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All -in-one guide for preparing and publishing a
bioscience manuscript

Pooja Negi and Ashish K. Srivastava*

Research articles communicate original scientific research to their target audience, shaging i
vidual careers and ultimately, scientific paradigms themseMéging a highquality manuscript re-
quires substantial investment of time and effort, but without careful optimization, success of the
final product is far from being assured. To addreds,ttve used a metsurvey approach to identify

the key determinants of a positive editorial reception. Interestingly, scientific writing and overall
manuscript quality emerged as the major determinants of editorial response, irrespective of the
journal bakground. However, writing a highuality manuscript is often a challenging task for
seasoned researchers; for a novice it might prove to be overwhelming. In recognition of this, the
present article aims to streamline the manuscript development processdmiess conversion of
novel experimental findings into a welritten paper. To this end, we have deconstructed the scien-
tific writing process into seven salient steps, starting from conceptualization to final post
publication networking.
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¢Stand on the shoulders of giadits What constitutes a good article

AFFIXED on theGoogle Scholar page, this metaphor wasJournal editors evaluate all submitted manuscripts, for-
interpreted by Newton asiJsing the understanding ward those meeting editorigtandards for peer review,

gained by major thinkers who have gone before inordernd consi der reviewersé sugge
to make intellectual progredsScientific research is made sion. To get accepted, a manuscript must satisfy the edi-

of intellectual building blockswhere each one derives tor of its novelty, significance and impact; the reviewers

from the previous link and establishes the ground for th@ust be convinced of its scientific rigoand technical

next one. Enamous technological advancement in thesoundness However, unless the datae systematically

last 20 years has alleed us to ask and address lasgale organized to conveyhe main idea, all that novelty isf

guestions in biology. As a consequence, a huge numhes use Before going into the finer details of manuscript

of articles are submitted to pemsviewed journals every preparationlet us establish what experts consider a good

year. The onus on authors to submit a welitten manu- manuscript? (https://tonprof.stanford.edu/posting/1566)

script that presents novel higimpact findingsis now

more than ever before However, developinga qualty ;

manuscriptcan be difficult for established authors andThe question

evenharder for those attempting this herculean task for the good manuscript should have novelty, be rooted in a
first time. In this article, we have employed a meta strong theoretical background and well conceptualized to

analysis approach taritically evaluate the most im- aqdress an important biological question.
portant criteria for manuscript rejection. To address these

issues, we have proposed a stdpe guide for preparing The approach
and communicating manuscripts and handling reviewers
concerrs. We have also provided a list of tools and dataaythors should employ an incisive approacwered by

bases which authorsan utilize to furtherenhance the \yell-designed experiments with adequate controls, -stati

quality of their manuscrist stically strong analysis and insightful interpretation.
Authors are in theNuclear Agriculture and Biotechnology Divisic The impact

Bhabha Atomic Research Centre, Mumbai 488, India and Hon . .
Bhabha National Institute. Mumbai 4004. India The manuscript should clearly demonstrate how the find-
*For correspondence. {@ail: ashishbarc@gmail.com) ings are novel and robudt should integrate with other

1162 CURRENT SCIENCE, VOL. 121, NO. 9, 10 NOVEMBER 2021



GENERAL ARTICLES

studies toemphasize the impact on the general underersion of important and critically anagd research find-
standing of the biological question and hdvestablisles ings into a quality manuscript.
the ground for future studies.

Preparing the manuscript
The structure

This section delves into the step-step preparationof
A good manuscript is structured to focus on one central scientific paper. Auths can follow this directional
idea and its backbone is built upon answering the Wollo sequence for mapping and developing their manuscripts
ing three question(i) Why the authordid somethin@ from conceptualization to final submission (Hig 2).
(Biological question, stated ithe Abstract) How did
he/sheapproach ® (Described inMethods) (iii) What
arethefindings and what do they imply3ymmarized in
Results and inferred iDiscussion)

Establish the right mindset

A research article should convey meaningful scientific
information in an engaging maen Thus, it requires a
The visuals combination of skills, which includes mindful writing,
logical argumentation, seamless structuring, good com-
Well-designed, higlguality figures which support the mand of scientific language andmost importantly
conclusions and voickhea ut hor 6 s ar g u mepatiense. Befoee the draftingccemmences, authors need to
trepiece of a good manuscript. answer two keyquestions crucial for successful ac-
ceptance (Figre 3). The first questiorthat theauthors
must ask themselves éso what®lt is necessary to estab-
lish the significance ofthe biological question being
aelsked in your work, to validate the investment iofiet
and resources. Given the large number of submissions

