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We thank the reviewers for their insightful comments that we believe have
improved our manuscript significantly. Below are our point-by-point responses to
the reviewers’ comments.

Reviewers' comments:
Reviewer #1:

Manuscript Summary:

In this manuscript entitled "Methods for measuring triglyceride level and citrate
synthase activity in Drosophila" as a visual methods paper, Wei et al., present two
protocols for measuring triacylglyceride (TAG) levels and mitochondrial citrate
synthase (CS) in Drosophila. While these protocols are of utmost importance for the
fly community, the authors' methodology does not sound like another alternative to
existing visualized methods for TAG assays. On the other hand, the protocol for
citrate synthase measurements can be a very useful method. However, in both
protocols there are certain major concerns that need to be addressed, which can
improve the over all quality of their manuscript.

Major Concerns:

1. This manuscript is written in a very confusing way to begin with. The writing
sounds as if the authors are presenting protocols to measure TAGs using TLC based
on the lines 35, 36, 59-60. But that does not seem to be the case as the authors
perform a colorimetric assay. Secondly, the mitochondrial section is very abrupt.
These are two completely different protocols together with a completely different
sample preparation methods. There is no common ground between the two
methods. For e.g., | would have appreciated if the authors developed one method of
preparing the fly lysates in such a way that both TAG and CS could be measured from
the same lysate. The authors may want to either build on this or just discuss only
their citrate synthase protocol in greater detail.

Response:

We agree. We have deleted the method for measuring triglyceride level and focus on
the method for measuring mitochondrial citrate synthase activity in Drosophila.

2. With regard to the TAG assays, what the community would like to see and learn
the most is measuring TAGs from hemolymph, especially from the adults. The
authors may want to expand their TAG assays to hemolymph, which will be a
valuable contribution to their manuscript.

Response:

We agree. But we have deleted the method for measuring triglyceride level and
focus on the method for measuring mitochondrial citrate synthase activity in
Drosophila.



3. How did the authors come up with the number of flies/larvae to be 5? Perhaps
here, the authors could demonstrate or at least discuss that less than 5 flies may not
be sufficient for downstream assays. Moreover, what is the upper limit for the
number of flies.

Response:

Thank you for your suggestion. But we have deleted the method for measuring
triglyceride level and focus on the method for measuring mitochondrial citrate
synthase activity in Drosophila.

4. In the sample preparation section for TAGs, the authors keep mentioning that the
samples can be stored at -800C for measuring TAGs at a later time points (for protein
and TAG). In an ideal scenario, the assays must be done soon after the lysates are
prepared to avoid protein and TAG loss over freeze-thaw cycles. Thus, the authors
must discuss this point in a different way and perhaps add a note suggesting that the
samples can be frozen in case they cannot be measured right away.

Response:

Thank you for your suggestion. But we have deleted the method for measuring
triglyceride level and focus on the method for measuring mitochondrial citrate
synthase activity in Drosophila.

5. The TAG measurement steps (entire section 1.3) are written in a misleading way.
The ideal order of the experimental method must be samples in the wells first and
then followed by the addition of TAG working reagent. This will ensure that the
reactions start uniformly across all the wells of the 96-well plate. Additionally, taking
1ul of samples is too less in volume and may lead to erroneous results.

Response:

We agree. But we have deleted the method for measuring triglyceride level and
focus on the method for measuring mitochondrial citrate synthaseactivity in
Drosophila.

6. The authors did not include a section which discusses how to measure the levels
of free glycerol, in which case the TAG reagent is excluded from the samples.
Response:

Thank you for your suggestion. But we have deleted the method for measuring
triglyceride level and focus on the method for measuring mitochondrial citrate
synthase activity in Drosophila.

7. Lastly, the authors must discuss, as a note, that TAGs can also be normalized per
fly in case the protein levels change due to genetic manipulations.

Response:

We agree. But we have deleted the method for measuring triglyceride level and
focus on the method for measuring mitochondrial citrate synthase activity in
Drosophila.



Citrate synthase (CS) section:

1. To begin with the preparation of adult flies for both TAG and CS assays, the
authors' method of rinsing the adult flies twice and returning to the anesthesia pad
sounds a bit weird. In my opinion, the flies do not carry food if maintained well.
Hence, rinsing can be avoided and the flies sorted on anesthesia pad can directly be
snap frozen for downstream lysis.

