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Sister division of Nature Publishing Group (NPG)

Exclusive access to the editorial, design and production
expertise of NPG, which includes Nature and Scientific
American

Custom science publishing, communication, consultancy, and
training solutions, as well as author services
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Dr. Myles Axton

.Chief Editor, Nature Genetics
.PhD from Imperial College London

.Research positions at Dundee University and
MIT’s Whitehead Institute

-.Editorial roles at Nature Publishing Group
since 2003
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Dr. Wayne Peng s i+

. Formerly an Associate Editor, Nature

. Over 10 years in research

-Worked at Nature Publishing Group since
2008

. PhD in genetics and developmental
biology from Columbia University, USA

- BSc, MSc from Taiwan National University
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Elements of a paper

Planning your paper Writing Abstracts and titles
Outline Sentences Introduction
Motivation Paragraphs Methods
Content Flow of text Results
Novelty Style of writing Discussion and conclusions

Submission and publication
Choosing a journal

Submitting your paper Ethics in scientific publishing
Editorial processes Plagiarism
Peer review Fabrication
Getting accepted References and citations

Appeals



9am to 12.45pm

Welcome notes and introductions
Taking research from bench to paper

Creating an outline and preparing to
write

Graphs and Figures
Constructing sentences
Elements of Writing Style

Titles and abstracts
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1.30pm to 5.45pm

Writing an enticing introduction

Presenting and discussing the results
and concluding your paper

Authorship

Editing, revising and finalising
Choosing and submitting to an
appropriate journal

The editorial processes and peer-review
Journal decisions

Plagiarism and other ethical issues
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Course objectives A

By the end of the course you should:

» Understand successful science writing techniques

» Know how to organize, outline and plan papers

~ Be able to construct effective sentences and paragraphs

v Understand the elements of a paper and what each element should contain
~ Understand journal editorial processes and the peer-review system

» Know how to submit and publish papers

» Have an awareness of ethical issues associated with science publishing

~ Have an insight into what it takes to get published in top-ranked journals
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Manuscript writing and submission checklist
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Manuscript

Check/ist

SPEAKER BIOGRAPHY

ey points that need to be 2

Dr. Wayne Peng (¥t # 1 +)
Freelance Science Communications Consultant

Scientific Writing & Publishing

Workshop

Scientific Writing & Publishing Works|
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Editor biographies Feedback forms

” MACMILLAN

SCIBNCE COMMUMCATION

. Manuscript checklist
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-How to get Published
in Nature

Listen...learn...

Folders Take note...

.Further information
flyer

. Certificate

Scientific Writing & Publishing Workshop
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.......

A recent copy of Nature Notepads & USB pens
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o P I e a S e t a ke a few m i n u t e S to MSC Interactive Workshop: Basic Scientific Writing & Publishing

FEEDBACK FORM

complete this feedback form B B T D e Bt

below and hand the form back t

1. Your current role:

at the end of the workshop

[ PhD Student [ Msc Student O Undergraduate Student

Other

2. What, if any, type of writing and publishing training have you received in the past?

. Hand it back to the trainers Do R B e ey B e

Who provided your pi g

‘Would you like more of this type of training to be available in future?

O Yes O Mo [ Motsure

3. How many scientific publications do you currently have (including only articles and book chapters)?
In English: In Chinesa:

O Mone O1-5 O 6-20 O Over 20 O MNone O1-5 O 6-20 O Over 20

4. Please rate the individual lectures:

ey ===ty e eSSy ==y | getatsteaty)|

Creating an Qutiine and Planning a Paper [u] [u] [u] [u]
Constructing Sentences and Paragraphs o o o o
Hements of Writing Style m m [m} [m}
Tities and Abstracts [u} [u} o o
Presenting and DI sarssing Resuits [m] [m] m m
Authorship and Author's Respons! bl ties o o ] ]
Plaglariam and OtherEthical ksues [m} [m} ] ]
5. Please rate the workshop content:

O | N e Y N S S | ey By | s A=ty |
Lecture slideshows [5] [5] [u] [u]
Course structure [u} [u} [m} [m}
Course organization (m] (m] (m] [m]
Group exercises [m] [m] [m] [m]
Overall e oyment m] m] [m] [m]

The spaakers were knowle dgeable [5]
The quaity of Instrixction was good =] O 5] =] =]
dear 7 O O O O O
e exp pts well O O u] =] u]
examples =] =] u] u] =]
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Taking Research from Bench to Paper



A MACMILLAN

’ ' SCIENCE COMMUNICATION

Question: What makes a great paper?

Answer: Great papers tell a story!

Structure Clarity

Content Coherence

Flow
Language

Concision
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Start early “Nothing beats a
comprehensive, thought-
Steps to a great paper out experiment.
Thoughtful research Do that upfront and your
Thorough preparation writing will come much
Logical presentation more easily.”

Dr Mark Blumberg
Neuroscientist at University of lowa and
editor-in-chief of Behavioural Neuroscience
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Idea . Review and research previous work
| . Identify the major questions
-~ . Prepare a starting hypothesis

. Decide your approach: prove, disprove
or provide supporting evidence

l

. Design your methodology

Analyse and interpret

. Establish controls

. Collect and record your data

Keep the paper in mind throughout
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. Make frequent notes — great raw material

. Keep a record of pertinent literature

. Write methods while still fresh

. Think of the project as a tentative paper title

. Read lots of papers and learn from them
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. The publishing cycle starts with the experimental results and their
importance — think about possible journals to submit to

For publication in high-impact journals, you need to be careful not
to publish preliminary results too soon

Resist the temptation to publish quickly

Conference presentations and preprints are usually allowed prior
to journal publication

Conference proceedings in journals or popular media such as
books can be a problem

Check and consider the rules of the journal
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. Choose the focus of the manuscript

. Choose an audience

. What is the main message?

Have you asked a good scientific
guestion?

Quality of Presentation

Is the research novel/original?

Quality of Science
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Analyse and interpret

Re-evaluate all of the original data, not only the data for the

publication figures

Find out what was thought / known / done before this work? Re-

check the literature

Determine the impact of the new data. Do they change current
thinking, or do they support existing ideas? Do they open new

avenues of research?
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Know who the key people are in your field: meet and talk with

them (scientists are collegial — make use of this!)

Develop collaborations with key people who you develop a

good rapport with: start small and grow

|dentify areas of weakness that need to be addressed and

consult on the best ways to address them
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Anything that has not been published before is novel, but not all
novel findings are considered interesting, or of sufficient conceptual

advance, for a journal

Different journals use different criteria to gauge the level of

conceptual advance and readers’ potential interest

Common types of conceptual advance
Unexpected phenomenon
Never before seen
Mechanistic insight
Technical breakthrough

Resource value



Novelty and conceptual advance m MACMILLAN

SCIENCE COMMUNICATION

The tomato genome was sequenced for the first time and

published in Nature (May 2012)

This research paper stood out to the Nature Editor because of the
additional in-depth analysis
1. It reported a new, high-quality sequence (not published before)

2. Tomatoes are a classic genetic model for fruit development and
economically very important. This field is already interesting, and

this study taught us more about fruit development

3. A comparative genetic analysis was carried out with a related
species (the potato), shedding light on the evolutionary processes

of Solanum and fruit development

4. With commercial applications: the creation of a phenotype
resource for indexing particularly desirable tomato phenotypes
has important implications in agronomy and commerce and for

researchers in this field

Nature 485, 635-641 (2012)
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In June 2012, Nature Biotechnology published an account of optimised

inhibitors for influenza virus using deep sequencing. The research was
comprehensive and topical, and stood out because:

1.

Used cutting edge methodology: application of next-generation
sequencing to generate large amounts of structure-function data,
and mapped far more point mutants than had been done
previously.

The authors applied the results to improve binding affinity of two de
novo—designed protein inhibitors significantly.

The target of the inhibitors was HIN1 influenza hemagglutinin, an
important drug target.

Showed that the effects of individual point mutations are not
additive and that combinations of mutations can improve affinity
beyond what would be predicted from the effects of individual
mutations.

Solved an inhibitor-hemagglutinin crystal structure and showed that
the designed interface agrees well with the experimentally
determined one.
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Start early

Make sure you have thoughtful research and have done

thorough preparation

Review and research previous work
|Identify the major questions
Prepare a starting hypothesis

Decide your approach: prove, disprove or provide supporting

evidence
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Creating an Outline and Preparing to Write
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A scientific paper must contain enough information to enable
peers (the scientific community) to:

assess observations
repeat experiments

evaluate intellectual processes (i.e. are the authors

conclusions and interpretations valid?)
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Avoid ‘salami-slicing’
“Some people don’t

You need to give top-tier journals appreciate the fact that
the whole sausage! [having] a lot of weak data
does not make up for having

Be honest — do not ignore data less, but more powerful data.”

that do not fit your hypothesis

Dr Eileen White, Associate Director of

Be selective — include the the Cancer Institute of New Jersey
and a Senior Editor of Cancer
necessary data to support the main Prevention

claims, but do not overcrowd the

paper
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These questions will help to work out the content of your paper and
how data will be presented.

. Why is the topic interesting?

. What is the broader context of your work?

. What big problems are there in the field?

. What has your work added to current knowledge?
How did you do it?

. What is the wider impact of your work?
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These are some of the organizational questions, in terms of laying
out the structure and also the way the paper is written,
particularly if there is more than one person writing it.

. What questions are being addressed?
. What is the best way to present your findings?
. Which results are relevant?

. What is the appropriate length and format? Does this fit with
your intended journal?

. Will this be a collaborative effort? Who will write what?
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DEVEIOping an outline T e

ldeas
Different scales/levels of detail

Organization
Working from large to small

scale: Paragraphs

_ increases efficiency >entences

presenting ideas clearly

Good organization improves Final manuscript

readability

_ increases chance of i
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Take these steps to help you plan
Lay out all material for the paper

. Think about the best structure to present your data (graphs, tables,
figures...)

Develop an outline for the paper
Select the data for figures and tables

Design the figures and tables. They will help you in the narrative of
the text

Write rough subject headings — this will help add structure,
particularly for long papers

List all of the ideas you want to include
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1. Outline
2. Main figures — the backbone of the paper
3.  List of ideas you want to include

4.  Subject headings

!

Do you have a coherent and compelling story,

substantiated by the results and references?

YES NO

Start Writingl Revise outline . Revisit ideas

Revise figures . More experiments?
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Start with the results
. Hints
You don’t need to finalize your . Try to avoid the ‘standard’
: headings. Write
i informative
use a working title headings/subheadings to

guide the reader

paper title at the beginning —

If you are not entirely clear

; If the results are complex,
about the flow of arguments, results and discussion
i sections may be combined

= e B I

start with the introduction,
and do the abstract at the end
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“The secret of getting ahead is getting started.
The secret of getting started is breaking your
complex overwhelming tasks into small
manageable tasks, and then starting on the first

”

one.

Mark Twain
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. Often, parts of papers are written by different people:

e.g. for theory/experiment

. Advantage: a wider range of expertise will increase the

depth and quality of a paper

. Disadvantage: it can be challenging to achieve a common
writing style, let alone join different parts for a coherent

narrative
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Establish a project leader and the procedure to resolve conflicts
Write down procedures and responsibilities

Establish a complete task list and assign who does what

Determine which tasks depend on the completion of other tasks
Create a realistic schedule

Discuss an overall narrative and style to ensure a consistent format
Individual sections need to be reviewed by all authors

Double-check technical accuracy

Source: Mayfield, McGraw-Hill Companies Inc.
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Create an outline by creating the main figures and a

list of ideas you want to include
Create a realistic schedule if working collaboratively

Get started!
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“The formulation of a problem is often more essential than its

solution...”
o . o . oo, o
To raise new questions, new possibilities, to regard old

problems from a new angle, requires creative imagination

and marks real advance in science.”

Albert Einstein and Leopold Infeld (1938)
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Any questions?
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Graphs, Figures and Tables
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Figures and tables were not commonly used in the past:
they were too difficult to print, and people trusted the

authors' description of their research results

For example, Einstein’s paper on special relativity

contained no figures at all...
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wo s3se April 25, 1953

equipment, and to Dr. G, E. R. Doacon and the
captain and officers of R.R.S. Discovery I1 for their
part in making the observations.

5+ B Qerrard, H., and Jovons, W., Phil, Mg, 40, 140

uet-Higgins, M. 5., Man, Not. Roy. Astro. Sor., Geopbys. Supp.
5, 285 (1049) " o, S
S.. Woods Hole Papers In Phys, Ocearog. Metear., 11

“EKman, Y. W.. Arkis, M, dstron. Fysik. (Stockholm), 2(11) (1805).

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS

A Structure for Deoxyribose Nucleic Acid

E wish to suggest a structure for the -anlt
of deoxyribose nucleic aeid (D.N.A.). Thi
structure has novel features which are uF(-nnsniorahle
biological interest.

A strueture for nueleic acid has already been
proposed by Pauling and Corey'. They kindly made
their manuscript available to us in advanes of
publication.  Th model consists of three inter-
twined chains, with the phosphates nesr the fibre
axis, and the bases on the outside. Tn our opinion,
this structure is unsatisfactory for two reasons :
(1) We believe that the material w]\w-h gives the
X -ray diagrams is the salt, not the froe hout
the acidic hydrogen atoms it is not clea wlm forces
would hold the structure together, espoeially as the
negatively charged phosphates near the axis wil
repel each other. (2) Some of the van der Waals
distances sppear to be too small.

-ohain structure has also been sug

in the press). Tn his model the

e outside and the bases on the
\r by hydrogen bonds. This
is rather ill-defined, and for
eason we ghall not comment

wish to put forward a
v different structure for

of deoxyribose nueleic
his structurs has two
hains ench coiled round
the suafais (soc dingroaw). W

residues with 3’,5
The two chains (but
bases) are related by o
endicular to the fibre
th cl i
helices, vi
the . sequences uf the
n_ the two chains run
site  directions. B

loosely  resembles
model No. 1;

The configuration
the sugar and the atoms
Bar it is close to Furberg’s
‘standard configuration’, the
sugar boing roughly perpendi-
cular to the attached base. There

NATURE .

is & residue on each chain every 3-4 A. in the z-direc-
tion. We have assumed an angle of 36° betwoen
adjacent residues in the same chain, so that the
strueture repeats aftor 10 residues on each chain, that
ia, after 84 A. The distance of a phosphorus atom
from the fibre axis is 10 A. As the phosphotes arc on
the outside, eations have easy acvess to them.

The structure is an open ane, and its water content.
is rather high. At lower water contents wo would
expect the bases to tilt so that the strueture could
become more compact.

The novel feature of the structure is the manner
in which the two chains are held together by the
pmrine and pyrimidine bases, The planes of the bases
are parpendicular to the fibre axis, They are joined
togother in pairs, & single base [rom one chain' being
hydrogen-bonded to & single base from the other
chain, so that the two lie side by side with identical
#-co-ordinates. One of the pair must be a purine and
the other a pyrimidine for bonding to ocour. The
hydrogen bonds are made as follows : purine position
1 to pyrimidine position 1; purine position 6 to
pyrimidine position 6.

If it is assumed that the bases enly occur in the
strugture in the most plausible tautomeric forms
(that is, with the keto rather than the enol con-
figurations) it is found that only specific pairs of
bases can bond together. These pairs are : adenine
(purine} with thymine (pyrimidine), and gnanine
(purine) with eytosine (pyrimidine).

In other words, if an adenine forms one member of
& pair, on either chain, then on thess assumptions
the other member must bo thymine ; similarly for
guanine and cytosine. The sequence of bases on a.
single chain does not appear to be restricted in any
way. However, if only speeific pairs of bases can be
formed, it follows that if the sequence of bases on
one chain is given, then the sequence on the other
chain is automatically determined.

It has been found experimentally™ that the
of the amounts of adenine to thymine, aiy
of gnanine to eytosi: -
for deoxyribose nucle:

It is probably i

=

ratio

with & rliw&.

A
Poroviously pnl:-]is]led Xoray datad® on deoxy-
ibose nucleie aeid are insufficient for a rigorous test
of our structure. So far s we can tell, it is roughly
compatible with the experimental data, but it must
be regarded 8s unproved until it has been checked
against more exact results. Some of these are given
in the following communications, We were not aware
of the details of the results presented thers when we
dovised our structure, which reats mainly though not

irely on published experimental data and stereo-
chemieal arguments,

It has not eseaped our notice that the specific
pairing we have postulated immediately sugge
possible copying mechanism for the genetie mat

Full details of the structure, including the eon-
ditions assumed in building it, together with & set
of co-ordinates for the atoms, will be published
elsowhere.

We are much indebted to Dr. Jerry Donohue for
constant advies and eriticism, especially on inter-
wtomic distances. We have also been stimulated hy
8 knowledge of the general nature of the unpublis!

experimental resultz and ideas of . M. H. 'F‘
Wiﬂ-(in.s!, Dr. R. E. Franklin and their co-workers at

738 NATURE

King's Collegs, London. One of us (J. D. W.) has been.
aided by a fellowship from the National Foundation
for Infantile Paralysis.
J. D, Warsox
F. H. (. Uricx
Medical Research Couneil Unit for the
Study of the Molecular Structure of
EBiological Systems,
Cavendish Laboratory, Cambridge.
April 2. )
& I’au'llug’. I‘ . and Corey, R, B., Nafure, 171, 346 (1853); Proc. U8,
Nat. Aemd. Sef., 39, 81 (1053),
. deta ('k < ‘\MM 8, 834 (1952] J

fior o . and
Chargall, R.. Biochim. et J!:-mj\y: Aeta, ﬂ "402 (1052).
Wyati, G. R., J. Jen. Physiol,, 38, 201 (1052).
® Asthury, W. T., Bymp, Soc. Bxp. Biol. 1, Nuclele Acld, 88 (Camb.
Univ. D'ress, 1047
S Wilking, M. H. T, and Randall, . T., Bischim. f Biophye, Acta,
10, 102 (1053}

April 25, 1953  vou i,

....and Watson and Crick’s famous 1953

paper in Nature had only one simple

diagram!

