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1st Editorial Decision 27th Feb 2023

Dear Dr. O'Connor-Giles,

Thank you for the submission of your manuscript to EMBO reports. We have now received the full set of referee reports that is
pasted below.

As you will see, the referees acknowledge that the findings are potentially interesting. However, they also have several
suggestions for how the study should be strengthened. Especially all comments by referees 1 and 2 should be addressed.
Please let me know in case you disagree with any of the suggestions so that we can discuss this further, also in a video chat, if
you like.

| would thus like to invite you to revise your manuscript with the understanding that the referee concerns must be fully addressed
and their suggestions taken on board. Please address all referee concerns in a complete point-by-point response. Acceptance of
the manuscript will depend on a positive outcome of a second round of review. It is EMBO reports policy to allow a single round
of major revision only and acceptance or rejection of the manuscript will therefore depend on the completeness of your
responses included in the next, final version of the manuscript.

We realize that it is difficult to revise to a specific deadline. In the interest of protecting the conceptual advance provided by the
work, we recommend a revision within 3 months (30th May 2023). Please discuss the revision progress ahead of this time with
the editor if you require more time to complete the revisions.

IMPORTANT NOTE: we perform an initial quality control of all revised manuscripts before re-review. Your manuscript will FAIL
this control and the handling will be DELAYED if the following APPLIES:

1) A data availability section providing access to data deposited in public databases is missing. If you have not deposited any
data, please add a sentence to the data availability section that explains that.

2) Your manuscript contains statistics and error bars based on n=2. Please use scatter blots in these cases. No statistics should
be calculated if n=2.

When submitting your revised manuscript, please carefully review the instructions that follow below. Failure to include requested
items will delay the evaluation of your revision.

1) a .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) individual production quality figure files as .eps, .tif, .jpg (one file per figure). See https://wol-prod-cdn.literatumonline.com/pb-
assets/embo-site/EMBOPress_Figure_Guidelines_061115-1561436025777.pdf for more info on how to prepare your figures.

3) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable online.
A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and their
respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc. See detailed instructions regarding expanded view here:
<https://www.embopress.org/page/journal/14693178/authorguide#expandedview>

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xIs files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

4) a .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point responses to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper.

5) a complete author checklist, which you can download from our author guidelines
<https://www.embopress.org/page/journal/14693178/authorguide>. Please insert information in the checklist that is also
reflected in the manuscript. The completed author checklist will also be part of the RPF.

6) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript (<https://orcid.org/>). Please find instructions on how to link your ORCID ID to your account in our manuscript
tracking system in our Author guidelines
<https://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines>



7) Before submitting your revision, primary datasets produced in this study need to be deposited in an appropriate public
database (see https://www.embopress.org/page/journal/14693178/authorguide#datadeposition). Please remember to provide a
reviewer password if the datasets are not yet public. The accession numbers and database should be listed in a formal "Data
Availability" section placed after Materials & Method (see also
https://www.embopress.org/page/journal/14693178/authorguide#datadeposition). Please note that the Data Availability Section
is restricted to new primary data that are part of this study. * Note - All links should resolve to a page where the data can be
accessed. *

If your study has not produced novel datasets, please mention this fact in the Data Availability Section.

8) At EMBO Press we ask authors to provide source data for the main manuscript figures. Our source data coordinator will
contact you to discuss which figure panels we would need source data for and will also provide you with helpful tips on how to
upload and organize the files.

9) Our journal also encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRINA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at https://www.embopress.org/page/journal/14693178/authorguide#referencesformat

10) Regarding data quantification (see Figure Legends:
https://www.embopress.org/page/journal/14693178/authorguide#figureformat)

The following points must be specified in each figure legend:

- the name of the statistical test used to generate error bars and P values,

- the number (n) of independent experiments (please specify technical or biological replicates) underlying each data point,

- the nature of the bars and error bars (s.d., s.e.m.),

- If the data are obtained from n Program fragment delivered error “~Can't locate object method "less" via package "than"
(perhaps you forgot to load "than"?) at //ejpvfs23/sites23b/embor_www/letters/embor_decision_revise_and_review.txt line 56." 2,

use scatter blots showing the individual data points.

Discussion of statistical methodology can be reported in the materials and methods section, but figure legends should contain a
basic description of n, P and the test applied.

- Please also include scale bars in all microscopy images.

11) The journal requires a statement specifying whether or not authors have competing interests (defined as all potential or
actual interests that could be perceived to influence the presentation or interpretation of an article). In case of competing
interests, this must be specified in your disclosure statement. Further information: https://www.embopress.org/competing-
interests

We would also welcome the submission of cover suggestions, or motifs to be used by our Graphics lllustrator in designing a
cover.

As part of the EMBO publication's Transparent Editorial Process, EMBO reports publishes online a Review Process File (RPF)
to accompany accepted manuscripts. This File will be published in conjunction with your paper and will include the referee
reports, your point-by-point response and all pertinent correspondence relating to the manuscript.

You are able to opt out of this by letting the editorial office know (emboreports@embo.org). If you do opt out, the Review
Process File link will point to the following statement: "No Review Process File is available with this article, as the authors have
chosen not to make the review process public in this case."

I look forward to seeing a revised form of your manuscript when it is ready. Please use this link to submit your revision:
https://embor.msubmit.net/cgi-bin/main.plex

Yours sincerely,

Esther Schnapp, PhD
Senior Editor



EMBO reports

Referee #1:

Hogan et al report the role of one of the drosophila homolog of the yeast Trmt9 tRNA methyltransferase in the axonal growth
and function of motorneurons. The authors identified Trmt9b using a targeted RNAi screen and validated its function in axonal
growth by producing CRISPR/Cas9 loss of function mutant alleles. They further found that the synaptic function of motorneurons
was impaired. By doing tissue specific rescue experiments they could show that Trmt9b regulates these processes through a
postsynaptic function. Lastly they demonstrate that the structure of the methyltransferase domain is conserved and that the
mutation of some key residues impairs the ability to rescue the synaptic growth.

While TRMT9B was previously associated with cancer its physiological and molecular role was not yet investigated. Here the
authors describe for the first time a function in axonal growth using Drosophila as model organism, yet the molecular function
still remains to be elucidated. The manuscript is well written and easy to ready. It is surprising that Trm9b is enriched in the
nervous system, yet its function appears to be important in muscles. Overall the work is well done and the results are clear.
However some information are missing and a few additional experiments should be made to be complete.

Comments:

1. The authors identified Trmt9B in a targeted RNAI screen. They selected candidates based on their expression during
synaptogenesis. Can the authors better describe this screen? How many genes were selected, how many candidates were
knocked down and how many hits were obtained? Without these pieces of information, the choice of investigating Trmt9B
sounds a bit like cherry picking.

