


 Bioinformatics File Formats

https://bioinformatics.uconn.edu/resources-and-events/tutorials-2/file-formats-tutorial/#


Sequence Alignment Map, generated following mapping of the reads to reference 
sequence; BAM a binary equivalent; header lines (@) followed by 1 line per entry

SAM / BAM 
*.sam, *.bam

https://samtools.github.io/hts-specs/SAMv1.pdf


QNAME FLAG RNAME POS MAPQ CIGAR RNEXT PNEXT TLEN SEQ

https://samtools.github.io/hts-specs/SAMv1.pdf


Sequence Alignment Map, generated following mapping of the reads to reference 
sequence; BAM a binary equivalent; header lines (@) followed by 1 line per entry

SAM / BAM 
*.sam, *.bam

https://samtools.github.io/hts-specs/SAMv1.pdf


QNAME FLAG RNAME POS MAPQ CIGAR RNEXT PNEXT TLEN SEQ

Variant Calling Format/File, used to store gene sequence variations, header lines 
(##) followed by 1 liner per entry

VCF 
*.vcf

https://samtools.github.io/hts-specs/VCFv4.2.pdf


https://samtools.github.io/hts-specs/SAMv1.pdf
https://samtools.github.io/hts-specs/VCFv4.2.pdf


GFF/GTF 
*.gff, *.gff2, *.gff3, *.gtf

General Feature Format / Gene Transfer Format, used for describing genes and 
other features of DNA, RNA and protein sequences

source: https://www.ensembl.org/info/website/upload/gff.html


GTF

GFF

https://www.ensembl.org/info/website/upload/gff.html


Let’s discuss: share your experiences in any of the following 
❖ locating data

❖ describing data (metadata)

❖ coding data (continous, ordinal, categorical, missing, censored)

❖ sharing data




 Unix-like operating systems 
Unix, 1960s, Bell Labs


“Unix philosophy” of creating small, 
modular utilities that do one thing and do 
them well.


Commonly used for: working with files and 
directories; checking file sizes, previewing 
data, summary statistics 

# List directory content 
[olga@rackham3 Fastq]$ ls -lh 
total 23G 
-rw-rw---- 1 5.8G Sep 10 09:18 P12516_101_R1.fastq 
-rw-rw---- 1 5.8G Sep 10 09:18 P12516_101_R2.fastq 
-rw-rw---- 1 5.4G Sep 10 09:18 P12516_102_R1.fastq 
-rw-rw---- 1 5.4G Sep 10 09:18 P12516_102_R2.fastq 

# Output the first part of files 
head P12516_101_R1.fastq  
@A00187:119:H72F7DRXX:2:1101:1072:1000 1:N:0:ATTACTCG 
CAATGTTCTGCATGGTTATCGATCCGGAGGCTGCTAGCTTTCCAGCCAGAC 
+ 
FFFFFFFFFFFFFFFFFFFFF::FFFFFFFFFFFFFFFFFFFFFFFFFFFF 
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 High-performance computers & 
large-scale storage

e.g. https://www.uppmax.uu.se 

UPPMAX (Uppsala Multidisciplinary Center for 
Advanced Computational Science) is Uppsala 
University's resource of high-performance 
computers, large-scale storage and know-how of 
high-performance computing (HPC)

Tetralith, NSC, Linköping University

Commonly used as: computational infrastructure 
and project/temporary data storage

https://www.uppmax.uu.se


 Bioinformatics tools 
e.g. FastQC, SAMtools, BEDTools

# Use samtools to generate stats 
samtools stats example.sam 

# Sort bed file 
bedutils sort example.bed 

# Mapping reads to a reference 
star --genomeDir /proj/uppstore2019092/NBIS/Index/Star --readFilesIn /proj/snic2019-8-218/private/NBIS/Cutad 
apt/v03/Out/FC5_9.trim8.fastq.gz --readFilesCommand zcat --outFileNamePrefix /proj/uppstore2019092/NBIS/Star 
/Out/v03/FC5_9/FC5_9_ --runThreadN 4 --outFilterMultimapNmax 999 --outFilterMismatchNmax 3 --outSAMtype SAM  
--outSAMunmapped Within --outFilterMultimapScoreRange 1 --seedSearchStartLmax 15
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https://omictools.com


http://amp.pharm.mssm.edu/datasets2tools/


https://www.uppmax.uu.se/resources/software/installed-software/


 


https://omictools.com
http://amp.pharm.mssm.edu/datasets2tools/
https://www.uppmax.uu.se/resources/software/installed-software/
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 Scripts and programs 
putting commands together


❖ Interpreted vs. compiled languages 
❖ Script vs. program vs. tool vs. software

Read more:  
http://omgenomics.com/programming-languages/ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2267699/


Main three (interpreted)

Website development
Compiled languages open-source initiatives

http://omgenomics.com/programming-languages/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2267699/
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Snakemake 
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both text and graphical results




 Literate computing & authoring 
writing self-contained documents that include narrative and code used to generate 
both text and graphical results




 Version control 
keeping a record of file changes over time

collaborating on a code development


https://git-scm.com


Git repository hosting services

https://git-scm.com


 Capturing the computational environment 

Package and environment manager 
❖ As a package it enables installing a wide range of 

tools using one command conda install

❖ As an environment manager it allows creating and 

managing multiple different environments, e.g. 
different versions of the same package
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❖ As a package it enables installing a wide range of 

tools using one command conda install

❖ As an environment manager it allows creating and 

managing multiple different environments, e.g. 
different versions of the same package


Containers 
❖ Full control of environment. Can be used to 

package entire scientific workflows, 
software, libraries and data, by isolating 
everything in a “container"
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Team work and project planning 
❖ align on a common goal 
❖ value team members 
❖ communicate 

Data sharing & bioinformatics 
❖ planning ahead when collecting and describing data 
❖ a min. knowledge of unix skills and bioinformatics terms 

Planning ahead: 
❖ reproducible research 
❖ reproducible publications 
❖ sustainability and long-term growth 

Summary



“Good collaboration checklist”

https://docs.google.com/document/d/
1MpefgEuklXooeo86Q5bX_wjD4RQxMHT9OlY1jEQA2q4/edit?usp=sharing 

https://docs.google.com/document/d/1MpefgEuklXooeo86Q5bX_wjD4RQxMHT9OlY1jEQA2q4/edit?usp=sharing
https://docs.google.com/document/d/1MpefgEuklXooeo86Q5bX_wjD4RQxMHT9OlY1jEQA2q4/edit?usp=sharing


Thank you! 


