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False mouse brains put star researchers in trouble
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scapegoat - a person who is blamed for the wrongdoings, mistakes, or faults of 
others, especially for reasons of expediency.

How can we be sure that it is not a scapegoat?
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Oops!
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“Science is not about making 
predictions or performing 
experiments. Science is about 
explaining.” 


⟜ Bill Gaede

*Guillermo "Bill" Gaede is an Argentine engineer and programmer who is best known for Cold War industrial spying conducted 
while he worked at AMD and Intel. 

https://en.wikipedia.org/wiki/Cold_War
https://en.wikipedia.org/wiki/Industrial_espionage
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Source: https://www.technologynetworks.com/informatics/articles/repeatability-vs-reproducibility



Bioinformatics ▷ Reproducible Research 

UniBS | BioInf | JCW 15

Source: https://www.technologynetworks.com/informatics/articles/repeatability-vs-reproducibility

Repeatability is a measure of the likelihood that, having produced one result from 
an experiment, you can try the same experiment, with the same setup, and 
produce that same result. It is a way for researchers to verify that their own results 
are true and are not just chance artefacts.

The reproducibility of data is a measure of whether a different research team can 
attain results published in a paper using the same methods. This shows that the 
results are not artefacts of the unique setup in one research lab. It is easy to see 
why reproducibility is desirable, as it reinforces findings and protects against rare 
cases of fraud, or less rare cases of human error, in the production of significant 
results.

Replicability - Different team, different experimental setup. If an observation is 
replicable it should be able to be made by a different team, using a different 
measuring system and dataset, in a different location, on multiple trials. This 
would therefore involve collecting data anew.
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How can we improve repeatability?

How can we improve reproducibility?

How can we improve replicability?

Q1

Q2

Q3
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YouTube: Is there a reproducibility crisis in science? - Matt Anticole
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The collective effort of science depends on researchers being able to reproduce the 
work of others. In a recent survey of 1,576 researchers, 70% of them admitted 
having difficulty in reproducing experiments proposed by other scientists. For 50%, 
this reproducibility issue even concerns their own experiments.

Source: Baker (2016) 1,500 scientists lift the lid on reproducibility. Nat News . 533:452.
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Source: Baker (2016) 1,500 scientists lift the lid on reproducibility. Nat News . 533:452.
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Source: Baker (2016) 1,500 scientists lift the lid on reproducibility. Nat News . 533:452.
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‣ Honest Mistakes

‣ Careless Mistakes

‣ Cheats / Fraud

Errors
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FastQC is for qualitiy 
control but not for data 
manipulations.
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What is the 
health-relevant 
information from 
the abstract and 
can you spot a 
problem?
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In all, approximately 108 16S rRNA 
bacterial gene copy numbers were 
determined in each g apple. 

Our results suggest that we consume 
about 100 million bacterial cells with 
one apple. 
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Fruit pulp and seeds are bacterial hot 
spots. Think again!

Apple are a "source" of bacteria. What a 
big suprise! 

What? Good, bad or what? Outside or 
inside an apple?

“Read not to contradict and confute; nor to believe and take for granted; nor to 
find talk and discourse; but to weigh and consider.”                           —Francis Bacon



Bioinformatics ▷ Reproducible Research 

UniBS | BioInf | JCW 27

Flagellin diversity was discovered as strain differences in im- mune responses, which 
were codified and used for serotyping. The variable flagellin domains are known in 
serology as the H an- tigen, and 53 H antigens were distinguished in E. coli, of which 52 
have the high-level divergence, with essentially no significant sequence alignment 
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This is a typical study of a very 
limited and questionable design, 
were the authors made many 
mistakes, did not include any 
controls, group whatever they liked, 
interpreted the reults according to 
their personal belives, and did not 
care about reproducibility (for good 
reasons I guess?). 
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A review article with some obviously fake and non-scientific 
illustrations created by Artificial Intelligence (AI) was the 
talk on X (Twitter) today.


The figures in the paper were generated by the AI tool 
Midjourney, which generated some pretty, but nonsensical, 
illustrations with unreadable text.


It appears that neither the editor nor the two peer 
reviewers looked at the figures at all. The paper was peer-
reviewed within a couple of weeks and published two days 
ago.


Dear readers, today I present you: the rat with the 
enormous family jewels and the diƨlocttal stem ells.
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http://retractiondatabase.org/RetractionSearch.aspx?

A database search with the query affiliation “ETH” and 
country “Switzerland” showed 27 hits.   

A database search with the query affiliation “University of 
Zurich” and country “Switzerland” showed 16 hits.   

A database search with the query affiliation “Zurich” and 
country “Switzerland” showed 73 hits.   

https://retractionwatch.com
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Retracted coronavirus (COVID-19) papers
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http://retractiondatabase.org/RetractionSearch.aspx?

The Retraction Watch Database
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Predatory journals are easy to please. They seem to accept papers with little regard for quality, at a fraction of 
the cost charged by mainstream open-access journals. These supposedly scholarly publishing entities are 
murky operations, making money by collecting fees while failing to deliver on their claims of being open access 
and failing to provide services such as peer review and archiving.