2. What is the expression pattern of Trmt9b during development?

3. A defect was found in third instar larvae, yet in Fig 5C and D the level of different modifications was examined in fly heads.
Could it be that the absence of effect of the loss of Trmt9b due to its importance during larval stages rather than in adult fly. To
address this the mass spectrometry analysis should be repeated using larval samples.

4. The authors mention that the number of synapses per bouton is reduced in Trmt9B mutants. Can they provide a magnification
of the Brp staining and repeat this assay with other mutant alleles and rescue? It would be useful to have a table with the
quantification?

5. The authors show a clear defect in axonal growth and synaptic function of the motorneurons, yet they do not assess the
impact on larval mobility. This assay is relatively straightforward and could be included in the manuscript.

6. The expression of WT and mutated Trmt9b should be validated by western blot to compare their level and to show that the
full-length products are indeed produced.

7. In Fig2 only a few genotypes were tested. Does the homozygous Trmt9B KO and Trmt9b HA+IC also have altered synaptic
function?

8. Does the mutated Trmt9b also fail to rescue synaptic function?

Referee #2:

Hogan and colleagues present compelling evidence that TRMT9B, a tRNA methyltransferase, functions as a negative regulator
of synaptic development at the Drosophila NMJ. It is increasingly uncommon to find negative regulators of NMJ formation,
making the study important for its novelty, but that novelty is extended even further as it begins to address neuronal roles of
tRNA methyltransferases, which are incompletely understood. The authors present evidence that, in the absence of TRMT9B,
there are more boutons present at NMJs and the synapse is reduced in function. Specifically, TRMT9B appears to function
postsynaptically despite its broad expression in neurons, glia, and muscles. Beyond the basic characterization of the mutant, the
authors also present evidence that TRMT9B is not involved in baseline tRNA methylation but does require its methyltransferase
function to regulate synaptic growth. The evidence presented here is strong and is supportive of the authors' claims. Moreover,
the use of state-of-the-art genetics and editing approaches to produce mutants and tagged lines is exceedingly helpful in lending
credence to the conclusions. This is a thorough analysis that is suitable for publication following some minor revisions and the
potential addition of new data.

Specific Comments:



1) The allele notation makes the paper a little inaccessible to researchers unfamiliar with Drosophila methodology or design. A
diagram in Figure 1 (or a supplemental figure) indicating the nature of the alleles, position of the tags, and design of the HA+IC
concept would be very helpful.

2) Regarding the HA line - it seems to behave like a hypomorphic allele but this is not extensively discussed. It also has an
unexpected mEJP phenotype. The paper would benefit from additional discussion of this and assessment / speculation on
whether this influences the localization data (is the sfGFP line made the same way?).

3) The assertions of synaptic localization (esp. in Figure 3) are not optimally presented, given the high expression of TRMT9B
throughout the muscle (and very difficult to discern in Figure S2C). Higher magnification images of the NMJ would be very
helpful in both cases, as would additional marker staining (DLG, CSP, etc) to offer more evidence as to localization of the protein
- at these magnifications, it looks all presynaptic, which is surprising given the postsynaptic rescues. If that does pan out, is the
hypothesis that it is working elsewhere than the synapse to mediate its functions? Does it have a synaptic role versus a nuclear
role?

4) Though the 24B / C155 rescue experiments are convincingly presented, since TRMT9B is amenable to RNAi (from the Honjo
et al. 2016 study), could the authors present tissue-specific RNAi data that supports their assertion of postsynaptic function?
Perhaps also tissue specific RNAi in the presence of one of their tagged versions to demonstrate knockdown? This last
experiment would have the added bonus of presenting more data regarding the specificity of their endogenous epitope tagged
versions.

5) The authors make an MTD (methyltransferase dead) transgene of TRMT9B based on homology to the yeast and human
homologues. Is there any data to support that these mutations are doing the same thing in the fly TRMT9B homologue that
they're doing in the yeast and human homologues? It would be helpful to see evidence that those residues function similarly. If
that data does not exist, the language used to discuss these experiments should be tempered and the caveats thoroughly
presented. Similarly to point 3, it's very difficult to tell if the MTD version localizes similarly to the wild-type 24B expression. Are
there better / brighter images to assert this and perhaps higher magnification images of the NMJ to at least posit expression is
not drastically impaired?

Referee #3:

In a screen for genes involved in synaptic growth regulation, Hogen et al identified TRMT9B, a methyltransferase involved in
modifying the tRNA wobble position. They convincingly show with adequate genetics that TRMT9b activity is required post-
synaptically in muscle 4 to restrict synapse formation. They also show that neurotransmitter release is reduced in muscle 6.
They then find that the expected modifications did not change in TRMT9B mutants, but do so in ALKBH8 null mutants, but no
characterization is given for ALBH8 mutants. Does an ALKBH8 KO also affect synaptic growth? Apparently, TRMT9b requires a
co-factor , Trrm112. What is the phenotype of the knock-out of this gene? Given the lack of changes in methylation and a
molecular target for TRMT9Db, all attempts to make this to a coherent story rather raise more questions instead of providing
mechanistic insights.

Other issues:
The methylation pathway shown in Fig 5B should be explained in detail, e.g. in the introduction. How does ALKBHS fit in here?
The amidation pathway should also be shown to visualize for the reader where ncm5U comes from.

A gene model with a depiction of the alleles in Fig 1 would help to understand the principally elegant genetics.
Depicting the expression profile in a supplemental Fig deduced from flybase would help for the 3 genes.

They only analysed muscle 4, how about muscle 6, where the mEJPs were done? Or muscle 12/137?

Does the modification landscape change with over expression of TRMT9b? It is not clear whether Trrm112 can substitute for
TRMT9b. Does ALKBH8 act without Trrm112?



1st Authors' Response to Reviewers 29th Jun 2023

Response to reviews

Referee #1:

Hogan et al report the role of one of the drosophila homolog of the yeast Trmt9 tRNA methyltransferase
in the axonal growth and function of motorneurons. The authors identified Trmt9b using a targeted
RNAI screen and validated its function in axonal growth by producing CRISPR/Cas9 loss of function
mutant alleles. They further found that the synaptic function of motorneurons was impaired. By doing
tissue specific rescue experiments they could show that Trmt9b regulates these processes through a
postsynaptic function. Lastly they demonstrate that the structure of the methyltransferase domain is
conserved and that the mutation of some key residues impairs the ability to rescue the synaptic growth.

