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Scientific Communications!

1. Why is it important to communicate research?

Because: We should | We wantto | We have to

2. Who are (or will be) your audiences?

Peers, editors, reviewers, mentors, public, employers, family
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Conferences, classes, journals, grant applications, interviews

3. Where will you communicate your research?

4. When will you present your research?

Research completed, in progress, this summer, after summer

5. How (methods/modes) will you communicate your research?
Papers, talks, posters, grant applications, blogs, articles



Researching Research

How do you find appropriate background literature?

1. Ask other people what to read.
2. Search Engines:

Google Scholar: http://scholar.google.com

3. Electronic Databases

PubMed: https://www.ncbi.nlm.nih.gov/pubmed/

Scopus: https://www.scopus.com



http://scholar.google.com/
https://www.ncbi.nlm.nih.gov/pubmed/
https://www.scopus.com/

Reference Managers
To find papers

To cite papers

To save papers Z

To create a reading list

To create a bibliography

Zotero: http://www.zotero.com €< FREE!

Endnote: https://endnote.com €< Not Free, ~$250

+ about 30 other products


http://www.zotero.com/
https://endnote.com/

Reference Managers
Zotero

http://www.zotero.com

L



http://www.zotero.com/

Writing a
Scientific
Manuscript




Types of Science Papers

Research Papers
Review Papers
Commentaries

Letters to the editor
Book/software reviews
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liLLibri poi foprai Profeti fi manifefta haver hauuto
il fpirito di Profetia . Quantunque certi ignoranti
delle Sacre lettere negano, che fufle ftato. Profeta;
perche Currsro habbia a gli Apoftoli detto, Non
¢ft veftrum noffe tempora, velmomenta. &altroue,
Omnes Propheta, e lex viquead Iohannem prophe-
tauerunt: la qual cofa fi deue intendere della prima
venuta di Crrrsro: come dicono Girolamo {o-
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When are you ready to write a paper?
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What are the parts of a paper?

Title
Authors
Affiliations
Abstract
Introduction
Methods
Results

Figures

Tables
Discussion
Acknowledgments
References
Supplemental Material



Authorship

* Who Is an author?
 |n what order?

Piled Higher and Deeper by Jorge Cham www.phdcomics.com
THE AUTHOR LIST: 6IVING CREDIT WHERE CREDIT IS DUE
The third author The second-to-last
The first author First year student who actually did author
Senior grad student on the experiments, performed the Ambitious assistant pro-
the project. Made the anal{sus and wrote the whole paper. fessor or post-doc who
figures. Thinks being third author is “fair”. instigated the paper. -
0
9
Michaels, C., Lee, E. F., Sap, P. S., Nichols, S. T., Oliveira, L., Smith, B. S. by
n Pyoet
8 £
- ?
Y The second author The last author 0
£ Grad student in the lab that has X'J?hg‘,iﬁ;’,'ﬁei"ﬁg&’% The head honcho. Hasn't £
3 nothing to do with this project, i ds R eié even read the paper but, hey, @
but was included because really reads. Keserv he got the funding, and his
% he/she hung around the grou for undergrads and famous name will get the 3
§  meetings (usually for the oo& technical staff. paper accepted. g

title: "Author List” - onginally published 3/13/2005



SCIENCE

Which journal?

Scienc

» Audience '
FOUNDED: 1869 1880
Published by: Nature Publishing Group ~ American Association

Y I t f t (a Si;isi?ri of MacMrIIag P;Jbﬁsh?rs for the Advancement
td. of London, a subsidiary o i
mpact factor G lonin astboiom ol of Science (AAAS)

Holtzbrinck, GmbH)

Cost: £10 $10
o ( t 0™ ST LT
O S Impact Factor: 31.434 28.103

(It is mportant to compute this to the third decmal. Units: inches)

Sections: News News of the Week
i L e n g t h News Features News Focus

Correspondence Letters
Perspectives Views
= Articles Research Articles
(] I I m e Letters Reports
Jobs Careers
To-mah-toe Tomato
Ads per issue:
Full page ads: 16 9
Full page ads about itself: 6 5
Full page ads featuring
people in white lab coats 5 4
smiling and pipetting
something:
§ Which one will you
g submit your paper to? If only you had that problem.
v
B
, 5
InCite’s Journal Citation Reports R

https://jcr.clarivate.com/JCRLandingPageAction.action




Order of writing

Figures/Tables

Summary Statements
Scientific Audience

_ Materials and Methods
The linear

progression of
the process.

