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1st Editorial Decision June 12, 2022

June 12, 2022

Re: Life Science Alliance manuscript #LSA-2022-01514-T

Agnieszka Chacinska

The International Institute of Molecular Mechanisms and Machines, Polish Academy of Sciences, Warsaw, Poland

Dear Dr. Chacinska,

Thank you for submitting your manuscript entitled "Profiling subcellular localization of nuclear-encoded mitochondrial gene
products in zebrafish" to Life Science Alliance. The manuscript was assessed by expert reviewers, whose comments are
appended to this letter. We invite you to submit a revised manuscript addressing the Reviewer comments.

To upload the revised version of your manuscript, please log in to your account: https://Isa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

While you are revising your manuscript, please also attend to the below editorial points to help expedite the publication of your
manuscript. Please direct any editorial questions to the journal office.

The typical timeframe for revisions is three months. Please note that papers are generally considered through only one revision
cycle, so strong support from the referees on the revised version is needed for acceptance.

When submitting the revision, please include a letter addressing the reviewers' comments point by point.

We hope that the comments below will prove constructive as your work progresses.

Thank you for this interesting contribution to Life Science Alliance. We are looking forward to receiving your revised manuscript.
Sincerely,

Novella Guidi, PhD

Scientific Editor
Life Science Alliance

A. THESE ITEMS ARE REQUIRED FOR REVISIONS
-- A letter addressing the reviewers' comments point by point.
-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title and running title. It should describe the context and significance of the findings for a general readership; it should be
written in the present tense and refer to the work in the third person. Author names should not be mentioned.

-- By submitting a revision, you attest that you are aware of our payment policies found here: https://www.life-science-
alliance.org/copyright-license-fee

B. MANUSCRIPT ORGANIZATION AND FORMATTING:
Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors

We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file



per figure for this information. These files will be linked online as supplementary "Source Data" files.

***IMPORTANT: It is Life Science Alliance policy that if requested, original data images must be made available. Failure to
provide original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all
original microscopy and blot data images before submitting your revision.***

Reviewer #1 (Comments to the Authors (Required)):

Mitochondria import hundreds of different proteins from the cytosol. The timing of protein synthesis and protein translocation is
not well understood. Previous studies proposed that the large majority of precursors is translocated after completion of their
synthesis (i. e. post-translationally). However, some reports (including studies by the authors of this manuscript) showed
evidence for the co-translational translocation of specific proteins, in particular of hydrophobic inner membrane proteins. This
present study presents a very comprehensive and broad analysis of transcripts which co-purify with mitochondrial (and
microsomal) membranes, using zebrafish as a model. Since most previous work was done in yeast, this is clearly a very
interesting model system to address such a basic question. The authors describe here a novel fractionation protocol to isolate
mitochondrial membranes. These membrane fractions also contain microsomes. However, by comparison to a rather
mitochondrion-free high speed pellet sample, they managed to distinguish mitochondria-bound from ER-bound transcripts. Next,
they analyzed which proteins are made on the surface of mitochondria, identifying elements on the mRNA level (sequence
motifs) and features of the synthesized nascent polypeptides (length and hydrophobicity). Finally, they studied a Mia40 mutant in
order to test whether defects in the import machinery influence ribosome-binding.

This is a very interesting study which shows that in fish, similar to the situation in yeast, mitochondrial precursors are imported
predominantly post-translationally. The data are very clear and compelling. Before this study is published, the authors might take
care for a couple of points:

1. The graphical analysis of the data sets could be improved. The authors sort their candidate genes into categories and then
discuss these categories in depth. Thereby, only very general features will be described and it is impossible for readers to see
the behavior of individual data points. They might consider to define a score by which proteins could be individually ranked. For
example, an enrichment score, indicating how much of given protein was found in the mitochondrial fraction. Thereby, they
could define a leading group of proteins, for which co-translational targeting is indeed likely.

2. Such enrichment scores were calculated before in a study of the Weissman lab (Williams et al., cited as ref. 20). In that study,
proteins such as ABC transporters (Atm1, MdI1, MdI2) or other inner membrane proteins (Yme1, Yme2, Yta10, Yta12) were
suggested to be co-translationally imported in yeast. The authors should compare their 'top group' to the results of the
Weissman paper to see whether similar proteins behave similarly in yeast and fish. Presence of hydrophobic transmembrane
domains is a very poor indicator also on the Weissman list as most inner membrane proteins were found as not being made by
mito-bound ribosomes.