Response:

We agree. We have deleted the step of rinsing the adult flies twice and returning to
the anesthesia pad.

2. The authors must discuss whether CS activity can be normalized by DNA content.
Response:

Thanks for the suggestion. We added in the note of the step 7 as follows.

"Practically DNA content is not a good option for an internal control, as the DNA
extraction procedure may introduce variations in samples particularly for samples
containing small amount of DNA." See lines 161-163.

3. Representative figures section: | totally fail to understand the figures.

A) What was the rationale to knockdown dRNF34?

Response:

We have added the rationale to knockdown dRNF34 in the figure section, which is as
follows.

“It is well known that PGC-1a is a master regulator of mitochondria biogenesis.
PGC-1a is functionally conserved between Drosophila and human. Drosophila RNF34
(dRNF34) is an E3 ubiquitin ligase for Drosophila PGC-1a, dPGC-1, and promotes
dPGC-1 protein degradation'’. Transmission electron microscopy and mitochondrial
DNA g-PCR have shown that knockdown of dRNF34 in Drosophila muscle increases
mitochondrial content, which is suppressed by knockdown of dPGC-1"". Based on the
results we hypothesized that knockdown of dRNF34 in Drosophila muscle might
increase mitochondrial citrate synthase activity, which should be reversed by
knockdown of dPGC-1.” See lines 168-175.

B) How were the abdomens dissected/isolated?

Response:

We revised the step 3 as follows.

“Anesthetize adult flies with CO, on an anesthesia pad and isolate the desired tissues.
To isolate the adult fly thoraxes, for example, fix the fly thoraxes by a pair of forceps,
and then isolate the fly abdomens by cutting along the border of thorax and
abdomen using a pair of scissors. Collect the fly thoraxes for the muscle citrate
synthase activity assay.” See lines 103-106.

C) If a HFD experiment has been done, where are the controls? The authors must
show that HFD induced an increase in TAG levels and then show the effects of
knocking down any gene.

| understand the figures were modified versions of the authors' previous publication,
however it does not mean that they do not represent their data well for the current
publication.



Over all, the authors must emphasize the use of their methods in simpler ways. From
the abstract stand point, it sounds like a general methods paper. While on the other
hand, the results represent TAG and CS levels upon knocking down a gene, which
makes it sound like a research paper without providing proper controls nor
background.

Response:

Thanks for the suggestion. But we have deleted the method for measuring
triglyceride level and focus on the method for measuring mitochondrial citrate
synthase activity in Drosophila. We have added the background of dRNF34 to explain
the rationale to knockdown dRNF34 in the figure section as follows.

“It is well known that PGC-1a is a master regulator of mitochondria biogenesis.
PGC-1a is functionally conserved between Drosophila and human. Drosophila RNF34
(dRNF34) is an E3 ubiquitin ligase for Drosophila PGC-1a, dPGC-1, and promotes
dPGC-1 protein degradation'’. Transmission electron microscopy and mitochondrial
DNA g-PCR have shown that knockdown of dRNF34 in Drosophila muscle increases
mitochondrial content, which is suppressed by knockdown of dPGC-1"". Based on the
results we hypothesized that knockdown of dRNF34 in Drosophila muscle might
increase mitochondrial citrate synthase activity, which should be reversed by
knockdown of dPGC-1.” See lines 168-175.

We also revised the figures and the figure legends. We hope that the reviewer is
satisfied with the revised version.

Minor Concerns:

Some sentences in the abstract repeat in the introduction section.

Response:

We revised the abstract and introduction and deleted the repeated sentences.

Reviewer #2:

Manuscript Summary:

The manuscript by Wei and colleagues documents two user friendly, high-through,
and colorimetric assay based methods to quantify triglyceride level and citrate
synthase activity in Drosophila. In general, description of two methods is reasonably
clear and easy to read. Authors concentrate on methods to measure triglyceride
level and citrate synthase activity in larvae and adult flies, thus this protocol provide
basic information for readers interested in metabolic regulation in Drosophila. |
realize this protocol potentially useful (particularly Citrate synthase activity assay).
However, it needs some clarifications and improvements, prior to publication.