N : everyyear, journals .have become extremely picky about
j[ o th € ald thoros ar g—_mfenredwahct ) ha?%{etss Su%l%h‘c’edrh%snany} s%udywwﬁig?fails to signi
juxtaposed in a global context to establish novelty an\ﬁ

o o ) . . icantly advance existing knowledge will be rejected
significance. SimilarlyConclusions are datdriven with . )

- : . . right away.For instanceNaturereported an 8% acceptance
minimum speculation, the latter included only fiirect-

ing future studies rate in 2017 [ittps://www.nature.com/nature/fauthors/

' editorialcriteriazandprocesses The secondjuestion per-
tains to the selectionf the right journal for your work.
The language Addressing these two questions will help the authors to

Strength of writing

A good manuscript is written to project one fundament
message. On component &pthe Introduction is tailored

While scientific writing prizes factual and technical lan- 14 =qT
guage, a good manuscript must tell a compelling stor 131 13
as well, for which creative writing is essential. A good ﬁ
manuscript balances these two elements, beingise

and informative without being dry.

To critically ascertain the relative significance tiie
abovementioned factors for manuscript acceptance
rejection, we conducted a metarvey with various jour-
nals of the animal, plant and microbial scienceschka
grounds. Theefactors were consolidated into six discrete
criteria and for quantitative assessment, we ranked tt
significance of these factors from 1 (trivial) to 10 (critical
SupplementaryTable 1). As expected, the me&urvey 0-— T T - T —-0
indicated ONovelty of sci @ o (\&\“QQ@\'\“ & damer
or practical significancecd ~<\“3‘Q‘~e“(‘(\°'\‘3"@&““«\ nt de
minant of manuscript acce,| o® o o 6Crit
cal analysis and accurateterpretation of experimental _ , ,

{1 ndingsid) ( Flimt er edefiiecmany 7o fyefydetemnants of manuscrpt acceptance, si actors
script structure and qualitdiy, with1fbeing€ ldast iMpbrtanf ahdCO baMg thetmdsting 6 U
mously emerged as the next most important determinapfrtant for acceptance. Based on t'he ec_iitorial outputs from differgnt
of positive editorial receptiorin view of this, the prese journals, these factors were organized into four discrete categories:

! ) trivial (21 4), somewhat important (4), important (68) and critical
article guides young authors towards the successfah-  (si 10).

Critical

Important

Somewhat
— important

Evaluation score

Trivial
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Theoritical basework
Identifying biological question Identifying knowledge gap
Formulating important biological question

— —

Planning suitable experiments
Experimental planning and analysis — Critical analysis and interpretation
Designing figures and paper framework

Ai S
Does it answer the question?
|
No Yes
|
l r Conceptualization and discussion
Refine approach, add experiments Manuscript development and writing shaundl seiechon

writing and revisions
| Refining figures and formatting

v

Communication to journals —

Cover letter preparation
Presubmission query/ full manuscript

- —

Additional experimentation
Revision and resubmission —{ Preparation of rebuttal and revised cover letter

Manuscript revision
Copy editing
Post acceptance editing Formatting changes

Proof correction

Wil : Sharing with collegues
Post-publication networking Researgate/ Twitter/ Facebook

Figure 2. Seven steps to scientific writing. The scientific writing process consists of seven salient steps, beginning from theatinateptof
a novel scientific idea to main writing and communication, finallyminating in its pospublication dissemination. Each step consists of several
sub-steps and may require continuous refinement throughout the writing process.

start draftingthe manuscript in the right mindseRe- meticulous records of raw data for easier conversion into
calling theg answers will also restore their focus in timedinished form, as well as quick access for all future modi
of digression (which would be often) and mould the marfications.

uscript to suit the target journal. Finally, writing a quality

manuscript takes several rounds of revision andfitisé
draft is bound to be cruddhus it is essential to write
the first draft at the earliest and circulét@mongthe co-
authors so that the process of refinement can begin.