3. The observation that longer proteins are more likely to bind co-translationally to mitochondria is interesting, though not
unexpected. A longer synthesis time just increases the time for a presequence to bind the TOM complex. Again, a correlation
score would be interesting here. The authors might just plot length versus enrichment on mitochondria. This should distinguish a
gradual increase due to kinetics to their hypothesis that different classes of precursors exist which use different import modes.
4. The study starts with a nice overview in Figure 1A. However, at the end of the figures, there is no graphical summary of the
observations. | propose to make a graph to illustrate the major take-home message of this study. This will increase the visibility
of the study and the probability to by cited in other studies on co-vs-post-targeting in the future.

Minor points

5. Page 16: 'Proteins encoded by these three genes were also showed to be localizing to mitochondria by numerous studies'.
Replace showed by shown.

6. Page 18: 'transcripts (median = 538 nt vs. median = 496 nt) Surprisingly, the length of CDSs in other": Please insert a full stop.
7. Page 20: 'Many studies reported the presence of mMRNAs on the mitochondrial surface in yeast and human cell lines, but so
far no such analysis has been performed in vivo in higher eukaryotes'. This sentence should be rephrased as humans are higher
eukaryotes. In any case, studying the binding of ribosomes to mitochondria in the zebrafish model is per se interesting.

8. Page 22: 'there is evidence for localization of SLC16A1 into mitochondria.' Replace into by in.

Reviewer #2 (Comments to the Authors (Required)):

In his study the authors present teh development of a biochemical fractionation method to obtain membrane-bound fraction
containing intact mitochondria and ER with ribosomes on their surface. THe aim of the study was to investigate the presence of
mRNAs for mitohcodnrial proteins on the surface of the organelle in vivo, as this was done previously only in S cerevisiae and in
mammalian cells in culture. Further, ths authors fosued on one the main protein import pathways (the IMS pathway requiring the



protein Mia40) and expanded their previous analysis of changes induced inb zebrafish model by mutating the key component of
this pathway. The paper is mainly of interest as a methodological advance and could be of interest as an additional genomic
analysis approach for the process of mitochondria biogenesis in a whole animal. | have some points | think the authors can
address to clarify certain apsects of their work:

1. There are already reported studied on semipermeablized cells (even yeast cells) as a method to analyze presence of mRNAs
(and the protein import process), which overcome the caveats of suing isolocated organelles. So to some extent these
approaches allow analysis of ER-mito contact sites and preferential association od mMRNAs so the authors need to comment on
this and more clearly present the advantages of their approach. The main question that arises in such methodological advances
is how the zebrafish model promotes our understanding of basic mechanisms.

2. top of p. 11 and Fig 1C: please explain the role of BSA , as it is not clear how it inhibits proteolysis

3. Fig 3A: presence of ABC transporters and SLC family members (solute carriers) in the MB and HS fraction. It is not clear why
these would be enriched (particular the ABC transporters), and other TMD containing proteins (like 7 TMD proteins) are not.
Mitochondria are not known to contain increased levels of ABC transporters so there must be some link to function which the
authors need to comment on.

4. Fig5A: the authors show that a number of pathways are affected in the Mia40 mutation strain, but then focus on disussing
only a number of pathways (amino acid activation and protein refodling). There are many other pathways (several metabolic
pathways) that are affected and although the refolding and amino acid activation pathways are to some extent expected to be
affected the others that are not discussed are more unexpected. It would be worthwhile to expand this discussion.



1st Authors' Response to Reviewers September 3, 2022

Reviewer #1 (Comments to the Authors (Required)):

Mitochondria import hundreds of different proteins from the cytosol. The timing of protein
synthesis and protein translocation is not well understood. Previous studies proposed that the
large majority of precursors is translocated after completion of their synthesis (i. e. post-
translationally). However, some reports (including studies by the authors of this manuscript)
showed evidence for the co-translational translocation of specific proteins, in particular of
hydrophobic inner membrane proteins. This present study presents a very comprehensive and
broad analysis of transcripts which co-purify with mitochondrial (and microsomal)
membranes, using zebrafish as a model. Since most previous work was done in yeast, this is
clearly a very interesting model system to address such a basic question. The authors describe
here a novel fractionation protocol to isolate mitochondrial membranes. These membrane
fractions also contain microsomes. However, by comparison to a rather mitochondrion-free
high speed pellet sample, they managed to distinguish mitochondria-bound from ER-bound
transcripts. Next, they analyzed which proteins are made on the surface of mitochondria,
identifying elements on the mRNA level (sequence motifs) and features of the synthesized
nascent polypeptides (length and hydrophobicity). Finally, they studied a Mia40 mutant in
order to test whether defects in the import machinery influence ribosome-binding.

