
Lipoic acid rejuvenates aged intestinal stem
cells by preventing age-associated endosome
reduction
Haiyang Chen, Gang Du, Yicheng Qiao, Zhangpeng Zhuo, Jiaqi Zhou, Xiaorong Li, Zhiming Liu, and
Yang Li
DOI: 10.15252/embr.201949583

Corresponding author(s): Haiyang Chen (chenhy87@mail.sysu.edu.cn)

Review Timeline: Submission Date: 2nd Nov 19
Editorial Decision: 10th Dec 19
Revision Received: 8th Mar 20
Editorial Decision: 11th May 20
Revision Received: 15th May 20
Accepted: 29th May 20

Editor: Deniz Senyilmaz Tiebe

Transaction Report:
(Note: With the except ion of the correct ion of typographical or spelling errors that could be a source
of ambiguity, let ters and reports are not edited. Depending on transfer agreements, referee reports
obtained elsewhere may or may not be included in this compilat ion. Referee reports are anonymous
unless the Referee chooses to sign their reports.)



10th Dec 20191st Editorial Decision

Dear Prof. Chen,

Thank you for submit t ing your manuscript  for considerat ion by EMBO Reports. Three referees
agreed to review your manuscript . So far, we have received two referee reports that are copied
below. Given that both referees are in fair agreement that you should be given a chance to revise
the manuscript , I would like to ask you to begin revising your study along the lines suggested by the
referees.

Please note that this is a preliminary decision made in the interest  of t ime, and that it  is subject  to
change should the third referee offer very strong and convincing reasons for this. As soon as we
receive the final report  on your manuscript , we will forward it  to you as well.

As you can see, the referees express interest  in the proposed effects of lipoic acid on intest inal
stem cell aging. However, they also raise a number of concerns that need to be addressed to
consider publicat ion here. I find the reports informed and construct ive, and believe that addressing
the concerns raised will significant ly strengthen the manuscript . 

Given these construct ive comments, we would like to invite you to revise your manuscript  with the
understanding that the referee concerns (as in their reports) must be fully addressed and their
suggest ions taken on board. Please address all referee concerns in a complete point-by-point
response. Acceptance of the manuscript  will depend on a posit ive outcome of a second round of
review. It  is EMBO reports policy to allow a single round of revision only and acceptance or reject ion
of the manuscript  will therefore depend on the completeness of your responses included in the
next, final version of the manuscript .

We generally allow three months as standard revision t ime. As a matter of policy, compet ing
manuscripts published during this period will not  negat ively impact on our assessment of the
conceptual advance presented by your study. However, we request that  you contact  the editor as
soon as possible upon publicat ion of any related work, to discuss how to proceed. Should you
foresee a problem in meet ing this three-month deadline, please let  us know in advance and we may
be able to grant an extension.

IMPORTANT NOTE: we perform an init ial 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 sect ion providing access to data deposited in public databases is missing
(where applicable).
2. Your manuscript  contains stat ist ics and error bars based on n=2 or on technical replicates.
Please use scatter plots in these cases.

Supplementary/addit ional data: The Expanded View format, which will be displayed in the main
HTML of the paper in a collapsible format, has replaced the Supplementary informat ion. You can
submit  up to 5 images as Expanded View. Please follow the nomenclature Figure EV1, Figure EV2
etc. The figure legend for these should be included in the main manuscript  document file in a
sect ion called Expanded View Figure Legends after the main Figure Legends sect ion. Addit ional
Supplementary material should be supplied as a single pdf labeled Appendix. The Appendix includes
a table of content on the first  page with page numbers, all figures and their legends. Please follow
the nomenclature Appendix Figure Sx throughout the text  and also label the figures according to
this nomenclature. For more details please refer to our guide to authors.



When submit t ing your revised manuscript , please carefully review the instruct ions that follow below.
Failure to include requested items will delay the evaluat ion 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 product ion quality figure files as .eps, .t if, .jpg (one file per figure).

3) a .docx formatted let ter 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. For more details on our Transparent Editorial Process, please visit  our website:
ht tps://www.embopress.org/page/journal/14693178/authorguide#transparentprocess
You are able to opt out of this by let t ing 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 art icle, as the authors have chosen not to make the review process public
in this case."