Points where data should be re-
evaluated to decide if the data,
results, and discussion all point
toward the conclusions.

Re-evaluate Data
Results

Discussion/Conclusions

X NS @ R RO

References

©

Introduction
10. Title

11. Conclusion Paragraph

From: O’Connor, T.R. and Holmquist, G.P., Algorithm for writing a scientific
manuscript, Biochem Molec. Biol. Educ., 37:344-348, 20009.
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Creating figures

T

» Use a vector graphics editor

 All figures need numbers
and captions

 Provide all of the infomation
that the reader needs to
understand the figure




Language

15t person is okay?

Active voice

— “the dog bit the postman”
vs. “the postman was
bitten by the dog”

Use appropriate jargon
Don’t use words if you

don’t know what they
mean

Don’t use 5 words if you
canuse 1

Use periods.

Forbidden words:
— Nowadays

—  Whilst

— Obviously

Results Words
(data relation words)

Discussion or Conclusion
Words (cause/effect logic
and mechanistic words)

Were correlated, were
positively correlated

A was a function of B;

A increased with increasing B

Associated

Accompanied

Interdependent, related,
correlated

Proportionate, reciprocal,
concordant

Causes, brings about

Necessary (strong);
mandatory, obligatory,
essential

Necessary and sufficient
(very strong)

Influences (weak) (affects)

A brings about a change in B
(effects); A influences B

Consequence, effect,
outcome, result

Elicit, produce, induce,
stimulate, consistent with

From: O’Connor, T.R. and Holmquist, G.P., Algorithm for writing a
scientific manuscript, Biochem Molec. Biol. Educ., 37:344-348, 2009.




Piled Higher and Deeper by Jorge Cham www.phdcomics.com

DECIPHERING ACADEMESE s=saciimisniamsiiaisss

"To the best of "WE WERE TOO LAZY "It should be _. 70K, SO MY EXPERMENTS
the author's = TO DO A REAL LITE- noted that..." = WERENT PERFELT, ARE
knowledge..." RATURE SEARCH" YOU HAPPY NOW??"

i It "These :I"Pﬁ:‘l[tf‘- — IF WE TAKE A HUGE LEAP
"Results were suggest that...” =  IN REASONING, WE CAN GET
found lhnjuErh - m?ﬁsw b8 MORE I'H.EA&‘I:'. QUT OF QUR
direct experi- WORKED ” DATA.."
mentation.” '

"Future work = “YES, WE KNOW THERE IS
will focus on...” A BiG FLAW, BUT WE PRO-

"The data agreed __ "F YOU TURN THE MISE WELL GET TO (T
mt«_1 well with =  PAGE UPSIDE DOWN SOMEDAY "

redicted AND SQUINT, IT DOESNT

el." LOOK TOO DFFERENT

ir .
LIEMAains an = )
open question." — W& HAVE NO CLUE EITHER.

JORGE CHAM © 2004

wWwww.phdcomics.com
title: "Deciphenng Academease” - onginally published 1/18/2004



Citations

Reference editor
* Who do you cite?
 How often do you cite?

REFERENCES Feiovimmienvour resis  * "5 fun"d e

Uiy —> 3 i;l EEEEE l 5 l*—féﬁéﬁe%m

EM YEARS A0
PAPERS FOUND
FROM OTIER —> iljllll II
FROM OTHER Et E l l l
FEREMNCE LISTS I BARPERS YOUR
\ = = ADVISOR HAD
BEEEE E'_ull GEBEB F
TO TELL YOU
AE{}I;JT
(600 GE060 66 Q@...
n TOTAL PRNTED =] PAPERS = PAPERS PAPERS ACTUALLY PAPERS MCLUDED
S0 OF PHOTOCO= = ACTUALLY ELA»:.TUALH 'FF_LE'JANT TO N THESIS REFE—

Pl 298 EEAR: 107 UNRERSTOOD: 5 ‘IEENE.E LIST: 246



Title

* Positive statement

« Summarize your results

» Be specific — appeal to the people who care
» Spell things out

YOUR THESIS TITLE Vole'Uie w one senvence.

a preposition
A good preposition tells your
readers "hey, this is not just a
futile exercise”

the colon
Can't decide what to title
your thesis? Use a colon!