This is a very interesting study which shows that in fish, similar to the situation in yeast,
mitochondrial precursors are imported predominantly post-translationally. The data are very
clear and compelling. Before this study is published, the authors might take care for a couple
of points:

We thank the Reviewer for positive comments and insightful feedback.

1. The graphical analysis of the data sets could be improved. The authors sort their candidate
genes into categories and then discuss these categories in depth. Thereby, only very general
features will be described and it is impossible for readers to see the behavior of individual data
points. They might consider to define a score by which proteins could be individually ranked.
For example, an enrichment score, indicating how much of given protein was found in the
mitochondrial fraction. Thereby, they could define a leading group of proteins, for which co-
translational targeting is indeed likely.

We fully acknowledge the importance of this point. Although the main goal of this study at the
level of data analysis was to create an enrichment score allowing to rank the zebrafish genes
by their subcellular localization, we fully agree that this intention was not clearly explained in
the text. To improve the clarity of the text, we added a sentence highlighting this fact:

“To rank transcripts from the most membrane associated to those most likely translated by the
free cytosolic polysomes, we directly compared two fractions with each other. The HS fraction
was a reference in these comparisons, so all genes that are enriched in this analysis are likely
to be membrane bound (MB-enriched) and those that are depleted are more likely to be
translated by free cytosolic polysomes (HS-enriched).” (Page 12).

We also aimed to define a leading group of genes/proteins for which co-translational targeting
is either very likely or unlikely. For this reason we performed the Kyoto Encyclopaedia of
Genes and Genomes (KEGG) enrichment analysis. However, as described previously this
analysis revealed only enrichment of ABC transporters and genes involved in oxidative



phosphorylation in the membrane-bound (MB) and high-speed fraction, respectively. Although
zebrafish is the third best annotated genome, many zebrafish genes lack functional annotation.
To overcome this problem and extend the analysis of MB- and HS-enriched gene classes, we
also performed Gene Ontology enrichment analysis using highly and moderately enriched
genes identified for each of studied fractions using two different GO aspects: “biological
process” and “cellular component” (Figure 2B, Figure S2C-F and Figure S8D-E).

2. Such enrichment scores were calculated before in a study of the Weissman lab (Williams et
al., cited as ref. 20). In that study, proteins such as ABC transporters (Atm1, Mdl1, MdI2) or
other inner membrane proteins (Ymel, Yme2, YtalO, Ytal2) were suggested to be co-
translationally imported in yeast. The authors should compare their 'top group' to the results of
the Weissman paper to see whether similar proteins behave similarly in yeast and fish. Presence
of hydrophobic transmembrane domains is a very poor indicator also on the Weissman list as
most inner membrane proteins were found as not being made by mito-bound ribosomes.

Once again this is a very insightful comment. As the Weissman group’s study targeting the
plasticity of mitochondrial proteins solely concentrated on mitochondria, excluding ER from
this analysis, we selected yeast genes with the at least two fold mitochondrial enrichment and
tested them against the enrichment values for their zebrafish orthologues. The overall
correlation was rather poor, as this comparison revealed the presence of two subpopulations:
MB and HS enriched zebrafish genes. However, indeed, we observed zebrafish orthologues
(abcblla, abcbllb and tapl) of MDL1 and MDLZ2 to be highly enriched in the MB fraction.
Moreover, we also noticed high MB-enrichment of genes involved in ion transport, e.g.
zebrafish solute carriers (slc30ala and slc30a8) that are orthologous to MMT and MMT2 in
yeast. Interestingly, the overlap between MB-enriched zebrafish genes and yeast genes
translated on the surface of mitochondria was higher in cells without CHX compared to CHX-
treated ones (Figure S4). This effect holds also for comparison using chchd4a” fractions
(Figure S9).

We previously showed that the zebrafish orthologue (abcb7) of Atm1 was moderately enriched
in the MB-fraction (log2FC MB/HS = 0.5) (Figure 2E). In general, we were not able to provide
reliable enrichment scores for other inner membrane yeast proteins (Ymel, Yme2, YtaloO,
Ytal2). Although we found zebrafish orthologues for Ymel gene (ENSDARGO00000075192,
ymellla and ENSDARG00000104401, ymelllb) these genes were not showing major changes
in the localization (log2FC=-0.39 and log2FC=-0.069, respectively). Moreover, the obtained
enrichment results were not statistically significant. For both Ytal0 and Ytal2 genes, we
detected the same zebrafish orthologues (ENSDARGO0000007965, afg3ll and
ENSDARG00000062272, afg3l2). There are no major changes in the localization for afg3I2
(log2FC=-0.062), but again the enrichment is not statistically sufficient. Whereas, the afg3I1
is more HS enriched (log2FC=-0.75, FDR=1.3%), but the result is below the cutoff point for
highly enriched genes (log2FC=<-1). Finally, we were not able to find zebrafish orthologues
for the Yme2 gene.