Nowadays, modern technology makes

printing figures easy (but we still have to

trust the correctness of the data)
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present data in an efficient way. It is imperative that your
figures and graphs are interpreted correctly

be clear and easily understandable

have clearly labelled error bars where possible
(include data on the error bars in the figure legend)

appear in a logical order

be minimally processed (e.g. addition of arrows to a blot)
or, if unavoidable, processing should conform to
community standards
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Authors should retain the original, unprocessed data
and metadata

Editors and peer reviewers may ask for these, so make
sure you have them to hand if not originally provided

http://www.nature.com/authors/policies/image.html
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(a) It’s difficult to distinguish the differences
between the two curves on the right. It's

also difficult to accurately judge the
relative area differences between the i

two circles (one is 14-fold larger).

(b) On this pie chart, it's also difficult to qb
judge how big each ‘slice’ is, but the bar w
chart is much more effective at
communicating this

Nature Methods 7, 665 (2010)
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. be self-contained with their legends. Some readers just look at the
figures and not the text

A good example

_ _ Use legends
Figure 4 | The cation-binding site of NorM-VC

and mechanism of transport. a, Cation-binding 1
site superimposed with isomorphous difference an d ca pt lons
Fourier map calculated between crystal 2 / :
(containing Rb™) and crystal 3 (native) wise Iy
(Supplementary Table 3), revealing a Rb™ peak at
5.50 (red mesh). b, A 5.00 peak (orange mesh)
revealing binding of Cs™ in the same view as in
a, calculated between crystal 4 (containing Cs™)
and crystal 3 (native). Stereo views are presented in
Supplementary Fig. 12. ¢, Proposed transport
L4233 e mechanism. In the outward-facing conformation, a
cation (yellow) binds at a conserved site (blue oval;
e step 1). Cation binding induces structural changes
va to the inward-facing conformation (step 2), which
~ is competent to bind substrate (organic cation in
. green) from the inner membrane leaflet or
cytoplasm. Substrate binding causes structural
‘ changes back to the outward-facing conformation
2 3 (step 3), allowing export and cation binding.
P g €Xp g

Y367 F420

c

Extracellular
space

Lipid bilayer

Cytoplasm

@
Nature 467, 991 (2010)
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Citing figures and tables P < ience communicaTion

Emphasize the finding when citing tables and figures in the main
text

Instead of
Table 12 shows a reference gene set containing 21,001 genes for the panda.

Use

To facilitate further analysis, we [...] created a reference gene set that
contained 21,001 genes for the panda (Table 12).

But be concise!
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Don’t clutter figures with too

many panels a 1507 100
% 50 \
Don’t include unnecessary = 00 °
. i = 0 30
figures and avoid parts (panels) 9 Time (s)
in figures and tables: data L 50-

: o WT
presented in small tables or ~o-Plch4--
histograms, for instance, can Ll FEE-3-r—e

enerally be stated briefly in the 10° 100 101
8 y y Flash intensity
text instead (Photons um™ in equiv. 480 nm)

Nature 479, 6773 (2011)
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Keep your figures simple (but not simplistic)

d Chromosome 1 b Chromosome 1
ABC . XYZ céD
5 (] i "
— C D D
1 5'ABC-  5'XYZ-
3' XYZ- 3' ABC-
. . . fusion fusion
5' XYZ- 5' ABC-
3' ABC- 3' XyZ-
fusion fusion
An unnecessarily complicated diagram A simplified version of the same
of an inversion event in two fusion event combining steps 1 and 2 and
genes using fewer arrows

Nature Methods 8, 611 (2011)



A MACMILLAN

Figures

SCIENCE COMMUNICATION

a c -E)PIiEEl.EL:TEi.nE.- Spin read-out Charge read-out
b . . . . . .-l.l c A
i 1.0
Mg = +1 i sans]
(n_)=0.07 =00 R A1
L] L] N E
This is probably the Zosf
Ma=0 4 g 07 ™ t ,
p g2 n,) = 6.4 g B
. . 3 I & o8 ,
maximum complexity a 5 010 ] A
5 i 05 ® TP S .
o 0.08 0 10 20 30 40
§ b Divizion time (us)
figure should have “ Y
= 0.04 i .
£ Z o fgheh + H’*ﬁi ﬁﬂﬂ 4800 3
0.02 ﬁ o Q
8 0.6 0.6 DE
0.00 E rarmrwere rwwwereariie= il e 0.4 E =3
0 10 20 30 40 o 04 T ES
£ 0.2 02 = =
E =
P o.ob . . . . 1 0.0
5 10 15 20 o5 1] 10 20 3o 40 50
Photon number Microwave pulsa duration (ns)
1-9 g‘lﬂ j : j m,=0
cw 5B i
=
SEDM‘_‘M‘ Al..‘ UL L BT | P
007~ _ 0.5 1.0 15 el
el Time (ms) L
E, | L |-
A =t 1 L
M ] 1

W Optical pumping Continuous spin read-out Charge read-out

Nature doi:10.1038/nature10401
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Show as much raw data as

possible. If n experiments

140 1

o F)

€ 1,25D3
. 120 A

done for each data point, 100 n o5
then show all points, rather ;éc' 22 .

S 40 ) 1,25D3
than the average and SD e -

| - = B
. o4 * *

Always deflne n and the 0.!01 U.I1 1I 1-I‘C) 1('30 1.060 10,IOOO

Concentration (nM)

statistical methods used
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Figures: Housekeeping A

. Prepare figures in vector graphics format (or high-definition

graphics programs) for best presentation results
. Always indicate if figure used elsewhere before

. Feel free to use colour, but check that all parts of a figure
can be understood even if printed black and white: use

dashes to differentiate lines, not only colour
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Electrophoretic gels and blots A

Best practices

Positive and negative controls and markers on every gel and blot

You can conservatively crop gels for the paper: a reasonable guide, from
Nature Cell Biology, is to retain about five bandwidths of background
above and below and crop only when no essential information is

removed

Avoid splicing two gels together

http://www.nature.com/authors/policies/image.html
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Figures should be clear and understandable
They should appear in a logical order
They should be minimally processed
Make sure they are not too cluttered

Always define your statistical methods
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Any questions?
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Constructing Sentences



Writing sentences m MACMILLAN
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This session will focus on sentences; the next session (Elements of
Writing Style) shows how to string them together to create coherency

and keep the reader interested

Clarity is key in scientific writing, the aim is efficient communication of
the facts

Sentences consist of a SUBJECT, a VERB and, almost always, an OBJECT

“The molecule bound tightly to the receptor.”
Each sentence should make a single point

Maximum 20-25 words per sentence



General rules A MACMILLAN

’ ' SCIENCE COMMUNICATION

The ABC of writing style

- Be Accurate

- Be Brief

- Be Clear
Clarity

- Write for your reader

- Do not over-explain and avoid overstatement
Language and grammar

- Use simple words and avoid jargon

- Avoid long sentences

- Use verb tense consistently throughout the paper



Active versus passive voice a2 MACMILLAN
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. Active voice The data show...

- when the subject performs the action of the verb
- adds action to the sentence

- adds interest

- makes sentences shorter

_ _ It can be seen from the data...
Passive voice

- when the subject undergoes the action of the verb
- use when the agent is not important
- sometimes suitable for data and the methods section



Word order AA MACMILLAN

’ ' SCIENCE COMMUNICATION

Keep the subject and verb close together

Original
Extratropical cyclones with two or more warm-front-like
baroclinic zones were examined.

9-word separation

Improved
We examined extratropical cyclones with two or more warm-

front-like baroclinic zones.
No separation + active voice



Accuracy A MACMILLAN

’ ' SCIENCE COMMUNICATION

. Avoid vague language

. Be precise

Original

Of the 16.9-fold genome coverage, the majority was from 454 sequencing
by synthesis of paired and unpaired reads, with the remaining coverage
from Sanger dye primer sequencing of paired reads.

Improved

Of the 16.9-fold genome coverage, 74% was from 454 sequencing by
synthesis of paired and unpaired reads. Sanger dye primer sequencing of
paired reads was used for the remaining 26% (Supplementary Table

1 and Supplementary Note).
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Use as few words as possible while retaining meaning —
think economically

Original
We prepared our experiment thoroughly and the chromatography
column was cooled down with great care to 4°C before it was utilized.

Improved
The chromatography column was cooled to 4°C before use.
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Superfluous phrases often found in papers

as a matter of fact

| might add that

it is noteworthy

it is significant that

it should be pointed out that
the course of

the fact that

the presence of
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Redundancies
Examples

(In order) to In-order to remove the vacuum...
(already) existing We used an atready existing model.
(alternative) choices We had many alternative choices.
at (the) present (time) That is all that is planned at the present time.
(completely) eliminate All error sources were completely eliminated.
(continue to) remain Questions contintre-to remain.
(currently) being Experiments are cusrently being conducted.
(empty) space We filled the empty space.
has been done (previously) This has been done previously.

(still) persists Questions sttt persist.
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Reducing wordiness

at this point in time > NOW

at that point in time > then
has the ability to > can

has the potential to > can

in light of the fact that ~ because
in the event that - if

in the vicinity of >~ near
owing to the fact that ~ because

the question as to whether——— whether



Being concise m MACMILLAN
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At—tha{—_ﬁ?mt—ﬁrme we increased the temperature by 10 degrees.
en

Dragonflies have-the-abitity-to-fly in circles.
can

Silicon is attractive intightofthefactthatit is cheap and abundant.
because

trthe-eventthattemperatures increase, glaciers will melt.
If
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. Break up sentences into segments

. Use punctuation: full stops rather than commas

Original
Whereas chimpanzees are widespread across equatorial Africa, bonobos,

____________________________________________

______________________________________________________________________________

Congo River (Fig. 1a) and are the rarest of all apes in captivity.

Improved
Whereas chimpanzees are widespread across equatorial Africa, i

______________________________________________________________________________________ \

Etheir relatively small and remote habitat, bonobos were the last ape!
Especies to be described and are the rarest of all apes in captivity.
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The object of the work was to confirm the nature of electrical breakdown of
nitrogen in uniform fields at relatively high pressures and interelectrode gaps
that approach those obtained in engineering practice, prior to the determination
of the processes that set the criterion for breakdown in the above-mentioned

gases and mixtures in uniform and non-uniform fields of engineering
significance. 1 sentence, 59 words

The electrical breakdown of nitrogen was studied at high pressure (760 torr) and
conventional electrode gap distances (1 mm), to determine its origin in uniform
fields and the requirements for nitrogen’s occurrence in uniform and non-

uniform fields.
1 sentence, 37 words

We studied the electrical breakdown of nitrogen at 760 torr and a 1 mm
electrode gap distance, to confirm its origin in uniform fields. Furthermore, we
determined the requirements for its occurrence in uniform and non-uniform
fields. 2 sentences, 24 + 13 words, active voice
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Omitted or incorrectly used commas can confuse readers or

even change the meaning

Example

Eats shoots and leaves

versus
\j~
~_ L
N \ \/
Eats, shoots and leaves N e
S €9
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Where possible, use verbs instead of noun forms

Original

Perception of umami is through detection of the carboxylate anion of

glutamic acid.

Improved

Humans perceive umami through detection of the carboxylate anion

of glutamic acid.



Modifiers m Mﬁgﬁﬁkﬁ

. An optional element that modifies another word in the sentence
. Avoid placing a modifier between the verb and the direct object
. Modifiers of nouns should be placed directly after the noun

. Make sure modifiers don’t create ambiguity

Ambiguous (embarrassing!)

He could not explain why he had got married to his father.

Better

He could not explain to his father why he had got married.



Subject-verb agreement A MACMILLAN
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. The verb must agree with the subject in number and person
. Take care with plural subjects

Original Original
Multiple light-emitters is used. A mixture of polymers were prepared.
Corrected Corrected

Multiple light emitters are used. A mixture of polymers was prepared.



Parallelisms ﬂMﬂ MACMILLAN
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Parts of a sentence that are the same in function should be the same in structure, style and verb
tense

Most common parallelism mistake is made with bulleted lists

Not parallel list Parallel list
The sedimentary and geological context of The sedimentary and geological context of
the new find indicates that the two the new find indicates that the two
hominids: hominids:
— died around the same time — died around the same time
— Debris flow carried them to their place — were carried by debris flow to their
of burial place of burial
— The fossils were found along with a — were found along with a wide range of
wide range of other animals other animals
Aluminium is light, ductile and has strength Aluminium is light, ductile, and strong

(adjectives not parallel) (adjectives parallel)

From: Scientific English. A Guide for Scientists and Other Professionals, Robert Day and Nancy Sakaduski



Incomplete comparisons A MACMILLAN

’ ' SCIENCE COMMUNICATION

All comparisons should specify what is compared with what: two components

Original

The second group was much older. Incomplete

Improved

The second group was much older than the first. Complete
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Remember the ABC of writing style
Maximum 20-25 words per sentence
Each sentence should make a single point
Keep the subject and verb close together

Use the active voice over the passive voice



To finish on a quote R MACMILLAN
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“A sentence should contain no unnecessary words, a
paragraph no unnecessary sentences, for the same reason
that a drawing should have no unnecessary lines and a
machine no unnecessary parts.

This requires not that the writer make all sentences short, or
avoid all detail and treat subjects only in outline, but that
every word tell.”

William Strunk Jr and E. B. White



A MACMILLAN

’ ' SCIENCE COMMUNICATION

1. The total amount of fluorescent light coming from the
hidden object through the scattering layer after subtracting
the background was detected as a function of the angle of

incidence, using a charge-coupled device.

2. The total amount of fluorescent light coming from the
hidden object was detected through the scattering layer as a
function of the angle of incidence, using a charge-coupled

device after subtracting the background.
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Hint... identify the
subject, verb
and object

1. The total amount of fluorescent light coming from the

hidden object through the scattering layer after subtracting

the background was detected as a function of the angle of

incidence, using a charge-coupled device. x

2. The total amount of fluorescent light coming from the

hidden object was detected through the scattering layer as a

function of the angle of incidence, using a charge-coupled

device after subtracting the background. /
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In addition to the regulatory role of myostatin on skeletal

muscle growth, it is also:
- a highly conserved member of the TGF- 3 family.

. inactivation of the myostatin gene (knockout) results in
extensive skeletal muscle hypertrophy in humans.
. involved in the maintenance of metabolic homeostasis

and in modulation of adipose tissue function and mass.
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In addition to the regulatory role of myostatin on skeletal

muscle growth, it is also:

- a highly conserved member of the TGF- 3 family.

. inactivation of the myostatin gene (knockout) results in

Hint... do all . .
bullet points extensive skeletal muscle hypertrophy in humans.
on this list ] ) _ _ .
flow from the . involved in the maintenance of metabolic homeostasis
lead

sentence? and in modulation of adipose tissue function and mass.
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In addition to the regulatory role of myostatin on skeletal

muscle growth, it is also:

- a highly conserved member of the TGF- 3 family.

. a cause of extensive skeletal muscle hypertrophy in
humans when the myostatin gene is knocked out.
. involved in the maintenance of metabolic homeostasis

and in modulation of adipose tissue function and mass.
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Any questions?
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Elements of Writing Style



Create a coherent flow in your writing ﬂMﬂ MACMILLAN

SCIENCE COMMUNICATION

. Clarity and concision help your argument
. Create a compelling narrative throughout your text

. Don’t just ‘dump’ your material on the reader!



Topic and stress positions ﬂMﬂMACMILLAN

SCIENCE COMMUNICATION

Beginning of the sentence — topic position
- Introduce the subject of the sentence first
- Contains old information (context)

- Links us backwards

Bees disperse pollen. (is about bees)

Pollen is dispersed by bees. (is about pollen)

End of the sentence — stress position
- Point of closure
- Receives special emphasis

- Adds new information



Links and transitions ﬂMﬂMACMILLAN
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Sentence 1 Sentence 2 Sentence 3

Start a sentence with old information or a link (e.g. “however”,
“as a result” or “thus”)



Transitions: Sentences and paragraphs ﬂMﬂMACMILLAN

SCIENCE COMMUNICATION

. Sequence
again, and, besides, then, furthermore, in addition...

. Comparison and contrast
despite, by contrast, conversely, unlike, but...

Examples
for example, to illustrate, in this way, specifically...

. Time
while, at present, by, throughout, during, usually...

. Cause and effect
therefore, thus, consequently, because, despite...



Creating sentence flow ﬂMﬂ MACMILLAN
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4-8 Gb hlgh—quallty data per week.

Therefore, the time needed to decipher a human genome (1 —2 months using

______________

____________

than half a million US dollars), is substantlally reduced.

Nature 456, 60—65 (2008)



Paragraphs A MACMILLAN
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Fundamental organizational unit
. One idea / theme per paragraph

. Adequate ordering and relationship between sentences
creates coherence

Use transitions between paragraphs

Material placed at beginning or end gets more attention



Paragraph coherence AA MACMILLAN
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To organize a paragraph coherently, you need to give it a beginning, a
middle and an end

Example

In mammals, endosomal and extracellular Toll-like receptors recognize mainly
pathogen-associated molecular patterns found in microbes. Furthermore, a
multitude of cytosolic receptors recognize host-derived signals known as
‘damage-associated molecular patterns’. The cooperation between these
systems allows organisms to respond to a large number of infectious

organisms and their effects on the host.



Topic sentences A MACMILLAN
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. State the central idea of a paragraph in a topic sentence

. This sentence can be anywhere in the paragraph but is usually placed

at the beginning

Example

PCR-based analyses of ancient human DNA are particularly susceptible
to contamination by modern DNA. Only control assays of known

differences between the ancient target sequence and modern human
analog can reliably authenticate a novel sequence derived in this way.