Major Concerns:

1. For Triglyceride measurement. Here is a similar protocol in terms of high fat diet
feeding and high throughput-measurement of Triglyceride in Drosophila published
on 9/13/2018 from JoVE
(https://www.jove.com/video/56029/high-fat-diet-feeding-high-throughput-triacylgl



yceride-assay). Authors need to clarify the advantage of this submitted TAG
measurement protocol and compare the similarities and differences between two
protocols in the introduction and discussion part.

Response:

Thank you for your reminding the similar protocol. We have deleted the method for
measuring triglyceride level and focus on the method for measuring mitochondrial
citrate synthase activity in Drosophila.

2. For two protocols, the authors should describe and discuss the possible effect of
the genetic background on those measurements. Is it preferable to backcross the
strains to a reference control genotype? This step is a requisite in most flies'
metabolic experiments. Even though white gene may impact on metabolism in
Drosophila, Is w1118 still a good control, since this is a classical background for
genetic tools? Is it same as Canton-S for those measurements?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase activity in Drosophila. We
discussed the possible effect of the genetic background on mitochondrial citrate
synthase measurement as follows.

“We think that it is preferable to backcross the strains to a reference control
genotype for Drosophila metabolic experiments since genetic backgrounds do affect
many metabolic phonotypes. The genetic background of all Drosophila strains used
in our experiments is w''*?, so we used w'**® as a control. Generally, we think w''*¢ is
a good control, as it is the genetic background for most of Drosophila strains and is
much easier for backcrossing than Canton-S.” See lines 76-80.

3. For materials and figures part, | am not satisfy with this current version. An article
published in JOVE should give sufficient technical and methodological information,
which is missing in the current version. For example, in material part, authors should
provide all of fly strains' information, fly maintain conditions (Temperature, humidity,
light/dark condition, adult fly's age for experiment, etc.). Since the physiological
status may impact on results, the population density of flies needs to be further
clarified. How many males and how many females are used to generate healthy
offspring for the experiments in what kind of fly bottles or vials (volume)? Authors
should further provide protocol to describe how to get physiology and aged matched
larvae and adult flies to conduct experiments. Authors should provide details
information of food recipes for both of normal food and HFD, and please provide
information in terms of how many nutrients does each food component provided as
well. Please provide all of the information of the chemical reagents that used in this
protocol.

Response:

Thanks for the suggestion. We have deleted the method for measuring triglyceride
level and focus on the method for measuring mitochondrial citrate synthase activity
in Drosophila. We discuss all other issues as follows.

“Flies are normally maintained at 25 °C and 50-60% relative humidity, which may
vary depending on experiments. To set up a cross, put 3-4 female virgin adult flies
with 2-3 male adult flies in a 4 cm-diameter, 15 cm-high vial supplied with fresh food.



The food recipe varies, such as high fat diet, normal diet, high sugar diet and so on,
depending on the design of experiments. Two days later, transfer the parental
generation of flies to a new vial with fresh food. Take care of the larvae hatched in
the food by adding some water if necessary. When the filial generation of flies start
to come out, flip the vials every 24 hours, collect the flies of desired genotype in a
new vial for experiment and mark the hatch date of the flies on each vial. Take care
of the collected flies by transferring them to fresh vials with appropriate food every
two days until performing experiments. To avoid the effect of age on citrate
synthase activities, the flies of different groups should be hatched on the same day.
In addition, the gender of flies should be matched as well. Usually the body size of
females is larger than that of males, thus the protein concentration of female bodies
is higher than that of male bodies.” See lines 81-93.

4. Authors should re-draw all figures and re-write figure legends. In both of two
figures, authors missed all UAS-RNAI control. Authors should clearly label control
group and experimental group in figures, and show significant difference between
them. Authors also need to clearly describe the statistic method they used for each
figure. If there are multiple groups need to compare, authors must use ANOVA
analysis, rather than t-test.