3. The observation that longer proteins are more likely to bind co-translationally to
mitochondria is interesting, though not unexpected. A longer synthesis time just increases the
time for a presequence to bind the TOM complex. Again, a correlation score would be
interesting here. The authors might just plot length versus enrichment on mitochondria. This
should distinguish a gradual increase due to kinetics to their hypothesis that different classes
of precursors exist which use different import modes.



Thank you for this very interesting and important comment. We followed Reviewer’s
suggestion and plotted the spliced CDS length versus the enrichment in the MB and HS
fraction. Although we did not observe big difference when looking at all genes for wild type
fractions (Figure S11A), there is a large shift in the CDS length for chchd4a’ samples, as MB-
enriched transcripts have on average much longer CDSs than the ones enriched in HS fraction
(Figure S11B). This effect also holds when looking only at genes encoding mitochondrial
proteins (Figure S11C-D). However, the CDS length increases gradually with the MB-
enrichment, in particular when looking at all enriched genes (Figure S11B) and it is not possible
to set any specific threshold that could help to distinguish the MB-enriched transcripts from
HS-enriched ones. Moreover, there is a link between the sequence conservation and its length,
as highly conserved proteins have on average longer sequences. We confirm this finding by
looking at zebrafish and human protein coding genes (Figure S11E-F). Thus, there are many
factors that could drive the co-translational import of large proteins. However, it could be that
the link between the protein size, protein conservation and prolonged time of the synthesis is
an important aspect determining the choice of the protein import route.

Appropriate text explaining these findings has been added to the Results section (Page 23) and
Discussion (Page 28).

4. The study starts with a nice overview in Figure 1A. However, at the end of the figures, there
is no graphical summary of the observations. | propose to make a graph to illustrate the major
take-home message of this study. This will increase the visibility of the study and the
probability to by cited in other studies on co-vs-post-targeting in the future.

We very much appreciate this excellent idea. The figure summarizing the main findings of this
study is now available as Figure 7.

Minor points

5. Page 16: 'Proteins encoded by these three genes were also showed to be localizing to
mitochondria by numerous studies'. Replace showed by shown.

Fixed.

6. Page 18: 'transcripts (median = 538 nt vs. median = 496 nt) Surprisingly, the length of CDSs
in other': Please insert a full stop.

Fixed.

7. Page 20: 'Many studies reported the presence of mMRNAs on the mitochondrial surface in
yeast and human cell lines, but so far no such analysis has been performed in vivo in higher
eukaryotes'. This sentence should be rephrased as humans are higher eukaryotes. In any case,
studying the binding of ribosomes to mitochondria in the zebrafish model is per se interesting.

Changed to:

“Many studies reported the presence of mMRNASs on the mitochondrial surface in yeast and in
vitro human cell lines, but so far no such analysis has been performed in vivo in higher
eukaryotes”.



8. Page 22: 'there is evidence for localization of SLC16A1 into mitochondria.' Replace into by
in.

Done.

Reviewer #2 (Comments to the Authors (Required)):

In his study the authors present the development of a biochemical fractionation method to
obtain membrane-bound fraction containing intact mitochondria and ER with ribosomes on
their surface. The aim of the study was to investigate the presence of mMRNAs for mitochondrial
proteins on the surface of the organelle in vivo, as this was done previously only in S cerevisiae
and in mammalian cells in culture. Further, thus authors focused on one the main protein import
pathways (the IMS pathway requiring the protein Mia40) and expanded their previous analysis
of changes induced in zebrafish model by mutating the key component of this pathway. The
paper is mainly of interest as a methodological advance and could be of interest as an additional
genomic analysis approach for the process of mitochondria biogenesis in a whole animal. |
have some points | think the authors can address to clarify certain aspects of their work:

We wish to thank the Reviewer for these positive comments and helpful suggestions for
improvement of the manuscript.