While TRMT9B was previously associated with cancer its physiological and molecular role was not yet
investigated. Here the authors describe for the first time a function in axonal growth using Drosophila as
model organism, yet the molecular function still remains to be elucidated. The manuscript is well written
and easy to ready. It is surprising that Trm9b is enriched in the nervous system, yet its function appears
to be important in muscles. Overall the work is well done and the results are clear. However some
information are missing and a few additional experiments should be made to be complete.

Comments:

1. The authors identified Trmt9B in a targeted RNAi screen. They selected candidates based on their
expression during synaptogenesis. Can the authors better describe this screen? How many genes were
selected, how many candidates were knocked down and how many hits were obtained? Without these
pieces of information, the choice of investigating Trmt9B sounds a bit like cherry picking.

We appreciate this point and should have described the identification of TRMTO9B differently. We have
updated the revised manuscript to better reflect our ultimate approach. Briefly, using ModENCODE
data we found that a large number of Drosophila synaptic genes exhibit a unique spatio-temporal
transcriptional profile during development. Expression is highly enriched in the nervous system, and
transcription is generally low with peaks during each of the two periods of extensive synaptogenesis
(late embryonic and mid-pupal). We reasoned that uncharacterized genes with this expression pattern
might also encode proteins involved in synapse formation or function, so we compared the expression
pattern of every gene in the genome with this profile and focused on those with the highest correlation
coefficients that were both uncharacterized and conserved in mammals. We then conducted an RNAI
screen of ~60 genes that met these criteria for altered synaptic growth at the NMJ. However, when we
subsequently went to validate a small subset of our RNAI findings with classical alleles, we found that
the results were not reliably recapitulated. There are a number of potential reasons for this, including
off-target effects and incomplete knockdown — both well known drawbacks of RNAi approaches. As a
result, we have been generating CRISPR alleles for our top candidate synaptic genes and screening
through them over time.

We have changed the text in the introduction (lines 46-56) as follows and made corresponding changes
to any other screen references:

Previous: To uncover conserved, uncharacterized genes with roles in the formation of functional
synapses, we conducted a genetic screen in Drosophila for regulators of synaptic growth at the
well-characterized glutamatergic neuromuscular junction (NMJ). Computed Gene 42261
(CG42261) emerged from our screen as a negative regulator of synaptic growth.

New: To uncover conserved, uncharacterized genes with roles in the formation of functional
synapses, we first looked for genes expressed ‘in the right place at the right time.” Using
ModENCODE data, we observed that many Drosophila synaptic genes exhibit a unique spatio-
temporal transcriptional profile during development. Expression is highly enriched in the nervous
system, and transcription is generally low with peaks during each of the two periods of extensive
synaptogenesis, late embryonic and mid-pupal (Fig. EV1). We reasoned that uncharacterized



genes with this expression pattern might be enriched for genes involved in synapse formation
and/or function and compared the expression pattern of every gene in the genome with this
profile. Focusing on genes with the highest correlation coefficients that were uncharacterized
and conserved in mammals, we began generating CRISPR loss-of-function and endogenously
tagged alleles to assess potential roles in synapse development at the well-characterized
glutamatergic neuromuscular junction (NMJ).

2. What is the expression pattern of Trmt9b during development?

We have included ModENCODE developmental temporal expression data for TRMT9B in new Fig. EV1
as suggested by Reviewer 3. These data show that TRMT9B is expressed in the temporal pattern
described above. Spatially, TRMT9B is largely nervous system specific with low expression in imaginal
discs, fat body, and carcass (muscle and epidermis). This is noted on lines 415-418.

3. A defect was found in third instar larvae, yet in Fig 5C and D the level of different modifications was
examined in fly heads. Could it be that the absence of effect of the loss of Trmt9b due to its importance
during larval stages rather than in adult fly. To address this the mass spectrometry analysis should be
repeated using larval samples.

This is an excellent suggestion. We repeated RNA mass spectrometry in larval ventral ganglia and
body walls of control, TRMT9BX®, and ALKBH8"° animals and again observed a loss of wobble uridine
methylation in the absence of ALKBH8 but not TRMT9B, suggesting that TRMT9B has a different role
in both the larval and adult nervous systems. This data has been added to Fig. 5.

4. The authors mention that the number of synapses per bouton is reduced in Trmt9B mutants. Can
they provide a magnification of the Brp staining and repeat this assay with other mutant alleles and
rescue? It would be useful to have a table with the quantification?

We have conducted these analyses and found that similar to TRMT9BX°, synapse number per bouton
is reduced in TRMT9BXOHA*IC Notably, this reduction offsets the increase in bouton number to yield a
wild-type number of synapses per NMJ. These data indicate that a previously described homeostatic
mechanism for maintaining synapse number is intact in the absence of TRMT9B and have been added
to Fig. 4.

5. The authors show a clear defect in axonal growth and synaptic function of the motorneurons, yet
they do not assess the impact on larval mobility. This assay is relatively straightforward and could be
included in the manuscript.

We conducted larval crawling assays and observed a significant decrease in locomotion. However, we
are unable to rescue the phenotype with restoration of endogenous expression. As noted below
(Reviewer 2, comment 2), restoration of endogenously tagged TRMT9B only partially rescued synaptic
growth, suggesting the tagged protein may have reduced function. We also attempted to rescue with
Gal4-driven expression, however 24B Gal4 on its own increases locomotion complicating interpretation
of the observed rescue. Because we can’t be confident that the phenotype is fully attributable to loss of
TRMT9B, we have not included it in the revised manuscript.

6. The expression of WT and mutated Trmt9b should be validated by western blot to compare their
level and to show that the full-length products are indeed produced.

We have added this important control to Fig. EV5. Both transgenes express full-length proteins at
similar levels.

7. In Fig2 only a few genotypes were tested. Does the homozygous Trmt9B KO and Trmt9b HA+IC
also have altered synaptic function? 8. Does the mutated Trmt9b also fail to rescue synaptic function?



We appreciate this suggestion and have investigated the ability of methyltransferase-dead TRMT9B to
rescue synaptic function and observe full rescue, suggesting that TRMT9B has evolved both
methyltransferase-dependent and -independent functions. We have revised the text throughout to
reflect this exciting finding. We have also added an analysis of homozygous TRMT9B*°, which exhibits
a similar deficit in neurotransmitter release. These data are presented in a new Fig. 8.