General rules for paragraph construction mMACMILLAN
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- When the topic sentence is placed at or near the beginning:

the succeeding sentences then explain or establish or develop the

statement made in the topic sentence

the final sentence either emphasizes the thought of the topic

sentence or states an important consequence

- Make sure you don’t digress in the final sentence



‘Top-down’ paragraphs ﬂMﬂ MACMILLAN
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Topic sentence

Main message

Substantiation




‘Bottom-up’ paragraphs ﬂMﬂ MACMILLAN

SCIENCE COMMUNICATION

Intro

Analysis

Conclusion

Topic sentence



Intra- and inter-paragraph flow ﬂMﬂMACMILLAN

SCIENCE COMMUNICATION

Nature, Feb 2011, doi:10.1038/nature09867 (edited)

To identify the mechanism, we tested the role of the Insulin-like receptor
(InR) in neuroblasts (Supplementary Fig. 2). Unexpectedly, a dominant-
negative InR inhibited neuroblast reactivation, whereas an activated form
stimulated premature exit from quiescence (Fig. 1e). This indicates that at
least one of the potential InR ligands, the seven ILPs, may be the neuroblast
reactivatipg signal(s).

' Repetition

By testing various combinations of targeted /lp null alleles and genomic llp
deficiencies, we found that neuroblast reactivation was delayed in larvae
deficient for both /lp2 and Ilp3 (Fig. 2a)J Main message




Writing in English ﬂMﬂ MACMILLAN
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The most important aspects of a paper

are the content, the structure and the

between the grapheng sheets High-precision measurements (Fig. 1) show, that the

preseaey the SereTminstion of ihe
. corbon imerkuyer divance
c I a rity Of eX p re s s i O n bottom carbon Jayer is separated by 3.0 A from the SiC surface. This pelatively large ::m

Daleted: (Fie |

distancg s close to the interlayer spacing in graphite. the situation which is standard
) T Duelebid: prove

e
A p a p e r‘ Wi I I n Ot b e rej e Ct e d b e C a u S e Of strongly bound to the underlying SiC surface. in contrast (o Jayers grown on the ::I::d: .
X Comment [BC13]: “relaivcly
carbon laege™ — pelatsve tpwhat* How

for graphene on C-terminated face [16]. Therefore these graphene layers are not

opposite, Si-terminated surface [6]. The separation between il

sheet and its adjacent carbon lavers is 3,7 A, while the remain|

p oor E ngl iS h g rammar or s pe | I i N g as I on g by 3.4 A_a distance thai is gssentially equal to the carbon sheet separation in

graphite.

as the main idea is clear and com pe lin g The, experimentally deternvined graphene-jnterlaye distances were used i DFT b

initio caleulations 1o mvestigate the electronic properties of grophens mululavers

Many high-impact journals have
professional copy editors who edit

papers to improve the language usage



Common difficulties: Non-native speakers AﬂﬂMACNHLL:AJ\I
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Using appropriate verb tenses
Using technical language correctly

Using suitable expressions: e.g. tentative versus declarative sentences in the

discussion section

Attitudes towards salami slicing and copying work from an admired paper
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Strategies for improvement A

. Keep to hand a list of commonly used words and phrases from your

field and the context they are typically used in (called concordancing)

. Keep three or four articles from your field that are well written and
use the structure and language from these articles as a guide for

writing up your research (but don’t copy chunks of text from them)

. Keep written records (e.g. lab books) in English



A MACMILLAN
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OUTLINE

Improve your
scientific
communication

Nature Education’s
English Communication
for Sclentists is a free,
practical online guide

to strengthening your
research papers,
lectures, posters, and
panel discussions.

Nnamre EDUCATION

Read as many papers as possible, especially from

the journals you intend to submit to

Ask a native English speaker to read your paper to

check the language before submission
Use online resources

Nature Education (Scitable) is free

Use an English language editing service

Use an English language and developmental

editing service
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Try to create a compelling narrative throughout your text, and don’t

just ‘dump’ your material on the reader

« Use topic and stress positions in sentences to hold your audience’s
interest

« Use transitional devices to link together sentences and paragraphs
and create flow in your writing

« Paragraphs must have a beginning, a middle and an end and can be
‘top-down’ or ‘bottom-up’

« A paper will not be rejected because of poor English grammar or

spelling as long as the main idea is clear and compelling
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Any questions?
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The Anatomy of an Abstract and Writing
Engaging Titles



Title and Abstract o MACMILLAN
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. The first (and, hopefully, not the last) thing the reader sees of
the paper

. Crucial on the Web — make sure it is database friendly
. Short and self-contained

. The ‘hook’ to entice journal editors and readers

Most readers will only read the
title and abstract!


neuro
ハイライト表示

neuro
ハイライト表示


. Informative
. Declarative
. Accurate

. Clear

. Concise

. Command attention

A~

~

MACMILLAN

SCIENCE COMMUNICATION
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. Words to avoid: “On the”, “Study”, “Investigation” etc.
. Avoid acronyms unfamiliar to your intended audience

. Be careful with overly assertive titles
(e.g. “[X] causes [Y]”)

. Include keywords (to get more hits in electronic searches)



More tips on titles A MACMILLAN
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. Focus on the novelty in your work

. Include one key message only

. Be descriptive

. Make the title understandable on first reading

. Avoid creating complex compound nouns



Improving titles a2 MACMILLAN
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Instead of
“The effect of insulin on liver cells in the absence of two key
signalling components”

natre,, .,
medicine

Insulin regulates liver metabolism in vivo in the absence
of hepatic Akt and Foxol

Mingjian Lu!, Min Wan!, Karla F Leavens!, Qingwei Chu!, Bobby R Monks!, Sully Fernandez!, Rexford S Ahima!,
Kohjiro Ueki?, C Ronald Kahn® & Morris ] Birnbaum!

Considerable data support the idea that forkhead box O1 (Foxol) drives the liver transcriptional program during fasting and is
then inhibited by thymoma viral proto-oncogene 1 (Akt) after feeding. Here we show that mice with hepatic deletion of AktI and
Akt2 were glucose intolerant, insulin resistant and defective in their transcriptional response to feeding in the liver. These defects
were normalized with concomitant liver-specific deletion of Foxol. Notably, in the absence of both Akt and Foxol, mice adapted

annranriataluy tn hnth tha factad and fad etata and inculin ciinnracead hanatie oliirnea nradiictinn narmally A eana avnraccinn



Improving titles A MACMILLAN

’ ' SCIENCE COMMUNICATION

Instead of

“Expanding the public HapMap Phase | and Il resource by performing
genome-wide SNP genotyping and CNP detection, from an extended

set from 11 populations”

nature Vol 467|2 September 2010|doi:10.1038/nature09298

ARTICLES

Integrating common and rare genetic
variation in diverse human populations

The International HapMap 3 Consortium*

Despite great progress in identifying genetic variants that influence human disease, most inherited risk remains unexplained.
A more complete understanding requires genome-wide studies that fully examine less common alleles in populations with a
wide range of ancestry. To inform the design and interpretation of such studies, we genotyped 1.6 million common single
nucleotide polymorphisms (SNPs) in 1,184 reference individuals from 11 global populations, and sequenced ten 100-kilobase
regions in 692 of these individuals. This integrated data set of common and rare alleles, called ‘"HapMap 3', includes both
SNPs and copy number polymorphisms (CNPs). We characterized population-specific differences among low-frequency
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Instead of

“The potential for managing non-CO, greenhouse gas
emissions to slow climate change”

REVIEW

doi:10.1038/nature10322

Non-CO, greenhouse gases and
climate change

S. A. Monitzka', E. J. Dlugokencky & J. H. Butler!

Earth’s climate is warming as a result of anthropogenic emissions of greenhouse gases, particularly carbon dioxide (CO-)
from fossil fuel combustion. Anthropogenic emissions of non-CO; greenhouse gases, such as methane, nitrous oxide and
ozone-depleting substances (largely from sources other than fossil fuels), also contribute significantly to warming. Some
non-CO, greenhouse gases have much shorter lifetimes than CO,, so reducing their emissions offers an additional
opportunity to lessen future climate change. Although it is clear that sustainably reducing the warming influence of
greenhouse gases will be possible only with substantial cuts in emissions of CO,, reducing non-CO, greenhouse gas
emissions would be a relatively quick way of contributing to this goal.

energy in the lower atmosphere and re-emitting it. Although non-CO, GHGs have declined to 15GtCO,-eqyr ', mainly due to

G reenhouse gases (GHGs) alter Earth’s climate by absorbing (~20 Gt CO,-eqyr ' from each; Fig. 1). Since 1990, total emissions of
anthropogenic_emissions_of CO. contribute_ most to GHG-__reductions _in_ODSs _as aereed to_in_the Montreal Protocol on



Improving titles A MACMILLAN

’ ' SCIENCE COMMUNICATION

Instead of
“Why does organic carbon persist in soil?”

PERSPECTIVE

doi:10.1038/nature10386

Persistence of soil organic matter as an
ecosystem property

Michael W. I. Schmidt'*, Margaret S. Torn®**, Samuel Abiven!, Thorsten Dittmar*®, Georg Guggenberger®, Ivan A. Janssens’,
Markus Kleber®, Ingrid Kogel-Knabner?, Johannes Lehmann'®, David A. C. Manning", Paolo Nannipieri'?, Daniel P. Rasse'?,
Steve Weiner'® & Susan E. Trumbore®

Globally, soil organic matter (SOM) contains more than three times as much carbon as either the atmosphere or terrestrial
vegetation. Yet it remains largely unknown why some SOM persists for millennia whereas other SOM decomposes
readily—and this limits our ability to predict how soils will respond to climate change. Recent analytical and
experimental advances have demonstrated that molecular structure alone does not control SOM stability: in fact,
environmental and biological controls predominate. Here we propose ways to include this understanding in a new
generation of experiments and soil carbon models, thereby improving predictions of the SOM response to global warming.

TT nderstanding soil biogeochemistry is essential to the stewardship This emerging view has not been fully implemented in global models or
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Instead of

“A novel approach to radiation-absorbing systems using
broadband super-singularity in the density of states of
hyperbolic metamaterials”

Darker than black: radiation-absorbing metamaterial

E. E. Narimanov

Birck Nanotechnology Center, Purdue University, West Lafavette, IN 47907

H. Li, Yu. A. Barnakov, T. U. Tumkur, M. A. Noginov*
Center for Materials Research, Norfolk State University, Norfolk, VA 23504

* mnoginovi@nsu.edu

Abstract:

We show that corrugated surfaces of hyperbolic metamaterials scatter light preferentially inside



Abstract: A mini version of the paper MMACMILLAN
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The Nature ‘formula’
- Write one or two general statements to set stage/context
. State the general problem
. Tell us what you did: summarize main results and conclusions
. Explain what the results add to previous knowledge

. Clearly and briefly state the implications of your findings


neuro
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Basic introduction to the field, comprehensible toa | | pyring cell division, mitotic spindles are assembled by microtubule-

scientist in any discipline based motor proteins*% The bipolar organization of spindles is
essential for proper segregation of chromosomes, and requires plus-
Detailed background, comprehensible to a scientistin |_| end-directed homotetrameric motor proteins of the widely conserved
a related discipline kinesin-5 (BimC) family’. Hypotheses for bipolar spindle formation
include the ‘push—pull mitotic muscle’ model, in which kinesin-5 and
opposing motor proteins act between overlapping microtubules™*®,
However, the precise roles of kinesin-5 during this process are
unknown. Here we show that the vertebrate kinesin-5 Eg5 drives

7 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™' 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™', comparable
to spindle pole separation rates in vivo®. Furthermore, we found

that Eg5 can tether microtubule plus-ends, suggesting an additional
microtubule-binding mode for Eg5. Our results demonstrate

One sentence stating the general problem studied in
the paper

One sentence summarizing the main result

Two or three sentences explaining how the main A
results add to previous knowledge

_ how members of the kinesin-5 family are likely to function in
One or two sentences to put the results into a more |+ mitosis, pushing apart interpolar microtubules as well as recruiting
general context 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
(Optional) Two or three sentences to provide a 4 tested, including minus-end-directed motors opposing Eg5 motility.
broader perspective, readily comprehensible to a Furthermore, Eg5 inhibition is a major target of anti-cancer drug
scientist in any discipline development, and a well-defined and quantitative assay for motor

function will be relevant for such developments.




Abstract: A mini version of the paper MMACMILLAN
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In the abstract, don’t:

. include too much detail about the methods (unless it’s a
methods paper)

. use obscure abbreviations, acronyms and references to

literature and figures



Bad abstracts ﬂMﬂ MACMILLAN
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This abstract is too specific

“To investigate the effects of anti-obesity drugs A and B,
development was tracked for 20 days in adult BALB/c
mice 18 weeks old, treated via introduction in the
drinking water of Compound A at a concentration of 5
mg ml~! for 7 days. Within 147 hours, they showed signs
of appetite loss, with a 10.3% decrease in food

ingestion, and their body mass decreased by 7.6%.”



Abstract: A mini version of the paper ﬂMﬂMACMILLAN
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Setting the stage

The main result

The analysis

The implications

JBC October 12, 2012; 287 (42)

Adipose phospholipase A2 (AdPLA or Group XVI PLA2) plays an important role
in the onset of obesity by suppressing adipose tissue lipolysis. As a consequence, AdPLA-
deficient mice are resistant to obesity induced by a high fat diet or leptin deficiency. It has
been proposed that AAPLA mediates its antilipolytic effects by catalyzing the release of
arachidonic acid. [...] To better understand the enzymatic mechanism of AdPLA and LRAT-
related proteins, we solved the crystal structure of AAPLA. Our model indicates that
AdPLA bears structural similarity to proteins from the NIpC/P60 family of cysteine
proteases, having its secondary structure elements configured in a circular permutation of
the classic papain fold. Using both structural and biochemical evidence, we demonstrate
that the enzymatic activity of AdPLA is mediated by a distinctive Cys-His-His catalytic triad
and that the C-terminal transmembrane domain of AdPLA is required for the interfacial
catalysis. Analysis of the enzymatic activity of AdPLA toward synthetic and natural
substrates indicates that AdPLA displays PLA1 in addition to PLA2 activity. Thus, our
results provide insight into the enzymatic mechanism and biochemical properties of
AdPLA and LRAT-related proteins and lead us to propose an alternate mechanism for
AdPLA in promoting adipose tissue lipolysis that is not contingent on the release of

arachidonic acid and that is compatible with its combined PLA1/A2 activity.



Choosing keywords ﬂMﬂ MACMILLAN
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Optimizing your paper for online search and indexing services raises the

visibility of your article — and will ultimately help it get cited

Some journals require a list of keywords

Where do you start?
Carefully choose the title — this contains key words too
The content (abstract) should contain your keywords
Use words that are not too specific, not too general

Search engines suggest including three to four mentions of your keyword

per 200-word abstract, but be careful not to overuse each keyword
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* Titles should be informative, declarative and clear
* Focus on the novelty in your work

* Avoid redundant words such as “An Observation of...” or

“A Study into...”
e Structure your abstract

 Don’tinclude too much methodological detail
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Any questions?
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Writing an Enticing Introduction



Elements of a paper: Introduction AﬂﬂMACNHLL:AJ\I
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The importance of the introduction cannot be overstated —

it is one of the more frequently read parts of a paper

............................................................................................................................................................................................................

Provides a brief
preview of the key
findings (optional)

Sets the stage for Makes clear what you
your work . i have studied and why

............................................................................................................................................................................................................
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. Give credit where credit is due
. Cite papers correctly
. Be selective, not exhaustive, with cited work

Engage your reader:
answer “What did you do?” and “Why should | care?”

Move from general to specific

. Be brief and concise: it’s an introduction, not a thesis
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Place the work into context

Introduce the reader to the pertinent literature
Establish the need for the current study

State the task and objectives to be achieved

Very briefly describe the methodology and the rationale

for using it (optional)
> Preview
Very briefly describe the principal findings and conclusions

(optional) )



Paper Elements: Introduction AA MACMILLAN

’ ' SCIENCE COMMUNICATION

Context

Despite significant efforts over the past two decades, the
development of 3D structured materials that possess the requisite
low defect density for optoelectronic functionality has remained
elusive. There are many pathways by which to impart a complex 3D
structure into amorphous or polycrystalline materials'*"?, however

Need

such materials have poor electrical properties. In particular, for
optoelectronic devices where long carrier lifetimes are required,
it will almost certainly be necessary to form the 3D structure
from a single-crystal, direct-bandgap semiconductor to minimize
undesired recombination and other losses. Approaches based
on the patterning of single-crystal starting materials, including
anisotropic dry etching'®, wafer bonding'® and layer-by-layer!'®!?
assembly techniques, are intriguing. However, they are limited to
specific 3D structures and materials, and often contain undesirable
defects; thus, as far as we are aware, optoelectronic activity
has not been demonstrated so far from any device formed
using these approaches.

Principal findings and conclusions

Adapted from Nature Materials 10, 676

Here we demonstrate the epitaxial growth of group 1m—v
semiconductor 3D nanostructured materials, including those
containing light-emitting heterostructures, by selective area epitaxy
(SAE) through a 3D template. As traditionally performed, selective
area epitaxy is a process during which a two-dimensional (2D),
typically oxide, mask is patterned on a semiconductor wafer and
material is subsequently grown by metal-organic chemical vapour
deposition (MOCVD). Growth occurs only on the exposed regions
of semiconductor, resulting in a patterned film. We show that a 3D



Verb tenses ﬂMﬂ MACMILLAN
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* Introduction — use present simple to state facts and describe current
thinking, past conditional, past perfect and past simple for describing
others’ research

“Skeletal muscle represents approximately 40% of the body weight in lean
men and women and, therefore, constitutes the largest organ in
nonobese humans.”

