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Abstract

The connectivity of mitochondria is regulated by a balance between
fusion and division. Many human diseases are associated with
excessive mitochondrial connectivity due to impaired Drpl, a
dynamin-related GTPase that mediates division. Here, we report a
mitochondrial stress response, named mitochondrial safeguard,
that adjusts the balance of fusion and division in response to
increased mitochondrial connectivity. In cells lacking Drpl, mito-
chondria undergo hyperfusion. However, hyperfusion does not
completely connect mitochondria because Opal and mitofusin 1,
two other dynamin-related GTPases that mediate fusion, become
proteolytically inactivated. Pharmacological and genetic experi-
ments show that the activity of Omal, a metalloprotease that
cleaves Opal, is regulated by short pulses of the membrane depo-
larization without affecting the overall membrane potential in
Drpl-knockout cells. Re-activation of Opal and Mitofusin 1 in Drpl-
knockout cells further connects mitochondria beyond hyperfusion,
termed extreme fusion, leading to bioenergetic deficits. These find-
ings reveal an unforeseen safeguard mechanism that prevents
extreme fusion of mitochondria, thereby maintaining mitochondrial
function when the balance is shifted to excessive connectivity.

Keywords Drpl; mitochondrial fusion; mitofusin; Omal; Opal

Visits to Wiley Online Library
June 2016 - July 2017

. 1% SOCIAL NETWORKS

21% TYPED/BOOKMARKED
25% OTHER WEBSITE

53% SEARCH ENGINE

Introduction

The mitochondrion is an essential organelle for a variety of cellu-
lar processes, including energy production, metabolism, and signal
transduction.  These mitochondrial functions depend on

Results

An experimental system to analyze Opal processing

To investigate the mechanism by which the conversion of the long
forms (L1 and L2) to the short forms (S3 and S5) is increased in
Drp1-KO cells, we simplified our experimental platform by ectopi-

Artificial flickering induces Opal cleavage

The pharmacological and genetic experiments described above
suggest that flickering promotes the proteolytic cleavage of Opal in
the absence of Drpl. To test whether flickering is sufficient to drive

Discussion

Flickering—repeated, transient decreases of the membrane poten-
tial—has been observed in multiple cell types, including smooth
muscle cells (Chalmers et al, 2015), cardiomyocytes (Duchen et al,
1998), and a neuroblastoma cell line (Loew et al, 1993). In this
study, we show that flickering induces Omal-mediated Opal
cleavage when mitochondrial division is decreased. Our data
suggest that this Opal cleavage, along with the degradation of
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Materials and Methods

Animals

All animal work was performed according to the guideline estab-
lished by the Johns Hopkins University Committee on Animal Care.
Control (Drp 1™/ Niver-specific Drp1-KO (Alb-Cre::Drp1™®/fox),
Omal-KO (Omal /"), and DrplOmal-KO (Alb-Cre::Drp1/ex/fex..
Omal /") mice were generated by breeding (Quiros et al, 2012;
Yamada et al, 2018).

Cells

HEK293T cells were cultured in Dulbecco’s Modified Eagle Medium
containing 10% fetal bovine serum. MEFs were cultured in Iscove’s
modified Dulbecco’s medium containing 10% fetal bovine serum
(Wakabayashi et al, 2009). Stable cell lines expressing Opal-HA
were selected with 400 pg/ml G418 sulfate. To generate DrplOpal-
KO MEFs, Drp1mo¥/floxgpaflox/flox MEFS were isolated from Drp17o%/
ox0pal™*/1°% embryos as described previously (Yamada et al,
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A L2 was tagged with HA at the C terminus and expressed from the doxycycline-inducible promoter.

B Western blotting of WT MEFs, Drpl-KO MEFs, and Drpl-KO MEFs carrying Drpl, all of which express L2-HA, using the indicated antibodies. The expression of L2-HA
was induced for 16 h (0.1 ug/ml doxycycline). The asterisk indicates non-specific bands of anti-Omal antibodies.

C Quantification of band intensity. Values are average + SD (n = 3).

D The activation of Omal Omal is proteolytically activated and then undergoes degradation.

E WT and Drp1-KO MEFs, both of which express L2-HA, were transduced with lentiviruses carrying either scramble or Omal-targeted shRNAs. Whole-cell lysates were
analyzed by Western blotting using the indicated antibodies. The asterisk indicates non-specific bands of anti-Omal antibodies.

F Quantification of band intensity. Values are average + SD (n = 3).

