So you’ve been told to write a paper plan …..
	(……and aren’t entirely sure what to do)

Why write a paper plan?  
The easiest way to get a graduate degree is to have a published manuscript as this is unequivocal evidence that you have created new knowledge, which is a requirement for a PhD. Time is your most precious resource. If you want to work smart (and hard), writing a paper plan is the best way to make sure that all the experiments you do are the experiments you need to get published. It takes about a year to finish a draft manuscript and about 9mo-1yr to get a paper published. Start planning early.  You can start before you have a signal experiment or after you have your first figure but start early and you’ll publish more than your peers.
Accept the fact that you will throw out or rework 90% of your paper plans as new data arises, but the process will help you structure your thinking and work efficiently. Be adaptable – it is a paper plan, not a paper promise. 
Pre-work: 
You should read manuscripts related to your work weekly (and skim the literature daily). When you find a paper you really like, try to figure out why you like it – was the story easy to follow? If so, note how the introduction was structured. What order were the figures in and why? (Classic journal club =Cut out the figures from a paper and give the attendees the title.  Ask them to place the figures in order that they would tell the story. Amazingly they most often come out in the same order as the actual paper). Hold on to your favourite paper and structure yours the same way.
Step 1: Title. 
This is the most important point as it dictates the rest of the plan. What is the story you want to tell? Keep it short, concise, and strong – you can modify and edit later. If you want, you can keep multiple options open by having a ‘does/does not’ in the title and adapt as data comes in. The best titles are pithy hypotheses. 
Here are some examples from paper plans I am working on;
· “Previous exposure to seasonal coronaviruses does/does not impact immunogenicity of SARS-CoV-2 vaccines”
· “(No)evidence of additional protection from hybrid immunity against SARS-CoV-2 infections in older adults living in long-term care homes”
· “Chronic exposure to TNF reduces macrophage anti-pneumococcal immunity”. 
Step 2) Introduction:
-make a few points here, key papers you want to cite
-first paragraph – start with the big picture problem you are trying to address and/or epidemiology
-next, ask yourself ‘what does the reader need to know to understand this?”  and devote a paragraph to each point. If you’ve got some figures, look at them and think about what they need to know to understand why you did that.
-The last paragraph should describe why you are doing this and what you have done
· e.g. For the paper title  “(No)evidence of additional protection from hybrid immunity against SARS-CoV-2 infections in older adults living in long-term care homes”, I would include
· para 1: Hybrid immunity describes the increased protection from infection due to a wider breadth of immune responses produced in response to infection than vaccination alone
· para 2: what types of immune responses change in hybrid immunity? Describe Antibodies, neutralizing antibodies and  T cell responses
· para 3: Knowledge gap:Well describe in young people (cite relevant references) but unclear whether equally potent in older, frail adults
· para 4: (Why am I doing this?) We have observed high rates of infections & repeat infections in long-term care and hypothesise this may be due to less effective hybrid immunity (what am I doing?) Comparing duration of protection from previous infection and antibody/neutraliz Ab/T cell responses in hybrid vs vaccine immunity
· Definitely not perfect, but helps me see how to order the data. 
Step 3) Order the data.
· Don’t have any data yet? No prob! Sketch what you think it would look like and then do that expt.
· Your strongest piece of data goes first. In mouse work this is generally the animal model work. Start with the most important observation then break down to mechanisms. In human studies, you will often start with a study design figure, but then start with your most  compelling data. 
· The order you did the experiments in almost never the order you should put them in the paper.
· Make the Figure titles. The title will explain the finding. 
· E.g. “(No)evidence of additional protection from hybrid immunity against SARS-CoV-2 infections in older adults living in long-term care homes”
· Figure 1. Analysis of reinfection rates by time since first infection  
· -if no protection from previous infection, there will be no difference in rates. If protection wanes a recent infection will protect but one in the far past won’t. If any infection no matter how long ago then previous infections will protect against future infection. 
· Most journals will allow 5-6 figures so think about logical groupings for subpanels. 
· Supplementary data may include tables of statistics, controls but try to keep it to a reasonable level. 
Step 4) Find the holes (and do the experiments) .
-What controls are you missing? What alternative explanations might there be that you should prove/disprove? What experiments do you need to do? If you were the world’s toughest reviewer- what would you pick on? How many times did you repeat the experiment? 
-talk it out. There is something magical about talking and writing that means you see the holes in a way that you don’t otherwise. Present the plan or share the plan and you’ll move faster. 
Step 5) Refine, refine, refine:
-as each new piece of data comes in, refine the plan save it with a new date so you can track your progress. 
	-set a goal to write 1-2 sentences a week for the intro – it will be done in no time
-the easiest part to write is the Materials & Methods, start writing these early and  you’ll conquer blank page syndrome. 
-the Discussion is all about putting your findings in a bigger context – when you read a related paper, put the reference in so you don’t forget about it later. 
-small, incremental steps, maybe 15 -60 min a week will get you there eventually. 