Present simple used here to state facts

“In 2003, Pedersen et al. suggested that cytokines or other peptides that are
produced, expressed and released by muscle fibres and exert endocrine
effects should be classified as myokines'#”

Past simple used to bring in what has been done before
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. The introduction allows you to place the research
In context

Move from general to specific
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Writing up Methods



Methods

r Gives a \

reproducible
account of

your approach
\_ v

4 )

Methods

- J

|

4 )

Details the
statistical
methods

Justifies the
use of a
particular
method

Provides
enough detail
for
replication

\-
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4 D)

If the method
has been
published,

cite the study

(‘

If the method
is novel,
provide all
details

\- J
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Make sure the methods do not overwhelm the space between

the Introduction and the Discussion. Readers could lose interest

If the journal has a separate online methods section,
supplementary information or appendix at the end of the paper,
put as much information there as possible, and present

pertinent information in the main text



Methods in Nature A MACMILLAN
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. Nature has a printed methods
summary (if < 200 words), an

online only methods section Give your methods

section to a colleague,

B and ask if they think
supplementary information it they have sufficient

(for specialists) and

information to repeat
. The print and online sections |§i ~ your work

contain all the relevant

details for others to repeat

experiments
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Gravitational redshift of galaxies in clusters as
predicted by general relativity

Radoshw Wojtak', Steen H. Harsen' & Jens Hjorth'

The theoraical framewock of cosmaoldogyis mainly defined by gravity,
o which gen el relativityis the current model. Fee nt tests of gen el
found a concordance between predictions amd the ohservations of
the grow th rate and cestering oft he cosmic wel'=, General relativity
s ot hithertobeen tested on ¢ hggical scales independen thy of
the s o tioers o't e ACTNM maedel. H ere we report an observation
ol the gravitational redshift oflight coming fmm galades in custes
at the 99 per cent confidence level, based on ardhival data®. Our
measurement agraes with the predictions of genenl rebativity amd
its mosdification created to explain cosmic acceleration withowt the
need for dark energy (the §R) theoryd, bt i inconsistent with
altemative models desgmal to avoid the presena: of dark matter™®,
Acmuling o the theory of general rdativity”, light emited from
galanies masing in the grvitational potential well of galaocy clusters is
expecied to be redshified proportionally i the dfference in gravita
il pobential @ betweas the clesters and an olserver, that is,
zw—.u"l.l.“:'ll:. where ¢ is the velocity of light in vacuum For typical
chester masses of ~ 'IﬂHMa.“der My, is the Sun’s mass, the gravita
izl redshift is estimated vo bd 0 £z = 10kms ! which is arouwnd
twar orders of magnitude smaller than the Doppler shiff owing to the
random maotions of gabodes in dusters. The method of disentangling
the kinematic Doppler effect fom grvitational redshift relies on the
fact that the former gives rise to 2 symmetric broadening of the
almerved vekedty distribution, whereas the ktter shifis its centrodd.
A critical Betor in debecting swch a2 vdocity shift i the number of
galaxies with spectmscopically messured velocities and the number
of galaxy disters. Both should be sufficiently high o reduce the erms
e v the Doprpler width of the velocity distribution and toeliminaste
the sensitivity Lo iregularities in chester struchere, such as substruc
; -

1 o L
i

A MACMILLAN

SCIENCE COMMUNICATION

~

kinematic data generatal from commological simulations shows that
the mumber of redshifis and dusten is sulficien to reduceal] expected
sources of nodse—such as sulstruchres, dister asphericity, and non
negligible offet bawen the brightest duster galodes and cluster
centres'” (both in the position on the sy and redshifi space)—and
to allow for detection of grvitational redshift at a confidence level of
neardy 30 (see Supplementary Information).

W search for gravitational redshift by mexsuring the mean velocity
A of the quasi-Gaussian component of the olserved velocity distri
bastionn. We carry outa Monte Cardo Markoy Chain ana hysis of the data
using a two-component modd for the velodty distribution whidy
inchules antributions frm both the duster and non- custer galaies
[ Supplementry Information). Constraints on the mean velocity are
obtzined by marginalizing the likelihood function over the set of
muimnce parameters defining the shape of both componeis of the
velocity distribagion. The best-fitting models of the velocity distribe
tions are shown in Fig. 1 and the resu ting measurements of the mean
velocity a5 a fundion of the pmjected duster-centric distance B are
presented in Fig. 2 The obtuined mean velacity is negative at all radii
with a cler endency to decline with increasing mdis. The negative
valwes arise from the fact that the rest frames of the custers are defined
by the observed velocities of the central galaies This choice of the
reference frame implies that the gravitational redshift manifests itsel§

The data are compiled from the 5045 Data Rdease 7 and the
asmodiated Gawssian Mixture Brightest Cluster Galaey catalogue con
taiming the positions and redshifts of galaxy dusters identified in the
survey. The cluster sampleis richness Jimitel with a threshold cormes
ponsiing to 2 cluster mass of 107¥M, The mean, Sth percentrr =
Wth pacentils value of the duster richness'' are 16, 8, and 86 and
comespond to custer masses of around 23 0¥ M5, 10% M and
102 M, respedively. The typical number of spectmscopic redshifts
per cluster (within a6 -megapamec (M pc) aperture and a velocity range
of 24000 kms ' aroumd the mean cluser velncities) varies from 10

D;::l:lf.Fl:-.1.1Hp;: I I I : : ]
oa [ Lilmct e | : :
g o | o4 Mo <A <eo s ] The entire ‘Methods’ part in
i — the main text of this
3= experimental work
z 3 -2 -1,,:_'1;“,-:,1 ] a 4

Fignere 1 shows the histograms of galasy velocities caleulsted in four Figure 1| Vdodity distributions of galavies oombined from 7,800 SDSS
s of the projeced custer- centric distance centredat 06, 16,33 and  galaxy dusters. The line.of sight velodty (W) distritntions are plotied in fiour
52 Mpe. The duster centres and redshifts were approximated by the bins of the projected dusier-centricdisinces R {indizied in the upper left

coiwdinates and redshifis of the brightest diste gabotes. The
olserved velocity distributions consist of two dlearly distinet paris a
quasi-flat distribution of galades not belnging to the dustes
(observal due to projection effect) and a quasi -Gassian component
amodated with galaxies graviotionally bound to the clusters'. The
better is expected to reveal the signatune of grvitational redshifi in
terms of a systematic shift of its velocity entroid Analysis of modc

comer far the distributions from top 10 bottam ], and offeet vertically by an
arhitrary amount for pressntion purposes. Rad lines present the hi gograms of
the ohsarved gabry vel oatiss in he s ter rest frame and hladesolid lines show
the best-fitting madds. Themaods asmumes a linsar aontribution from the
galaxies that do not bélong 1o the choster and a quasi-Ganssian aon tribution
from the duster members e Suppl emenary Infbrmation for more demils).
The duster restframes and cemtres are defined by the redshi fis and thepasitions
afthe brightast chusier galaies. The amor hars represent Foisson noise.

" Duarky. s ey Coariirss, i S |l 1L oot s By 0 o g, ol i i Yl 30 (C0C- L0 Coogpar gt 18, (Dl rmar.
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The bonobo genome ca
and human genomes

Kay Pritfer’, Kasper Munch?, Ines Hellmanr?, Kelkn Ak
Chinrappa Kodim’, Roger Winer”, James B Enlght', Jar
Saneyuld HIgastho" Asger Hobaolth”, Julien Duthell’,
Maro Ventura™ ", Tomas Marques- Banet™™™, Eyan E,
Kirg Junhold'®, Nick Patterson'™, Mlduel.‘:hhauer Jeff
David E. Symer®, Thomas Malund’, Mikkel H. Schieru

Two African apes ane the dosest living relatives of humg
chimparges (Pan troghdyies) and the boobe (Pan pax
Although they ane similar in many respects, bonobos an
panzess differ strikingly in key social and se | behay o |
for some of these traits they show more smilarity with
than with each other. Hem we repon the sequencing and ad
of the bonoboe genvme o study its evolutimary relationsh
the chimpancee an dhumangenomes. We find thatmoreths
per cent of the human genome is more dosely related to eit
bonobo or the chimpanzes genome than these are to eady
These regions allow variows aspects of the ancestry of the 1
species to be reconstrocted. In addition, many of the e gid
wverlap genes may eventually help us understand the gen e
of phenoty pes that humans shame with one of the two apel
exdusion of the other

Whereas chimpanzes are widespread acriss equaorial
bondbas live only souh of the Congo River in the Den
Republic of Congo (Fig. 1a). As a result of their nelatively sn)
removie habitat, bomobos were the last ape species i be descril
are the rarestof all apesincaptivity. As 2 axnsequence, they ha
mecently, been litfe studied®. Itis known that whensas DINA sed
in humans diverged fom thaee in bonobos and chimpanes
seven million years ago, DNA sequences in bonobos divery
those in chimpanzess around twoe million years 2go. Bonobos
chosely related 1o chimpanzess., Morewer, comparison of
rumber of autosamal DNA sequences has shown that bonolf
sequences often fall within the variation of chimpanzees®.

Bt and chim pangees arehighly similar to each other
respacts. However, the behaviour of the two species dffersin
ant ways'. For example, male chimpanzes: uwse aggression o o
for dominamee rank and obtain sex, and they cooperate todefe
haome mange and attck other gmups’. By contrast, bonobo m
commanly subordinate to females and do not compete inten|
dominance rank'. They do not form alliances with one anot]
there i no evidene of lethal aggresion between groups". Co
with chimpanzees, bonobos are playful throughow their
show intense seoual behaviour® that serves non -conceptive fiy

M Ptk it Bl utiorma ry An S gy, RO 08 L, o rran . T Sy
i, AL 030, Ausiria i n Cancer Gamaticss Pregram amd Dapirtmant o
Carnibesy 0 i 432 L0, LESA ™ g ' e | it s, il o, M o 0B ) L1S8.%]
s s Tichws gy Sy, it ol -t . o v R 5 ol s, et i)
Aty ! Coirt i, Ll e By o b, Sicma e Pl bk R, 01t f 0D 30K, LY
e e S vy, Ty o Tch sy g et 22665013 e
Whsbvingghon 9 L9, LIEA " Sausornan o o a0 e s e o Al e e g
s o, Spaan. “oia Ya ke Sow by Sanetuary, * Fute Chuts du Loy,
Gl i, P rti-Shains, R of Chrga. T0h S oy et WAl
o, i vl e e | St B i, Mot a0 1 5, LISA, ™ Divisin o Bl
e gy, (0L 00 M i i, Moty = Departrrt o Biceacn o, Ao L varaiy, )
RS, Turksry.
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difference in the varane of epoductive succes bawesn the sexes
certainly mntribates to this observation, as does the et that wheress
bonabe Eemales often move o new growps wpon ma rtion, males
tend to stay within their natal group™. Because both current and
ancestral XA mtios are similar o each other and alio o some human
groups (Fig 4), this suggests that they may also have been typica for
the anaesior shared with humans

Because factors that neduce the efective population sine, in paricular
poditive and negative selection, will decrease the extent of 115, the
distribution of 118 across the genome alkws regions affected by selec
tion in the Panancestor i be identified. In agreement with this, we find
that exons show les [LS than introns (Fig. 3d and Supplementary
Information, sedtion 8). We also find that recombination mtes ane
positively cormelated with ILS (Fig. 3¢), protubly becnse recombina
tion uncouples regiors from ndghbouring sdective events Unlike
positive and negative selection, lelandng selection is expecied o
increase ILS. In agreement with this, we find that ILS is most frequent
in the major histocom patibility complex (MHC), which encodes cell
siurbce proteins that presenta ntigens toimmunecells (Supplementary
Information, section 10) and s known o contain genes that evolve
under belandng selection™.

T identify regions affected by selective sweeps in the Pan ancestor,
we isoluted kg penomic regions devoid of LS Thelampest such region
is 6.1 Mb long and is located on human chromosome 3. This region
contans a cluster of tumoer suppresor genes™, has an estimated
recombination rate of 10% of e human genome average™ and ha
Treem foumd to evolve under strong puri fying selection in umans™. The
diversity in the region, comectal fr mutation rate, i kower than in
neighbouring regions in chimpaneee but not in bosobas (Fig, S2), and
parts of the region s how signatures of positi ve selection in uman
Apparenty this region evolves in unigue ways that may mnh-ehﬂt
strong backg mnmad el action and several independent events of positive
sl erction among apes and humans.

have been positively selected in chimpunaees after ther separation
from oo, because in such regions bonobas will fall outide the
chimpanze variation. We implemented 2 ssarch for such regions,
which is similarto a test previouslya pplied to humans todeect sdactive
sweeps since ther split from Neanderthal™ { Homo nainderthalensis),
in am HM M that wses colescent simulations for parsmeter training, the
chimpanees resequencing data and the megabase-wide average of the
human mcombination raes { Supplementary Information, setion 7L
Because thesireofaregion affated bya selective sweepwill be larger the
Bester Haation was resched, the intensity of selectionwill cormrdate posi
tively with genetic length, We therefore mnkel the regiom aconding to
genetic length and firther ameded for the effect ofbackgmind sdec
i, The highest -ranking regioncontains an mif M A, miR- #1065, that
has not yet been funclionally charscteriaed. Four of the ten highest.
ranking regions contin no protein- or BNA- coding geme, and may
thus contain structural or regulstory features that have been subject to
selection. Motably, four of these ten regions are on choom
A o these four are within 2 Mb of the MHC (Fig. 5b)
that the MHC and surmunding genomic regions. have been a major
target of positive sdation in chimpanses, presumably s a result of
infectious diseases. Indeed, chimparsres have experienced a sdactive
sweep that targeted MHC das- genes and raduced alldic diversity
acmes 2 wide region surmumnding the MHCT, pahap cnsed by the
HIV- 18IV gp retrovirus .

Thebon e genomeshows that more than 3% o the humangenome
s maore dosdy related 1 either bonobos or chimpanzees than theseare
toeachothe. This cn be used toi luminate the populstion history and
selective events that affected the andstor ofon abas and chim panses.
Inn addition, about 25% of human genes contin parts that ane more
chmely related to ane of the two apes than the other. Such regions can
niwt be: icdenti el amsd willl hopeeful by contribute to the unmvelling of the
geneticbadiground of phenotypi ¢ simil arities among humens, booobo:
and chim e meees

The et that the chimpanses diversity encompasses bonabos for
mast regions of the genome can be exploited to identify regions tha

ILS-woid ragion
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mChimporzas  WBonbba

T T T T T
40x 107  A45x10F S0x107 LExI0F  GOx10f

METHODS SUMMARY

Wegen sraad atomalof 26 Gh ofDNA ssquencefem Ulindl 2 malebonnbawhn
Thees in Leipeig 200 | Suppleme niary Information, secion 1. All sequencing was
oz oin the 454 sequencing plarirm and indhnded 10 G of paired end read sfrom
danesof inert st of 3 9and 20 B The genome was assem blad ring the open

source (ebera Asemiler sofiare™ (Supplemenmry Infamatan, ssoion 21 In
addimon, we saquencad 19 konnbo and chimpanzes individuas on #he Muamina
i platform o abetone fild genomic coverage per indhidual (Supplemen

sry Infoemanen, sacnion 5. Sopplemmen sry Information prowdes a foll dserip

son ofoar methods.

Recened 8 Decenber Z011; acoepled 5 Apsl 2002
Publizivad ondine 13 June 2012

(Chromosoma 3
" ] o MR
g 0e
£ nad
iy
oo
ESHIE-HI : Eﬁ.CCICI:CC 27.000.000 znmom
\Ghromosama 8

Figure 5 | Sdetion in the honobo -chinpanees commaon ancesor and
chimpanzess. a, Diversity in chimpanzes and bonobo around theregion an
chramasame 3 devaid o fTLS. b, Regions where bonobos G outside the
wariation of chi mpanzes upsream of fhe MEC_ The MHC region is not platied
beanse the SNF density is sparse there as aresult of duplications. Five regons
among the 50 kongest regions are shown in yellow. Red points show posterior
probabiities =08

530 | NATURE | VOL 486 | 24 IUNE 2012
2012

1. Boesch, C, Hotwmann, & & Maechand, L Sabaviows ! Divarsily s Ohimpameess and

2 L

A 4 Tres st domess TR Ao
ol banaha peyc halogy i due 1o selec on aganst .gsmmn.:."\h‘nv az,
73585 A1 7).

4 'ﬂiiﬂe'bmwaeﬂhwﬂioba—-?md Uknind.

5 Fecner, A st al Boncboatawenint foe pancTic o of champaroees FLot

tl'\i_i.ez]w:n,gﬂ]]l
& The Crempanoes Saquencng and Aralyss Consormum. inesal saquence o Se
mmweg&nm.'\-ﬂmm:\.'m'\wn fe: uman genam e Makre£37,

Lmratoes of nea ETRRTON gancme
8, 61-65 @011}

samby.

a J\-.:g B LL L, Snephere, Bt WL W
b A e T 'ﬂdx'.om’ﬁﬁ 1 mamtrars pos B0, Ganame
e, 18, BE5-880 (00,

9 Balle | K edal Somanc nememnsnos o'\..tu\:r\-egu'\-e:c andscane o T
human bman, Mt 479, 534-537 (2011}

E &t 2 A draf tsequence of e Meandertal gencme. Sclanoe 328,

010

11 Arncd, ML &Meyer & Natwral bybsdeation n prmaes: one evdutonary
s m. Zoodogy 1019, 3361-2 T{ 2006)

= Limstsd. AN rights recerved

The same thing
occurs here: the
entire methods
section in the
main text of this
experimental work
with a link to
Supplementary
Information



NATURE MATERIALS poi: 101038 /NMAT3101

a 500
400 *
?
T 00 #':
g =
<
T 200 ¢
B
100
0 T T T T 1
o 20 40 &0 80 100
Depth ()
d

Mrocal microscope equipped with an argon laser (50 mW: 458, 476, 488,

4 red Hele laser (10 mW; 633 nmy), a multiphoton Mai Tai laser using
a x 20fbjective (MA = 0.4) and an electronic stage. For patterning experiments,
the glultiphoton laser was set to 740 nm with an offset of 75% and gain of 0%
isualization and an offset of 75% and gain of 43% for pattemning, One scan
offa 100pum x 100 pm square takes 1.28s. A typical patterned hydrogel of ten
fuares (Figs 2 and 3) took between 2 and 6 min. The maximum length scale
that can be achieved (maximum depth of patterning) is limited by the working
distance of the lens (15 mm). Leica software version 2.5.1227a was used for
the visualization and fluorescence quantification. Z-stacks and 3D images were
constructed using Tmage J.