4) a complete author checklist , which you can download from our author guidelines
(<http://embor.embopress.org/authorguide>). Please insert  informat ion in the checklist  that  is also
reflected in the manuscript . The completed author checklist  will also be part  of the RPF.

5) 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 instruct ions on how to
link your ORCID ID to your account in our manuscript  t racking system in our Author guidelines
(<http://embor.embopress.org/authorguide>).

6) We replaced Supplementary Informat ion 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 respect ive 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 instruct ions regarding expanded view here:
<http://embor.embopress.org/authorguide#expandedview>.

- Addit ional 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 .xls files. Alternat ively, the legend can be
supplied as a separate text  file (README) and zipped together with the Table/Dataset file.

7) We would also encourage you to include the source data for figure panels that show essent ial
data.

Numerical data should be provided as individual .xls or .csv files (including a tab describing the data).
For blots or microscopy, uncropped images should be submit ted (using a zip archive if mult iple
images need to be supplied for one panel). Addit ional informat ion on source data and instruct ion on



how to label the files are available <http://embor.embopress.org/authorguide#sourcedata>.

8) Our journal encourages inclusion of *data citat ions in the reference list* to direct ly cite datasets
that were re-used and obtained from public databases. Data citat ions in the art icle text  are dist inct
from normal bibliographical citat ions and should direct ly link to the database records from which the
data can be accessed. In the main text , data citat ions are formatted as follows: "Data ref: Smith et
al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list ,
data citat ions must be labeled with "[DATASET]". A data reference must provide the database
name, accession number/ident ifiers and a resolvable link to the landing page from which the data
can be accessed at  the end of the reference. Further instruct ions are available at
<http://embor.embopress.org/authorguide#datacitat ion>.

9) Before submit t ing your revision, primary datasets (and computer code, where appropriate)
produced in this study need to be deposited in an appropriate public database (see
<http://embor.embopress.org/authorguide#dataavailability>).

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 " sect ion
(placed after Materials & Method) that follows the model below. Please note that the Data
Availability Sect ion is restricted to new primary data that are part  of this study. 

# Data availability

The datasets (and computer code) produced in this study are available in the following databases:

- RNA-Seq data: Gene Expression Omnibus GSE46843
(https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE46843)
- [data type]: [name of the resource] [accession number/ident ifier/doi] ([URL or
ident ifiers.org/DATABASE:ACCESSION])

*** Note - All links should resolve to a page where the data can be accessed. ***

10) Regarding data quant ificat ion, please ensure to specify the name of the stat ist ical test  used to
generate error bars and P values, the number (n) of independent experiments underlying each data
point  (not replicate measures of one sample), and the test  used to calculate p-values in each figure
legend. Discussion of stat ist ical methodology can be reported in the materials and methods sect ion,
but figure legends should contain a basic descript ion of n, P and the test  applied.
Please note that error bars and stat ist ical comparisons may only be applied to data obtained from
at least  three independent biological replicates.
Please also include scale bars in all microscopy images.

We would also welcome the submission of cover suggest ions, or mot ifs to be used by our Graphics
Illustrator in designing a cover.

I look forward to seeing a revised version of your manuscript  when it  is ready. Please let  me know if
you have quest ions or comments regarding the revision. 



Yours sincerely,

Deniz Senyilmaz Tiebe

Deniz Senyilmaz Tiebe, PhD
Editor
EMBO Reports 

Referee #1:

In this paper, Du et  al. report  that  feeding Drosophila alpha-lipoic acid (ALA) prevents age-
associated intest inal stem cell (ISC) hyperproliferat ion. Further, they present evidence that reducing
ALA synthesis in ISCs can promote midgut dysplasia that is similar to that which occurs with aging.
Genet ic tests also suggest that  ALA synthesis may decline in ISCs during aging. These effects are
attributed to the ability of ALA to sustain high levels of autophagy and endocytosis, and compelling
data is provided to support  this conclusion. All of these discoveries are quite novel and excit ing, and
will be appreciated in the intest inal stem cell field. The paper is well organized and clearly writ ten,
and contains a large amount of very good quality genet ics data. The effects that are shown are
surprisingly large, robust, and consistent (but see below). The paper's main weaknesses in my
opinion are that: 1) ALA levels are not measured direct ly in ISCs or the gut during aging, or after the
various genet ic manipulat ions; and 2) nothing is known about how ALA would affect  endocytosis,
autophagy, or other metabolic processes that might impact ISC funct ional decline. I believe the
former point  should be addressed here if possible; the later issue is a much larger one, endemic to
the field, and can await  further invest igat ion. In addit ion, we have a number of specific issues the
authors should t ry to address as they revise this interest ing manuscript :

Specific points follow below:

1. Does ALA feeding (or LAS knockdown) affect  ISC mitosis or promote different iat ion? In either
case, age-dependent dysplasia would be affected. A MARCM clone assays (LASRNAi or LAS-/-)
could be done to dist inguish these possibilit ies.

2. Is LAS overexpression sufficient  to raise ALA levels, sustain autophagy, suppress dysplasia, and
extend lifespan. This obvious test  is missing from the study and should be added if possible.

3. The genet ics data suggest ing that ALA promotes autophagy and endocytosis are compelling.
However, the data on autophagosome format ion itself are somewhat weak and need to be
improved. We suggest that  the authors: a) provide more example pictures for Fig 5a-e, in the
supplement; b) include the lysotracker data (Fig EV3) in the main Fig 5; c) provide quant ificat ions
and color separat ions for the lysotracker data; c) explain (if possible) why lysotracker was affected
in all cells when las-RNAi was only expressed in esg+ cells (Fig EV3d-e).

4. Some minor grammatical issues need to be fixed.

5. Most of the graphical data presented looks suspiciously robust and consistent. This is worrisome



as most studies with the Drosophila midgut show considerable animal-to-animal variat ion in most
cellular responses, especially during aging. Hence, I believe the authors need to present strong
evidence that their data were collected fairly using unbiased methods. This could include
statements about which data were collected in a blinded fashion, and submission of raw datasets.
The bar graphs (e.g. Fig 7B) might better be presented as dot-plots (e.g. Fig 7J) to illustrate actual
variat ion. Examples of the "too good to be true" data I find worrisome can be found in most of the
graphs: e.g. Fig 3N, 5KLQRTW, 6RSYZAA, 7BE. The surprisingly consistent quality of this data
raises ethical concerns. Hopefully this concern is unfounded and the data quality simply reflects the
excellent  skills of these researchers, but proof must be given. 

6. For all the lifespan data (Fig 2G, 5U, 7C), please confirm that mated females were used, as in the
other experiments. Also, p values should be presented. Please present the other 2 replicates for
each lifespan test  in the supplement.

7. In Fig 6, the authors use Rab5-CA or Rab7-CA to upregulated endocytosis. They need to present
data and/or citat ions showing that these overexpressions really do upregulate endocytosis.

Referee #3:

Du et  al. present interest ing findings related to lipoic acid, intest inal homeostasis and aging in
Drosophila. There are many strengths to this manuscript , including the large amount of genet ic
experiments that provide mechanist ic insight. The most excit ing aspect of the study is that  feeding
ALA to aged flies can rejuvenate aspects of ISC aging. This is very interest ing. On the whole, the
experiments are carefully carried out, however, I do have some technical concerns and suggest ions
to improve the manuscript .

1) It  is clear that  ISC homeostasis can be improved by ALA feeding in 26day old flies. It  would
increase the impact of the paper if it  were shown that day 26 feeding could prolong lifespan. In
addit ion, mult iple 'lab strains' should be tested. w1118 is a notoriously unhealthy line
2) It  is crit ical to assay feeding behavior in control flies fed ALA. This is missing. If ALA impaired
feeding in control 26d olf flies that would be a confounding factor
3) It  is great that  the authors sought to examine autophagic act ivity in aged ISCs. However, my
understsanding is that  the reagent that  was used ATg8 tandem repeat is under UAS-control.
Hence, in using this reagent aren't  the authors overexpressing Atg8? If so, this is a confounding
factor, no?