Referee #2:

Hogan and colleagues present compelling evidence that TRMT9B, a tRNA methyltransferase, functions
as a negative regulator of synaptic development at the Drosophila NMJ. It is increasingly uncommon to
find negative regulators of NMJ formation, making the study important for its novelty, but that novelty is
extended even further as it begins to address neuronal roles of tRNA methyltransferases, which are
incompletely understood. The authors present evidence that, in the absence of TRMT9B, there are
more boutons present at NMJs and the synapse is reduced in function. Specifically, TRMT9B appears
to function postsynaptically despite its broad expression in neurons, glia, and muscles. Beyond the
basic characterization of the mutant, the authors also present evidence that TRMT9B is not involved in
baseline tRNA methylation but does require its methyltransferase function to regulate synaptic growth.
The evidence presented here is strong and is supportive of the authors' claims. Moreover, the use of
state-of-the-art genetics and editing approaches to produce mutants and tagged lines is exceedingly
helpful in lending credence to the conclusions. This is a thorough analysis that is suitable for publication
following some minor revisions and the potential addition of new data.

Specific Comments:

1) The allele notation makes the paper a little inaccessible to researchers unfamiliar with Drosophila
methodology or design. A diagram in Figure 1 (or a supplemental figure) indicating the nature of the
alleles, position of the tags, and design of the HA+IC concept would be very helpful.

Thank you for this excellent suggestion. We have added a diagram, which was also suggested by
Reviewer 3, to Figure 1.

2) Regarding the HA line - it seems to behave like a hypomorphic allele but this is not extensively
discussed. It also has an unexpected mEJP phenotype. The paper would benefit from additional
discussion of this and assessment / speculation on whether this influences the localization data (is the
sfGFP line made the same way?).

We have increased our discussion of these points (lines 143, 154-156 and 206-7). Both tags were
generated the same way and are tagged at the N terminus.

3) The assertions of synaptic localization (esp. in Figure 3) are not optimally presented, given the high
expression of TRMT9B throughout the muscle (and very difficult to discern in Figure S2C). Higher
magnification images of the NMJ would be very helpful in both cases, as would additional marker
staining (DLG, CSP, etc) to offer more evidence as to localization of the protein - at these
magnifications, it looks all presynaptic, which is surprising given the postsynaptic rescues. If that does
pan out, is the hypothesis that it is working elsewhere than the synapse to mediate its functions? Does
it have a synaptic role versus a nuclear role?

We have revised the text to make it clearer that we do not observe post-synaptic expression at the
NMJ, but rather observe TRMT9B in a peri-nuclear pattern in muscle (lines 202-206). While we do not
yet know the biochemical function of TRMT9B, we hypothesize that TRMT9B is functioning
cytoplasmically to regulate the translation of key synaptic proteins. The presynaptic expression
suggests that TRMT9B may also have additional functions in motor neurons that we have not yet
identified.



4) Though the 24B / C155 rescue experiments are convincingly presented, since TRMT9B is amenable
to RNAI (from the Honjo et al. 2016 study), could the authors present tissue-specific RNAi data that
supports their assertion of postsynaptic function? Perhaps also tissue specific RNAI in the presence of
one of their tagged versions to demonstrate knockdown? This last experiment would have the added
bonus of presenting more data regarding the specificity of their endogenous epitope tagged versions.

Given our concerns about the RNAI lines (see response to Reviewer 1, Comment 1 above), which were
not assessed for degree of knockdown or validated for specificity in the cited study, we believe that
classical alleles and genetic rescue experiments are the stronger experiments. Notably, both synaptic
growth and synaptic function are rescued by postsynaptic expression of TRMT9B. Similarly, since RNAI
only results in partial knock down, we would expect TRMT9B-HA to continue to be expressed in an
RNAI background making it difficult to make any interpretations about specificity.

5) The authors make an MTD (methyltransferase dead) transgene of TRMT9B based on homology to
the yeast and human homologues. Is there any data to support that these mutations are doing the
same thing in the fly TRMT9B homologue that they're doing in the yeast and human homologues? It
would be helpful to see evidence that those residues function similarly. If that data does not exist, the
language used to discuss these experiments should be tempered and the caveats thoroughly
presented. Similarly to point 3, it's very difficult to tell if the MTD version localizes similarly to the wild-
type 24B expression. Are there better / brighter images to assert this and perhaps higher magnification
images of the NMJ to at least posit expression is not drastically impaired?

Unfortunately, without a known substrate we cannot directly test methyltransferase function, a point we
make clearer in the revised results (lines 357-364) and discussion sections (lines 498-500). Instead, we
used structural modeling to predict that these residues, which are conserved in Class |
methyltransferases from yeast to humans and are critical in yeast Trm9, are also critical in flies. We've
moved this figure from supplemental to Fig. 7 and tempered our language.

We have also added additional/better images of the expression patterns of the wild-type and
methyltransferase-dead transgenes, including neuronal expression where TRMT9B expression is
higher and easier to visualize, in Fig. EV5.

Referee #3:

In a screen for genes involved in synaptic growth regulation, Hogen et al identified TRMT9B, a
methyltransferase involved in modifying the tRNA wobble position. They convincingly show with
adequate genetics that TRMT9b activity is required post-synaptically in muscle 4 to restrict synapse
formation. They also show that neurotransmitter release is reduced in muscle 6.

They then find that the expected modifications did not change in TRMT9B mutants, but do so in
ALKBHS8 null mutants, but no characterization is given for ALBH8 mutants. Does an ALKBH8 KO also
affect synaptic growth? Apparently, TRMT9b requires a co-factor , Trrm112. What is the phenotype of
the knock-out of this gene? Given the lack of changes in methylation and a molecular target for
TRMTO9b, all attempts to make this to a coherent story rather raise more questions instead of providing
mechanistic insights.

Other issues:

The methylation pathway shown in Fig 5B should be explained in detail, e.g. in the introduction. How
does ALKBHS fit in here? The amidation pathway should also be shown to visualize for the reader
where ncm5U comes from.

We have added the amide branch to the pathway in Fig. 5. ALKBHS8 is not included because the figure
depicts the yeast pathway, which has been well characterized.



A gene model with a depiction of the alleles in Fig 1 would help to understand the principally elegant
genetics.

Depicting the expression profile in a supplemental Fig deduced from flybase would help for the 3
genes.

Thank you for these suggestions. We've added a model of the alleles to Figure 1 and ModENCODE
spatial and temporal transcriptional expression profiles to new Fig. EV1.

They only analysed muscle 4, how about muscle 6, where the mEJPs were done? Or muscle 12/137?
Because TRMT9B exhibits similar expression across all motor neurons, we conducted our synaptic
growth assays at the representative NMJ4 to isolate a single type Ib motor neuron synapsing with a

single postsynaptic muscle.

Does the modification landscape change with over expression of TRMT9b? It is not clear whether
Trrm112 can substitute for TRMT9b. Does ALKBHS8 act without Trrm1127?

We appreciate these interesting questions. Experiments addressing them are the focus of ongoing,
independent projects in the lab and beyond the scope of this manuscript.