1. There are already reported studied on semipermeablized cells (even yeast cells) as a method
to analyze presence of mMRNASs (and the protein import process), which overcome the caveats
of using isolated organelles. So to some extent these approaches allow analysis of ER-mito
contact sites and preferential association of mMRNAs so the authors need to comment on this
and more clearly present the advantages of their approach. The main question that arises in
such methodological advances is how the zebrafish model promotes our understanding of basic
mechanisms.

We appreciate this suggestion. Appropriate text has been added to the discussion (Page 25):

“Recent technological advancements in the RNA sequencing field also triggered a substantial
progress in studying RNA at subcellular resolution. Currently, there are two main methods for
producing quantitative subcellular RNA maps: (1) “CeFra-seq” developed within the
ENCODE project, where the cells are fractionated to extract RNA from specific compartments
and (2) the APEX-seq method, using transgenic labelled proteins of known localization to
cross-link nearby RNAs. Although both methods are very versatile and can capture the
landscape of all RNA types (coding and noncoding) for any subcellular region in the cell, the
application of APEX-seq in vivo is more challenging. This method employs APEX2 peroxidase
that is genetically targeted to the cellular region of interest to tag endogenous RNAs using
proximity biotinylation. Thus, requires genetic manipulations that allow to incorporate these
elements into the genome of studied organism. Although similar genetic modifications have
been previously described for zebrafish, in general production of transgenic lines for
vertebrate species is not only much more challenging and time consuming, but also often
requires specialized equipment. New genetic modifications are particularly problematic for
mutant lines, especially if the mutation inhibits the development or turns out to be lethal in its
early stage, as in case of the chchd4a”- mutation in zebrafish. Another possibility is a proximity
specific ribosome profiling that enables investigation of localized translation genome-wide at
subcellular resolution. It has been mainly employed to profile in vivo actively translated
MRNASs on the endoplasmic reticulum membrane and on the surface of mitochondria. However,



this method employs a spatially restricted biotin ligase (BirA) to label ribosomes with a biotin
acceptor peptide (AviTag) in live cells. Therefore, limitations of adopting this strategy for
zebrafish are similar as for the APEX-seq approach. Finally, other methods for direct analysis
of RNA localization at high-throughput exist, including highly multiplex RNA profiling.
However, these methods require designing thousands of barcoded oligonucleotide probes to
target RNA of interest. Moreover, they can only measure a limited number of RNA molecule
types in a single experiment, which often does not exceed 1,000 RNA types. One of the major
drawbacks of all fluorescence in situ hybridization based approaches is the need for cell
fixation and permeabilization that can lead to the displacement of cellular components.
Considering the above, biochemical fractionation is still one of the most accessible approaches
for studying the subcellular localization of nuclear-encoded mitochondrial gene products in
zebrafish. ” (All of these statements are properly referenced in the main text.)

Although we fully agree that the current technological advancements resulted in the
development of new and more specific technologies for studying subcellular RNA localization
at high-throughput, it is still difficult to directly adopt them for studying RNA localization in
vivo using vertebrate models. Especially, if one aims to study RNA localization under
mitochondrial stressed conditions triggered by the mutation. We developed two transgenic
lines with (1) biotin ligase (BirA) fused with TOMZ20, an outer mitochondrial membrane
protein and (2) Avi-tagged ribosomal lines. However, crossing them together was very
challenging, as well as generating them for chchd4a” zebrafish mutants.

2. top of p. 11 and Fig 1C: please explain the role of BSA , as it is not clear how it inhibits
proteolysis.

Thank you for pointing this out. Indeed this is an editorial mistake that distorted the meaning
of the entire statement. The proper explanation is available on Page 11:

“BSA helps to preserve function and integrity of mitochondria and is expected to enable
reliable profiling of MB-associated RNAs. It actually neutralizes the negative action of fatty
acids activated by phospholipases during cell disruption, which inhibits proper function of
mitochondria by uncoupling oxidative phosphorylation. At high concentration, BSA may
protect mitochondrial proteins from degradation, serving as an alternative substrate for
proteases released upon cell breakage. ” (All of these statements are properly referenced in the

main text.)

3. Fig 3A: presence of ABC transporters and SLC family members (solute carriers) in the MB
and HS fraction. It is not clear why these would be enriched (particular the ABC transporters),
and other TMD containing proteins (like 7 TMD proteins) are not. Mitochondria are not known
to contain increased levels of ABC transporters so there must be some link to function which
the authors need to comment on.