“Witty catch- . Length-enhanced superlative in/of/ Obscure topic few
phrase” verblage with prolixity for people care about.

witty catchphrase obscure topic
Makes people think you're the boring stuff few people care
hip and culturally relevant. Mothing says “academic rigor” like a about

Only marginally related to the long string of dry scientific-sounding Sad, but true.
actual thesis? No problem. terminology and fancy buzzwords.




Formatting — oh the horror

« Margins

« References

e Spacing

* Font

« Section Titles (order)

Check: Instructions (Guide)for Authors



Cover letter

* Does anybody read it?



Corresponding Author:
University of Washington
Seattle WA 98105

Dear Senior Editor,

Please find attached our manuscript “Spatiotemporal sleep spindle networks reflect the intrinsic
connectivity revealed by waking behavior and resting state fMRI,” submitted to be considered for
publication in the Proceedings of the National Academy of Sciences. In this study we analyzed sleep
recordings from subjects implanted with electrocorticography grids for epilepsy monitoring. Taking
advantage of the unique combination of resolution and spatial coverage afforded by this recording
modality, coupled with a newly developed tool for analysis of large-scale neural data, we are able to
report several novel and interesting results. We confirm the existence of two primary spindle sources
and map their distribution across the surface of the cortex. Further, we show that sleep spindles cluster
into a small number of networks and that these networks span non-contiguous cortical areas. Finally,
we compare spindle networks to behaviorally-driven cortical activation patterns and to resting state
fMRI functional connectivity maps. Correspondence between these spatial patterns indicates that sleep
spindle networks are constrained by the same underlying functional connectivity as waking behavior
and resting state fMRI. These results have important implications for our understanding of spindle-
mediated functions such as sleep-memory consolidation as well as for pathologies in which abnormal
sleep spindles are observed. More broadly, these results help elucidate the intrinsic connectivity of the
brain and establishes a new technique for mapping this connectivity.

Thank you for considering our manuscript.
Sincerely,

XXX, YYY, 227



Peer review
ﬁ The peer review process

° Who are your something.
“peers” ‘ﬁ
<

e Some actual
reviews:

Scientists write Journal editor receives Peer reviewers read
about their results. an article angd sends it the article and
out for peer review. provide feedback

\_/ to the editor.

Editor may send reviewer comments
to the scientists who may then revise
and resubmit the article for further
review. If an article does not maintain
sufficiently high scientific standards, it
may be rejected at this point.

If an article finally
meets editorial and
peer standards it is
published in a
journal.

http://undsci.berkeley.edu/article/howscienceworks_16



Reviewer #1 :

This paper attempts to determine the strength of sleep replay of behavioral patterns in the prefrontal cortex as a function of distinct brain
states such as down-up shifts, K-complexes, spindles etc.

| can neither understand what the key findings are, nor assess the validity of the central claims. It seems that the manuscript is full of
unsupported and arbitrary claims. Followingis a partial list.

The prefrontal cortex is surrounded by many different brain regions. Show histological data to demonstrate that the tetrodes were in the
prefrontal cortex and not some other area in the forebrain, which are not connected to the hippocampus and hence should not be playing
any role in sleep replay or consolidation.

The silica tubing (tip diameter 125um) was much wider than the tetrode (tip diameter 25um). The tubing tip had an area of 15625 square um,
whereas tetrodes tip had an area of 625 square um. So, the silica damaged 25 times more tissue than the tetrode. The tetrode protruded
1.5mm out of the silica tubing and the tetrodes reached up to 4mm deep inside the brain. So the silica tubing for each of the tetrode went in
about 2.5mm through the cortex above the tetrodes, causing 25 times as more damage than the tetrode alone. Isn't this increased damage of
concern? What histological procedure was followed to asses the amount of damage caused by the insertion of wide silica tubing?