1st Revision - Editorial Decision 31st Jul 2023

Dear Kate,

Thank you for the submission of your revised manuscript files. We have now received the comments from all referees, as well as
cross-comments, all pasted below.

As you will see, while referees 1 and 2 are satisfied with your revisions, referee 3 is not. However, in their cross-comments the
other 2 referees agree that not much more experimentation is needed, and that - if possible - just the first 2 points by referee 3
could be addressed.

A few editorial requests will also need to be addressed:

- Please add up to 5 keywords to the ms file.

- Please add a "Disclosure and Competing Interest Statement".

- Please remove the authors credits from the ms file.

- Please correct the reference format to the EMBO reports (Harvard) style. The current format is not correct.

- Fig 1F is called out after 1G. Fig 8H-J are called out after 8D.
Fig 7B-F, EV3A-C, EV5A-H callouts are missing. Please correct.

- Please remove the author credits and ORCIDs from the cover page of the manuscript.

- Fig EV5 and perhaps also Fig 5 is too long. Please check again. All main and EV figures need to fit on one printed page. Here
is the relevant info from our guide to authors for more information:

"The final size of figures will be between 87 mm and 180 mm wide on the printed page. Please bear this in mind when submitting
your manuscript for review and allow for sufficient resolution at a suitable size. For help preparing figures, please download our
figure guide PDF."

I would like to suggest some changes to the abstract that needs to be written in present tense. Please let me know whether you
agree with the following:

Nervous system function rests on the formation of functional synapses between neurons. We here identify TRMT9B as a new
regulator of synapse formation and function in Drosophila. TRMT9B has been studied for its role as a tumor suppressor and is
one of two metazoan homologs of yeast tRNA methyltransferase9 (Trm9), which methylates tRNA wobble uridines. Whereas
Trm9 homolog ALKBHS is ubiquitously expressed, TRMT9B is enriched in the nervous system. However, in the absence of
animal models, TRMT9B's role in the nervous system has remained unstudied. We generate null alleles of TRMT9B and show
that it acts postsynaptically to attenuate synaptogenesis and promote neurotransmission. Through liquid chromatography-mass
spectrometry, we find that ALKBH8 catalyzes canonical tRNA wobble uridine methylation, raising the question of whether
TRMT9B is a methyltransferase. Our structural modeling studies suggest TRMT9B retains methyltransferase function. In vivo,
disruption of key methyltransferase residues blocks the ability of TRMT9B to rescue synaptic overgrowth, but not
neurotransmitter release. These findings reveal distinct roles for TRMT9B in the nervous system and highlight the significance of
diversification of the tRNA methyltransferase family in metazoans.

| added Drosophila to the abstract, to be more specific. If you also have data on other model organisms, please modify (I am
sorry | dont remember now). Thank you.

EMBO press papers are accompanied online by A) a short (1-2 sentences) summary of the findings and their significance, B) 2-
3 bullet points highlighting key results and C) a synopsis image that is exactly 550 pixels wide and 200-600 pixels high (the
height is variable). You can either show a model or key data in the synopsis image. Please note that text needs to be readable
at the final size. Please send us this information along with the final manuscript.

I look forward to seeing a final form of your manuscript when it is ready. Please use this link to submit your revision:
https://embor.msubmit.net/cgi-bin/main.plex

Best regards,
Esther

Esther Schnapp, PhD



Senior Editor
EMBO reports

Referee #1:

The authors addressed most of my concerns. Even though there is still a lack of molecular understanding, the findings are
nevertheless interesting and timely for publication.

Referee #2:

| thank the authors for their measured and serious consideration of both my and the other reviewers' comments. They have
adequately answered all of my queries and | support publication.

Referee #3:

The authors have not addressed the main issues raised and leave the reader confused what Alkbh8 is doing and whether the
loss of TRMT9b has a general effect on synaptic growth as inferred from the title or if its loss is specific to muscle 4. Since the
molecular analysis showed no effect of TRMT9b on methylation of tRNA wobble uridines, TRMT9b likely only affects a subset of
tRNAs. They need to quantify bouton numbers at least in muscle 6 where they did the NMJ recordings.

Moreover, why did they remove the mecm5U data? This is confusing. Since Alkbh8 seems to act in the same step as the
TRMT9b/Trrm112 heterodimer, why is this not shown in the diagram?

Also, they didn't bother about the role of Trrm112, despite an available transposon mutant in stock centres.

Then, is the synaptic growth phenotype specific to the TRMT9b/Trrm112 enzymatic pathway or to the mem5U/mem5SU
modifications installed by both Alkbh8 and TRMT9b/Trrm112. Since they have an Alkbh8 null mutant, the data whether loss of
Alkbh8 affects synaptic growth needs to be shown to close at least the essential gaps in this fragmentary analysis.

The authors have addressed neuro-developmental and most genetic-related issues. Despite that all the resources are available,
however, the characterization of the enzymatic pathways by genetic means remains fragmentary and is confusing to the reader.
| would expect this to be resolved for publication in EMBO Reports as otherwise | recommend to reject the paper.
Cross-comments from referee 1:

The authors have not addressed the main issues raised and leave the reader confused what Alkbh8 is doing and whether the
loss of TRMT9b has a general effect on synaptic growth as inferred from the title or if its loss is specific to muscle 4. Since the
molecular analysis showed no effect of TRMT9b on methylation of tRNA wobble uridines, TRMT9b likely only affects a subset of
tRNAs. They need to quantify bouton numbers at least in muscle 6 where they did the NMJ recordings.

> | think this is a fair point and relatively straightforward to do.

Moreover, why did they remove the mecm5U data? This is confusing. Since Alkbh8 seems to act in the same step as the
TRMT9b/Trrm112 heterodimer, why is this not shown in the diagram?

> Agree too. This could be included

Also, they didn't bother about the role of Trrm112, despite an available transposon mutant in stock centres.

Then, is the synaptic growth phenotype specific to the TRMT9b/Trrm112 enzymatic pathway or to the mem5U/mem5SU
modifications installed by both Alkbh8 and TRMT9b/Trrm112.

> Here | am less enthusiastic about this experiment. Trm112 interacts with several other methyltransferases which will render
the interpretation of its loss of function complicated.

Since they have an Alkbh8 null mutant, the data whether loss of Alkbh8 affects synaptic growth needs to be shown to close at
least the essential gaps in this fragmentary analysis.

> This is probably beyond the scope of this study.



Cross-comments from referee 2:

Reviewer #3 raises not unreasonable requests, but | think it's very clear that the requests are beyond the scope of one single
manuscript. In my opinion, Hogan and colleagues have shown an interesting finding that should be published in EMBO Reports.
It is absolutely true that they do not flesh out the entire mechanism - but that level of detail is not essential (again in my opinion)
for the first story. A subsequent manuscript detailing the mechanism (that the authors themselves even say is part of an ongoing
project in the lab) would be completely appropriate in this case.