This is a very insightful comment. Previous studies, including Weissman’s proximity specific
ribosome profiling at the surface of mitochondria revealed the mitochondrial enrichment of
ABC transporters such as ATM1, MDL1 and MDL2. Moreover, this data supported enrichment
of ion transporters such as MMT1, MMT2 and OAC1. Interestingly, a recently published
APEX-seq study revealed the SLC39A10 gene to be located in the close proximity to the
mitochondrial outer membrane. Similarly, our data supported the enrichment of genes encoding
ABC transporters and solute carriers. As we observed rather moderate MB-enrichment of
mitochondrial ABC transporter genes, we can openly admit that detected membrane



association of ABC transporters could be also ER driven. To seek for the possible link to a
function that could specifically drive the MB enrichment of ABC transporters and SLC family
members, we investigated the enrichment for proteins containing other TMDs, in particular
7TMD proteins. In this analysis we concentrated on the G protein-coupled receptor (GPCR)
superfamily (Figure S5C). We were able to detect 10 GPCRs in our data and interestingly 6
and 4 of them were highly and moderately enriched, respectively in the MB fraction.
Furthermore, we tested the enrichment for Cytochrome P450 proteins (CYPs) as some of them
(cyp20al) were shown to localize to mitochondria. We were able to detect 42 CYP genes and
all of them, except cypl7alwere highly MB enriched (Figure S5A). In general, CYP
localization in mitochondria is regulated in one of two ways: (1) direct targeting of inherent
CYPs with canonical mitochondrial signals in their protein sequence after synthesis in the
cytosol or (2) mitochondrial localization of microsomal CYPs after processing of the NH(2)-
terminal region. Therefore, it seems that all these genes can use distinct mechanisms to localize
to mitochondria (or ER). Although there can exist a functional link for ABC transporters and
SLC genes driving their mitochondrial localization, this will require further investigation, as
this study lacks the power to properly answer this question. Therefore, we stick with the general
mechanism that coupling import to translation can protect transmembrane proteins from being
randomly incorporated to other membranes. Finally, absence of some of the gene classes in
both KEGG and GO enrichment analysis confirms that poor functional annotation of zebrafish
genes hampers analysis at the global level. Moreover, despite many attempts to fix this
problem, GO remains messy with not fully controlled assignment of genes to parent and child
GO terms.

4. FighA: the authors show that a number of pathways are affected in the Mia40 mutation strain,
but then focus on discussing only a number of pathways (amino acid activation and protein
refolding). There are many other pathways (several metabolic pathways) that are affected and
although the refolding and amino acid activation pathways are to some extent expected to be
affected the others that are not discussed are more unexpected. It would be worthwhile to
expand this discussion.

We fully acknowledge the importance of this point. Following Reviewer’s suggestion the
discussion has been expanded and the possible link between chchd4a” mutation in zebrafish
and the reduced proteolysis and upregulated cholesterol biosynthesis have been explained
(Page 20):

“As disruption of mitochondrial functions leads to widespread consequences, we also observed
expression changes for genes involved in several metabolic pathways such as proteolysis and
cholesterol biosynthetic processes. As previously described chchd4a’- mutation leads to
pancreatic insufficiency due to reduced expression of various digestive enzymes and their
precursors, which affects the overall development of pancreas and as a result to inability of
chchd4a”’- mutants to digest and absorb proteins. Whereas, the current analysis revealed an
additional link between chchd4a’-mediated mitochondrial insufficiency and the upregulation
of cholesterol biosynthesis. Mitochondrial dysfunction has been shown to be associated with
increased accumulation of cholesterol in the cell, as mitochondria play a crucial role in
cholesterol metabolism. Moreover, sterols play a role in mitochondrial retrograde signalling,
which determines the way mitochondria contact with the rest of the cell. As a consequence
cholesterol synthesis is strictly regulated by the endoplasmic reticulum, in particular its
membrane proteins possessing the ability to sense cholesterol levels. Impairing mitochondrial



functions disrupts retrograde signalling, which in turns affects the distribution of free
cholesterol in the cell and finally the ability of ER proteins to properly sense sterol levels.
Elevated cholesterol levels have been shown to downregulate mevalonate pathway genes,
reducing the biosynthesis of endogenous cholesterol and as a result disrupting the final
metabolic outcome of this pathway. Interestingly, one of the upregulated genes upon chchd4a
"mutation is hmgcs1 encoding a key enzyme in the mevalonate pathway. Recently, HMGCS1
its human orthologue, has been shown to activate unfolded protein response (UPR)
components (ATF4, XBP1 and ATF6) and protect mitochondria and ER from the damage under
proteostatic stress. Increased cholesterol biosynthesis can also act as a compensatory
mechanism reducing redox stress by consuming elevated NAD(P)H levels in the cell.” (All of
these statements are properly referenced in the main text.)