Source: Moher et al. (2017) Stop this waste of people, animals and money. Nature 549, 23–25.
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Beall’s List - Potential, possible, or probable predatory scholarly open-access publishers

Frontiers’ peer review process is flawed. It is stacked in favor 
of accepting as many papers as possible in order to generate 
more revenue for the company. Frontiers is included on my list, 
and I recommend against publishing in its journals, which are 
rather expensive to publish in anyway.

The Frontiers journals use open peer review, where 
the names of reviewers of accepted articles are made 
public. As of 2017, 24 of their journals had impact 
factors. ... Some journals, such as Frontiers in Human 
Neuroscience or Frontiers in Microbiology are 
considered megajournals on their own.

Is frontiers in microbiology a predatory Journal?

https://web.archive.org/web/20170112125427/https://scholarlyoa.com/publishers/
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in Buyologie
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"[P]ublisher are just the executive 
branch of science."

https://forbetterscience.com/2016/09/14/beall-listed-frontiers-empire-strikes-back/#comments
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Scientists publish their results to share them with the 
scientific community. It is common for peer-reviewed 
scientific journals to charge a fee for publishing a paper 
(Article Processing Charges). Depending on the journal, 
the cost of publication can be high. Recently, these fees 
have been questioned.

Interesting to read: Budzinski et al. (2020) Drivers of article processing charges in 
open access. Scientometrics 124, 2185–2206.

Example: From 2021, the publisher will charge 
€9,500 to make a paper open access (OA) in Nature.
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bioRxiv is an open access preprint repository for the biological 
sciences co-founded by John Inglis and Richard Sever in November 
2013. It is hosted by the Cold Spring Harbor Laboratory. As preprints, 
papers hosted on bioRxiv are not peer-reviewed, but undergo basic 
screening and checked against plagiarism.                            


--Wikipedia
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PubPeer is a website that allows users to discuss and 
review scientific research after publication, i.e. post-
publication peer review.


--Wikipedia
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What can you do 

to make your research 
(better) reproducible?
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In a first step, all paired-end raw reads were merged using FLASh 
(version 1.2.9, Magoc and Salzberg 2011) with minimum overlap 
of 5nt and maximal mismatch ration of 0.8.

## (a) Merging overlapping paired-end reads
# -v Version (1.2.9)
# -m minimum overlap (default 10bp)
# -x max mismatch ration (default 0.25)

flash -m 5 -x 0.8 random_1000_R1.fq random_1000_R2.fq -o 
merged | tee flash.log

Material and Methods (Manuscript)

Supplementary Data (Script or MD-Report)
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https://datadryad.org

The Dryad Digital Repository is a curated resource 
that makes research data discoverable, freely 
reusable, and citable. Dryad provides a general-
purpose home for a wide diversity of data types.
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Get Organised!

error_correction.ph
error_correction_PE.ph
error_correction_PE_1.ph
error_correction_PE_new.ph
error_correction_SR_newer.ph
error_corection_SR_v190423.ph
error_correction_SR_newest.ph
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Bioinformatics is not a messy buisness but requires 

organizational skills. There are many little (and for some people 

obvious) ways to get organized.  

‣ File names

‣ Sufixes 

‣ Special characters

‣ Temporary files

‣ Style
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ReadME.txt
error_correction_SR_v190116.ph.archive
error_correction_SR_v190423.ph.archive
error_correction_SR_v190502.ph
error_correction_PE_v200317.ph.archive
error_correction_PE_v200421.ph
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Question - Aim

Program & Version (& Link)

Parameters (& References)

Input file(s) - original and parsed

Output file(s) / Log-file(s)

Interpretation / Disscusion
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Date: XX.YY.ZZ 
Aim

Find differences between two nucleotide sequences.


Input 
my file: Pram_sequence_A0021.fasta

NCBI file: AY762091 (AY762091.fasta)


Pairwise alignment: LALIGN (Online Version 3.2.1)


http://www.ebi.ac.uk/Tools


Option: default


Results  
Waterman-Eggert score: 682;  170.3 bits; E(1) <  1e-47
98.6% identity (98.6% similar) in 140 nt overlap (1-140:1-140)

                10        20        30        40        50        60
A0021   ACACGTGCTACAATGGCCGTTACAGAGGGAAGCGAAACCGCGAGGTGGAGCCAATCTCAG...
        ::::::::::::::::::::::::::::::  ::::::::::::::::::::::::::::...
AY76091 ACACGTGCTACAATGGCCGTTACAGAGGGATTCGAAACCGCGAGGTGGAGCCAATCTCAG...
                10        20        30        40        50        60

Discussion 
My sequence (Pram sequence) aligns nicely with AY762091 from the NCBI 
database. There are, however, two nucleotide changes (red box). 
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Markdown Editor

HTML / PDF Report
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Project Jupyter exists to develop open-source software, open-standards, 
and services for interactive computing across dozens of programming 

languages.
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Reproducibility

Avoid applications with GUIs and use terminal 

command instead. 

1

A Quick Recap

2

3
Provide Script / Write Reports

Precise description of the workflow including 
versions and parameters. 

Share your findings!

Think carfully about where to publish your work 

and do it for the right reasons.  
4

Ask questions!

Not hesitate to ask for help if you have problems 
understanding or using a published method. 

5 Zen

Be organized. 