But for the specific concerns:

The reviewer is asking about the difference between muscles 4 and 6, seemingly with the assumption that there are very drastic
ones. All of the research suggests this is not the case - rather it's just easier to image at 4 because the boutons all tend to be in
the same plane of focus, which is not the case for muscle 6. This is fairly standard practice to quantify boutons on one muscle
and record from a different muscle at the fly NMJ. Though the quantification at muscle 6 is very straight forward, so this would be
an easy ask of the authors and not beyond the scope of the manuscript. To be blunt, if it were me as the senior author, |
would've thought this an annoying request but would've done it anyway to appease the reviewer. So though | don't think it's
essential or will change the story at all, that is one ask that can be made of the authors.

Regarding the MCM5U data, the authors are clear that ALKBHS8 is not included because it is from another well characterized
system. This seems like a reasonable explanation.

The appropriate characterization of a Trrm112 mutant would be beyond the scope of this study. The reviewer notes that an
available transposon is available in a stock center, but whether that transposon is a mutant, what the nature of the mutant is,
whether it is sufficiently viable to conduct third instar NMJ analyses, and what reagents would be needed to be made to confirm
these facets is another paper in itself. The transposon is not guaranteed to be a sufficient mutant, and if it's not, then the authors
would need to make a mutant, which would further vault this into another paper territory.

Finally, the reviewer requests an analysis of the ALKBH8 mutant since there is KO data provided in Figure 5 (regarding wobble
uridine methylation). | can understand this request, but again, | see it as beyond the scope of this study. Speaking solely for
myself here, | feel that the reviewers' classification of this study as a "fragmentary analysis" is incorrect and offensive to the very
thorough characterization of TRMT9B that Hogan and colleagues have achieved.

The work does exactly what a good scientific paper should do - it offers a thorough characterization and then raises questions for
the future. Science is built on raising questions for the future that new work by new trainees and new labs can answer. Reviewer
#3 is asking for all of the questions to be answered in one shot, and while | respect that this is their right, | also feel that it is
beyond the scope of a single scientific study. |, for one, would enjoy watching a tenure or promotion talk where all of those
questions were answered over the first years of someone's career in multiple publications.

So my final assessment is that Reviewer #3 is asking reasonable questions in the larger scope of science, but that these
specific asks are largely beyond the scope of the current study. | think it would be fair (though not essential) to ask the authors
to quantify boutons at muscle 6 and demonstrate nearly identical phenotypes between two different muscles but | would not
advocate for answering any of the further points in the current study.



2nd Authors' Response to Reviewers 3rd Aug 2023

Response to reviews

Referee #1:

The authors addressed most of my concerns. Even though there is still a lack of molecular
understanding, the findings are nevertheless interesting and timely for publication.

We thank Reviewer 1 for their constructive reviews and thoughtful assessment of our study.

Referee #2:
| thank the authors for their measured and serious consideration of both my and the other reviewers'
comments. They have adequately answered all of my queries and | support publication.

We thank Reviewer 2 for their constructive reviews and thoughtful assessment of our study.

Referee #3:

The authors have not addressed the main issues raised and leave the reader confused what Alkbh8 is
doing and whether the loss of TRMT9b has a general effect on synaptic growth as inferred from the title
or if its loss is specific to muscle 4. Since the molecular analysis showed no effect of TRMT9b on
methylation of tRNA wobble uridines, TRMT9Db likely only affects a subset of tRNAs. They need to
quantify bouton numbers at least in muscle 6 where they did the NMJ recordings.

We have added analysis of bouton number at NMJ6/7, where we also observe synaptic overgrowth
(Fig. EV2B).

Moreover, why did they remove the mcm5U data? This is confusing. Since Alkbh8 seems to act in the
same step as the TRMT9b/Trrm112 heterodimer, why is this not shown in the diagram?

We have also added LC-MS data for mcm5U back to the text, along with the information that levels of
this rare modification are close to our limit of detection (lines 200-203). As noted previously, ALKBHS8 is
not in Fig. 5B because it’s the yeast pathway, which is presented as a reference for the LC-MS
experiments before the results revealing ALKBH8’s role in Drosophila.

Also, they didn't bother about the role of Trrm112, despite an available transposon mutant in stock
centres.

Then, is the synaptic growth phenotype specific to the TRMT9b/Trrm112 enzymatic pathway or to the
mcm5U/mem5SU modifications installed by both Alkbh8 and TRMT9b/Trrm112. Since they have an
Alkbh8 null mutant, the data whether loss of Alkbh8 affects synaptic growth needs to be shown to close
at least the essential gaps in this fragmentary analysis.

We believe we have conducted a thorough investigation of TRMT9B and significantly advanced
understanding of this protein, whose role in the nervous system and tRNA methylation remained
unknown despite it being studied over a decade.

Investigation of the remainder of the pathway is well beyond the scope of a single study. Given
TRMT112’s role as a cofactor for many enzymes, any loss-of-function findings would be highly
complicated to interpret. As noted in the previous round, we have an entire study on ALKBHS8 in
progress.

The authors have addressed neuro-developmental and most genetic-related issues. Despite that all the
resources are available, however, the characterization of the enzymatic pathways by genetic means
remains fragmentary and is confusing to the reader. | would expect this to be resolved for publication in
EMBO Reports as otherwise | recommend to reject the paper.



Cross-comments from referee 1:

The authors have not addressed the main issues raised and leave the reader confused what Alkbh8 is
doing and whether the loss of TRMT9b has a general effect on synaptic growth as inferred from the title
or if its loss is specific to muscle 4. Since the molecular analysis showed no effect of TRMT9b on
methylation of tRNA wobble uridines, TRMT9Db likely only affects a subset of tRNAs. They need to
quantify bouton numbers at least in muscle 6 where they did the NMJ recordings.

> | think this is a fair point and relatively straightforward to do.

Moreover, why did they remove the mcm5U data? This is confusing. Since Alkbh8 seems to act in the
same step as the TRMT9b/Trrm112 heterodimer, why is this not shown in the diagram?

> Agree too. This could be included

Also, they didn't bother about the role of Trrm112, despite an available transposon mutant in stock
centres.

Then, is the synaptic growth phenotype specific to the TRMT9b/Trrm112 enzymatic pathway or to the
mcm5U/mem5SU modifications installed by both Alkbh8 and TRMT9b/Trrm112.

> Here | am less enthusiastic about this experiment. Trm112 interacts with several other
methyltransferases which will render the interpretation of its loss of function complicated.

Since they have an Alkbh8 null mutant, the data whether loss of Alkbh8 affects synaptic growth needs
to be shown to close at least the essential gaps in this fragmentary analysis.

> This is probably beyond the scope of this study.

Cross-comments from referee 2:

Reviewer #3 raises not unreasonable requests, but | think it's very clear that the requests are beyond
the scope of one single manuscript. In my opinion, Hogan and colleagues have shown an interesting
finding that should be published in EMBO Reports. It is absolutely true that they do not flesh out the
entire mechanism - but that level of detail is not essential (again in my opinion) for the first story. A
subsequent manuscript detailing the mechanism (that the authors themselves even say is part of an
ongoing project in the lab) would be completely appropriate in this case.

But for the specific concerns:

The reviewer is asking about the difference between muscles 4 and 6, seemingly with the assumption
that there are very drastic ones. All of the research suggests this is not the case - rather it's just easier
to image at 4 because the boutons all tend to be in the same plane of focus, which is not the case for
muscle 6. This is fairly standard practice to quantify boutons on one muscle and record from a different
muscle at the fly NMJ. Though the quantification at muscle 6 is very straight forward, so this would be
an easy ask of the authors and not beyond the scope of the manuscript. To be blunt, if it were me as
the senior author, | would've thought this an annoying request but would've done it anyway to appease
the reviewer. So though | don't think it's essential or will change the story at all, that is one ask that can
be made of the authors.

Regarding the MCM5U data, the authors are clear that ALKBHS8 is not included because it is from
another well characterized system. This seems like a reasonable explanation.

The appropriate characterization of a Trrm112 mutant would be beyond the scope of this study. The
reviewer notes that an available transposon is available in a stock center, but whether that transposon
is a mutant, what the nature of the mutant is, whether it is sufficiently viable to conduct third instar NMJ



analyses, and what reagents would be needed to be made to confirm these facets is another paper in
itself. The transposon is not guaranteed to be a sufficient mutant, and if it's not, then the authors would
need to make a mutant, which would further vault this into another paper territory.

Finally, the reviewer requests an analysis of the ALKBH8 mutant since there is KO data provided in
Figure 5 (regarding wobble uridine methylation). | can understand this request, but again, | see it as
beyond the scope of this study. Speaking solely for myself here, | feel that the reviewers' classification
of this study as a "fragmentary analysis" is incorrect and offensive to the very thorough characterization
of TRMT9B that Hogan and colleagues have achieved.

The work does exactly what a good scientific paper should do - it offers a thorough characterization and
then raises questions for the future. Science is built on raising questions for the future that new work by
new trainees and new labs can answer. Reviewer #3 is asking for all of the questions to be answered in
one shot, and while | respect that this is their right, | also feel that it is beyond the scope of a single
scientific study. |, for one, would enjoy watching a tenure or promotion talk where all of those questions
were answered over the first years of someone's career in multiple publications.

So my final assessment is that Reviewer #3 is asking reasonable questions in the larger scope of
science, but that these specific asks are largely beyond the scope of the current study. | think it would
be fair (though not essential) to ask the authors to quantify boutons at muscle 6 and demonstrate nearly
identical phenotypes between two different muscles but | would not advocate for answering any of the
further points in the current study.



2nd Revision - Editorial Decision 14th Aug 2023

Dr. Kate O'Connor-Giles
Brown University
Department of Neuroscience
185 Meeting Street
Providence, Rl 02912
United States

Dear Kate,

| am very pleased to accept your manuscript for publication in the next available issue of EMBO reports. Thank you for your
contribution to our journal.

At the end of this email | include important information about how to proceed. Please ensure that you take the time to read the
information and complete and return the necessary forms to allow us to publish your manuscript as quickly as possible.

As part of the EMBO publication’'s Transparent Editorial Process, EMBO reports publishes online a Review Process File to
accompany accepted manuscripts. As you are aware, this File will be published in conjunction with your paper and will include
the referee reports, your point-by-point response and all pertinent correspondence relating to the manuscript.

If you do NOT want this File to be published, please inform the editorial office within 2 days, if you have not done so already,
otherwise the File will be published by default [contact: emboreports@embo.org]. If you do opt out, the Review Process File link
will point to the following statement: "No Review Process File is available with this article, as the authors have chosen not to
make the review process public in this case."

Thank you again for your contribution to EMBO reports and congratulations on a successful publication. Please consider us
again in the future for your most exciting work.

Best wishes,
Esther

Esther Schnapp, PhD
Senior Editor
EMBO reports

B T T

THINGS TO DO NOW:

Please note that you will be contacted by Wiley Author Services to complete licensing and payment information. The required
'Page Charges Authorization Form' is available here: https://www.embopress.org/pb-assets/embo-site/er_apc.pdf - please
download and complete the form and return to embopressproduction@wiley.com

EMBO Press participates in many Publish and Read agreements that allow authors to publish Open Access with reduced/no
publication charges. Check your eligibility: https://authorservices.wiley.com/author-resources/Journal-Authors/open-
access/affiliation-policies-payments/index.html

You will receive proofs by e-mail approximately 2-3 weeks after all relevant files have been sent to our Production Office; you
should return your corrections within 2 days of receiving the proofs.

Please inform us if there is likely to be any difficulty in reaching you at the above address at that time. Failure to meet our
deadlines may result in a delay of publication, or publication without your corrections.

All further communications concerning your paper should quote reference number EMBOR-2023-56808V3 and be addressed to
emboreports@wiley.com.

Should you be planning a Press Release on your article, please get in contact with emboreports@wiley.com as early as
possible, in order to coordinate publication and release dates.



EMBO Press Author Checklist

Corresponding Author Name: Kate O'Connor-Giles

Journal Submitted to: EMBO Reports

Manuscript Number: EMBOR-2023-56808

Reporting Checklist for Life Science Articles (updated January 2022)
This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in transparent

reporting in the life sciences (see Statement of Task: 10.31222/0sf

Please note that a copy of this checklist will be published alongside your article.

Abridged guidelines for figures

1.Data

The data shown in figures should satisfy the following conditions:
wd the data were obtained and processed according to the field’s best practice and are presented to reflect the results of the experiments in an accurate and

O

gooog

unbiased manner.

USEFUL LINKS FOR COMPLETING THIS FORM
The EMBO Journal - Author Guidelines
EMBO Reports - Author Guidelines
Molecular Systems Biology - Author Guidelines
EMBO Molecular Medicine - Author Guidelines

/9sm4x). Please follow the journal's guidelines in preparing your manuscript.

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.

plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical replicates.

if n<5, the individual data points from each experiment should be plotted. Any statistical test employed should be justified.
Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data Presentation.