Since the results depend on unit identification, provide better description and evidence of unit isolation.

Data analysis methods seem rather ad hoc. Five different methods were used to detect different rhythms: 50ms smoothing of spikes for up-
down shift detection, 30ms smoothing of spike density for detecting HVS, and filtering of the LFP for detecting K-complexes and LVS in
different ranges with certain thresholds. Further, the K-complexes were separated from up-down states by putting an arbitrary cutoff of 10s
period between down states and K-complexes.

These methods seem hoc, highly subjective, very parameter sensitive and without clear physiological justification. The authors should use just
one or two methods to do all the segregation of data and provide clear physiological and mathematical justification for the procedures and
parameters used.

Yet another set of unjustified parameters (50ms smoothing for EV calculations versus 100ms binning for template matching) are used for the
explained variance calculations.

The EV calculation methods refer to "R matrix" that is not defined.

The results about sleep replay of spikes are presented in a very abstract fashion. There is not a single spike raster that demonstrate the key
results. This is particularly worrisome when the methods used are so ad hoc and parameter sensitive.



Reviewer #2 :

XXX et al. have investigated reactivation during nREM sleep by characterizing ensembles of cell firing in the rat prefrontal cortex. A sleep-
wake-sleep paradigm was used - this allows for detecting an increase in correlated neuronal firing during sleep as a consequence of behavior
prior to sleep. The key contribution of the paper is identifying during which components of the sleep the reactivation predominantly occur.
Reactivation is associated with down-to-up state transitions, K-complexes and low voltage spindles - but not high voltage spindles. This is
important basic knowledge providing a better understanding of the functional role of the various sleep components during nREM sleep. The
data acquisition and analysis is very well done. The key components of the analysis is based on previously published techniques (e.g.
explained variance) and seems very robust. The paper is clear and concise; however, the Result section is a difficult read (see below).

Specific comments
From the Table is appears that the time spend in HVS is very little compared to LVS and KC. How does that speak to the claim that reactivation

did not occur during HVS; i.e. was there sufficient data to make the case?

Page 3
Introduction. Please define the frequency ranges for HVS and LVS.

Method section. The criteria for how to automatically identify the different sleep stages are clear. It is however not clear how these criteria
relate to automatic detection procedures of other laboratories. How generally accepted are the criteria?

The result section is difficult to read. For instance Fig. 2 is only briefly mentioned. What do we specifically learn from the different panels (e.g.
whats the point of the last panel in Fig. 2B?). | propose to better walk the reader through the figures. LVS, HVS and down-to-up transitions
could be indicated directly on Fig. 3 and 4.

Page 19. 'Not surprisingly, therefore, these two parameters are correlated with each other.' Down states and K-complexes | assume? Where is
this shown?

Figure 7. Why are date for only one rat reported?

| take it is the down-to-up state being of interest. However the abbreviated title refers to only 'down states' - same in Fig 6, Discussion page
20 (line 5 from below).

Reactivation has also been found during REM. Why was REM not characterized?
Table 1. Please list units for the parameters and explain what they mean (e.g. time spent ...).

Spectrograms: color bars with units missing.



Reviewer 1:

In the MS by XXX et al the spatial distribution of spindle activity in subjects with implanted electrocorticography arrays for epilepsy
Monitoring was investigated after either training or no-training on a brain-computer interface (BCl). BCl training involved either high-gamma
(2 subjects) or beta/mu (1 subject) frequency. These feedback signals were produced by subjects in cortical areas coding for either tongue or
hand movements.

The main findings are that the three subjects with BCl training produced on average a significantly higher rate of spindles at the electrode
used for BCI control after training as compared to NREM sleep the day before training. The two control subjects did not reveal this pattern.

A second analysis calculated coincidence measures and hierarchical clustering depicted as dendrograms. Here, electrodes revealing increased
spindle rate after BCl were largely also part of the same cluster.

The main message of the paper is that BCl training leads to locally increased spindle rate and greater local coincidence in post-NREM sleep as
compared to pre-training sleep. An effect not observed in non-BCl training controls. BCI training consisted of positioning a vertically moving
cursor within one of several target regions.

