
Writing - some 
highlights



Abstracts
• Nature has the clearest guidelines & this almost works for 

all 

One or two sentences providing a basic introduction to the 
field, comprehensible to a scientist in any discipline. 

Two to three sentences of more detailed background, 
comprehensible to scientists in related disciplines 

One sentence clearly stating the general problem being 
addressed by this particular study 



One sentence summarising the main result (with the words “here 
we show” or their equivalent) 

Two or three sentences explaining what the main result reveals in 
direct comparison to what was thought to be the case previously, or 
how the main result adds to previous knowledge. 

One or two sentences to put the results into a more general context

Two or three sentences to provide a broader perspective, readily 
comprehensible to a scientist in any discipline, may be included in 
the first paragraph if the editor considers that the accessibility of the 
paper is significantly enhanced by their inclusion. Under these 
circumstances, the length of the paragraph can be up to 300 
words. (The above example is 190 words without the final section, 
and 250 words with it).



	 During cell division, mitotic spindles are assembled by 
microtubule-based motor proteins1, 2.  The bipolar organization 
of spindles is essential for proper segregation of chromosomes,  
and requires plus-end-directed homotetrameric motor proteins 
of the widely conserved kinesin-5 (BimC) family3. Hypotheses  
for bipolar spindle formation include the 'push−pull mitotic  
muscle' model, in which kinesin-5 and opposing motor proteins 
act between overlapping microtubules2, 4, 5.   However, the 
precise roles of kinesin-5 during this process are unknown.  
Here we show that the vertebrate kinesin-5 Eg5 drives the 
sliding of microtubules depending on their relative orientation.   
We found in controlled in vitro assays that Eg5 has the 
remarkable capability of simultaneously moving at 20 nm s-1  
towards the plus-ends of each of the two microtubules it  
crosslinks. For anti-parallel microtubules, this results in 
relative sliding at 40 nm s-1, comparable to spindle pole  
separation rates in vivo6. Furthermore, we found that Eg5 can 
tether microtubule plus-ends, suggesting an additional  
microtubule-binding mode for Eg5.   Our results demonstrate 
how members of the kinesin-5 family are likely to function in 
mitosis, pushing apart interpolar microtubules as well as  
recruiting microtubules into bundles that are subsequently 
polarized by relative sliding.   We anticipate our assay to be a 
starting point for more sophisticated in vitro models of mitotic  
spindles. For example, the individual and combined action of  
multiple mitotic motors could be tested, including minus-end-
directed motors opposing Eg5 motility. Furthermore, Eg5 
inhibition is a major target of anti-cancer drug development,  
and a well-defined and quantitative assay for motor function 
will be relevant for such developments.   

	

basic introduction

more detailed background

general problem

here we show

main result

general context

broader perspective



What tense where?
Abstract- refers to your results Past tense

Introduction- discussing current background 
and facts

Present tense

Methods- what was done Past tense

Results- what was found Past tense

Discussion- what is significant Past tense to summarise findings, with 
present 

tense to interpret results
Conclusions-summarise the main findings 
and the major implications 

of the study, point out any limitations, and 

Go wild

Figures and Tables Present tense to refer to figures, tables and 
graphs 

https://learn.canvas.net/courses/1505/pages/lesson-verb-tenses-in-scientific-writing?module_item_id=177875  
http://services.unimelb.edu.au/__data/assets/pdf_file/0009/471294/Using_tenses_in_scientific_writing_Update_051112.pdf



Citations

Why? What? How many? 

See Homo Citans article



Citations: how?
• Web of Science, Google Scholar, … etc 

• Try a variety of search terms 

• Look in the citing articles (forwards & backwards) 

• Look at the full publication list of important authors 

• Look beyond titles



When should you start thinking 
the paper you’d like to write?

A. When you first start work on a project 

B. When you first get some results 

C. When you have all the problems sorted out and 
have some final results 

D. When your supervisor tells you to



So what is an outline?

• A skeleton of a paper


• A structure to agree on with your supervisor before 
you start writing


• A planning tool


• A way to organise your thoughts



Before we get started…

• Shouldn’t a paper be very formal?


• What about a grumpy old professor?



Why do we need scientific 
stories?

