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Why Scientific writing
• Scientists write to communicate their research results and findings with 

other scientists or experts. In this way, information is shared in a systematic 
manner, so that researchers can build upon the work of others. 

oral or poster 
presentations on 

scientific conferences

science blogs, or data 
warehouses

written reports/papers



Ways of communication

oral or poster 
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scientific conferences

science blogs, or data 
warehouses
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Writing according to the IMRAD structure 

• IMRAD is an acronym for introduction, methods, results, 
and discussion



Ethics in science

"Misconduct in science" is defined as fabrication, falsification of plagiarism or 
other practices that significantly deviate from those commonly accepted within 
the scientific community for proposing, conducting or reporting research. It 
does not include honest error or honest differences in interpretations or 
judgement of data.



Cronological order for writing a manuscript

• How should  I start writing my 
manuscript, what comes first?

– Introduction;

– Material and Methods;

– Results;

– Title?



Cronological order for writing a manuscript

• Results

• Introduction

• Methods

• Discussion

• Summary

• Acknowledgements

• Reference list is created during

the writing. 



Results

• Prepare all Figures and tables 

• Make a logical connection between data tables and Figures

• Do not repite the same data in Figures & Tables

• Write the figures legend/Table head

– The figure + legend must be self-explaining

• What is the "story"?

– Try to tell your story together with the figures. Which of the 
figures are the best for demonstrating your results to readers?

– Explain the results you obtain and what you did further to obtain 
the next result



Results

Describe data

Statisticall analysis of the data

Exlplain what you did further



Tables
•Each Table must have a title which alone gives a clear idea of its 

content

•Explanations that are necessary for the reader to understand the 

results in the table (without looking into M&M section) are written 

behind the title or (in some journals) as foot notes

•The table must be self-explanatory

•Avoid repetitions in column and line headings, e.g. units

•You must display the variability / variance / significance of the 

figures in the table



Title: self-explicative detailed description

Tables



Tables

•Explanations that are necessary for the reader to understand 

the results in the table (without looking into M&M section) are 

written bellow the title or (in some journals) as foot notes



Figures

• Each figure must have a name and a figure legend

• The Figure with name & legend must be self-explanatory

• Different symbols easy to distinguish from each other and 
logical, related items with related symbols, 

• Choose the size so large that it reflects the variability of your 
data. 

• Carefull with data presentation (bar for SD, logaritmic 
scale...)



Figures
Standard deviations

Logaritmic scale

Figure legend detailed

Units



Figures

Figure 1: PAE expressed as XTT OD of planktonic S. 
epidermidis cells (Strain 1457) after 6, 12 and 24h in 
medium without farnesol. 



Introduction 

should include 4 parts:

1. A few sentences introduction into the area of 
research

2. Description of the state of art: a well documened 
state-of-the art with recent findings 

3. Explain the gap of knowledge what is still needed to 
know in the area.

4. Describe the aims of the work to fill the gap you 
explained. You may add at the end one sentence on 
your most exciting result, or give a hint on it. This you 
may do with the aim of saying: dear reader, if you read my story, 
this is what you will get…(optional)



Introduction

1- Introduction to the topic

2- State-of-the-art

3- Gap of knowladge

4- Aim of the work



Materials and Methods

 Take your Figs /Tabs one by one, and explain the  methods you used to 
get the results that you showed in the Results section. 

 Explain shortly the principle of the method, and how it was done. If 
you used a published method as such, you only give the principle and 
the reference. It must be as recent as possible and  a publicaly available
reference. If you modified the method, you explain how.

 Biological Materials: 

 Originis of samples and microbes/clones etc used (from whom, from 
where),

 Strain codes of all strains, relevant collection codes, 

 Accession numbers of the sequences you used and you deposited, 

 How samples were stored, pre-treated, preserved, 



Materials and Methods

 Reagents and equipment: Indicate manufacturers (name, 
city) of instruments, reagents and kits you used.

 When explaining a protocol, you do this in order of 
sequence: you tell first what was done first, then the 
following step etc. Like a cooking book: if the reader wants 
to repeat your expt, he  can put your text on his lab bench 
and execute the steps in the order you listed them.

 Compile items into tables as much as possible: eg. list of 
strains and their origins, list of sampling sites and their 
geographic locations…



Materials and Methods

Biological materials

Methods

Culture collection reference

Reference of material and equipment



Discussion: the four important parts

 1. Does your paper contain novelty? (= results different from what 
has been published before). When yes, start the Discussion with 
it! In order to know whether you have news or not, you must follow the literature actively 
throughout your work – otherwise you may end up in (by accident) executing experimental 
work similar to that published before. It is too late if you start reading the literature just 
when you want to write the discussion! 

 2. Combine your results with literature data, can you reach more 
conclusions (added value) than  just based on your own data?  Do your results support 
somebody’s else’s, or do you contradict somebody’s results?  Do your data make some 
earlier theories or general opinions  questionable? 

 3.Present a theory to explain your results: why they were as they were. If 
your resultys contradict somebody’s elses, explain why this is so (Are his methods 
inadequate? If somebody published results similar to yours, you must say it.

 4. So what? What can your results be used for /  can they be applied to develop 
something?  Are your results useful? For what? How do your results advance science?



Discussion

• 2. Combine your results with literature data, 

• 3.Present a theory to explain your results: why they were as they

• 4. So what? What can your results be used for /  can they be applied 
to develop something?  



Summary
• Scope of the work

• Aim of the work

• What you did to 
accomplish the aim

• Results (major results 
with values)

• Conclusion
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Title
• Title  The title of a paper or report reflects the content of the 

report and is informative and short (approximately 15 words 
at maximum). It should also be appealing. Omit any 
redundant phrases, such as “a study of..” or “a report of…”. 

Ex: “ “Assessment of soil erosion in Africa using remote sensing”, 

Informative: it informs the reader about 
1) The subject (assessment of soil erosion), 
2) the location (Africa), and 
3) the research method (remote sensing).



Exercise 

• Please select the most appropriate title

1. Development and Application of a Genetically Engineered Bacteriophage 
Carrying CRISPR-Cas Components Designed to Specifically Target and Disrupt 
the Horizontal Transfer of Multiple Antibiotic Resistance Plasmids

2. CRISPR-Cas–Armed Bacteriophage Suppresses Horizontal Transfer of Antibiotic 
Resistance Genes in Escherichia coli

3. Designer Phages Against Resistance 
4. A Study of How Gene Editing in Phages Can Stop Resistance from Spreading in 

Bacteria 
5. Supercharged Viruses That Fight Back



Exercise 

• Please select the most appropriate title

1. Development and Application of a Genetically Engineered Bacteriophage Carrying CRISPR-Cas Components 
Designed to Specifically Target and Disrupt the Horizontal Transfer of Multiple Antibiotic Resistance 
Plasmids TOO long

2. CRISPR-Cas–Armed Bacteriophage Suppresses Horizontal Transfer of Antibiotic Resistance Genes in 
Escherichia coli Best one!

3. Designer Phages Against Resistance (Too Vague)
4. A Study of How Gene Editing in Phages Can Stop Resistance from Spreading in Bacteria Unspecific
5. Supercharged Viruses That Fight Back (informal, not scientific).



The idea



The idea





Best practices in using AI

• Always verify sources & citations

• Disclose AI use if required by journals

• Use AI as an assistant, not a substitute

• Keep critical thinking and interpretation your 
own



With  your writing!
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