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This set of advice starts with several general pieces of advice, and then walks through the
process of preparing a manuscript.
Please keep in mind that artful concise writing takes time. You need to work on it over the
course of many days/weeks. Putting it away and coming back to it generally helps to make your
writing better, so try to budget a good amount of time for the writing stage. Don’t forget to
budget time so that your co-authors have the chance to contribute to the paper. Depending on
the complexity of the paper, and depending on how busy the co-authors are, it can take more
than two months to refine a paper. You then need to budget about two months to get your
reviews. Plus, since you will want to publish in a high impact journal, you also need to budget
time for the possibility that it won’t be accepted to your first-choice journal. From starting
writing to acceptance can take many months, and it can take longer still if the reviewers
request additional experiments. But, it is all worth it in the end because few things are as
exhilarating as making a substantial contribution to research!
Before you start writing,
as you are doing your
research, study the
literature:
Read a lot and take notes
on what you have read.
Note that it is well
established that the least
effective way to learn is to
just read. The most
effective way to learn is to
use what you have
learned. Remember Confucius who said “I see and I forget. I hear and I remember. I do and I
understand.” A fun way to cement learning is to tell your labmates about what you’ve learned.
When compiling information from the literature, one strategy is to collect key information in a
PPT deck where you cut and paste the title/authors and the key data, noting your conclusion
from the result. This makes it easier to find the right references later, and it ensures that your
thinking is grounded. It is a good idea to put your conclusions about a piece of data into your
own words.
Learn Mendeley and consider using Endnote. Mendeley is a great way to organize your papers
in PDF format (you can highlight and add notes too). Endnote has some advantages when it
comes to putting references into your paper.

Compile your results and discuss your conclusions with your colleagues. Ask them to “poke
holes” and make suggestions. Make sure your data is solid before you start writing.
Determine who your audience is. Pick a journal and study the format. Pick several well written
papers from the journal of choice and study the way the authors constructed their papers. You
will want to emulate the approach used by leading authors. Read the instructions to authors,
paying special attention to the requirements for figures.
There is a lot of preparation before you actually start writing sentences (see below). Once you
get started writing, resist the temptation to make corrections. Just get started. Get something
down on paper. The first goal is a complete first draft, not a perfect draft. Editing before having
a first draft is a waste of time. Making a perfect sentence that later gets deleted is a waste of
time.
Manuscript Writing
1) The easiest part is the M&M. Write this part as a way to get going. You can do this way
ahead, and work on it when you need a break from the other parts.
2) Do not write the introduction first. This is the hardest part. Write the introduction after you
write the results (before or after writing the discussion).
3) Arrange the figures and tables in order, sort of like a talk. Organize your figures in the order
of the story. Try to only incorporate finalized figures (with repeats and statistics).
4) Create a PPT slide for each figure, and next to the figure, create a bullet list of what the data
show. Double check to make sure you and your colleagues agree that the data supports the
conclusions for each figure. Show your figures in a group meeting setting and ask your
colleagues to try to find weaknesses in the data and limitations in what you can conclude. It is
better to have critical feedback from your lab mates, rather than from others!
Be extremely careful about how you handle brightness/contrast. If you make
adjustments to data by changing brightness/contrast, you must make the identical
adjustments to all the other parts of the figure.
Be sure to be specific about which samples were run together and which ones were run
in separate experiments.
Be sure to describe your statistical approach (number of replicates etc.) in the figure
caption.
When it comes time to convert your figure into its publishable format, one approach is
to make the figure much bigger than its final form. This is much easier to work with.
More importantly, your figure will be large and high resolution, ensuring that the

reduced version retains its quality. There are a lot of technicalities when it comes to
making figures. Ask friends for advice.
On a regular basis, do a screen shot of your figure and reduce it to the size you plan to
publish. Print the figure and look carefully to see if all the text is legible. There are
usually instructions about how small the font can be.
Make your own schematics. Try hard not to copy what others have done, but rather
look at many examples, and review the primary literature yourself. You want to make
sure the subtleties of how you organize the objects in your schematic are accurate.
5) Once the figures are in place, write the figure captions. The caption describes what is in the
figure, but does not interpret the results.
6) The results section is the first section you will write. You will get a much better product if you
start by writing a detailed outline. By writing the outline, you will be focused on the content,
and not lost in the details of sentence construction. This ensures clear thinking and careful data
analysis.
Think first in terms of sub-headers, then put the topic sentence for each paragraph. After this,
add bullet points under each topic sentence.
7) You are finally ready to write!! Write the results section first. Get the ideas down first. You
don’t want to waste time crafting sentences that later get deleted! Avoid rewriting sentences to
refine them. Instead, keep going!
As you write the results, when there are things you want to describe that require too many
sentences, make a note of those topics in the discussion session, for future reference. In the
results section, try to stick closely to describing the data and stating what your conclusion is for
each figure.
For references, jot down what you might want to include, but don’t get distracted getting
references while you are writing. Write first, then finalize the references. You don’t want to
spend tons of time referencing a paragraph, only to see it deleted from the final draft.
Throughout this process, think about what the reviewer will think when they read your paper.
Most importantly, you need to be sure to state very carefully and conservatively what you can
conclude from your data. If you make too big a conclusion from minimal data, or if what you
write is not directly supported by your data, a reviewer will almost certainly turn down your
paper (even if everything else in the paper is great).
Try to use simple and concise language. Your goal is not to impress the reader with the
complexity of your study, but rather to make it easy for the reader to understand your data and
your conclusions. Here are some tips:

• Keep reminding yourself that the goal is to make it easy on the reader.
• Avoid making the reader decode your results.
-Use simple descriptors (instead of V78 cells say “Aag-/- cells“)
• Generally, it is good to be specific. Avoid saying “this shows”, or “it shows”. Be specific.
Say, “the observation that the cells are viable shows…”
• Avoid saying that something “proves” your hypothesis. Proofs are for math.
• Avoid over-generalizations, such as: “It is always the case that cells are sensitive.” Just
say “In most studies, it was shown…” Avoid “all”, “always”, and “never.”
Each paragraph of your results should have:
• A topic sentence – usually the first sentence
• Supporting evidence
• At the end of the paragraph, you should have a statement that addresses “what the
reader should conclude from reading this paragraph”, e.g., the take-home message.
• Your paragraph should “stand alone” and thus not be dependent on the reader having
to read the previous paragraph.
• Link paragraphs together with transition text.
For example: “To explore further the observation that cells are less viable, we
chose an alternative approach….”
8) Draft the discussion. Start by looking at 3 or 4 well written articles in the journal of your
choice. Analyze how other did it. What was the order of their discussion points? Before writing
sentences, create an outline and vet it with others. Generally, the discussion looks something
like this:
Paragraph 1) Why the reader should care, problem, approach, main results, impact statement
Paragraph 2) Topic 1 - - the major finding
Provide context. What have others seen?
Paragraph 3) Topic 2 – less important but still important topic
Paragraph 4) After main topics are done, move to more tangential results. Describe more minor
findings of interest
Second to last paragraph) What are the weaknesses and what more do we want to know? Be
careful not to oversell your results. Be objective. Point out the weaknesses.
Last paragraph) Pull it all together. Describe what was shown (or what was overcome) and why
is it impactful. Near the end, you can have a short description of possible future research that

would extend upon what was done. Generally, it is good to end the paper with a high impact
statement.
9) After writing the discussion, turn to the introduction. Make an outline. Use the same
approach of reading good papers and emulating their approach to construction of the
introduction.
Address the question: “Why was the study done?” Describe relevant background information.
Give the readers enough background to understand what you did and why it is important.
10). Once you have a complete draft with a logical progression, refine the language. Keep the
language simple. It is generally best to start with very simple language and then when refining
the language, you can liven it up.
11) Finalize the references. Be sure to give credit to those who came before you. Imagine that
leaders of the field are going to read this paper. Whose work will they expect to see
referenced? Also, reviewers are often selected from the references.
Don’t rely too heavily on reviews. Of course you need to be thorough about reading the primary
literature, especially because you might not agree with the conclusions in a review, once you
see the data yourself.
12) Write the abstract last. Do this when the discussion section is fresh in your mind.
13) Now is the time to send your paper to all of the co-authors. You will want their input and
advice, so be sure to budget time for feedback. You should generally give your co-authors at
least a week to get back to you. It is good if you also take a break at this time. If you put it aside
for a week, you will find ways to improve it when you come back to it.
14) While you are still “deep into it”, draft the cover letter. The cover letter should clearly lay
out what the problem/knowledge gap was, what the approach was, and what was learned. You
need to provide just enough background that someone who is somewhat outside the field
appreciates what you have done. It is often good to have bullet points to indicate the major
findings. Be sure to end with the significance of the work and its potential impact on the field
and/or on real-world problems.
15) Hopefully you selected a journal that you think is appropriate, but that is a bit of a reach.
You will never publish in the higher impact journals unless you try! But, be prepared for
rejection. Sometimes decisions are relatively arbitrary, so don’t let a rejection get you down too
much. Try to bounce back and pick a journal that is a safer bet. Importantly, learn from your
reviewers. Their comments took time, and many of them are probably quite helpful. Improve
your paper according to the comments of the reviewer before you resubmit. If you don’t do
this, you will have a lower quality publication (also, the same reviewer might be picked again!).

16) Be hyper-vigilant about avoiding plagiarism. When you take notes, use your own words and
your develop your own strategy for unfolding your story.
Sidebar: My first paper required more than 20 drafts. I wrote as best that I could, and then my
advisor read it and gave me feedback. I was astonished at the time that it was so hard to write a
paper, and that it took so long! It was also hard not to take it personally when there were
criticisms. In the end, I learned that criticisms were a favor, and that I shouldn’t take things
personally. In the end, it was the best training I could have ever wished for (thank you Leona
Samson!).

This is an article about “what not to do.”

Recommendations from Prof. Carr
https://www.youtube.com/watch?v=UY7sVKJPTMA

http://mme2017.manucodiata.org/images/download/Miscellaneous/Skillfull_writing_aweful_p
aper.pdf