2. Captions
Each figure caption should contain the following information, for each panel where they are relevant:
a specification of the experimental system investigated (eg cell line, species name).

the assay(s) and method(s) used to carry out the reported observations and measurements.
an explicit mention of the biological and chemical entity(ies) that are being measured.

an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner.

goopooo

O

the exact sample size (n) for each experimental group/condition, given as a number, not a range;
a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including how many

animals, litters, cultures, etc.).

a statement of how many times the experiment shown was independently replicated in the laboratory.

definitions of statistical methods and measures:

- common tests, such as t-test (please specify whether paired vs. unpaired), simple x2 tests, Wilcoxon and Mann-Whitney tests, can be unambiguously identified

by name only, but more complex techniques should be described in the methods section;

- are tests one-sided or two-sided?
- are there adjustments for multiple comparisons?

- exact statistical test results, e.g., P values = x but not P values < x;

- definition of ‘center values’ as median or average;
- definition of error bars as s.d. or s.e.m.

Please

p! ALL of the q

below.

Select "Not Applicable" only when the requested information is not relevant for your study.

Materials

Design

Newly Created Materials

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

New materials and reagents need to be available; do any restrictions apply?

Yes

Materials and methods. No restrictions apply.

Antibodies

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

For antibodies provide the following information:

- Commercial antibodies: RRID (if possible) or supplier name, catalogue
number and or/clone number

- Non-commercial: RRID or citation

Materials and methods

DNA and RNA sequences

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Short novel DNA or RNA including primers, probes: provide the sequences.

Yes

Materials and methods

Cell materials

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number in
repository OR supplier name, catalog number, clone number, and/OR RRID.

Primary cultures: Provide species, strain, sex of origin, genetic modification
status.

Report if the cell lines were recently authenticated (e.g., by STR profiling) and
tested for mycoplasma contamination.

Experimental animals

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex, age,

genetic modification status. Provide accession number in repository OR Yes Materials and methods
supplier name, catalog number, clone number, OR RRID.

‘Animal observed in or captured from the field: Provide species, sex, and

age where possible.

Please detail housing and husbandry conditions. Yes Materials and methods

Plants and microbes

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant,
unique accession number if available, and source (including location for
collected wild specimens).

Microbes: provide species and strain, unique accession number if available,
and source.

Human research participants

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If collected and within the bounds of privacy constraints report on age, sex
and gender or ethnicity for all study participants.

Core facilities

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If your work benefited from core facilities, was their service mentioned in the
ackr section?

Yes

Acknowledgements




Ethics

Study protocol

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the manuscript.
For clinical trials, provide the trial registration number OR cite DOI.

Report the clinical trial registration number (at ClinicalTrials.gov or
equivalent), where applicable.

Laboratory protocol

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step
protocols are available.

Experimental study design and statistics

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical methods

Yes Materials and methods
were used.
Were any steps taken to minimize the effects of subjective bias when
allocating anit ples to (e.g. procedure)? If
yes, have they been described?
Include a statement about blinding even if no blinding was done. Yes Materials and methods
Describe inclusion/exclusion criteria if samples or animals were excluded
from the analysis. Were the criteria pre-established?
Yes Materials and methods
If sample or data points were omitted from analysis, report if this was due to
attrition or intentional exclusion and provide justification.
For every figure, are statistical tests justified as appropriate? Do the data
meet the assumptions of the tests (e.g., normal distribution)? Describe any
methods used to assess it. Is there an estimate of variation within each group Yes Materials and methods; Figure legends

of data? Is the variance similar between the groups that are being statistically
compared?

Sample and i y

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated in
laboratory.

Yes

Figure legends

In the figure legends: define whether data describe technical or biological

Yes

Figure legends

Ethics Information included in the In which section is the information available?
manuscript? (Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Studies involving human participants: State details of authority granting

ethics app! (IRB or i it provide number for|

approval.

Studies involving human participants: Include a statement confirming that
informed consent was obtained from all subjects and that the experiments
conformed to the principles set out in the WMA Declaration of Helsinki and the
Department of Health and Human Services Belmont Report.

Studies involving human participants: For publication of patient photos,
include a statement confirming that consent to publish was obtained.

Studies involving experimental animals: State details of authority granting
ethics appi (IRB or equival ), provide number for
approval. Include a statement of compliance with ethical regulations.

1t e

Studies involving specimen and field samples: State if relevant permits
obtained, provide details of authority approving study; if none were required,
explain why.

Dual Use Research of Concern (DURC)

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check
biosecurity documents and list of select agents and toxins (CDC):
https://wi v/sat/list.htm

If you used a select agent, is the security level of the lab appropriate and
reported in the manuscript?

If a study is subject to dual use research of concem regulations, is the name
of the authority granting approval and reference number for the regulatory
approval provided in the manuscript?

Reporting
The MDAR framework recommends adoption of disciplil pecifi
specific guideli and { to MDAR.

tablished and endorsed throu:

gh community initiatives. Journals have their own policy about requiring

Adherence to community standards

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE,
PRISMA) have been followed or provided.

For tumor marker prognostic studies, we recommend that you follow the
REMARK reporting guidelines (see link list at top right). See author guidelines,
under ‘Reporting Guidelines’. Please confirm you have followed these
guidelines.

For phase Il and Ill randomized controlled trials, please refer to the
CONSORT flow diagram (see link list at top right) and submit the CONSORT
checklist (see link list at top right) with your submission. See author guidelines,
under ‘Reporting Guidelines'. Please confirm you have submitted this list.

Data Availability

Data availability

Information included in the
manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Have primary been dep to the joumal's guidelines
(see 'Data Deposition' section) and the respective accession numbers
provided in the Data Availability Section?

Yes

Data Availability

Were human clinical and genomic datasets deposited in a public access-
controlled repository in accordance to ethical obligations to the patients and to
the applicable consent agreement?

Are computational models that are central and integral to a study available
without restrictions in a machine-readable form? Were the relevant accession
numbers or links provided?

If publicly available data were reused, provide the respective data citations in
the reference list.




	Expanded tRNA methyltransferase family member TRMT9B regulates synaptic growth and function
	Review Timeline:
	Transaction Report:

	Merged Decision Summary PDF Section 1
	Merged Decision Summary PDF Section 2
	Merged Decision Summary PDF Section 3
	Merged Decision Summary PDF Section 4
	Merged Decision Summary PDF Section 5
	Merged Decision Summary PDF Section 6
	Merged Decision Summary PDF Section 7
	Merged Decision Summary PDF Section 8
	Merged Decision Summary PDF Section 9
	Merged Decision Summary PDF Section 10