Patterning SHH-barstar. 25 plof 1 wi% coumarin sulphide agarose gels with
0.15mgml~" of maleimide-barnase was patterned and reacted for 2h at room
temperature (RT) in a humidity chamber. The series of boxes was created by

the surface of the hydrogel. Using a macra, the first box was scanned ten times
followed by a further four scans for each subsequent box. The gels were then

\washed in 200 ml of PBS for 1d. 20 ul of 0.3 mg ml-* SHH-barstar—488 was placed
n top of the gel and left overnight at RT. The gels were washed in PBS at pH 7.4 for

L. changing the PBS daily. For the quantification, a z-stack was imaged sp:

B with 2 um steps and six scans per slice. The 458, 476, 488 nm excitation

engths were set to 100% and the gain of the photomultiplier tube was 602
velen gths from 500 to 590 nm collected.

Patternifyg biotin—CNTF. 25 plof 1 wit% coumarin sulphide agarose gels with
1 mg ml~" 8¢maleimide—streptavidin was patterned and reacted for 2h at RTina
aMper. A series of boxes was created by selecting a 100 wm by 100 pm

e gels were then washed in 200ml of PBS at pH 7.4
Riotin—~CNTF—633 was placed on top of the gel and

& 201 Macmms

selecting a 100 wm by 100 pm squares, with a height of ~ 2040 jum, 400 um below

with 2 pm steps and six scans per slice. The 633 nm excitation wavelength waNg
to 100% and the gain for the photomultiplier tube at 591 with wavelengths fron)
640 to 750 nm collected.

Dual patterning. A 25 pl gel of 1 Wi% cournarin sulphide agarose with 0. 15 mg mi~"
of maleimide—barnase was patterned. The truncated circle was selected, after which
the region was scanned 40 times. This was repeated three more times with each
100 pm below the previous pattern to construct the layered pattern. After 2hina
humidity chamber, the gel was washed in PBS at pH 6.8 for 2 h. A solution of 20 ul
of 2mgml~' of maleimidopropionic acid in PBS at pH 6.8 was added on top of
the gel. After 16 h the gel was washed for 1d in PES at pH 6.8. 20 ul of 2 mgml=!
maleimide-streptavidin in PES at pH 6.8 was added on top of the gel at 4°C. After
16, the gel was patterned again by selecting an oval region fitting into the truncated
circle and scanned 15 times. This was repeated for each layer of the barnase pattern.
The gel was then washed in 200 ml of PES at pH 7.4 for 1 d. A 20l solution of
0.3 mgml~? of both barstar-SHH—488 and biotin-CNTF-633 was added on top of
the gel. After 1d, the gel was washed for 2 d in PBS at pH 7.4, changing the buffer
once. A 327.6 pm stack was constructed with 2.1 pm spacing between slices using
the following settings: lasers 458, 476, 488 and 633 nm set to 100%s six scans per
slice; collected wavelengths of 500-590 nm and 640-800 nm; photomultiplier tubes
of683 and 589 for green and red channels, respectively.

Migration of NPCs inte SHH-RGD channcl. NPCs were placed on top
of hydrogels with patterns consisting of an SHH gradient with GRGDS or
GRGDS alone. After 14 d, hydrogels were imaged and cell migration into
the hydrogel was compared between conditions (greater detail is provided in
Supplementary Information).
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The actual ‘Methods’
section at the end can
be quite long (and
even more can often
be found online)



Methods in Nature: Supplementary Information m MACMILLAN
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A place for all
the exhaustive
details

Nature 467, 1061-1073
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 Methods — use past simple to describe what you did,
present simple to describe background information

“Samples for air gas analysis were collected using the method described

by Brown (1999), which uses a pneumatic air sampling pump”

Past simple used to show your own work, present simple describes a

standard procedure.



Methods in other journals AﬂﬂMACNHLL:AJ\I
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Science

Online only methods, supplementary information
Proceedings of the National Academy of Sciences, PNAS

Materials and methods section at end of print and online article,
supplementary information

Cell

Experimental procedures section at end of print article, online-only
methods, supplementary information
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The aim of the methods section is to give a reproducible
account of your approach

Provide enough detail for replication

If the journal has a separate methods section at the end
of the paper, put as much information there as possible

and present pertinent information in the main text



Group discussion — hands up! A MACMILLAN
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O{ - What section of the paper do you start writing
Sy V‘g first?
(9" A sion

- What part of the writing process do you find most
difficult?

Language / Structure / Knowing what to include / All
of it
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Presenting and Discussing the Results and
Concluding the Paper
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Agreement or

disagreement
with

predictions?

o)

Interpretations the data?

(Patterns in

Relationship
between theory
and
observations?

4 )

e =\

Results

- /

Mention figures
and graphs

4 )

Observations (Describe data

= \

- /
( Identify

L features
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The results section is where you present the core of the work

The purpose of this section is to describe your results and briefly explain their

meaning to others

Deeper evaluation and implications of the results should be saved for the

discussion and conclusion sections
You should not just dump your data onto the reader

Depending on the discipline and journal, the results section can be combined

with the discussion or can be called Data or Data Analysis



Presenting your results oA MACMILLAN
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. Think about the ‘story line’ — create a narrative

. The results should be presented in a pedagogical way, not in the
order in which experiments were conducted

. The discussion of results should present results as they are — don’t
say something has been proven unless it really has

Structure paragraphs in a top-down manner — main message in the
first sentence

Number figures in the order cited in the text
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The crystal structures showed that the GBR2 ectodomain differs from

Overview of the result known mGIuR structures in three aspects (Fig. 2). First, the structure of

GBR2VFT features three disulfide bonds. None of these are conserved in
mGIuRs. Second, mGIuRs have a cysteine-rich region between the VFT
and transmembrane domains that is replaced by a 15- to 17-residue
peptide linker in GBR2. Third, the structure of GBR2VFT has several
insertions and deletions when compared with mGIuR structures; many

The result of these variations have no known biological implication. The most

notable difference is the omission of a loop between helix B and strand
c of GBR2VFT that, in mGluRs, is responsible for the formation of an
intermolecular disulfide bond involved in dimerization. Consistent with
this observation and previous work'®, GABAB receptor is a

The significance of the result noncovalently linked dimer, unlike mGIuRs.




Common vocabulary and phrases MMACMILLAN
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Result overview
It is apparent that in all / most / the majority of cases...
It is evident from these results that...

In this section, we evaluate / compare / present...

When referring to data
As detailed in / from Fig. 1...
X can be identified / is evident from Table 2.
In Fig. 9, we compare / present...
We observe / conclude / deduce from Fig. 8a that...
Data in Fig. 10 indicate / illustrate / reveal / show...

...small volume changes are reported in Fig. 6d

Reference: Science Research Writing, by Hilary Glasman-Deal, Imperial College Press
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* Results — as a general explanation, use present simple or
past simple

“We found that X occurs, which indicates that x causes y”

Present simple used to express permanent truths and facts

“We found that X occurred, which indicated that x caused

”

Y

Use past simple if you are less confident



Supplementary information m MACMILLAN
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. The results section should present only the data crucial for

your arguments

Results of peripheral importance might be better placed in

the supplementary information

. Supplementary material can be in several formats:

documents, images, movies, audio files, databases



Examples of supplementary information MMACMILLAN
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. Experiments that further support your

conclusions but are not key to the
SUPPLEMENTARY INFORMATION

argument
. Expanded experimental methods -
. Extended deductions of mathematical 1€
formulae f— ==

Figure S1. Variation in injection timing does not affect medio-lateral distributions

. Transverse section density analysis (left) and medio-lateral density analysis (right) of dorsal
° C ryst a I I Og ra p h I C a n d Ot h e r ra W d a ta GS and TA premotor interneuron distributions (scale in um). Injections were carried out at p0

(a) or p8 (b) and experiments were analyzed 8 days later.

. 3D rendering of molecules

. Anything unsuitable for printing

Nature 479, 61-66 (2011)
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DOWNLOAD PLUGINS FOR YOUR BROWSER

71 Movie files Flash movies 2 Compressed Stuff files
» QuickTime Plaver (PC or Mac) » Macromedia Flash Plaver » Stufflt Expander
> Realplaver (PC or Mac) _
» Windows Media player (PC only) Audio files F Compressed Zip files
_ + Apple iTunes (PC or Mac) » WinZip (PC only)
PDF documents > QuickTime Plaver (PC or Mac) ]
» Adobe Acrobat Reader (PC or Mac) » Realplayer (PC or Mac) ] Systems Biology Markup Language
> Windows Media plaver (PC only} files (SBML)
Text documents » More information about SMEL
» Textpad (PC only) 2 Chemical structures
» SimpleText (Mac only) > MDL Chime @ Chemical Markup language files
(cML)
5 postScript documents )ﬁj Microarray » More information about CML

> GhostView (Mac and PC) » Treeview
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Include clearly labelled error bars on all graphs

Define sample size, n, at the start of the study and for each analysis thereafter
Give a sample size calculation/justification

State the unit of analysis for all comparisons

Give the alpha level and actual P values for primary analyses

Clearly state all statistical methods applied, a justification and details (e.g. one- or

two-tailed tests)
Describe a clearly labelled measure of centre (e.g. median or mean)

Include in your submission/resubmission letter to the editor that you have done all

this



Statistics checklist m MACMILLAN
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More information on checking your statistics

www.nature.com/nature/authors/gta/#a5.6




Discussion m MACMILLAN

SCIENCE COMMUNICATION

Evaluate the data and discuss their implications
Focus on the key findings

. Justify any assumptions you make (not already discussed in full in
the methods/results sections)

. The narrative should refer back to the introduction

Consider and discuss alternative explanations

Mention any limitations to the work



Discussing the implications oA MACMILLAN
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How does your work fit in with

previous work? !
|| Ask junior researchers ||

Agreement with other studies

Contradictions/surprises — why?

?‘
|
|

What do contradictions / surprises tell us?

What does your paper add?
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 Modal verbs are important in the discussion section

 The most commonly used modal verbs in science writing are may, might,

could, can, should, ought to, need to, have to, must

Example
The drop in volume was due to a loss of fluid.

No modal verb here: this is a declarative statement — states the definite reason

The drop in volume may have been due to a loss of fluid.

Modal verb: this is a tentative statement — suggests a possible reason

Reference: Science Research Writing, by Hilary Glasman-Deal, Imperial College Press



Common pitfalls in the discussion MMACMILLAN
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Referring to a large number of studies for the first time

Bringing in a lot of new data not mentioned in the

results
Simply restating the results

Not placing the results in the context of existing

knowledge
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nature
immunology

Greater context

Summarizing key result

The selective transcription of functionally related subsets of genes in
response to inflammatory stimuli is important for achieving
appropriate immune responses!!l. Here we have shown that the
Notch—RBP-J pathway selectively regulated a subset of TLR4 inducible,

classic M1 macrophage—associated genes, [...]. Our findings have

Detailing key result and suggesting the
exact signalling mechanism

provided a functional connection between Notch—RBP-J signalling and
the IRF family of transcription factors and have identified a mechanism
by which RBP-J and TLR4 signalling are integrated to induce the

Remaining gap in current knowledge
(from introduction)/future work

translation of a key transcription factor [...] Although IRAK2 is an
integral component of the TLR signalling cascade [...], little is known
about how the synthesis or degradation of IRAK2 protein is regulated.
The exact mechanisms [...] remain to be determined.

Our results indicate that IRF8 represents such a factor, however, we
were unable to rule out the possibility that RBP-J regulated the

Limitations expression of TLR-inducible genes by additional mechanisms. [...]
Overall, our findings have highlighted the selective regulation of TLR-
inducible gene expression by Notch signalling that modulates

Summary inflammatory macrophage phenotype.

Nature Immunology 13, 642-650 (2012)
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Importance of conclusions 2 2 [l

Many readers read only the abstract and the conclusion

. This is your last chance to convince the reader of the
importance of your work

. The art of the conclusion is to be concise yet compelling

. The conclusion does not need its own section



Tips for summarizing m MACMILLAN
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Consider including your own perspective
Do not be afraid to write a short conclusion — less is more

Assume readers have either read the paper or know from the
title/abstract what it’s about

only if necessary, add a brief summary of the key finding.
Not more than one or two sentences.

Without hype or undue speculation, discuss the impact of your results
and what this adds to the body of knowledge

What could these results lead to?



Common pitfalls in the conclusions AﬂﬂMACMILLAN
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. Writing redundant information, often from only one or two
paragraphs above

. Not telling the reader anything about the “why bother?”

. Leaving readers guessing why these results are important
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Good conclusions: Examples A

nature ARTICLE

doi:10.1038/nature10423

Deep sequencing reveals 50 novel genes
for recessive cognitive disorders

We expect that these findings will have direct implications for the
Direct impact diagnosis and prevention of intellectual disability, and perhaps also
for autism, schizophrenia and epilepsy, which often co-exist in intel-
lectual disability patients and are frequently associated with muta-
tions in the same genes (for example, see ref. 38; reviewed in ref. 1).
, Further investigation of the novel genes and networks presented here
Long-term impact should significantly deepen our insight into the pathogenesis of intel-
lectual disability and related disorders. Moreover, this study illustrates
the power of large-scale next-generation sequencing in families as a
general strategy to shed light on the aetiology of complex disorders
and on the function of the underlying genes.

Nature 478, 57-63 (2011)
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namre

: LETTERS
mate rl al S PUBLISHED ONLINE: 25 SEPTEMBER 2011 | DOL 101038/NMAT3119

A micromechanical model to predict the flow of
soft particle glasses

. The theory and the experimental data we have presented arg
Wider scope not very sensitive to the exact form of the interacting potential,
so the generic properties reported here will be found in many
other systems™. Qur results open new strategies to estimate particle
properties from macroscopic rheology and conversely provide
rational tools for manufacturing and processing soft materials in|
industrial applications.

Long-term impact
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nature | Identification of common variants associated with human
gCﬂCtICS hippocampal and intracranial volumes

It has previously been hypothesized that brain imaging endo-

Context phenotypes would have large effect sizes{ however, this has proven not
to be the case for the specific volumetric traits measured here, which had

comparable effect sizes to those observed in other genome-wide asso-

How this study fits in ciation studies of complex traits*{. Notably, the discovery sample had
99.92% power to detect variants with effect sizes of 1% of the variance

Significance of study  for MAF > 0.05. [t remains to be determined whether specific genetic
variations linked to volumetric brain differences are also associated with

other neuropsychiatric disorders, brain function and other cognitive

traits. If this is the case, neuroimaging genetics may also discover new

treatment targets related to the neurobiology of these disorders, in addi-

Wider perspective  tion to improving phenomenologically based diagnostic criteria.|

Nature Genetics 44, 552-561 (2012)
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Examples that could be improved 2 2 [l

In conclusion, this report characterizes a novel comprehensive
mouse model of autoantibody-associated cystitis, which provides
various insights about establishment of the bladder autoimmunity.

Scientific Reports 2, Article number: 317

It iIs concluded from the results obtained in this study that
the Juice of C. paradisi fruit (grapefruit) possesses
protective and even rejuvinative effects on the liver of
Wistar rats at a lower dose, but it is deleternious to the

liver at higher doses.

AJPP, 15 April, 2012; 6(14), pp. 1056 - 1063
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In the discussion, you should evaluate the data and discuss the

implication

Structure paragraphs top-down — main message in the first sentence
Use the supplementary information section freely

Focus on the key findings and refer back to the introduction

Don’t bring in a lot of new information

When concluding, make sure you discuss the impact of your work
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Any questions?
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Authorship



A question of responsibility m MACMILLAN
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As an author you bear responsibility, at least in part, for the
content of a paper. This is not to be taken lightly. Serious
debates about authorship often arise if something goes
wrong (e.g. fraud) or really well (e.g. awards)



Who should be an author? mMACMILLAN
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Nature has no policy on authorship, but many institutions and
academic societies such as the American Physical Society have
recommendations:

“Authorship should be limited to those who have made a significant
scientific contribution to the concept, design, execution, or
interpretation of the research study.”

APS Council, November 2002

Equally, it is important that all authors read the paper before
submission.



Determining authorship: ICMIJE criteria MMACMILLAN
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Authors should meet conditions 1, 2 and 3 to be credited

1. Substantial contributions to conception and design, or
acquisition of data, or analysis and interpretation of data

2. Drafting the article or revising it critically for important
content

3. Final approval of the version to be published

“Acquisition of funding, collection of data, or general supervision of the
research group, alone, does not constitute authorship.” - ICMJE

International Committee of Medical Journal Editors (ICMJE) criteria



Honorary authors oA MACMILLAN
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This practice is strongly discouraged
Authors who did not actually contribute to a study

Often institute directors, deans or well-known scientists from a
different institution (to ‘enhance’ an author list)

Distorts the contributions of individual authors, reduces the credit
to other authors
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Note: Nature’s policy

“Any changes to the author list after submission,
such as a change in the order of the authors, or
the deletion or addition of authors, needs to be
approved by a letter signed by every author.”