Dear Dr. Tiebe, 

Many thanks for handling our manuscript. All reviewers have commented 

on the originality and importance of our findings. We have address reviewers’ 

comments by both editing the text of the manuscript and performing additional 

experiments. Below please find our point-by-point response (italic maroon 

color) to each of the comment (copied in full in black). We have also provided 

references cited at the end of the response. 

We hope that our revision is satisfactory. 

Best wishes! 

Haiyang Chen 

(On behalf of all authors) 

Referee #1: 

In this paper, Du et al. report that feeding Drosophila alpha-lipoic acid (ALA) 

prevents age-associated intestinal stem cell (ISC) hyperproliferation. Further, 

they present evidence that reducing ALA synthesis in ISCs can promote 

midgut dysplasia that is similar to that which occurs with aging. Genetic tests 

also suggest that ALA synthesis may decline in ISCs during aging. These 

effects are attributed to the ability of ALA to sustain high levels of autophagy 

and endocytosis, and compelling data is provided to support this conclusion. 

All of these discoveries are quite novel and exciting, and will be appreciated in 

the intestinal stem cell field. The paper is well organized and clearly written, 

and contains a large amount of very good quality genetics data. The effects 

that are shown are surprisingly large, robust, and consistent (but see below). 

The paper's main weaknesses in my opinion are that: 1) ALA levels are not 

measured directly in ISCs or the gut during aging, or after the various genetic 

manipulations; and 2) nothing is known about how ALA would affect 

endocytosis, autophagy, or other metabolic processes that might impact ISC 

functional decline. I believe the former point should be addressed here if 

21st Mar 20201st Authors' Response to Reviewers



possible; the later issue is a much larger one, endemic to the field, and can 

await further investigation. In addition, we have a number of specific issues the 

authors should try to address as they revise this interesting manuscript: 

Response: 

We thank this reviewer for appreciating the novelty and importance of our 

findings. We have performed LC-ESI-MS/MS analyses and measured the ALA 

levels in the midguts of flies during aging (See Figs 1L-O, and Figs EV2A-E) 

and in the midguts of flies with Las depleted (carrying Act5Cts-GAL4>Las RNAi; 

See Figs 2A-C). These data indicate that ALA indeed downregulates in 

midguts of flies upon aging and of flies with LAS knockdown. We agree with 

this reviewer that we didn’t provide the mechanism of how ALA affect the 

endocytosis and autophagy processes in ISCs. We thank that this reviewer 

allows us not to address this issue in this manuscript but allow us to investigate 

it in the future. We will definitely follow this question to do further investigation 

in the future. 

We appreciate the critique from this reviewer and have both edit the text 

and added additional data as described in detail below. 

Specific points follow below: 

1. Does ALA feeding (or LAS knockdown) affect ISC mitosis or promote

differentiation? In either case, age-dependent dysplasia would be affected. A

MARCM clone assays (LAS RNAi or LAS-/-) could be done to distinguish

these possibilities.

Response: 

We have analyzed Las-RNAi MARCM clones. We found that ISCs with 

Las RNAi can forms normal MARCM clones, which indicated that these 

Las-depleted ISCs can initiate mitosis (See Figs 2I-J). Based on Pdm1(which 

labels differentiated enterocytes (ECs)) staining, deletion of LAS did not show 

obvious ISC differentiation defects (See Figs 2I-K). However, we indeed found 

that the average size of Las-RNAi MARCM clones was obviously bigger 

compared to that of the control clones (See Figs 2I-J and 2L). These 

suggested that LAS does not regulate ISC differentiation but regulate the 

mitotic rate of ISC proliferation. In the revised manuscript, we have included 

these new data. 

2. Is LAS overexpression sufficient to raise ALA levels, sustain autophagy,

suppress dysplasia, and extend lifespan. This obvious test is missing from the

study and should be added if possible.



Response: 

We have overexpressed LAS using Act5C-GAL4ts (an ubiquitously 

expressed GAL4). But we found that only overexpression of LAS was not 

sufficient to raise the ALA level in fly midguts (see in the images below). We 

think the possible reason maybe because the synthesis of ALA need not only 

LAS but also other key participants, such as the substrates and coenzymes. 