1st Revision - Editorial Decision September 22, 2022

September 22, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01514-TR

Prof. Agnieszka Chacinska
University of Warsaw
Centre of New Technologies
Banacha 2¢c

Warsaw 02-097

Poland

Dear Dr. Chacinska,

Thank you for submitting your revised manuscript entitled "Profiling subcellular localization of nuclear-encoded mitochondrial
gene products in zebrafish". We would be happy to publish your paper in Life Science Alliance pending final revisions necessary
to meet our formatting guidelines.

Along with points mentioned below, please tend to the following:

-please add ORCID ID for both corresponding authors-you should have received instructions on how to do so

-please add the Twitter handle of your host institute/organization as well as your own or/and one of the authors in our system
-please consult our manuscript preparation guidelines https://www.life-science-alliance.org/manuscript-prep and make sure your
manuscript sections are in the correct order

-please use the [10 author names, et al.] format in your references (i.e. limit the author names to the first 10)

-please add the panels E and F to your Figure 4 legend; please add the panel C to your Figure S6 legend

- please add a separate Data Availability section at the end of Materials and Methods for your RNA seq data including your
accession code

If you are planning a press release on your work, please inform us immediately to allow informing our production team and
scheduling a release date.

LSA now encourages authors to provide a 30-60 second video where the study is briefly explained. We will use these videos on
social media to promote the published paper and the presenting author (for examples, see
https://twitter.com/LSAjournal/timelines/1437405065917124608). Corresponding or first-authors are welcome to submit the
video. Please submit only one video per manuscript. The video can be emailed to contact@life-science-alliance.org

To upload the final version of your manuscript, please log in to your account: https://Ilsa.msubmit.net/cgi-bin/main.plex

You will be guided to complete the submission of your revised manuscript and to fill in all necessary information. Please get in
touch in case you do not know or remember your login name.

To avoid unnecessary delays in the acceptance and publication of your paper, please read the following information carefully.
A. FINAL FILES:

These items are required for acceptance.

-- An editable version of the final text (.DOC or .DOCX) is needed for copyediting (no PDFs).

-- High-resolution figure, supplementary figure and video files uploaded as individual files: See our detailed guidelines for
preparing your production-ready images, https://www.life-science-alliance.org/authors

-- Summary blurb (enter in submission system): A short text summarizing in a single sentence the study (max. 200 characters
including spaces). This text is used in conjunction with the titles of papers, hence should be informative and complementary to
the title. It should describe the context and significance of the findings for a general readership; it should be written in the
present tense and refer to the work in the third person. Author names should not be mentioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instructions for Authors page, https://www.life-science-alliance.org/authors



We encourage our authors to provide original source data, particularly uncropped/-processed electrophoretic blots and
spreadsheets for the main figures of the manuscript. If you would like to add source data, we would welcome one PDF/Excel-file
per figure for this information. These files will be linked online as supplementary "Source Data" files.

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the acceptance of your
manuscript.**

**It is Life Science Alliance policy that if requested, original data images must be made available to the editors. Failure to provide
original images upon request will result in unavoidable delays in publication. Please ensure that you have access to all original
data images prior to final submission.**

**The license to publish form must be signed before your manuscript can be sent to production. A link to the electronic license to
publish form will be sent to the corresponding author only. Please take a moment to check your funder requirements.**

**Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.**

Thank you for your attention to these final processing requirements. Please revise and format the manuscript and upload
materials within 7 days.

Thank you for this interesting contribution, we look forward to publishing your paper in Life Science Alliance.
Sincerely,
Novella Guidi, PhD

Scientific Editor
Life Science Alliance

Reviewer #1 (Comments to the Authors (Required)):

The authors satisfactorily addressed all points raised on the initial submission. | fully support publication of this interesting study
in its present form.

Reviewer #2 (Comments to the Authors (Required)):

The authors have done several modifications to the ms in response to my comments and those of other reviewers. The revised
version addressed all the points | raised and | am happy to recommend its acceptance.



2nd Revision - Editorial Decision October 4, 2022

October 4, 2022
RE: Life Science Alliance Manuscript #LSA-2022-01514-TRR

Prof. Agnieszka Chacinska

The International Institute of Molecular Mechanisms and Machines Polish Academy of Sciences
B. Smetany 2

Warsaw 00-783

Poland

Dear Dr. Chacinska,

Thank you for submitting your Research Article entitled "Profiling subcellular localization of nuclear-encoded mitochondrial gene
products in zebrafish". It is a pleasure to let you know that your manuscript is now accepted for publication in Life Science
Alliance. Congratulations on this interesting work.