There is meanwhile convincing evidence for the local character of sleep spindles (e.g. Nir et al). Also the concept that spindle or slow
oscillation activity is locally increased in an activity-dependent fashion is not entirely new. However, most of the latter studies have been
conducted using scalp electrodes (e.g. Clemens., Fogel, Huber et al., Bergmann et al) or in animals (Sterman et al 1970). The new elements of
the present MS is that BCl can increase local spindle activity, and that this was shown with ECoG recordings.

These are very nice findings. | have however some points to be addressed:

Methods.

1. p. 15 (SI) Why was 1-6 hz used for calculating delta band power when the typical range for scalp recorded EEG is (0.5) 1- 4 Hz?

2. Probably because data from different recording devices/lab groups was used there are some reported inconsistencies: in the SOM high
gamma is reported as 70-200 Hz, in the main text as 70-100 Hz. Since (in the Sl) the low pass was 134.4 Hz higher frequencies could not be
fully assessed.

3. Fig. 1 Subject 1 seems to show enhanced spindle rate also over the frontal cortex (a non-coincident group). The authors should investigate
whether there possibly is a consistent temporal relationship on a larger time scale between these two clusters (cp. Molle et al 2011). May the
frontal group reflect activity of the (slower) frontal spindles?

4. For subjects 1 and 2 high gamma activity was used for BCl, whereas for subject 3 only beta/mu activity could be used. Also the BCI control
electrode was positioned over the premotor (subjects 1 and 2: primary motor) cortex. One might assume that the strategy of subject 3 was
different? Did the relationship of movement vs. imagery for BCl control possibly differ between subject 3 vs. 1 and 27?

5. Please report whether there were any consistent changes in any of the other frequency bands during the BCI task as compared to controls.
This may

not be statistically assessable due to the small subject count, but at least in the Sl a descriptive account should be given.

6. The discussion following Figure 1 needs streamlining. The authors summarize ?The generalized nature of these results?.? before having
given all the results. It os not until farther down that the dendrogram results are described and shown. Also the relevance of the spindle

Findings in regard to the task (?One of the unique aspects of BCI ?.?) should be given before the summary.



Reviewer 1:

This article is an important proof of concept of ECoG electrical stimulation for brain computer interfaces, and translation from animals to
humans. The flow is clear, the article is well written and the results are very interesting.

However the IRB limitations prevented longer term experimentation. | am wondering whether one would see long term adaptation to the
stimulation if the BCl was to be used on a day to day basis. Since ECoG stimulation is a routine test for somatosensory mapping in those
patients, it would be interesting to look into the repeatability when patients have to be mapped several times, or comparing responses of a
few trials with the same stimulation parameters. This would still be far from the "continuous" stimulation needed for a BCl, but provide some
insight in the adaptation.

Reviewer 2:

In this manuscript, XXX and colleagues use ECoG arrays, implanted in Human subjects over sensorimotor cortex for clinical purposes, to
address whether various electrical stimulation parameters are discriminable (they are) and to inquire about the qualitative nature of the
evoked percepts as parameters were varied (the subjects reported variations in intensity). These are important results which act as a critical
confirmation of and elaboration on classic findings in humans and animals. | am generally happy with the manuscript as is, but | have some
comments and concerns.



Revisions
* Be nice

* Do what you can, defend what you can't
* Respond to everything

Piled Higher and Deeper by Jorge Cham

ADDRESSING REVIEWER COMMENTS

Reviewer comment:

“The method/device/ paradigm
the authors propose is clearly

wrong.

How NOT to respond:
X “Yes, we know. We thou

could still get a paper out of it.
Sorry.

Correct response:

v “The reviewer raises an interest-
ing concern. However, as the
m}m of this work is explorato

not performance-based, vali-
dation was not found to be of
critical importance to the contri-

bution of the paper.”

Reviewer comment:

“The authors fail to reference the
work of Smith et al,, who solved
the same problem 20 years ago.”
How NOT to respond:
X “Huh, We didn’t think anybody
had read that, Actually, their
solution is better than ours.”