So depletion of LAS could lead to the disruption of LAS production, but 

overexpression of LAS could not induce the production of more LAS in flies. 

Also, simple overexpression of LAS in ISCs/EBs could not induce autophagy 

or suppress dysplasia (see in the images below)[Figures for referees not 
shown.]. Moreover, we found that overexpression of LAS did not extend 

lifespan but caused a shorter lifespan of flies (see in the images below). We 

think the possible reason maybe because overexpression of LAS will lead to 

cellular toxicity or induce other un-known enzymatic reactions caused 

lifespan shorten.  



3. The genetics data suggesting that ALA promotes autophagy and

endocytosis are compelling. However, the data on autophagosome formation

itself are somewhat weak and need to be improved. We suggest that the



authors: a) provide more example pictures for Fig 5a-e, in the supplement; b) 

include the lysotracker data (Fig EV3) in the main Fig 5; c) provide 

quantifications and color separations for the lysotracker data; c) explain (if 

possible) why lysotracker was affected in all cells when las-RNAi was only 

expressed in esg+ cells (Fig EV3d-e). 

Response: 

We appreciate these comments and suggestions. a) We have provided 

more example pictures (for the original Figs 5A-E (Figs 6F-H and Figs 6O-P in 

the revised manuscript)) to show that ALA promotes autophagy process in the 

supplementary files (See Figs EV4A-E). b) Since this review suggested us to 

provide quantifications for the lysotracker data, we have re-performed these 

experiments using the esg-GFP reporter to restrain the boundary of ISCs/EBs 

(esg+ cells) and quantified the lysotracker signal restrained in the GFP+ 

regions. In the revised manuscript, these quantification data and images with 

color separated lysotracker staining were included in Figs 6A-E and Figs 6K-N. 

c) When we did the lysotracker staining, we indeed noticed the interesting

phenomenon that lysotracker signal reduced in all midgut epithelial cells but

not just in LAS-depleted esg+ cells. We think the possible reason is that

depletion of LAS in esg+ cells led to the whole midgut (which has a high

turnover rate and maintains by ISCs) undergo premature aging, which

mimicked the old midguts and exhibited a global reduction of autophagy

activity in the whole midgut epithelia. We have discussed this possibility in the

revised manuscript.

4. Some minor grammatical issues need to be fixed.

Response:

Thanks for reminding. We have carefully checked our text and fixed the 

grammatical errors that we could find. 

5. Most of the graphical data presented looks suspiciously robust and

consistent. This is worrisome as most studies with the Drosophila midgut show

considerable animal-to-animal variation in most cellular responses, especially

during aging. Hence, I believe the authors need to present strong evidence

that their data were collected fairly using unbiased methods. This could include

statements about which data were collected in a blinded fashion, and

submission of raw datasets. The bar graphs (e.g. Fig 7B) might better be

presented as dot-plots (e.g. Fig 7J) to illustrate actual variation. Examples of

the "too good to be true" data I find worrisome can be found in most of the

graphs: e.g. Fig 3N, 5KLQRTW, 6RSYZAA, 7BE. The surprisingly consistent

quality of this data raises ethical concerns. Hopefully this concern is unfounded

and the data quality simply reflects the excellent skills of these researchers,

but proof must be given.



Response: 

We appreciate these comments and suggestions. We absolutely agree 

with this reviewer that the Drosophila midgut show considerable 

animal-to-animal variation during aging. In fact, in most of our experiment, they 

indeed showed considerable animal-to-animal variation. We guess that this 

reviewer did not see these variations in our graphical data may be because 

these reasons that we listed below. 1) We quantified the ratios of esg-GFP+ 

cells (or Dl + cells) to total cells per ROI in midguts (such as the original Fig 5K, 