Deciding on order MMACMILLAN
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. The order of authors is entirely up to the authors
. Some groups do it alphabetically

. Most often, the first authors are the ones who did most of

the work, with principal investigators at the end of the list

. Some journals allow annotations identifying one or two
authors who did the majority of the work (this can be

important for PhD thesis defences or for job applications)



Deciding on order

Unwerstty, Lexington, Virqima 24450, USA.

*First authorship determined by coin toss.
tlast authorship determined by coin toss.

edu (W.).M.)

o JoOo, OO Od. . PO LS O ooy ¥y srar T gron T o e

1To whom correspondence should be addressed. E-mail:
mark.springer@ucr.edu (M.S.5.); wmurphy@cvm.tamu.
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Impacts of the Cretaceous Terrestrial
Revolution and KPg Extinction on
Mammal Diversification

Robert W. Meredith, Jan E. Janetka,™* John Gatesy,? Oliver A, Ryder,*
Colleen A Fisher,” Emma C. Teeling,” Alisha Goodbla,* Eduardo Eizirik,”
Tafs I 1 TimEa ® Tasis Sadler,® Daniel L Rabosky,’ Rodney L Honeycutt,®

of living manm-
rerse ecological
, fossarial, vo-

Science 334, 521 (2011)

g e ofwhich
exchibit 100 million—fold differencesin body mas
{1, 7). Mammals exhibit striking examples of
ocomarphological conv erg ence that has led to
contentious debates in modem sytematics {7-5).
The divemsity of living and extinet mammalian
species is documenied by the fossil recond of
=220 million years and has evobved against the
backdrop of radicalalerations in errestrial floms
dring the Cretaconus Temearial Revohution (KTR),

*Dequriment of Biolay, Univer Sty of Calforriy, Riverside, CA
92521, USA “Depuartment of Vesefinasy Imegesfve Bieeriencs,
Texss ARM Usiivessity, College Station, TH 77843, LSA. “San
Diega Zoa's Imitute for Con senation Research, Escondida,
CAS2027, USA 0D Schenl of Bialogy and Enviranmestal
Science, Uniiwersity Colliege: Dublin, Beifield, Dublin 4, relend.
“Far uidade de BiociEncies, Ponfilicia Uniersdade Catdiice
da Fio Grande do Sul, Potto Alegre, RS 90615500, Brasil
“instinn 1 Imegrative Biologie, Eidgendssiche Ter hriische
Wochuchule Zurich, B092 Zurich, Swittestand. "Department of
Irtegr e By, U ity of Cafikria, Berie by, CA 98720,
U "Division ol Maturd Science, Peppercline Unersity, Mali,

1263, USA. *Divisionof Pabanoioy and Sackier Infitne
&\ Geneics, American Mussum of Matue] Histry,
N Norke, MY 10024, USA. “Richard Glider Gradhuste Schanl,
A g Mt of Mat sl History, New Vark, NY 10024,
Ut Ngutmerit df Compuer Schence, Temas ARM Uriesity,
Calbge S\, T 77843, USA. SDeud ment of Botery and

s DepuN\gpert, LTrobe Uniteesity, Bundoo, Vicoria
3088, ferstrafie,

edu PALIM)
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gram,” Cynthia Steiner,” Titfani L Williams,**
Burk-Hermick,~** Michael Westerman, ™
ringer, “t1 William J. Murphy“ff

ivergence times, and diversification pattemns among extant

‘on supertree methods and local melecular clocks. We on strected
nmalian families and analyzed these data with likelihood-based
Iclocks. Phylogenetic analyses resulted in a robust phylogeny with
es from supertree methods. Relaxed clock analyses support the

In and highlight the importance of including multiple fossil

55 the tree. Molecular time trees and diversification analyses
retaceous Temestrial Revolution and Cretaceous- Paleogene (KPgh
jospace that promoted intererdinal and intraordinal diversification,
jation analyses provide no support for the hypothes® conceming
mammals during the Eccene Period.

the Cretacoous-Paleogene (KP'g) mass extine tion,
continental reamangements, and changes in key
environmentl parameters, such as average glob-
al wmperature. However, the impact of these driv-
s on taonomic diversi fication, pari cularhy near
the K Pg boundary, remains controversial {6-8).

Previous molecular studies have elucidawd
mammalian interordinal relations (#-171). One
study {¥)that examined relations and divergence
times among all living mammalian famiies wsed
matrix representation with parsimony (MR P) su-
pertress and was compromized by including n-
menos spurce phedogenieswith overlapping data
{12, 13). The supertres sudy | £) prop osed that
there was a dramatic uptum in diversification
raies in theEocene ~55 to 50 million years ago
(Ma), but this hypothesis was infermed from a
topology that contained numerous polytomics
and was dated with a combination of local mo-
lecular clocks and pure birth interpolation for in-
emal nodes, Even with these limitations, this time
tee () underping numerous studies in compar-
ative biokegy (14-17). Here, we report an analysis
of relations, divergence imes, and diversification
patiems among 97 to 9% of mammal ian families
(1, 2) on the basis of amolecular aupermatrix fat
includes 164 mammals, five ouwtgroups, and 26
gene fragments {mbles 51 and 52). The resulting
DMA and proein alignments comprise 35 603
base pairs {bpj and 11,01 0 amino acids, respec-
tively. Divergence time estimates from molecular
diata used a large assemblage of fossil calibrations
(table 53).

Phylogenetic relations from masximum lilkeli-
hood {ML) and Bayesian methods are well re-
solved across the mammalian tree. More than
WP% of the nodes have bootstrap (BS) support
of =290% and Bayesian posterior probabilities

REPORTS I

{BPF) of =095 (Fig. 1, figs 51 to 54, and table
54). Amino acid and DNA ML trees are in agree-
ment for 163 out of 168 internal nodes (figs. 51
to 54). The MRP supertree { §) failed 0 recover
=30 of our wel Fsuppored nodes (Fig. 1). These
disagreements ocour in zome of e nostspeciose
mammalian clades, incuding bat, rodents, and
camivorans, and may potentially affect the con-
clusions of numerous sudies that have relied
on the MRF wpology. Our phylogeny improves
wpon previows resohtion (#) and provides achar-
acter matrix—hased framework for recval wating
arly mammalian divergence times.

Resulte derived from coalescence methods
{18, 19) were broady similar to ML and Bayesian
supenmatrix methods but, in some cases, fGiled
0 recover well-substintiated clades suchas Am-
niota, Haplorhini, and Odontoceti{ 13){figs. 85
to 58). Coalescence methods asame that dis-
crepancies between individual gene rees and
the species roe are solely the reault of incomplete
lincage sorting, but our results auggest otherwise
and highlight difficulties ofapplying coalescence
methods to deep-level phylogenetic problems
where differences between individeal gene roes
ofien result from problems sich as long branch
atraction {13).

Rates of molecular evolution range over an
order of magnitude for mammalian lineages
{20, 21 and present an exoeptional challenge for
estimating divergence times, Mammals alao have
a fossil recond that provides numenous constraint
for calibrating relaxed clocks {22). Accordingty,
we selected mininmm and madxmum constraings
for 82 di fferent nodes {mhe 53). Unlike previous
studies {#-11'), outgroup represenmtion in our
analyses provided welboonetrained fossil calibra-
tions that precede mammalian diversification and
allowed us © bracket controversial inerordinal
divergences with hoth older and younger cali-
bratad nodes. Further, we used relaced clack mo-
lecular dating methods thatutilized ei ght different
combinations of molecule type (DNA versus ami-
o acids), evohutionary raie (autocarrelaied versus
independent rates)), and hard- versus softbounded
constraints.

Muolecular time-tree analyses that used sub-
sets of constraints that were either temporally
restricted {doep versus shallow nodes) or topalog-
ically confined to groups with fast {rodents) or
slow (cetceans) rates of molecular evolwtion re-
sulbed in poeor estimates of divergence times that
are in direct conflict with the fossil recond (1.3)
{able 55). For example, fhe fossil recond provides
robust support for the origin of crown-group
myicetes (baleen whales) no later than 204 Ma
{23), but soft-bounded analyses with only rodent
constaints augpestod an age as young a5 4 mil-
lion years for Mysticeti,. These results demon-
straie thatlineage-specific rate variation can have
severe offocts on reaulting divergence daies when
foasil calibmtions are sparse and'or unevenly
diistribated throwghout the tree and firther sug-
gest that appropriate caution should accompany
mol ecular time-troe analyses for tooonomic groups
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The corresponding aUthor M SCIENCE COMMUNICATION

Is solely responsible for communicating with the journal
and managing communication between co-authors

. Coordinates communication between senior team
members on multi-group collaborations

Ensures that all authors are included in the author list, that
its order has been agreed by all authors, and that all
authors are aware that the paper was submitted

Is the point of contact for queries from the journal about
the published paper

Is responsible for informing all co-authors of matters
arising and ensuring such matters are dealt with promptly



Author contribution statements m MACMILLAN
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. Statement of responsibility in the manuscript that
specifies the contribution of every author

. Mandatory at Nature since 2009

. Important to identify personal contributions to a study

. Addresses issue of author responsibility
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S.H.C. designed and performed experiments, analysed data and
wrote the paper; N.C., M.T. and J.M.G. designed and performed
experiments; D.R. and M.B.G. developed analytical tools; and C.1.B.
designed experiments, analysed data and wrote the paper.

T.J. and U.H.v.A. designed the study; T.J., E.A.M., M.Il., S.M. and
P.A.L. performed experiments; T.J., E.A.M., M.l. and S.M. collected
and analysed data; M.B., K.F., N.C.D.P., D.M.S., N.v.R. and S.P.W.
provided reagents and mice; T.J., EEA.M., M.l. and U.H.v.A. wrote
the manuscript; S.M., K.F., S.E.H., T.M. and S.P.W. gave technical
support and conceptual advice.

All authors contributed extensively to the work presented in this
paper.
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The Acknowledgements section can be used to acknowledge scientific

contributions from someone who does not qualify for authorship

This could be outside reviewers of the manuscript draft or sources of

funding

Usual style requirements are more relaxed, but keep these simple and

brief
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Professor Smith, the head of the lab, is publishing a paper on the structure of
chitin.

Professor Smith’s lab collaborated with a high profile lab group in Sweden that had
already engineered and published the correct gene construct to express chitin in
vitro, and who sent some of their materials to help Professor Smith’s team.

Professor Smith’s post-doc, Mary, did the majority of the lab work, staying late

and working long hours to get the necessary data. A final year PhD student, Jiang,
and a technician, Oliver, both helped Mary do some of the technical work.
Professor Smith did not write any of the paper, but reviewed and edited Mary’s
drafts that she sent to him. He is writing the cover letter and submitting the paper
to Nature. Mary wrote the bulk of the paper but for the Introduction she used

paragraphs of text directly from Jiang’s unsubmitted, draft thesis.

The high profile lab x

Who should be listed as an authoi ]
group in Sweden?
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Any questions?
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Editing, Revising and Finalizing



Editing your own work is essential m MACMILLAN

SCIENCE COMMUNICATION

“As a reviewer, | see a lot of papers that are sent in with the idea
that they [the authors] will do the final editing after the reviews (or
perhaps that the reviewers will provide what they [the authors] need
to edit to final form).

My personal view is that when you submit a paper it should be in
final form and that you should be comfortable with the paper going

directly to press as is.

It is a waste of time for all of us to review anything less.”
Jim Steenburgh, University of Utah

=

Eloquent Science, David M. Schultz, AMS 2009, p167




Editing your own work is essential m MACMILLAN

SCIENCE COMMUNICATION

. Writing good text is not easy
. First drafts are useful to get down a rough idea
. Editing helps to refine and enhance your text

. The purpose of editing is not only to refine language but
also to review the entire draft, from the presentation to
the content and structure

> You will be surprised how bad first drafts can be...



Detailed checklist: Overall structure MMACMILLAN
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v |Is the overall structure appropriate? Double-check the order of
sections and subsections

» Rethink the headings: are they missing or superfluous?

v Is the text coherent? How about the transitions between
different sections?

» Is the order of the figures and tables correct?

+ Does the text flow smoothly between paragraphs?



Detailed checklist: Paper content m MACMILLAN

SCIENCE COMMUNICATION

Once you are satisfied with the structure of a paper, do a thorough
review of the content

v Is the paper written clearly and understandably?

~ Have you pitched it to the right audience?

~ Does it get all the relevant points across?

v Is the text in the right section?

v Could you simplify the text without losing the meaning?

~ Is all information accurate and complete?



A MACMILLAN

Detailed checklist: Paper content P ot cOMMUNICATION

v Is all figure content correct and not misleading?

v Are all concepts explained to a level of detail appropriate for the
intended audience? Check for jargon

» Are all methods adequately explained?

~Are all acronyms explained when first used and all technical terms
clarified?

~Are all sources cited? Have quotes been marked up with quotation

marks?
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SCIENCE COMMUNICATION

. Ask others for comments

. Leave some time between writing and editing. Sleep on it,
and take a fresh look the next day. You will be surprised!

. If English is not your first language, ask a native English
speaker to read your paper

. Be brutal and uncompromising when editing yourself
. Itis normal to rewrite entire sections from scratch

. Carry out this process more than once



Knowing when to stop oA MACMILLAN

SCIENCE COMMUNICATION

. When neither you nor your colleagues have further major

improvements

Even if you are not entirely happy, at some stage it is

better to let go. Nothing is ever perfect

Don’t forget that peer reviewers may have further good
advice, BUT peer reviewers are not your personal copy
editors. Prepare a thorough, good draft to the best of your

abilities

Some journals have professional copy editors in-house
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The manuscript you submit should be in its final form
Go through the manuscript checklist (in your handout folders)

Ask others for comments
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Any questions?
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Choosing and Submitting to a
Suitable Journal



Where should | publish my work? MMACMILLAN

SCIENCE COMMUNICATION

Factors to take into account

1. Audience

2. Scope

3. Publication frequency

4. Quality of other papers published
5. Publication form (print/online)

6. Open access/subscription based

7. Technical-peer-review-only journals



1. Audience m MACMILLAN

SCIENCE COMMUNICATION

. The audience is probably the most important aspect when
deciding where to submit

. A paper will find recognition only if it reaches the right
audience

. Some studies are better for a highly specific audience; others
are more suited to a broad readership

. Does the intended journal typically cover your field of
research?
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. Some journals are dedicated to specific issues only

. Others publish specialized studies but across a larger range of
research fields

. Some journals are broad in scope yet selective



A MACMILLAN

SCIENCE COMMUNICATION

3. Publication frequency A

. For urgent results, choose a journal that publishes frequently

and has a fast turnaround time

. Many journals publish papers online ahead of a full issue,

typically on a weekly basis

. Look at average times between submission and acceptance
dates of a journal’s published papers to get an indication of

average turnaround times



4. Quality of other papers published m MACMILLAN

SCIENCE COMMUNICATION

. Beyond the scope and the selection criteria of a journal, it is
impossible to assign an objective number to a journal's impact

. The ‘impact factor’ is an attempt at a rough estimate of quality

. Impact factors are gathered and sold by Thomson Reuters
(formerly The Institute for Scientific Information, ISl)

. Impact factors are a very short-term metric

. There are other citation metrics available



4. Quality of other papers published m MACMILLAN
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Impact factors are a very short-term metric

A = the number of times articles published in 2009 and 2010
were cited during 2011

B = the total number of ‘citable items’ published by that
journal in 2009 and 2010

2011 impact factor=A /B
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Rank Journal Title Total Cites Impact Factor Articles
1 CA: A CANCER JOURNAL FOR CLINICIANS 10976 101.78 19
2 NEW ENGLAND JOURNAL OF MEDICINE 232068 53.298 349
3 ANNUAL REVIEW OF IMMUNOLOGY 15990 52.761 23
4 REVIEWS OF MODERN PHYSICS 31368 43.933 38
5 CHEMICAL REVIEWS 103702 40.197 196
6 NATURE REVIEWS MOLECULAR CELL BIOLOGY 29222 39.123 66
7 THE LANCET 158906 38.278 276
8 NATURE REVIEWS GENETICS 20384 38.075 71
9 NATURE REVIEWS CANCER 28602 37.545 68
10 ADVANCES IN PHYSICS 4400 37 9
11 NATURE 526505 36.28 841
12 NATURE GENETICS 76456 35.532 196
13 ANNUAL REVIEW OF BIOCHEMISTRY 18684 34.317 41
14 NATURE REVIEWS IMMUNOLOGY 22613 33.287 69
15 NATURE MATERIALS 39242 32.841 134




4. Note of caution on impact factors m MACMILLAN

SCIENCE COMMUNICATION

Depend heavily on the size of the field

Do not reflect individual articles

Include self-citations (journal and author)

Review articles skew impact factors

Linked to publication time of journal (two-year time frame)
Publishing in high-impact journal does not guarantee high citations

Citations to retracted articles are still counted in the impact-factor
calculation



5. Publication form: Print/online MMACMILLAN

SCIENCE COMMUNICATION

Print-only was the norm until recently

Vast majority of reputable international journals now publish online as

well

Increasing number of online-only journals: conversions from print, as
well as ‘born digital’

NPG publishes an increasing number of online-only journals, including
Nature Communications

Bottom line: for authors print-only probably not ideal; no substantive
difference for authors between print + online and online-only. However,
do carefully consider the quality of the online presentation of your paper
at potential journals



6. Open-access/subscription model m MACMILLAN

SCIENCE COMMUNICATION

Open access

Open-access journals: author (or funder) pays fee to make article
available to be read free online

Hundreds of open-access journals today and rapidly increasing

Nature Communications, NPG’s first open-access journal (hybrid)
http://www.nature.com/ncomms/index.html

The ‘green’ route to open access: online repositories of published papers
or of preprints
http://www.pubmedcentral.nih.gov and http://arxiv.org/
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7. Technical-peer-review-only journals O

New range of journals that publish everything that is technically
correct, without regard for impact

. Open access, online only
Large number of papers

. Will these replace expensive, highly specialized journals?