Correct response:

/' “The reviewer raises an interest-
ingamdomrem. However, our work
is on completely different
first %rinciples (we use different
variable names), and has a much
more attractive graphical user
interface.

BAD REVIEWS ON YOUR PAPER?
LINES AND YOU MAY YET GET [T PAST THE EDITOR:

www.phdcomics.com
FOLLOW THESE GUIDE-

Reviewer comment:

“This is poorly written and

scienupﬁ‘cg‘l!lr ug::ulzd. I do not

recommemi it for publication.”

How NOT to respond:

X "'th:)u 0&0‘;3 ll:evwwer‘ I know
who you are! I'm gonna ou
whenyit’s my turn to revgﬂwf!

Correct response:

' “The reviewer raises an interest-
ing concern. However, we feel
the reviewer did not fully com-
prehend the scope of the work,
and misjudged the results based
on incorrect assumptions.

Wwww.phdcomics.com

JORGE CHAM © 2005

title: "Addressing Reviewer Comments” - originally published 5/3/2005



Dear Senior Editor,

Please find attached our revised manuscript “Spatiotemporal sleep spindle
networks reflect the intrinsic connectivity revealed by waking behavior and
resting state fMRI.” The authors wish to thank the reviewers for their careful
reading and thoughtful criticism of the manuscript. We have taken their
suggestions under consideration and believe the manuscript is improved as a
result. In response to the comments we received we have significantly
revised the text, included a new Supplementary Methods section, and
created several new Supplementary Figures. In particular, we have made
substantial efforts to clarify the methods and quantify the results. Please
note that in order to accommodate the new text we have reworked figures 1
and 4 to include only example data from one subject. The full data for all
subjects has been moved to the supplementary information.

We believe that these changes address the concerns raised by the reviewers
and greatly improve the overall quality of our submission. Below we have
provided point-by-point responses to the reviewer comments.

Thank you for considering our manuscript.
Sincerely,

XXX, YYY, 227



Reviewer #1:
Comments:

This is a well-written study with appropriate introduction and discussion. The questions addressed by this study are important and the
method is original. The results are, at first glance, important and fit well with an emerging picture of spindles as distinct entities engaging
different cortico-thalamic systems. However, essential elements of the methods are not disclosed, and the results are descriptive.

Methods

1. An automated method for grouping spindles would be quite useful but the actual process and results of the DMD method are unclear.

Response: We have now included more details about the DMD method both in the Methods section as well as in a new Supplementary
Methods section. We have also included a supplementary figure outlining the method as a block diagram.

2. The Archiv paper states that the DMD method is actually applied to an augmented matrix (the original matrix augmented with additional
time-shifted replicas of the data). Was that the case in the current study and if so how many replicas were used in the augmented matrix?

Response: Yes, the DMD method is applied an augmented matrix. We chose the number of stacks to be the smallest integer h so that hn >
2m where n is the number of channels and m is the number of data points in the window. This stacking provided enough DMD modes to
capture the observed dynamics. This information can be found in the Methods section of the manuscript.

3. As far as | can tell, there is nothing in the method per se that focusses on different frequencies; rather this emerges implicitly as a result of
the operator relating the data matrix to its replica shifted one delta t into the past. Is this correct? If so, were modes found that were not
related to spindle frequencies? What proportion of the accepted modes (i.e., accepted into the most explanatory group) were associated with
spindles and what proportion were associated with other phenomena such as K-complexes, interictal spikes, or artifacts?

Response: No, it is not correct that nothing in the method focuses on different frequencies. Modes are selected based on their frequency,
which must be in the subject-specific spindle band. Modes are extracted at many different frequencies; these modes form the basis of the
DMD power spectrum for each window. Presumably some modes are related to K-complexes, interictal spikes and artifacts but these modes
should not form a significant portion of the accepted modes because they are either in a different frequency range (K-complexes), span the
entire spectrum (artifacts) or are not periodic at the spindle frequency (interictal spikes) and therefore rejected by the autocorrelation
constraint. We believe that the inclusion of a schematic diagram of our detection method (figure S16) makes these points clear to the reader.

Etc.



Proficiency

* Practice!
 Read some papers!