5Q and 6R, 6Z, etc. (Fig EV4H, Fig7J and Figs 8R, 8Z, etc. in the revised 

manuscript); which tend to show smaller difference and variation between 

samples, such as the quantification data in references [1-5]) but not the 

numbers of esg-GFP+ cells or Dl + cells per ROI in the guts (which tend to 

show bigger difference and variation between samples, such as the 

quantification data in references [6-9]). This difference between these two 

ways of quantification of esg-GFP+ cells (or Dl + cells) is whether considers 

the amount change of the total cells in midguts upon aging or under stress 

conditions. We believe the ratio of esg-GFP+ cells (or Dl + cells) to total cells 

per ROI in midguts is more accurate to indicate the real abundance of 

esg-GFP+ cells (or Dl + cells) in midguts under different conditions. 2) When 

we quantified the luciferase activity of Drosophila midguts (such as the original 

Figs 3N, 5L, 5R, 6S, 6Y, and 6AA (Figs 4N, EV4I, 7K, 8S, 8Y, and 8AA in the 

revised manuscript)), we measured fly groups (15 flies as a group; see the 

detail in the methods) but not measured a single fly. As we know, the variation 

between each fly (animal-to-animal variation) is relative big, however, the 

variation between each fly group (a group contains 15 flies) is not that big. 3) 

We used the Standard Error of the Mean (SEM; a measure of precision for an 

estimated population mean) but not the standard deviation (SD; a measure of 

data variability around mean of a sample of population) to show the error bars 

in our graphical data. The SEM will become smaller when n (the number of 

quantified samples) is bigger. But, the SD will not change along with n.  

As this reviewer suggested, dot-plots is a better way to illustrate actual 

variation. In the revised manuscript, all the Error bars of our graphical data 

have been replaced to represent SDs. And, all the bar graphs in our 

manuscript have been presented as dot-plots to illustrate actual variation. 

From these dot-plots, we can clearly see that the quantified samples showed 

reasonable animal-to-animal variation in most cases. We declare that all the 

quantification data that we collected were in a blinded fashion and provided 

more technical detail in the revised methods. We have provided all of our raw 

datasets for the graphical chats in our manuscript in the Expanded view flie: 

Source datasets. Hope that our revision and raw datasets is satisfactory. 

6. For all the lifespan data (Fig 2G, 5U, 7C), please confirm that mated females

were used, as in the other experiments. Also, p values should be presented.



Please present the other 2 replicates for each lifespan test in the supplement. 

Response: 

We confirm that mated females were used for all the lifespan data. We 

apologize for not describing it clearly. In the revised methods, we have 

described it more in detail. We have presented the other 2 replicates for each 

lifespan test in the Fig EV2H (relevant to Fig 3G (original Fig 2G)), Fig EV4M 

(relevant to Figure 7N (original Fig 5U)), and Fig EV5O (relevant to Fig 9C 

(original Fig 7C)) and added p values for all of our lifespan tests in the revised 

manuscript. 

7. In Fig 6, the authors use Rab5-CA or Rab7-CA to upregulated endocytosis. 
They need to present data and/or citations showing that these 
overexpressions really do upregulate endocytosis.

Response: 

Overexpress of constitutively activated Rab5 (Rab5-CA) has been 

demonstrated to stimulate endocytosis in various models [10, 11]. The 

Drosophila lines, Rab5-CA [12-14] and Rab7-CA [13, 15, 16], have been 

widely used in the study of endocytosis. We have added these references in 

the revised manuscript. Also, we found that overexpression of either Rab5-CA 

or Rab7-CA in either ISCs/EBs or ECs induced late endosome maturation 

(labeled by RAB7-GFP; forms large multivesicular bodies, see in the images 

below)[Figures for referees not shown.], which suggested the upregulation of 

endocytic activity.  



Referee #3: 

Du et al. present interesting findings related to lipoic acid, intestinal 

homeostasis and aging in Drosophila. There are many strengths to this 

manuscript, including the large amount of genetic experiments that provide 

mechanistic insight. The most exciting aspect of the study is that feeding ALA 

to aged flies can rejuvenate aspects of ISC aging. This is very interesting. On 

the whole, the experiments are carefully carried out, however, I do have some 

technical concerns and suggestions to improve the manuscript. 

Response: 

We appreciate that this reviewer finds our study original, important, and 

high quality. We believe the revisions we made as detailed below have 

addressed the concerns raised. 