Generatefigure(s) and tables

Figures and tables are a visual medium to represent com-
plex data, making it easier fahe readers to understand
and infer. These are the cornerstonesaahantscript,
Gather/arrange your data and many reader®cusonly on the figures while brows-

ing through papers and skip the text altogether. Well
The first stepwhile writing a paper consists of convertingdesigned, higlguality graphical components lend a degree
all the raw data into finisiileimages and editable work- of professional credence @ n eviosk and enhance its
sheets. Inthe later stages of manuscript preparationappeal to the readers. A large number of tools, both free
aut hor sd p e acsopdmgyt thevskapeaoh tthe and subscriptiofbased, can be utilized to develop quality
paper change repeatedly. Thus, it is essential to keégures (Table 1)Ideally, the data should be plotted at
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the end ofthe experiments itself so that successive expelimages. Any form of editing, e.g. cropping, should accen-
iments can be better designed to thoroughly address theiate the clarity and presentation of final figures without
biological question (Figre 2). Once the figures and ta- adding or deleting any details. Whees appropriate, the
bles are readythe authors can realistically compare theirP values/significance levelsnust be indicatedso that
findings to the original biological question to draft areaders can judge the data and derive their own conclu-
rough structural frameworkfaheir manuscript. sions. Since journal selection usually succeeds figure
Representation of data astable or figure is deter- preparation,authors should keep all original files intact

mined by the type of data being presented and the contewtile makingnecessary adjustments to meet the dimen-

in the manuscript sional requirements of the target journal. For further
Tables are useful for summarizing large datasetg. details on data visualizatioaeeO 6 D o n oegau e

field-based agronomic data. They must be wdelspned, Aut hors must ensure -adhanedéa

clearly legible and contain all the relevantfdrmation andselfexplanatoryirrespective of the main téxHence

(legends, units legends must be concise and contain all key information,
Figures can be used for presenting a diverse set of viich as sample number and abbreviations. @digures

ual elements, including the following: should be prepared for printing only if necessary, for

(i) SchematicsThesecan be used to depict a procesgleriving meaningful information. Accsery tables and
or pathway, e.g. experiméal design or analysis pipeline. figures, which are notssential for derivinghe major con-
They should contain text in addition to that in the manuelusions should be givemssupplementary information
script andmustbe used to highlight specific parts. Things to avoid:(i) Biased image manipulatior(ii)

(i) Images:They are an effective medium for com- Obscure legends and symbolfiggible font size (iii)
municating dscriptive information preciselyGel photo- Crowding and lack of themdiv) Improper scalingand
graplts a visual phenotype can swiftly reveal differential(v) Poor resolution
responses between contrasting genasyjeder test con-
ditions.

(i) Data plots:These areversatile tools which allow Selecting the right journal
complex information and largamountsof data to be
visualized as logical trends afdnctional/statistical rela- Once the figures are ready, authors can get a fair idea
tionship between two or more categories/individualsbout the projection of their paper. This turn, can
populations/items. In general, basic data plots (e.g. béide the selection of prospective journals for the manu-
graphs) compare means between experimenta| sets a(ﬁgl’ipt. Submission to an incompatible journal is one of
sted bytherespective standaretrorstandard deviation.  the major reasons behind outright rejection, with precious

time being lost during redrafting and communication.
While paneling, authors should critically evaluate Thus, it is imperive to make a judicious selection of
whether the sequence of illustrations in each figurtdrget journals based on the following points (Fiy3;
unambiguously supports the story flow. Modern biologyttps://www.springeropen.com/gptiblished/finethe-right-
is quantitationdriver; so wherever appropriate, graphicaljournal).
illustrations should be complemented by aqtitative Matching the scope and audiencetloé target journal:
plots (Figure 3). Moreover, authors should ensure thaBome studies explore a big questiorsome depthwhile
their images (e.g. microscopic, taken in RGB) are confthers are prospective in nature. Similarly, certain manu-
patible with printing standards (CMYK). Most journalsScripts are rooted in niche research areas, while others
require the figures to be prepared according to colof@ve broad implications witla wider readership. Thus,
blind-friendly practices lfttps:/jfly.uni-koeln.de/colory. ~ choosing the right journal, whose scope and audience
Graphics software such as GIMP can be used to edit afjatches thedentific premise and impact dhe study is
already existing figures that are incompatible with thesessential for acceptance.
guidelines. Figures must be clean (systematic arsymc
with the text), nonrepetitive, high resolution (sharp atReputation and impact of the papefny over and
300%) and properly scaled (extremely important). Withimnderevaluation ofo n ewiosk can result in immediate
a figure, individual panels should be clearly ldbdl rejection or poor visibility post publication resgtively.
according to their sequence in the main text. TheThus, after broadly determining the impact of their-arti
in-figure labels and symbols should beear, legible and cle, the next step is to find a journal with comparable
uniformly sized. Itis better to use bold fonts like Arial or quality and visibility. The nost common index used for
Times New Roman with uniform lettering. While some this purpose is thgournalimpactfactor (JIF), calculated
degree of processing is inevitable and indeed necessaag,dhe averagenumber of times articles from a journal
authors must refrain from biased image manipulation tpublished in the past two years have been Gitattps://
improve thér results. Routine processing, such as brightncites.help.clarivate.com/). Though popular, impact fac-
ness/contrast adjustment should be consistent acrosstal (IF) is only applicable to journals fulfiling Clarivate
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£ 7. Orient yourself —Eientify the X- factor
: 1) Finalize quality images; datasheets
SR 2) Outline the structural framework <
* Refine

Systamatic paneling of visuals with data plots
. _ Develop figures Non-biased, colour blind friendly processing
Descriptive legends with statistical info
\/

Match to journal

Manuscript information

journal finder <€—

Journal suggestions

¢ 1) Location, climate

2) Experimental material
Material and methods 3) Study design
4) Detailed/ brief protocol

,------------____
w
Z8-
I=W
z
5

l 5) Statistical information
1) Concise, informative subheadings
Results — 2) Intent of experiment (e.g. "To study") | I
3) Major findings summarized Yes No

condensed

1) Main finding/ hypothesis (1 line)

2) Rationale of approach (optional; 1-2 lines)
Y 3) Major conclusions as subtitles (if needed)

P A A 4) Inferences summarized; implications

R 7. Discussion — 5) Alternative explanations addressed, if any ]

6) Scientific context (w.r.t. prior reports, spl. if contrary) Quick Regular
7) Study limitations; suggested experiments
8) Significance, reinforced

9) Take home message (1-2 lines)

Refine/broaden

IOnIine only joumalsl | Traditional journals '

Processing fee

1) Biological question (1 line)

2) Main findings summarized (3-4 lines)

3) Significance (Novelty/ advancement (basic/ applied; 2-3 lines)
4) Future line of experiments (1 line)

5) Stimulating final statement (1 line) Not payable
— Waiver / Payable
1) General: Broad definition, impact, significance (1para) green route
_| 2) Buildup: Existing info, caveats (1 para)
3) Specific: Biological question, significance, approach (4-5 lines) Y
4) Main finding; significance (2-3 lines; optional) |subscription baseu| | Open access [

1) Big problem (1 line)

2) Biological question and experimental approach (2 lines)
~| 3) Key findings; contextualized implications (4-5 lines)
4) Significance (1 line)

1) Highlight: Novelty and significance
2) Explain: Conceptual/ technical advancement
3) Establish: Link with journal's scope

query >

Refine study <—No Positive response?

Yes

v

Journal template

Paid —, I— Free

—

L

Figure 3. Microstructure framework o 6 goodd resear ch manus c r-stgpginvolvedirthe preparation df a andnu-s t e p
script are outlined in detaiGroup 1 represents a key node of consideration as the authors csmittide journals for their manuscripts using eates

such as Source Normalized Impact per Paper (SNIP), Journal Impact Factor (JIF) and Journal Citation Report (JCR). Aughdhsscamework for

mapping and formulating their papers, with modifications to suit specific disciplines and resddsch fie

Analyticsdstandards. Moreover, there is no directcorrelaAut hor 6 s r Afgrushortistimgesonesjaurnals,
tion between théF of ajournal and the actual outreach ofauthors mustarefully evaluate whetheheir publishing
a paper. criteria match with their immediate requirements. For
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instance a journal with faster turnaround will be more suit- (ii) Superfluous conterit Must be objective profes-
able if o n endess to publish quickly for instance, online sional, and avoid ovenflating the significance ob ne 6 s
only journals. Ifone can afford to wait, a higher impact findings.

journal with slower publishing speed can be targeted.
Authors should carefully weigh these factors and discusussIng Journal templates
with their colleagues and superiors before making a fin
decision. It is a good idea to identify 8 jourrals at this
point, sothatin case of rejection, the manuscript can b
quickly submitted to the nexXtest journal. There are mul-
tiple journal finding tools which take ithe author® in-
puts to indicate suitable journals (Table 1).

aAs mentioned beforegyreparinga manuscript fit for sub-
mission generally requires several rounds of revision and
?ormatting. Instead of writinghe entire manuscript and
then adapting it to journal standards, authors can directly
use premade journal templates. Nowadays many journals
offer both MSWord and LaTeX formats to aid authors
with submission Table ). Endnote isa multi-utility
Pre-submission enquiry softwareequipped with predefined Word templates for a
variety of journals. Among online paid options, typeset is
Before devoting considerable time and effort towardsan allaround writing service that offers botWord and
drafting the manuscript to fit the target journal, it is onlyLaTeX templates for 100,000+ journals, in addition to
sensible to gauge the pr osqilabarationard qealityi chezlk fdr plagism and grans t .
donethrough apre-submission enquiry, a partial submis-mar (https://www.typeset.io/). Similarly, overleaf is an
sion addressed to the editwhich briefly summarizes the online LaTeXxbased collaborative writing and editing
major findings ofthe paper, highlights its significance tool which hosts templates for most of the major publi
and emphasizes its suitability for publication in that jourshers fttps://www.overleaf.com/ Many journals under
nal (Figures2 and 3). A presubmission enquiry informs Elsevier known as your paper,your way), ACS and re-
oneas to whethehis/herarticle has a good chancéatlito- cently Wiley, allow formatfree submissions; only revised
rial acceptance, thereby saving substantial amofitime  articles need to be formattextcording tojournal guide-
and efforts in case of manuscript rejection. Moreptisre-  lines. However, this relaxation may not be applicable to
sensitive research, edrug or vaccindrials, requiregapid all journalsand authors must consult individual journal
review to avoid obsoletion hftps://www.editage.com/ guidelines for detailed information.
insights/howto-write-a-presubmissiofinquiry). Unlike
mantscripts, a presubmission query can be submitted to
multiple journals ino n ezéne of consideration; the final Materials andmethods
manuscript can bpreparedaccording to the journal with
the most favarable response. A positive feedback indi-As any graduate student would swetire Methodology
cates that the journal is anticipatitige manuscript, giving section is the easiest part to write in a manuscript. This
the authoran edge over other submissions. Thaisthors details the various protocols undertaken address the
are advised to carry out psabmission queries before thebiological question, for easy replication by fellow inves-
manuscript is completed\ typical presubmission enquiry tigators (Figire 3). Starting from description of the exper-
consists of the following components: imental designthe section should be written in the same
order as the storflow. For outdoor experiments, neces-
(i) The major findings of the paper, represented b 1 sary information on climatic conditions or geographical
key highquality figures. The purpe is to introduce the location should be provided. Established protocols (along
principal idea othe manuscript to the editor with any specific changes) should be mentioned briefly
(i) An abstract that underscores the key reswdtedl  with suitable references, while new methods or protocols
their specific and broad implication. It should give thenust be explained in detail for easy fieption. Wherever
editoranoverall idea othework and helghim/herdecide required, authors should use standard systems for units
if thereseac h  wi | | be rel evant tand nonteeclature, e.g. melndienal Systand of Undts (SI).
(iif) A cover letter which highlights the novelty andTo finish, authors should also describe the statistical
significance ofthe findings and explains how these con-methods used (including confidence levels, etc.).
tribute towards advancing the existing knowledgeha Finally, sincemany authors describe previously pub-
field. Finally, a connectiomust be estaldhedbetween lished protocols, extent of word identity/plagiarism can
onewdosr k and the journal 6s [=chglpim.this section. Authors should check for the
Things to avoid: extent of plagiarism using software like Grammarly
(i) Vaguel/verbose conteitMust be concise an@nly and Turnitin (Table 1)An active voicecan be usedn-
include the important details necessary for assessing tbiead of passive paraphrasing to keep it interesting for the
quality and suitability ob n ewdrk. reader.
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