© SCIENTIFIC N5E
Plosene REPLIRTS M




Other considerations m MACMILLAN
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. Who owns the journal? (e.g. an academic society you feel
strongly about)

. Copy-editing, other production services
. Services offered beyond print

— Online search tools

— Online commenting

— Digital meta-information: e.g. linking chemical formulae
or crystal structures with databases

. Your likelihood of acceptance!
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Submission procedure P < ionce communicaTion

l SUBMIT NOW

Most journals have online submission procedures

Include a cover letter indicating that it is a new publication and results
are not being considered elsewhere

No manuscript should be submitted simultaneously to more than one
journal
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Things you may be asked to include A

Referee suggestions (inclusions but especially also exclusions)
Biographies of all authors
. Statement of contributions by all authors

Evidence of ethical approval/statements that the experiments
carried out comply with animal care and human subject laws

. Statement on conflict of interest

. Statement that manuscript is not simultaneously being
considered at another journal



The right digital format m MACMILLAN

SCIENCE COMMUNICATION

. Paper in original format: common word-processing software

. Check whether a journal requires certain templates
(e.g. Science)

. Figures in TIFF (.tif), high-resolution PDF (.pdf), encapsulated
PostScript (.eps) or vector graphics format

. Supplementary material such as videos in a format accepted by
the journal

. If possible, make sure all files are correctly uploaded
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Formatting
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International weekly journal of science

. Follow the journal's guidelines

FOR AUTHORS Journal home Subscribe

- Manuscripts should be double- S ——

For authors & RsSteed

This guide describes how to prepare contrit for submission, We J you read this in fullif

yau have nat previously submitted a contribution to Nature. We also recommend that, before submission, Selected feature
you familiarize yourself with Mature's style and content by reading the journal, sither in print or online,
particularly if you have not submitted to the joumal recently

spaced and have page and line

numbers
. Start each section on a new page

. Put each table on a separate page

Table of contents
1. Formats for Mature contributions
+ 1.1 Articles

o 12 Letters
+ 1.3 Brief Communications Arising and Coractions
o 1.4 Other types of submission

« 2. The editorial process

o 3. Presubmission enquiries

-

Readability

+ 5 Format of Articles and Letters
o 51 Titles

o 52 Text

* 5.3 Methods

5.4 References

55 End notes

56 Statistics

5.7 Tables

A tweniyfirst century FDA
The US Foad and Drug Adrinistration may be the
TSt important public-nealth ageney in the world, A
Gomment article proposes reforms fa strengthen
and stahilize it

See complete feature

Information Sheets

T —————
Geting publishet

1a Editorial pracess (PDF 83KE)

b WUhat happens after acceptance and befare
publication (PDF T6KE)

Useful links
Nature joumnal editorial policies
NPG author resources

Referees



Pre-submission enquiries at Nature MMACMILLAN
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At Nature, submit an abstract with covering paragraph; we will

tell you within 2 - 3 days whether you should submit the whole
paper
We receive approximately 120 per month

About one-third of the time, we ask for the whole paper
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Dear Editor, «— The basics:

) ) Letter format
Please find enclosed our manuscript,

[manuscript title] by [first author's name] et al., - Title of the research paper
which we would like to submit for publication as . Intended submission type (article, report,
a [publication type] in [name of the journal]. letter, review etc.)
«—— The background:
To our knowledge, this is the first report . Very brief background on the research field
showing (what are the open questions, and why are

they important?)

We believe our findings would appeal to the + Abrief about the paper’s objectives and
readership of [journal namel]... findings
Why is the study relevant?

. The contact details:
Possible referees we would suggest... “q

Referee suggestions and exclusions
Please address all correspondence to: . Details about the authors and their
We look forward to hearing from you at your affiliations

earliest convenience... _ . .
Contact information for the corresponding

author
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Dr Nghi Q. Lam
Editor
Applied Physics Letters

November 3, 2010
Dear Dr Lam,

fmet : Please find enclosed our manuscript entitled “Tailoring hole spin splitting and polarization in
_____ "_S_L_I_b_ml_s_"?!gr_)_ _d__e_t:q_l_l_s_ ----p nanowires” by Dan Csontos et al., which we would like to submit for publication in Applied
Physics Letters.

The continuing drive to miniaturize device features on integrated circuits is fast approaching

a realm where the microscopic quantum-mechanical properties of charge carriers determine

electric transport. Spintronics (short for spin electronics) aims to capitalize on quantum

___________________________________ p effects by using the intrinsic spin of electrons, instead of their charge, as the principal carrier
of information. To realize that aim, efficient means to encode, transport, store and
manipulate electron spins need to be devised.

In this paper we demonstrate that the spin of holes — the positive mobile charge carriers in
p-type semiconductors — can be sensitively manipulated when confining them to move in
. . L just one spatial dimension, as in a nanowire. Our analytical and numerical quantum
Objectlves/flndlngs mechanical calculations reveal surprising qualitative differences in the hole spin properties
__________________________________ > (such as spin splitting and polarization) of nanowires depending on the spin-orbit (SO)
coupling strength as well as the degree of spatial confinement (the lateral dimensions of the
wire).

The theoretical results suggest the possibility of engineering of hole spins for spintronic
applications, using as building blocks, for example, nanowires which can be readily grown by
self-assembly.
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We believe our findings would appeal to the audience of Applied Physics Letter. As a
wide-reaching journal publishing original research on all aspects of spintronics, we believe
Applied Physics represents the perfect platform for us to share our results with the
international research community.

As possible referees we would like to suggest
1. Prof. Roland Winkler — expert in theory of SO-coupling effects in nanostructures
Northern lllinois University
Phone: +1 815 753 6475
rwinkler(@niu.edu

Referees
2. Prof. Michael Flatté — expert in spintronics (theory)
University of lowa
Phone: +1 319 335 0201
michael-flatte(@uiowa.edu

5 We confirm that this manuscript has not been published elsewhere and is not under

tatements . . . . .

___________________________________ » consideration by another journal. All authors have approved the manuscript and agree with
submission to Applied Physics Letters. The authors have no conflicts of interest to declare.

Please address all correspondence to:
Dr. Dan Csontos
. Division of Solid State Physics, Lund University
Corresponding author  p.o.Box 231, Lund, SE-22100

““““““““““““““““““““““ Sweden

contact details Phone: +46 46 123 4567
E-mail: d.csontos@ftf.Ith.se

We shall look forward to hearing from you at your earliest convenience.

Yours sincerely,
Dan Csontos, on behalf of all authors
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November 26, 2001

Editor , e i
Mature Genetics - ' S
145 Park Avenue South, 10th Flmr

New York, NY 10010-1707

USA
Dear Editor, .

It is not clear why a cover letter is required except to ful fill the silly British
preoccupation with letterhead and other emblems of status.
Please accept my correspondence.

Sincerely,
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All cover letters should contain these statements:

“We confirm that this manuscript has not been published

I”

elsewhere and is not under consideration by another journa

“All authors have approved the manuscript and agree with its

submission to [name of journal].”

“The authors have no conflict of interest to declare” or “The

authors have a conflict of interest to declare”...
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http://www.nature.com/authors/policies/competing.html

. Funding: research support (including salaries, equipment, supplies,
reimbursement for attending symposia and other expenses) by organizations
that may gain or lose financially through the publication

. Employment: recent (while engaged in the research project), present or
anticipated employment by any organization that may gain or lose financially
through the publication

. Personal financial interests: stocks or shares in companies that may gain or
lose financially through publication; consultation fees or other forms of
remuneration from organizations that may gain or lose financially; patents or
patent applications whose value may be affected by publication.
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Declaring conflicts of interest P Cionce coMMUNICATION

In print

Additional information

The authors declare competing financial interests: details accompany the paper at
www.nature.com/naturematerials. Supplementary information accompanies this paper on
www.nature.com/naturematerials. Reprints and permissions information is available
online at http://npg.nature.com/reprintsandpermissions. Correspondence and requests
for materials should be addressed to R.'W.

Online

Declaration of competing financial interests

From the following article

Complementary resistive switches for passive nanocrossbar memories
Eike Linn, Roland Rosezin, Carsten Kligeler & Rainer Waser

Nature Materials 9, 403 - 406 (2010) Published online: 18 April 2010

doi:10.1038/nmat2748

+ back to article

Declaration: A patent application has been submitted by RWTH Aachen and Forschungszentrum Jilich based on these results.
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“Thou shalt share your data”

Nature Methods 5, 209 (2008)

Reviewers need to see the raw data

Nature recommends depositing supporting data such as genome sequences,
microarray data or protein structures into a community-endorsed public
repository, and then citing the accession number in the manuscript

The sheer volume of data can often exceed the supplementary information

section limit

The Nature Methods blog has good links to various recommended databases

for depositing all types of data

http://blogs.nature.com/nmeth/methagora/
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Ensure you have a great final draft
Follow the journal’s instructions to authors

Don’t skimp on the cover letter
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« Ensure you have a great final draft
« Don’t skimp on the cover letter

« When deciding which journal to submit to, the audience
may be the most important factor to take into account

« Itis also valuable to look at the scope, the publication
frequency, the quality of other papers published and the
publication form (print/online) of the journal you have in
mind

« Also keep in mind your likelihood of acceptance at that
journal

Use impact factors with caution
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The Editorial Process and Peer Review:
How it Works
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Different philosophies m MACMILLAN
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. Professional versus academic editors
. Independent editors versus academic board

. Strong or weak initial editorial screening



The editorial process A MACMILLAN
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Initial editorial questions at top-tier journals
. Where does the paper fit into the field?
Is it original?
Does it represent a significant leap forward?
. What are the broader implications of this work?

Is it of interest to the journal audience?

Note: for high-impact journals, it is impact and not impact
factor that counts



Typical checks at Nature journals m MACMILLAN
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. We read the whole paper!

. Novelty of arguments made

. Supporting data in favour of claims

. Cited references: completeness, important omissions

. Prior related studies by the authors and others



Online Manuscript Tracking System m MACMILLAN
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@ manuscriptirackingsystem natu_re

tracking system home | author instructions | reviewer instructions | @ help | tips |IE| logout | journal home

Welcome to the Nature online manuscript submission and tracking system. Please be sure that your browser is set
to accept cookies, as our tracking system requires them for proper operation.

If you are a first-time user please read our instructions for authors or instructions for referees before logging in.
Please note that passwords are case sensitive, If you experience any problems, please email naturei@nature,.com.

Login Name|

Password|

Mew users should register for an eu:n:n:n.mt@I Unknown/Forgotten DEISSWI:II'I:]?@

_JeJournalPress

tracking system home | author instructions | reviewer instructions | help | tips | logout | journal home | terms of use

. Papers allocated to all editorial offices as they arrive
. All files online — efficient decision making

. Speeds up every step of the process



@ manuscripttrackingsystem Ilature AxCNHLLAl\I

tracking system home | author instructions ‘ reviewer instructions | @ help | tips | [®] logout | journal home NCE COMMUNICATION

Home Page for Ritu R Dhand

Author Tasks
Author Instructions
Submit Manuscript
Editor Tasks
Send Invitation
Find Manuscript

Search Commissioning Database
Find Person

Manage Accounts
Advanced Manuscript Tasks
Chase All

Eeports
Previous Manuscripts Report

Eﬁ Invited and Agreed 5 All 0 PE

L:B Editor Assignment 27 All

EB Manuscript Assessment Before Review 226 All 2 PE O SE
L:B Contact Potential Referees 91 All 0 PE 0 SE

E.:B Under Review 0 PE 0 SE

EB Draft Editor Recommendations 26 All 0 PE 0 SE

ffB Review Circulated Recommendations 22 Al 0 PE QO SE
ff.ﬁ Manuscript Decision 52 Al 0 PE O SE

L:B Decisions Ready for Author 2 Al 0 PE O SE

+ EBAII Pending Manuscripts 1633 All 11 PE 2 SE

+ EB Queued E-mail 10 All 1 PE 0 SE
EB Post Decision All
E.:B Accepted - Waiting for Production 4550 All 5 PE 18 SE
EB Accepted - Sent to Production 12 all
> ffB Waiting for Revised Manuscript 261 All 2 PE
ff.ﬁ Declined 30029 All

Eﬁ Transferred 2770 All
Staff Tasks
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Nature: SO m e n u m be rs M SCIENCE COMMUNICATION

. 1 week: typical time for the initial editorial assessment
. 5-10%: proportion of papers accepted by leading journals
. 2 -4:typical number of peer reviewers per paper

. 4 -5 weeks: average turnaround time during review
process




A strong contender for review at Nature m MACMILLAN
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A clear presentation of an interesting question

An introduction that creates interest — why should the reader

care?

Strong, well-controlled data

Rules out some alternative explanations
Speculation that doesn’t ‘stretch’ the data

A discussion that puts the paper in perspective



Fundamentals of peer review MMACMILLAN
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Peer review is expert advice

. Typically ‘blind’ peer review: the reviewers know the authors’
names, but the authors do not know the identity of the

reviewers

Reviewers should be independent and not have any positive or
negative bias towards authors (they need to declare any such

interests to the editor)



Why peer review? m MACMILLAN
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. An editor cannot know all the details — this is the reason why
peer review has been almost universally used since the mid-20t
century

More opinion lessens the danger of bias from the
editor/referees

. A first check for technical correctness

It helps to screen papers for possible relevance
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Dear Sir,

We (Mr. Rosen and I) had sent you our manuscript for
publication and had not authorized you to show it to
specialists before it is printed. | see no reason to
address the — in any case erroneous — comments of
your anonymous expert. On the basis of this incident
| prefer to publish the paper elsewhere.

Respectfully,
Albert Einstein
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Watson and Crick's 1953 Nature paper on the
structure of DNA apparently was not sent for
peer review

John Maddox, Nature's former editor:

“The Watson and Crick paper was not peer-
reviewed by Nature...the paper could not have
been refereed: its correctness is self-evident.
No referee working in the field...could have
kept his mouth shut once he saw the structure."




The choice of referees at Nature m MACMILLAN
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. Experience in the field
. Broad overview of current trends and important issues
. Efficient (we ask for a 1- or 2-week turnaround)

. History of thorough and to-the-point reports that are fair-
minded and constructive

. No conflict of interest



Drawbacks of peer review m MACMILLAN
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We are all prone to mistakes

Inaccurate — small set of opinions

Never 100% objective

Can be slow

Implicit trust in authors — cannot catch fraud

Not a perfect metric — can be inconsistent
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. Peer review guarantees an equal level of standard \

74% of scientists agreed that their paper had been improved by the
process

. Peer review guarantees technical correctness

BUT: Peer review does add value

20% felt neutral

Only 6% disagreed

Source: Nature's trial of open peer review. Sarah Greaves, Joanna Scott, Maxine Clarke, Linda Miller, Timo
Hannay, Annette Thomas, Philip Campbell. doi:10.1038/nature05535
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B = Comments (Referee #4) - 2nd August 12

P Mot [ commem ___|

Review of [ <t 2!
* Example Of d In this M5, the authors investigate the role of the |G i rcocneration of

the chick retina. They use verystraightforward experimental strategies to investigate, and
refe ree provide data insupport of the conclusion that ll, though a signaling pathway that involves

I, - copable of stimulating regeneration of the retina.
report from Co—

Nature 1. In essence this is a very interesting and topical manuscript. We are only just starting to
uncover the activities of complement components outside their traditional roles and this MS
makes a very valuable contribution to this area. Though it has been previously recognized that
b What the I plays a role in regeneration of the liver, this is the first time that @ nervous tissue has bean
shown to respond in & similar way. From this point of view,this is a very worthy analysis.
author

2. The nature of the experimental systam - where the regeneration of retina is monitored after
retinectomy - has required that most analysis is performed using modulatory agents that can be
Sees... directly delivered to the chick eye. This has limited somewhat the kind of experiments can be
performed. The advantage is that the story is very straightforward, the disadvantage is that
some of the analysis is not that sophisticated and it is not easy, for example, to establish
convincingly the relationships between different components of the signaling pathway. Despite
this limitation, thebasic observation of Il involvement in regenerative activity is convincing.

Remarks | 3. In several places in the M5, data is shown that compares the regenerative response to [N
to the ||and I What is missing is @ comparison with the normal developmental process in the retina.
Author ||For example, the number of amacrine cells that arise in response to [l or Il has been

quantified, but it is not clear which of these is closer to the number normally found. Obwiously, it

might be necessary to choose & developmental stage from the normal chick that is a fair
comparison, but nonetheless this information would be very valuable.

4, For the experiments assessing the activity of I, it would be necessary to show that
the agent can block Il dependent regeneration before this negative result can be interpreted.
With the analysis presented, it remains possible that Il activity is a8 necessary component of
the I -dependent regenerative response.

5. More generally, it would be a valuable enhancement ofthis analysis if the relationship between
N =B cignaling was betterunderstood. Even if, with further analysis, INEsignaling is
shown not to be a component of M@ dependent regeneration, it remains possible that g is
required downstream of Ekldependent regeneration. The use of inhibitors coupled to protein
and RNA expression analysis could settle this guestion. This might also help explain the distinct
features (like amacrine cell numbers) apparent in M versus IlMl-dependent regeneration.
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 Another example of a referee report from Nature
 What the editor sees...