• You have all the pieces BUT your audience/reader comes in cold


• Research results can be extremely specialised BUT you can be 
speaking to a general audience


• Sometimes people need to be told WHY something is interesting


• Since we were little folks we have been listening to/reading 
stories and we all like a good story


• A good narrative can make it easier to hold all the important 
pieces together A→B→C→D



A multi-layered story

A    B    C    D

A1   B1   C1   D1

A2   B2   C2   D2



Some Types of Scientific 
Stories

• Different types of stories are better suited to different types of 
problems


• Answer two questions:


• What have you discovered?


• Why is it interesting?


• Then think about what sort of narrative is effective for presenting 
that story. 
For example:


• ....



Some Types of Scientific 
Stories

• Different types of stories are better suited to different types of problems


• Answer two questions:


• What have you discovered?


• Why is it interesting?


• Then think about what sort of narrative is effective for presenting that story. 
For example:


• A historical account of discovery 


• Verification of a previous prediction


• A surprising development going against previous intuition


• A new class of knowledge 


• ....



A historical account of 
discovery

• This should be the one you’re least likely to use (but you may be tempted)


• Use it when the point of the story is the history


• Otherwise, the way you came to a discovery isn’t often the most effective 
way to explain it after the fact - generally, you were puzzled beforehand so 
that’s not necessarily a good place to start


• A good choice for a Nobel Prize lecture... but maybe not a Masters thesis

Angewandte Chemie Int. Ed. (1995) Vol. 34, p. 2079



...





Verification of a previous 
prediction 

• In this case, the objective can be stated very simply, and 
is generally known at the outset of the project


• What was predicted?


• Why was it hard to verify?


• What have you done?


• Does it show any other interesting behaviour?

Phys. Rev. Lett. (1995) Vol. 74 p. 2627



A different kind of 
collaboration



A surprising development 
going against previous intuition
• Can be constructed to provide a nice narrative for explaining to a general 

audience why a result is surprising


• What was the previous intuition?


• Why should your system follow this?


• What happens instead?


• Rebuilding intuition



• We never set out to challenge the 
“rules of thumb”.


• We were looking for interference 
effects for other reasons.


• We made this short paper when we 
realised that the results we were 
sitting on also challenged 
conventional wisdom in the field. 



A new class of knowledge

• This could be a new experimental technique, reaction or 
new phenomenon. 


• It is very difficult a first paper to capture what will develop 
as the important implications

Appl. Phys. Lett. (1982) Vol. 40 p. 178



Scientific American, 1985First Paper

Nobel Prize 1986



Stories Summary
• When you have pieces of your research in place, think 

very carefully about the most effective story to 
communicate them.


• The story may be the same one you would have imagined 
at the start of the project, but it also may be completely 
different.


• The right story will make it easier for both you and your 
reader/audience.


• Enjoy telling your stories!



Graphs



I want to make a graph....



Linear or Log.

• Why???

What’s important in the data?  
Is it the difference between 0.3 and 1 OR  
the difference between 10-2 and 10-6?



Errors & Lines of best fit

• Experimental data has error/uncertainty


• Part of accurate reporting of results is accurate reporting 
of uncertainty


• There are different kinds of error bars ( see error bars 
article)



An Example



Distinguishing data



Clear conclusions can be 
difficult



Summary: Making Graphs
• ALWAYS label axis - NO EXCEPTIONS


• Scale or cut axis to provide the clearest presentation of the important 
aspects of the data


• Use legends AND describe in figure captions


• Use error bars AND say what kind of error it is 


• Don’t “connect the dots” - use a line of best fit


• Make sure fonts are readable 


• Consider using insets for chemical structures or a different perspective



Graphs Exercise

• For each graph comment on:


• What is good?


• What is bad?


• Anything missing?


• Anything you’d change?



Molecules



ChemDraw  
vs. Space Filling

• Think about what aspects you need to emphasise 


• Consider your audience - a chemist can be frustrated by 
space filling alone, a physicist might not understand 
chemdraw


• Consider using both!

SH

SH
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Spectra (NMR, MS, etc)
CHCl3 

Ha Hb 
fulven 

H 

2 x CO2CH3 

Aryl 



Powerpoint science

What do two sandwiched monolayers look like??



Two sandwiched 
monolayers

• We generally think in “defect-free” 
terms


• If defects dominate the properties, 
defect-free thinking can lead you 
astray


• Try not to let that influence your 
hypotheses


• Try not to let this thinking pollute 
your explanations, unless it is 
provable. 