Response:

Thanks for the suggestions. We agree. We re-drew all figures, re-wrote all figure
legends, and used ANOVA analysis, for which please refer to Figure 1 and Figure 2
and their legends. For the control groups, we used 24B-GAL4 > w''*® as control. We
agree that it would be better to have UAS-RNAI controls as well, but we think that
our rescue experiments are alternatives to UAS-RNAi controls. In our rescue
experiments, we showed that the dRNF34 RNAi phenotype was rescued by dPGC-1
RNAI, which was consistent with our published biochemical data showing that the
ubiquitin E3 ligase dRNF34 ubiquitinates dPGC-1 protein and promotes its
degradation. Thus, we think that our data of dRNF34 RNAi phenotypes are reliable.

Minor Concerns:

1. For step 1.1 and 2.1, if authors recommend that the age of flies is important for
measurement, the method of "hatched same sample group on the same day" seems
like not sufficient to get the same age of flies to test. Authors should clarify whether
need to collect the same group flies within the same day after flies' eclosion. In
addition, apparently the gender of flies is critical for metabolic process measurement.
Please clarify are there any different steps when conduct experiments in male and
female flies. It would be great, if authors could provide extra information or notes
about it.

Response:

Thanks for the suggestions. We agree. We have deleted the method for measuring
triglyceride level and focus on the method for measuring mitochondrial citrate
synthase activity in Drosophila. We revised protocol as follows.

“When the filial generation of flies start to come out, flip the vials every 24 hours,
collect the flies of desired genotype in a new vial for experiment and mark the hatch
date of the flies on each vial. Take care of the collected flies by transferring them to
fresh vials with appropriate food every two days until performing experiments. To



avoid the effect of age on citrate synthase activities, the flies of different groups
should be hatched on the same day. In addition, the gender of flies should be
matched as well. Usually the body size of females is larger than that of males, thus
the protein concentration of female bodies is higher than that of male bodies.” See
lines 86-93.

2. For step 1.1, since the third-instar larval stage in Drosophila is a period
characterized by dynamic modifications in both of developmental and behavior
(https://www.sciencedirect.com/science/article/pii/S0896627303003969),
(https://journals.plos.org/plosgenetics/article?id=10.1371/journal.pgen.1006583),
(https://www.sciencedirect.com/science/article/pii/S2211124716312505#bib26),
authors need to clarify which stage of third-instar larval they recommend to use in
this protocol (early stage of third-instar larval or late stage of third-instar larval?),
and to clarify whether there is a different to use different stages of third-instar larval
in this protocol. If so, please provide extra protocol to describe how to synchronize
larval in the same stage, since only hatched them in the same day can't properly
synchronize the stage third-instar larval.

Response:

Thank you for your suggestions, but we have deleted the method for measuring
triglyceride level and focus on the method for measuring mitochondrial citrate
synthase (CS) activity in Drosophila.

3. For step 1.1.3 and step 2.3, please describe how to confirm "remove all traces of
food that might be attached to the body of flies". Please clarify how to conduct
"dried flies by CO2" and how to confirm dried out those flies.

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila. We
have deleted the step of rinsing the adult flies twice and returning to the anesthesia
pad in theprotocol for measuring mitochondrial citrate synthase (CS) activity in
Drosophila, as this step is not necessary for measuring CS activity.

4. For step 1.2.1 and step 2.4 Author need to describe how to "homogenize
completely”, and how is "sufficient homogenization" confirmed.

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

We wrote the note for step 4 (step 2.4 in the former version) about how to confirm
"sufficient homogenization", which is as follow.

“Tape the tube and check homogenates, and make sure there are no clots in the
homogenates and the tissues in the tube are homogenized completely.” See lines
113-114.

5. For step 1.2.1. Authors need to clarify the difference between "freeze simples in
liquid nitrogen" and "directly add pre-cold PBST". Presumably the purpose of
freezing the flies at -80 C is to euthanizes them and for long term storage. If the flies
be stored at a specific temperature and analyzed (measurement of triglyceride level



and citrate synthase activity) later, please clarify how long those simples could be
stored at liquid nitrogen, those information are important for readers when they
replicate this protocol.