The current text does a poaor job of convincing a reader of the findings, and does little to make

Remarks the important findings digestible.

to the

Editor & friendly reader or the authors' mothers might be the only people that would think the present

treatment does enough to present the points...
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Different types of editorial boards and editorial
screening at different journals
At top-tier journals, the editors are generally looking for:
— novelty of arguments
— solid supporting data
— cited references
— originality
— interest to the scientific community
Peer review is a first check for technical correctness
It also helps to screen papers for possible relevance
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Any questions?
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Journal Decisions: Acceptance, Rejection
or Revision



Decisions after refereeing oA MACMILLAN
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. Three basic categories of decision: REVISE, REJECT and ACCEPT

Referees provide advice to editors on perceived impact and

importance of a paper, as well as on technical correctness

Editors make decisions based on arguments and don’t count

votes

Most papers experience two rounds before publication

Most journals can be patient and wait for additional

experiments to be completed
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REVISE: Dealing with referee reports P

. If invited to resubmit, only do so when you are able to
comprehensively address all comments

. If further experiments are requested, don’t try to argue
your way around this (there are exceptions)

. Stay professional. Insults, arrogance and bullying are
counterproductive

. Referees are only human and can make mistakes. Don’t
forget that these are colleagues in your field, and you will
have to deal with them again

. The editor is who you need to pay attention to
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Submission details
and background

What has been
changed

Objectives/findings

29th July 2012
Dear Editor.

We thank you for your consideration of our manuscript entitled

‘The role of Exo34 in the bovine pathological responses to bacterial
invasion’ in Nature. We are truly grateful for the constructive feedback
provided, particularly from reviewer 4.

We agree with the criticisms put forward and indeed anticipated some of these
after submission. We were particularly amenable to the idea of additional gene
expression experiments using Exo35 and comparative analysis of this with the
expression profile of Exo34.

As a result of the reviewers comments, we have carried out additional work

and we are confident that our revised article will now meet the expectations

of the reviewers as it includes the additional experiments and analysis suggested
which support the arguments in the main text. We have also revised the text as
suggested by the review team.

We have addressed the five main comments from the reviewers, which are
listed below with our responses. After reviewing the comments below, we would
like to request that you consider a revised draft of our paper.

1) Referee 1, 2, 3, Major Comment: No overexpression data of Exo35
Our response: this work now completed..

2) Referee 1, 2, 3, Major Comment: No comparative data with related gene Exo035
Our response: This data will be replaced by Exo35
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REJECT: Reasons for rejection o [P m—

Severe technical problems
Over-interpretation: data don’t support conclusions

Lacking mechanistic insight, or a catalogue of data without

new insight

Raises many interesting possibilities, but doesn’t distinguish

between them

Lacking significant novelty

Novel, but not a large enough step in the field
Only of interest to specialists in a subfield

No broad conclusions
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REJECT: Dealing with rejection WA Cience communicaTion

Never give up!

You can appeal
Take comfort from past rejection of great scientists.
There are other journals

You are bound to resent negative referees — editors try to

ensure that criticism is constructive
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. Consider your case realistically

. At many journals the paper is seen again by the handling
editor

. Other journals have an escalation process in which more-
senior editors handle appeals

. In most cases, appeals are not given the highest priority
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. Determine the reason for initial rejection

. Present new data to strengthen your claims or to expand
the scope of the paper

. Point out possible factual errors in the decision process
and argue scientifically

. Detail the specific contribution of the work to the field as
well as its possible immediate impact

. Address all major criticisms in the appeal and not just
those you think are critical
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. Statements about your reputation and the number of
papers published

. ‘Celebrity’ endorsements
. Unfair and unspecific attacks on referees and editors

. General statements irrelevant to the reasons behind the
rejection

. Overselling your results

. Cosmetic rewriting of the paper
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Why do journals have strict embargo policies?

— By enabling many news organizations to break your story at the same
time, it will make a bigger splash

— Science stories do (and should) take longer to write than conventional
news

— No respected news organization wants to run a story that their
competitor broke a week ago

Any journalists you talk to about your work before publication must agree to
honour the embargo

This does not preclude you from discussing your work with other scientists,
giving conference presentations or using preprint servers such as arXiv
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. Being on the cover of a journal brings additional visibility

. Often, ‘getting a cover’ is seen as a confirmation of the
guality of a study. This, however, may not always be
the case! Often, it is a consideration based on overall

balance and art design

. Tips to get on the cover
—  Take a look at the cover style of the journal
—  Submit several design options based on that style

—  Submit early, upon acceptance
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When a paper receives criticism, this will most likely be passed to the
corresponding author for a response

Take this criticism seriously and respond comprehensively

Don’t repeat obvious arguments from the paper, but respond with
specific replies and, possibly, further experimental data

Stay professional in your response

Be open and forthcoming — as is the case when confronted directly,
e.g. at conferences. Science is an ongoing debate, and criticism is part
of the process

Be constructive
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Three basic categories of decision: REVISE, REJECT and ACCEPT

If advised to revise and invited to resubmit, only do so when

you are able to comprehensively address all comments

If rejected, determine the reason for the initial rejection, and

don’t lose heart

You can appeal a rejection if you think it is unfair
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Any questions?
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Plagiarism and Other Ethical Issues
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“Plagiarism is the use of others’ published and unpublished ideas or words
(or other intellectual property) without attribution or permission, and
presenting them as new and original rather than derived from an existing
source.

The intent and effect of plagiarism is to mislead the reader as to the
contributions of the plagiarizer. This applies whether the ideas or words are
taken from abstracts, research grant applications, Institutional Review
Board applications, unpublished or published manuscripts in any publication
format (print or electronic).”

Publication Ethics Policies for Medical Journals, World Association of Medical Editors
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Copying text, but providing new data
Duplicate figures in two separate publications

Republication of papers already published (in non-English journals); the

original publication must always be cited

Remember

Give credit where credit is due — citations must acknowledge the

intellectual contribution of earlier work

If in doubt, err on the side of too many rather than too few citations
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“Duplicate publication, sometimes called self-plagiarism, occurs when an
author reuses substantial parts of his or her own published work without
providing the appropriate references. This can range from getting an
identical paper published in multiple journals, to ‘salami-slicing’, where

authors add small amounts of new data to a previous paper.”

From Nature journal editorial policies
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“Plagiarists are either fools or desperate people”

John Maddox, Nature 286, 831-832 (1980)
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Country of origin of publications retracted for plagiarism (B) or duplicate
publication (C):

B Plagiarism uSA C  Duplicate Publication “USA
~oun “Germany
- “China : « Japan
\ - e “China
' ' “India “UK
S Korea -
" Other
“S Korea
ltaly Sous
“Turkey er
Iran Italy
France Australia
Gabon Canada

Fang F C et al. PNAS 2012;109:17028-17033
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Copied text can readily be detected...

CrossCheck, powered by iThenticate
DOC Cop (doccop.com)
eTBLAST (biomedical literature only)

...and editors will immediately reject papers in which plagiarism
is found
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. Inappropriate citations

. Fabrication and falsification (fraud)
- Image or data manipulation (fraud)
. Authorship issues

. Confidentiality

. Conflicts of interest
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. Omission: overlooking citations
. Citation bias: not citing papers contradicting your claims

. Amplification or misrepresentation: citing a paper wrongfully, to
support a claim it doesn’t

. Cut and paste: copying references from other papers without
reading them which creates citation misprints

Editorial: Accurately reporting research, Nature Cell Biology 11, 1045 (2009).
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Conversion of hypothesis to fact through citation alone

Year
2007 » 2 18

2006 = Hypothesis

2005 ) = Likelihood

2004 @ =Fact
2003 = No statement

2002 = Ambiguous

2001
2000 /¢ ~
1999
1998 T8 58 > o a4 -
1997 2

1996
1995

1994 72
1993

1992 Primary data

BMJ 339, 2680 (2009)
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Adding and removing A Original image Manipulated image
featu rfes to fit expected J—— —
behaviour

2

1 3 4 1 2 3 4
B Original image Manipulated image
- - - -

11 (2004)

What’s in a picture? The temptation of . .
image manipulation. J. Cell Biol. 166, . . '
2 2 3

3 4 1
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Artificially highlighting elements of interest

Original image Manipulated image

What’s in a picture? The temptation of image manipulation.
J. Cell Biol. 166, 11 (2004)



Image and data manipulation

A~

~
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Misrepresenting image data by
combining images taken at different time
or of different samples

What’s in a picture? The temptation of image manipulation.

J. Cell Biol. 166, 11 (2004)

Manipulated
image

Manipulation g

revealed |
by contrast + .

adjustment
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- Report image acquisition tools and image-processing software used
. Clearly demarcate borders if combining several images

- Processing (such as changing contrast and brightness) is appropriate
only if it is applied equally across the entire image and if data are not
obscured

. Do not create or eliminate data within an image

. Always retain unprocessed data and metadata files

Many top-ranked journals now check integrity of images in accepted papers
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Fabrication and falsification P ncE coMMUNICATION

The Schon affair
24 allegations of scientific misconduct
a) substitution of data, b) unrealistic precision of data, c) results
that contradict known physics
16 proven to be true, 2 unrelated to specific publications,
6 “...were troubling but did not provide compelling evidence of
scientific misconduct”
1 November 2002, 8 papers retracted from Science

6 March 2003, 7 papers retracted from Nature

Report of the investigation committee on the possibility of scientific misconduct in the work of Henrik Schén and coauthors, M. Beasley,
H. Kroemer, H. Kogelnik, D. Monroe & S. Datta - external report commissioned by Bell Lab’s management (2002).
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Fabrication and falsification

SCIENCE COMMUNICATION

0 _Poty'lono (;:»-chaﬁml)' ﬁhv_l_ﬁ___
8k <
T g
— 6 i —
§ 8V E
3 ————te —_— ] =
(& &)
o .y /_ o
av ,_,_// 2v_ ]
-4 -6 -8 -10
Source-Drain Voltage V, (V) Source-Drain Voltage V., (V)
“Perylene: A promising organic “Ambipolar organic devices for
field-effect transistor material,” complementary logic,” J. H.
J. H. Schon et al. Appl. Phys. Schon et al. Synthetic Metals
Lett. 77, 3776 (2000). 122, 195 (2001).

Report of the investigation committee on the possibility of scientific misconduct in the work of Henrik Schén and coauthors, M. Beasley,
H. Kroemer, H. Kogelnik, D. Monroe & S. Datta - external report commissioned by Bell Lab’s management (2002).



Fabrication and falsification mMACMILLAN

SCIENCE COMMUNICATION

10

I d I . L] v I

T T L T v v N
Pentacene Thin Film —_— a-6T (n-channel) -
(n-channel) Vy=-10V i V,=10V

8 |

1/

4:— //‘ -

2/% 6V /'
: . AV /_2,_‘1_/

0 i
0 2 4 6 8 10

Source-Drain Voltage V, (V)

-8V

—_—

Drain Current |, (uA)

Drain Current |, (uA)

Source-Drain Voltage V, (V)

“Ambipolar organic devices for “A Light-Emitting Field-Effect
complementary logic,” J. H. Schon Transistor,” J. H. Schén et al.
et al. Synthetic Metals 122, 195 Science 290, 963 (2000).
(2001).

Report of the investigation committee on the possibility of scientific misconduct in the work of Henrik Schén and coauthors, M. Beasley,
H. Kroemer, H. Kogelnik, D. Monroe & S. Datta - external report commissioned by Bell Lab’s management (2002).
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Even ‘small’ cases can be serious A
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Knowingly omitting a reference to earlier work and thus
misrepresenting your own contribution

. Combining data from different samples without declaring
this

Minor image manipulations such as removing outliers

— |s it worth your reputation and scientific career?
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e A review carried out of 2047

A 5007 Fraud/Suspected Fraud
retracted articles in PubMed = E:f:r uspegledrat
4004
. [ Plagiarism
e 21.3% attributed to error 5 s00] I Duplicate Publication
Q
* 67.4% attributed to misconduct of é -
which the majority were: 100~
—_ (0]
Fraud or suspected fraud (43.4%) ol N BE
N © 2 © N © N
— Duplicate publication (14.2%) G A T )
A FP g g ¢S
e K] ) K] RS o N

— Plagiarism (9.8%)

Fang F C et al. PNAS 2012;109:17028-17033
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Country of origin of publications retracted for fraud or suspected fraud

(fraud defined as data falsification or fabrication):

A Fraud or Suspected Fraud

“USA
“Germany

Japan
“China
“UK

India

S Korea
“Other

Fang F C et al. PNAS 2012;109:17028-17033
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Variety of issues

Materials sharing

Plagiarism

Image manipulation

Fraud and data fabrication

Authorship disputes

It’s only a tiny fraction of what is
published

Tip of the iceberg?

_or_

2006 1st quarter 2007  Projected 2007

Are most papers that matter
uncovered?
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Singapore statement A

http://www.singaporestatement.org/

Preamble
The value and benefits of research are vitally dependent on the integrity
of research. While there can be and are national and disciplinary
differences in the way research is organized and conducted, there are also
principles and professional responsibilities that are fundamental to the
integrity of research wherever it is undertaken.

Principles

. Honesty in all aspects of research

. Accountability in the conduct of research

. Professional courtesy and fairness in working with others
. Good stewardship of research on behalf of others
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. Journals usually follow up any suspicions

. Journals alert funding institutions and employers, thereby
starting investigations

But journals are neither police nor judges

Process often stalls if universities do not investigate fully
or only slowly

No clear international regulations exist across disciplines
or countries
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* There has been a dramatic
Publications and retractions by year 1977-

increase in the number of [=°
retractions in the past ten years

* The Committee on Publication
Ethics (COPE) introduced
retraction guidelines in 2009 to

Publications

counter the huge
inconsistencies in the policies

suonedqnd Mo T 190 SUDIIE Y

and practices between different
journals

* Retractions are reserved for

articles that are so seriously vear

flawed that their results and
data are unreliable
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Committee on Publication Ethics (COPE) guidelines:

Journal editors should consider retracting a publication if:

they have clear evidence that the findings are unreliable, either as a
result of misconduct (e.g. data fabrication) or honest error

(e.g. miscalculation or experimental error)

the findings have previously been published elsewhere without
proper cross-referencing, permission or justification (i.e. cases of

redundant publication)
it constitutes plagiarism

it reports unethical research

Publicationethics.org



Corrections and errata m MACMILLAN

SCIENCE COMMUNICATION

COPE guidelines

“If only a small part of an article reports flawed data, and especially if this is the result of
genuine error, then the problem is best rectified by a correction or erratum. (The
term erratum usually refers to a production error, caused by the journal. The term
corrigendum (or correction) usually refers to an author error.) Partial retractions are
not helpful because they make it difficult for readers to determine the status of the

article and which parts may be relied upon”

Journal editors should consider issuing a correction if:

* asmall portion of an otherwise reliable publication proves to be misleading
(especially because of honest error)

» the author/contributor list is incorrect (i.e. a deserving author has been omitted or
somebody who does not meet authorship criteria has been included)

Publicationethics.org
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* Immunity and Infection article

60+ November 2012
50 P e Correlation between impact factor
=) and retraction index (hnumber of
i;'i ' retractions in the time interval
?. el scence from 2001-2010, multiplied by
20-

1000 and divided by the number of

" | Exp Med

10- EMBO ) published articles with abstracts)
[ 1’““‘5. B JImmunol
LAl
I::I L] L] I L
L1} 1 2 3 4

Retraction Index

RETRACTED SCIENCE AND THE RETRACTION INDEX, Ferric C. Fang and Arturo Casadevall, doi:10.1128/IA1.05661-11
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. Avoiding plagiarism, self-plagiarism and other questionable writing practices: A
guide to ethical writing, Office of Research Integrity, US Department of Health and
Human Services

http://ori.dhhs.gov/education/products/plagiarism/

. Nature journal editorial policies
http://www.nature.com/authors/policies/index.html

. Publication ethics policies for medical journals, World Association of Medical Editors
http://www.wame.org/resources/publication-ethics-policies-for-medical-journals

. Singapore Statement on Research Integrity
http://www.singaporestatement.org/
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Plagiarism can be:
knowingly omitting a reference to earlier work
copying text
data fabrication
image manipulation
duplicate figures
fraud
self-plagiarism
republication of papers already published

Nowadays, plagiarism can easily be detected
Be honest, have professional courtesy, be fair and be accountable
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Any questions?
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Course objectives A

» Understand successful science writing techniques

» Know how to organize, outline and plan papers

» Be able to construct effective sentences and paragraphs

» Understand the elements of a paper and what each should contain

» Understand journal editorial processes and the peer-review system

v Know how to submit and publish papers

» Have an awareness of ethical issues associated with science publishing
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MSC Interactive Workshop: Basic Scientific Writing & Publishing

FEEDBACK FORM

Thank you for attending thi
below and hand the form b,

op! We value your feedback and comments. Please complete the questions

1. Your current role:

[ Postdoctoral researcher [ Faculty staff [ Research technician or similar
O PhD Student [ MSc Student OO0 Undergraduate Student
Other

2. What, if any, type of writing and publishing training have you received in the past?
[ Courses (= 1day) [0 Workshops (=1day) [J Seminars / Lectures [ None

Who provided your p

Would you like more of this type of training to be available in future?

O Yes O Mo [0 Notsure

3. How many scientific publications do you currently have (including only articles and book chapters)?
In English: In Chinese:

O None O1-5 O 6-20 O Over20 O MNone O1-5 O &-20 O Over20

4. Please rate the individual lectures:

Creating an Outiine and Planning a Paper [u] [u] [m] [m]
Constructing Sentences and Paragraphs o O o o
Hements of Writing Style m O [m} [m}
Tities and Abstracts [u} O o o
Presenting and DI sarssing R esufts [m] [m] O O
Authorship and Author's Responsi i fties o O O O
Plaglari sm and OtherEthical Esues [m} O O O
5. Please rate the workshop content:

S | N = N S S| N ey S | s S =t
Lecture sildeshows [5] [u] [5] [5]
Course structure [m} O [m} [m}
Course organization (m] (] (m] [m]
Group exercises [m] [m] [m] [m]
Overall enf oyment m] [m] [m] [m]

The quaity of Instruction was good

[m]
dear [m]
The e - [m]

xamples [m]

We really appreciate your
feedback

Please complete the feedback
forms in your handout folders, and
hand them back to us

Thank you
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Thank you for attending

Scientific Writing and Publishing Workshop

A training course provided by Macmillan Science Communication in
collaboration with:






