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Growth of preprints in the biological sciences

Preprint: version of a scientific paper that precedes publication
in a peer-reviewed journal and is uploaded to a public server.
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Some benefits of preprints

» Earlier access to new findings & technologies
(and negative results, confirmatory/contradictory results)

* Freely accessible
* Help transparency & reproducibility

* Open up dialogue about work

* Rapid dissemination of results
» Establishment of ‘priority’ for a particular finding
* Preprint can be referenced

» Early feedback on work from community

Scientific
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Authors
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Preprints are also an opportunity for publishers

Inviting interesting studies Innovation in peer review
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Authors should control the decision to publish
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The peer-review trial was right to aspire to give control of publishing decisions to authors. But
inserting an editorial n authors and publishing is much more about
empowering editors than it is about empowering authors.
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solved by bioRxiv (and other preprint servers), which makes it possible for scientists
to share their work when they feel ready to do so. In many corners of biology, papers
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} Most authors get personal feedback via email, or comments via

Twitter
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Preprints per Month
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1 prelLights: preprint highlights (‘News & Views for preprints’)

EGFR signaling coordinates patterning

i i . L Preprint information
with cell survival during Drosophila & link
epidermal development

‘Sam vel Hernry Crossman, Sebastian | Strefchan, ‘jean -Paul Vincent

Preprint posted on August 28, 2018
Short engaging summary of
Why do cells die when they are in the "wrong” place? Preprint shows 0 the prepl’int ,

lack of EGFR signalling, rather than any cell fitness recognition event,
Is responsible

preLighter (link to profile)

Selected by

Categories:
Background

Cells that fail to form the correct tissue for their envireonment are often eliminated by apoptosis. This

phenomenan has been observed across model organisms from zebrafish to mice, and is triggered : .

by mutation of signalling pathway genes reqguired for patterning. The phenotype is particularly BaCkgrOU nd 1 nformat]on
evident in Dresophila segmentation mutants: mutation of genes that function at different steps of

the segmentation cascade to define the Drosophifa body plan leads to widespread apoptosis in the

compartment where they are normally expressed (Fig. 1).

Wild-type Ftz mutant




1 prelLights: personal thoughts on the preprint

Conclusions and thoughts

Through a series of elegant genetics experiments and image analysis, the authors show that death Key ﬁnd]ngs
of mispatterned cells in Drosophila segmentation mutants arises from disrupted EGFR signalling

patterns. In addition, the data indicate that insufficient exposure to EGFR signalling could be a trigger

of cell death in wild-type larvae.

Importantly, the preprint leads to the intriguing suggestion that as well as dictating compartment preLighter’S
boundaries, segmentation genes could also control compartment size through tight regulation of .
EGFR signalling. This builds on previous studies implicating EGFR signalling in cell number regulation take on preprint
(Urban et al, 2004; Bergmann et al, 2002; Gioboa and Lehmann, 2006; Parker, 2006), and extends the

findings by implicating the pathway in size control of whole segmenits in the developing larvae. This

sizing mechanism, where a limited source of a growth facter supports survival of only a subset of

produced cells, is reminiscent of that described for developing neurons in mice, where cells are

massively overproduced and compete for limited levels of nerve growth factor (Raff, 1992). Together,

the findings suggest that tight regulation of cell death, as much as proliferation, enables the

establishment of normal body and organ size during development. Questions to the

Questions preprint author

Death of mispatterned cells is also seen in systems with less distinct signalling compartments. For
example, in mice, deletion of APC in the developing neural crest results in massive apoptosis
(Hasegawa et al, 2002). Given the system differences, do the authors think that similar mechanisms
are responsible in this context?

The authors make the interesting observation that apoptosis is triggered at embryonic stage 11, long
after fezshould have fulfilled its function in segmentation and after the cessation of proliferation. It
would be really interesting to know how this time-dependent sensitisation to low EGFR signalling is
orchestrated - are there any contender mechanisms?

Posted on: 26th September 2018



prelLights: author’s response

Sam Crossman shared

This paper was both mine and |P's first experience with BioRxiv. The entire process was quick and
easy and | don't think either of us will have any doubts when it comes to sharing pre-prints of our
work in the future. We have received many great comments and suggestions since the report went
online and | was very pleased when Sarah got in touch to share her excellent prelight and ask us to
provide a commenit.

The presence of apoptotic cells in Drosophila segmentation mutants was first observed over 35
years ago and yet, at the start of this project, we couldn't really explain why these cells were even
dying in the first place. The patterning genes we were investigating were not survival factors and we
could remove them from cells in culture with no deleterious effects. However, when we stopped
them from functioning in the context of the developing embrya, we saw strong bands of cell death in
the regions where the genes would normally be expressed. Initially, we thought we were looking at
the output of some farm of developmental quality control mechanism - where cells lacking the
patterning inputs required to differentiate carrectly are removed from a tissue befare they can
cause any harm. In hindsight, this was perhaps a bit naive and, in fact, the answer was staring us in
the face all along.

Our study is very much built on a sturdy foundation of work from a number of groups, particularly
those of Matthew Freeman, Andreas Bergmann and Joe Parker/Peter Lawrence. It is, for example,
well known that EGFR signalling promaotes cell survival. Likewise, it is known that the major EGFR
ligands are expressed in a segmental fashion in Drosephila embryos, with regular peaks of ligand
production occurring throughout the epidermis. In many ways, the main purpose of our paper is to
connect these observations. By showing that patterning errors disrupt the regular production of
EGFR activating ligands and that the major consequence of this disruption is localised cell death, we
were able to explain apoptosis in mis-patterned embryos and speculate on the implications this may
have on size control and overall body dimensions in the process.

Even though we set out hoping to discover a novel mechanism of tissue homeostasis and cell fate
surveillance, | am pleased that our work ended up complimenting and building on a number of
excellent pre-existing studies. We are under constant pressure to discover new mechanisms or
rewrite old theories in order to inflate the impact factor of our publications. However, in this
instance, the simplest explanation proved to be correct and I'm very happy with the final outcome!

Author’s response to questions

Authors have revised their work
based on the preLights discussion

And we have seen prelights cited
in published peer review reports



% Commentary after journal publication to learn about peer-review process
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preprint —> preprint highlight — author’s comments — journal publication
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What were the most important
improvements in the manuscript as a result

of peer-review?
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prelists: curated preprint

Topic-specific preprint lists
CRISPR technology

Preprints describing new methods for CRISPR genome enginesring.

Listby  Fillip Port

Preprints:

PAM recognition by miniature CRISPR-Cas14 triggers
programmable double-stranded DNA cleavage

Tautvydas Karveiis, Greta Bigelyte, Joshua K. Young, Zhengiin Hou, Rimante Zedaveinyte,
Karolina Pociute, Arunas Silanskas, Ceslovas Venclovas, Virginjus Siksnys

heep: Full

Expanding The CRISPR Toolbox With Mad7 In Zebrafish And Human
Cells

Wesley A Wierson, Brandon W, Simone, Zachary C. WareJoncas, Caria Mann, Jordan M. Weiker,
Wiiliam A.C. Gendron, Michael A. Barry, Kari. Clark, Drena Dobbs, @ Maura A McGrail, @
Stephen C Ekker, jeffrey C Essner

?

Preprint lists from conferences

EDBC Alicante 2019

Preprints presented at the
Cangr

m Colfs to
revelopment

Preprints:

Structural color in Junonia butterflies evolves by tuning scale

ina thickness

miR-9 mediated noise optimization of the heré oscillator is needed
for cell state progression in the Zebrafish hindbrain

l Sergio Menchero

Any scientist who registers on preLights can curate preLists!
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1 The community aspect of prelLights

Commentaries and blog posts Meeting up at conferences, giving talks

e Company of

Biologists

Preprints promote transparency and
communication
Posted by WHB_Masselink on August 12th, 2018

Carmen Adriaens?, Gautam Dey?, Amanda Haage®, Wouter Masselink* ¥, Sundar Ram
Naganathan®, Lauren Neves®, Teresa Rayon’, Samantha Seah®, Srivats
Venkataramanan®.

preLights: Preprint highlights for biology




2  We help preLighters build their profile

Meet the preLighters: an Heesthe pralightas.an Meet the preLighters: an

interview with Carmen interview with Erik Clark interview with Samantha
15th June 2018

Adriaens Erik Clark is a postdoctoral researcher at the University of Cambridge in the lab of Seah

Erik studied at Oxford and Imperial College London before starting his PhD, where he worked on

16th May 2018 26th October 2018
segmentation patterning in Drosophila. Erik has won a number of grants and awards, among them
Carmen AdTaens = a Ut year PhDStadenc i he S the BSDB Beddington medal for the best PhD thesis in Developmental Biology ( to see his Samantha Seah is a PhD student at EMBL, Heidelberg in the Iab of e h R alner 5
Cancer Biology (VIB-KU Leuven) in Belgium. She is currently completing her final year of doctora  Secdington lecture), We caught up with Erik at his office at the University of Cambridge Zoology 2 geneticist, and now develops microfluidic technology for antibody screening. We caught up with
Department to talk about his evo-devo research and his experience with preprints and preLights.
research in the &li at the Center for Cancer Research, NCINIH in Bethesda, Samantha to talk about different aspects of science, preprints and preLights.

Carmen's research focuses on a long noncoding RNA that gives rise to a nuclear body called the
paraspeckle. We caught up with Carmen to discuss her research, her thoughts on preprints and
experience as a prelighter.
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Meet the preLighters: an Meet the preLighters: an Meet the preLighters: an
interview with Heath interview with Natalie Dye interview with James

MacMillan 23rd April 2018 Gagnon

ZibcAugusaiiE is a postdoctoral scientist in , studying growth Sth May 2018

Heath MacMillan is an Assistant Professor at Carleton University in Ottaw. isstudying  control and tissue patterning in Drosophila. We caught up with Natalle in Dresden to talk about her

mechanisms of thermal tolerance in insects and aims to answer questions like Why can one s career and research, her opinion on preprints, and her first impressions of being an active member James cagnoylis an AsTstant Bl atessor atine Unleersity on Uiy Wiers fie srarted at the
survive a Canadian winter while the other cannot? We caught up with Heath to talk about his  of the preLights community. beginning of the year. As a postdoc at Harvard, he developed methods for lineage tracing in
research, lab and preprints Zebrafish embryos, using CRISPR-Cas9 barcode editing. We caught up with Jamie to talk about his

research, how science can be made more open, his enthusiasm for the preLights project and the fun
sides of being a junior P1.
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% preLights - the first 20 months

» >150 ‘preLighters’

* 560 posts

» 1/3 of posts feature an author’s response
» >2,000 views per week

+ >3.8K followers on Twitter

» Feedback from community has been hugely positive

bioRxiv preprints link
to prelLights posts

Indexed in EuropePMC

Europe
PubMed
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Preprint discussion sites covering this article:
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