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

6. For Step 1.2.2. Please clarify how long those protein simples could be stored at -80
c?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

7. For Step 1.2.3, "Heat the remaining supernatant at 70 °C for 10 min", please
provide more information about "heat", how to heat? Whether step need to vortex
simples during the heating?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

8. "The heat-inactivated samples can be frozen and stored at -80 °C for later
measurement", please clarify how long can be stored?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

9. For step 1.3.1. "Store the Triglyceride Working Reagent in an amber bottle."
Please clarify is there a specific temperature for keep this "Triglyceride working
reagent"? And how long this solution could be stored?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

10. For step 1.3.1 and step 2.6, please clarify how to "mix well" your simples and
how it confirmed?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase (CS) activity in Drosophila.

For the issue of “mix well”, we revised the protocol in step 6 (step 2.6 in the former
version) as follows.

"mix well by gently pipetting up and down at least five times and avoid forming
bubbles." See lines 123-124.

“Incomplete mixing of reagents may cause variation of measurements.” See line 129.

11. For citrate synthase activity assay, please clarify whether this protocol could use
for larvae Drosophila, if it is possible, please clarify which tissue (or the whole larvae)
could be used in this protocol.



Response:

Thanks for the suggestion. We revised this as follows.

“The citrate synthase activity assay can also be used for measuring the citrate
synthase activity in larvae.” See lines 94-95.

12. For citrate synthase activity assay, Step 2.6. Authors need to describe the detail
protocol how to "adjust the duration and interval time that based on the reaction
rate time for spectrophotometer reading".

Response:

Thanks for the suggestion. We revised step 6 (step 2.6 in the former version) as
follows.

“The dilution rate varies for different samples. For the samples that are first
measured, several dilution ratios have to be tried to determine an appropriate
dilution ratio to establish a linear enzymatic rate in the assay. The total measuring
time for the maximal enzyme activity which establishes a linear enzymatic rate in the
assay varies depending on the enzyme-substrate ratio. If compared to the enzyme,
the substrate is extremely overdosed, then the enzyme activity or the reaction rate
reaches maximal, which allows to establish a linear enzymatic rate in the assay. As
the reaction goes on, the substrate becomes less and less and the enzyme activity or
the reaction rate slows down. If a linear enzymatic rate can't be plotted, which
means that the substrate is not overdosed compared to the enzyme, further dilute
the tissue homogenates with reaction solution or shorten the interval time for the
412 nm reading until establishing a linear enzymatic rate plot. The interval time for
the 412 nm reading should be no more than 30 s. The duration for the 412 nm
reading is based on the reaction rate and time, and stop spectrophotometer reading
when no color change is observed for all reactions.” See lines 130-142.

Reviewer #3:

Manuscript Summary:

The authors describe a protocol for measuring TAG content in Drosophila. In addition,
they explain a protocol for measuring citrate synthase activity.

Major Concerns:

| don't see why those two protocols are better than those published and why the
two measurements should be combined. The efficacy of the protocols has not been
proven, since the only "data" the authors show is data copied from another
publication. They also do not describe what has been done in detail. They do not
compare to other protocols or give any improvements to other protocols. They
discuss limitations of the protocols but don't give solutions to them besides saying
that one should use other assays- so why publishing those not new protocols again?
In addition, these protocols are not very complex and thus | do not see why you
would need an additional methods paper for them. | don't think that will help
anyone. In addition, the paper lacks explanations for basically all assumptions they
make.

Response: We revised the manuscript. We deleted the method for measuring



triglyceride level and focus on the method for measuring mitochondrial citrate
synthase (CS) activity in Drosophila. We hope that the reviewer 3 is satisfied with the
revised version.

Reviewer #4:

Manuscript Summary:

In this manuscript, the authors describe two colorimetric assays for quantifying the
triglycerides level and citrate synthase activity in Drosophila. For both assays, they
have presented the detailed procedures, highlighted the most important steps, and
discussed the pros and cons. Overall, this manuscript is clearly written. However,
several points listed below need to be further addressed.

Major Concerns:

1. In 2.6, citrate synthase activity is measured by recording absorbance at 412 nm
every 10s for 4 min using spectrophotometer. We would expect to see a kinetic
curve for the absorbance over time.

a. What does the typical curve look like? | strongly suggest the authors to provide a
Figure to illustrate the results.

Response:

Thanks for the suggestion. We added in Figure 1 the kinetic curves for the
absorbance at 412 nm over time.

b. If the kinetics does not follow the Michaelis-Menten equation, what does that
mean and how to troubleshooting? During the 4 min recording, how long will the
maximal enzyme activity will typically remain?