The final published version of your manuscript will be deposited by us to PubMed Central upon online publication.

Your manuscript will now progress through copyediting and proofing. It is journal policy that authors provide original data upon
request.

Reviews, decision letters, and point-by-point responses associated with peer-review at Life Science Alliance will be published
online, alongside the manuscript. If you do want to opt out of having the reviewer reports and your point-by-point responses
displayed, please let us know immediately.

***IMPORTANT: If you will be unreachable at any time, please provide us with the email address of an alternate author. Failure
to respond to routine queries may lead to unavoidable delays in publication.***

Scheduling details will be available from our production department. You will receive proofs shortly before the publication date.
Only essential corrections can be made at the proof stage so if there are any minor final changes you wish to make to the
manuscript, please let the journal office know now.

DISTRIBUTION OF MATERIALS:
Authors are required to distribute freely any materials used in experiments published in Life Science Alliance. Authors are
encouraged to deposit materials used in their studies to the appropriate repositories for distribution to researchers.

You can contact the journal office with any questions, contact@life-science-alliance.org

Again, congratulations on a very nice paper. | hope you found the review process to be constructive and are pleased with how
the manuscript was handled editorially. We look forward to future exciting submissions from your lab.

Sincerely,
Novella Guidi, PhD

Scientific Editor
Life Science Alliance
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Barbara Uszczynska-Ratajczak">*@®, Sreedevi Sugunan®**, Monika Kwiatkowska"** Maciej Migdal®,

Silvia Carbonell-Sala®, Anna Sokol®’, Cecilia L Winata“®, Agnieszka Chacinska®®

"Institute of Bioorganic Chemistry, Polish Academy of Sciences, Poznan, Poland ?Centre of New Technologies, University of Warsaw, Warsaw, Poland *ReMedy
International Research Agenda Unit, University of Warsaw, Warsaw, Poland  “International Institute of Molecular and Cell Biology, Warsaw, Poland  °Centre for Genomic
Regulation, The Barcelona Institute of Science and Technology, Barcelona, Spain  ®Department of Developmental Genetics, Max Planck Institute for Heart and Lung
Research, Bad Nauheim, Germany ’Biomolecular Mass Spectrometry, Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany ®ReMedy International
Research Agenda Unit, IMol Polish Academy of Sciences, Warsaw, Poland

Correspondence: a.chacinska@imol.institute; cwinata@iimcb.gov.pl; buszczynska@ibch.poznan.pl
*Barbara Uszczynska-Ratajczak and Sreedevi Sugunan contributed equally to this work

DOI https://doi.org/10.26508/1sa.202402628 | Received 29 January
2024 | Accepted 6 February 2024 | Published online 12 February 2024

Article: Uszczynska-Ratajczak B, Sugunan S, Kwiatkowska M, Migdal M, Carbonell-Sala S, Sokol A, Winata CL, Chacinska A (2022 Oct 25) Profiling
subcellular localization of nuclear-encoded mitochondrial gene products in zebrafish. Life Sci Alliance 6(1): €202201514. doi: 10.26508/lsa.
202201514, PMID: 36283702.

The authors would like to correct an error in the sequences of several primers listed in the Table S2. The corrected sequences have been
updated in the table as follows:

mrpl52_F
CGTGGTGGATCAGAGTACGG
mrpl52_R
ACGGCTCTTCTAGCAAACTCC
mrps33_F
CGGGATTCCAGAAAAGGGTGA
mrps33_R
GATTCGAGCACTCAGACGGG
mrpl32_F
TTGCATCGTCTGGAACTCCG
mrpl32_R
TACTGCCAGAGCTGGACCTAA
timm9_F
GTAACGATGGCAGCTCAGGTC
timm9_R
CATGTGGTCTCCTCTGGCTTGA

ndufa8_F
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GCTGTCAACTTCTTCAGGCAG
ndufa8_R
CGCAGCTCACCCATGTTAGA
coab_F
CGTACCTGATAGAGTGAGGAGAG
coab_R
ACTCTCGCTGGTGTTTCTCG
mcuri1_F
AGGGTGTTCAGAGAGTTGAGC
mcuri_R
GGACCATTGCATGAGTGTCG

The authors apologize for any confusion this may have caused.
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License: This article is available under a Creative Commons License (Attribution 4.0 International, as described at https://
creativecommons.org/licenses/by/4.0/).
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