Data information: Significance was calculated using ANOVA with post hoc Tukey in (C and F): *P < 0.05, **P < 0.01, ***P < 0.001.
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Editorial Assessment

Conceptual advance

« What is already known in this area and related fields? What gap in knowledge motivates
this research? How do the main claims of this study relate to benchmark prior
publications? Is this field new, growing or mature? What new insight is offered by the PRKNSONS
current submission? If confirmation, or a negative finding, what is the value added?  VIERE IN THIS

Editor-in-chief
Potential interest Myles Axton

« Are many labs likely to conduct their research differently because of these findings? Is
the paper likely attract readers beyond the immediate research community of the study? ~ ~ADVANCED
IE

Is the main conclusion generalizable to other areas of genetics and genomics? GENE

Strength of conclusion

« What evidence and methods support the main claim of the study? Are the experimental
and analytical approaches aligned with the current community standards? What are the
technical issues with key datasets and workflows, what reviewer expertise might we
need? Are the authors skeptical, are alternative interpretations ruled out? Is there clear '
separation of hypothesis generation and testing? Are conclusions replicated or Volume 1, Issue 1
supported by multiple lines of evidence? December 2020

https://onlinelibrary.wiley.com/page/journal/26416573/homepage/author-guidelines/submission




i = Pros

k= Cons

B EHi¥® Single Blind
» Author Known

» Reviewer Unknown

* Anonymity allows the reviewer to be honest

» Knowing the author allows the reviewer to use

their knowledge of previous research

Potential for discrimination
Knowledge of the author may overshadow the

quality of the work

W& iEH Double-Blind
* Author Unknown

» Reviewer Unknown

* Prevents bias
* Protection against criticism for both authors

and reviewers

Author still identifiable (writing style, topic,
citations)

Knowledge of the author’s identity could help
the reviewer come to a more informed

judgement

F i E477EE Open
» Author Known

* Reviewer Known
Reviewer comments are sometimes

published alongside paper

» Encourages accountability and civility
» Reviewers are more motivated to do a

thorough job

Some reviewers might refuse to review
Reviewers could be reluctant to criticize the

work of more senior researchers
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Step by Step Guide to Reviewing a Manuscript

h‘t‘tps://a u‘th (@) rservi CeS_Wi |ey_CO m/ What is peer review Become a reviewer Reviewer Recognition  Reviewer Resources

 The invitation to review contains title and abstract

« The First Read-Through:

« What is the main question addressed by the research? How original is the topic? Is the text
clear and easy to read?

« Spotting potential major flaws: methodology/figures/tables

« The Second Read-Through: raise a problem, provide a solution

« Form a report and give recommendation

https://authorservices.wiley.com/Reviewers/journal-reviewers/how-to-perform-a-peer-review/step-by-step-guide-to-reviewing-a-manuscript.html

WILEY




BT E — {&2X Revisions requested: Before you respond

= Remember: Editors/Reviewers are just trying to help
= Don't get angry — it is not personal
= Don’'t respond immediately

= Seek advice from your supervisor or colleagues CAILM
AND

REVISE
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E{TTEE — & Revisions requested: How should | revise?

Carefully consider reviewer comments

Not all changes that the reviewers want have to be made...

Prepare revision

* Revise manuscript

 Highlight changes in manuscript!

* Point-by-point response to all reviewer issues

* Changes made and why which changes were not made!

Need to convince editor and reviewers!
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Should | Appeal?

Usually, no Occasionally, yes
= Risk of long time to = |mportance, impact or
publication novelty missed by the

editor / referees

= Good papers are noticed
(Need for a good cover letter!)

and cited no matter where
they are published " Factual errors in referee

L _ reports that led to rejection
= Criticism may be valid!
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X E#IZILE Congrats, but please keep attention

= Signing copyright form —

Typesetting — Peer reviewed version online (5 days)

= Copyediting

= Proofreading -

= Your last chance to check
= Respond quickly
= Revise minor errors only

* Do not change house style
= Final approval by the Editor
= Published online as Early View

= Published in an issue — Final version online/print with an issue



Promoting your published work

1m

ze the impact of your

published research!

9 promotional tools
rk gets seen, read, and cited.

to help ensure your w

\

SEO

v Are your title and
abstract clear and
searchable? Have
you used the most
relevant keywords?

v Have you looked
at off-page SEO
strategies, such
as link building,
to promote your
article?

oOo

D

Conferences

¥ Think about
simple messages
to promote your
article at your
next conference
- whether
networking
with colleagues,
or presenting
formally.

|

Publicity

v Is your latest
research
newsworthy? Have
you shared it with
your local press
office?

v If sending a press
release, wait
until the article
is published
online, refer to the
journal in the first
paragraph, and
link to the final
published article
on Wiley Online
Library.

For more information, including the latest tips,
visit wileyauthors.com/maximize

e

Networking

+ If you run a blog,
post about your
article.

+ Join academic
social networking
sites such as
Mendeley and
Academia.edu.

&

The Wider Web

v Update your
faculty or
professional
website with an
entry about your
article.

<

Register for your
unique ORCID

iD and add your
article details to
your profile.

* Find a Wikipedia
page on a topic
related to your
article, and add a
reference to your
paper.

(X

Multimedia

v Talk directly to
potential readers
and create a short
video or podcast
which conveys the
essence of your
paper. Ask your
Wiley contact for
more details.

><

Email

v Sign up for journal
content alerts, so
you know when
your article is
officially published
online.

v Add a link to your
email signature.

v Send a link to
our article to
ellow researchers,
colleagues, and
friends.

Article Sharing

v Use Wiley Author
Services to
nominate up to
10 colleagues to
receive free access
to your article, or
email a link to key
colleagues.

Social Media

v Share a link to
your article on
Twitter, Linkedin,
Facebook
or other social
media platforms.

v Engage with any
existing Society
/ College social
media accounts.
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