Response:

Thanks for the suggestion. We addressed the questions in the note of step 6, which
is as follows.

“The dilution rate varies for different samples. For the samples that are first
measured, several dilution ratios have to be tried to determine an appropriate
dilution ratio to establish a linear enzymatic rate in the assay. The total measuring
time for the maximal enzyme activity which establishes a linear enzymatic rate in the
assay varies depending on the enzyme-substrate ratio. If compared to the enzyme,
the substrate is extremely overdosed, then the enzyme activity or the reaction rate
reaches maximal, which allows to establish a linear enzymatic rate in the assay. As
the reaction goes on, the substrate becomes less and less and the enzyme activity or
the reaction rate slows down. If a linear enzymatic rate can't be plotted, which
means that the substrate is not overdosed compared to the enzyme, further dilute
the tissue homogenates with reaction solution or shorten the interval time for the
412 nm reading until establishing a linear enzymatic rate plot. The interval time for
the 412 nm reading should be no more than 30 s. The duration for the 412 nm
reading is based on the reaction rate and time, and stop spectrophotometer reading
when no color change is observed for all reactions.” See lines 130-142.



2. The language, especially the Introduction part needs further editing.

Response:

Thanks for the suggestion. We revised it, and we hope that the reviewer is satisfied
with the revised version.

Minor Concerns:

1. Method 1, the samples can be frozen at -80 °C for later measurement. Will the
reliability of the data be affected by the frozen? How long can the samples be
frozen?

Response:

We have deleted the method for measuring triglyceride level and focus on the
method for measuring mitochondrial citrate synthase activityin Drosophila.

2. The authors could discuss whether these methods are applicable to other systems?
Such as culture cell and mammalian tissues.

Response:

We addressed this issue in the discussion as follow.

“The assay can be used for cultured cells and mammalian tissues as well..” See lines
97-98.

3. Figure 2, annotation of Y-axis should be "maximal citrate synthase activity"
Response:
We corrected it.

Reviewer #5:

Manuscript Summary:

The manuscript presented nicely describes two protocols to assess mitochondrial
activity in a low-cost simplified way. This would be of interest to the fly community.
Your protocol nicely breaks down the major steps of the protocol with enough detail.
Other than the minor concerns listed below, | question why two different protocols
are being combined into one protocol paper. If you expanded on their connection
and on how these two pieces of data could be used together it may make the
protocols more cohesive. Otherwise, they read as two distinct experiments.
Response:

We agree. We have deleted the method for measuring triglyceride level as suggested
by some reviewers and focus on the method for measuring citrate synthase activity
in the revised version.

Minor Concerns:

1. You do not compare data from your method to those already existing. Is there
published reference data that you could discuss?

Response:

Thanks for the suggestion. We added in the discussion section as follows.

"In contrast to measuring citrate synthase activity by colorimetric assay in purified
mitochondria, which needs almost 200 flies for each sample of a genotype for



purification of mitochondria®®, we present a protocol for a fast and simple assay for
measurement of citrate synthase activity by a colorimetric method in tissue
homogenate or in whole cell extract'®. For each sample, only ten flies hatched on the
same day are needed, for triplicate samples of each genotype, 30 flies are needed."
See lines 242-247.

2. The significance is explained in terms of simplicity over other systems as well as
caveats of measuring in flies. Expand upon why creating a protocol to obtain this
data is significant in general.

Response:

Thanks for the suggestion. We addressed this issue in the introduction section as
follows.

“Citrate synthase is localized in the mitochondrial matrix within eukaryotic cells,
which is a rate-limiting enzyme in the first step of the tricarboxylic acid cycle’, and
thus it can be used as a quantitative marker for the presence of intact
mitochondrial mass”*°. Citrate synthase activity can also be used as a normalization
factor for proteins of intact mitochondria'**2.” See lines 56-60.

3. Choose one sample (adult or larvae) and mention applicability to other life stages
in discussion.

Response:

Thanks for the suggestion. We added in the revised manuscript that the citrate
synthase activity assay is applicable not only to Drosophila (adult and larvae) but also
to other systems, such as cultured cells and mammalian tissues. See lines 94-95,
97-98, 247-248.