1) It is clear that ISC homeostasis can be improved by ALA feeding in 26day

old flies. It would increase the impact of the paper if it were shown that day 26

feeding could prolong lifespan. In addition, multiple 'lab strains' should be

tested. w1118 is a notoriously unhealthy line.

Response: 



We appreciate these suggestions. We have performed the lifespan 

analyses by ALA feeding in 26-day old flies. It indeed showed a minor increase 

of the lifespan of flies (See Fig 3J and EV2J). We have fed ALA to Canton-S 

(CS, BDSC 64349; an often used wild-type line) and found that ALA feeding 

also extend the lifespan of CS flies (See Fig 3I and EV2I). We have included 

these new data in the revised manuscript. 

2) It is critical to assay feeding behavior in control flies fed ALA. This is missing.

If ALA impaired feeding in control 26d olf flies that would be a confounding

factor

Response: 

We appreciated this suggestion. We have checked the feeding behavior 

(food intake) of flies at the 26th day. We found that the flied with or without ALA 

administration did not show a significant difference. So ALA itself does not 

impair or promote the feeding behavior of flies. We have included this new 

data in Fig EV2G in the revised manuscript. 

3) It is great that the authors sought to examine autophagic activity in aged

ISCs. However, my understsanding is that the reagent that was used ATg8

tandem repeat is under UAS-control. Hence, in using this reagent aren't the

authors overexpressing Atg8? If so, this is a confounding factor, no?

Response: 

Thanks for this question. In Figs 6F-H and 6O-P, we observed the 

autophagic activity that induced by starvation in ISCs/EBs using 

esg-GAL4>UAS-mCherry-GFP-Atg8a reporter. The UAS-mCherry-GFP-Atg8a 

line (BDSC: 37749) was widely used for observing the autophagic flux 

(autophagosomes and autolysosomes)[17-19]. overexpression of this 

UAS-mCherry-GFP-Atg8a allele has not yet been reported to stimulate 

autophagy (Maybe because this reporter allele is functional impaired by fusing 

with GFP and mCherry proteins at the amino terminus of ATG8a) [20]. In aged 

flies, Atg8a reduced in both mRNA and protein level[21], the UAS-Atg8aEP362 

line (BDSC: 10107) was used to induce the overexpression of Atg8a for 

promoting the base levels of autophagy in ISCs/EBs. Overexpression of this 

UAS-Atg8 line (BDSC: 10107) and another UAS-Atg8 line (BDSC: 51656) in 

the nervous system has been reported to effectively promote basal levels of 

autophagy and enhance longevity in adult Drosophila [21]. 
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11th May 20201st Revision - Editorial Decision

Dear Prof. Chen,

Thank you for submit t ing the revised version of your manuscript . It  has now been seen by both of
the original referees. 

As you can see, the referees find that the study is significant ly improved during revision and
recommend publicat ion. (Please note that referee #3 did not send a report , just  not ified us that
he/she has no remaining concerns and recommends publicat ion.) Before I can accept the
manuscript , I need you to address some minor points below:

• We noted that Jiaqi Zhou and Xiaorong Li are missing from the Author Contribut ions sect ion.
• We found that some of the figure callouts are potent ially confusing - e.g. (comparing Fig 1F to 1E;
see Figs 1G-H and EV1C). Please consider simplifying them.
• We noted that Fig 7C is current ly not called out in the text .
• Please separate the EV source data to another folder.
• Figure 8 has many panels, please consider split t ing it  into two figures.
• Please convert  the reagent table (Drosophila lines and genotypes, ant ibody list ) as an EV Table.
Please remember to call it  out  in the text  accordingly.
• Papers published in EMBO Reports include a 'Synopsis' to further enhance discoverability.
Synopses are displayed on the html version of the paper and are freely accessible to all readers.
The synopsis includes a short  standfirst  summarizing the study in 1 or 2 sentences that summarize
the key findings of the paper and are provided by the authors and streamlined by the handling
editor. I would therefore ask you to include your synopsis blurb.
• In addit ion, please provide an image for the synopsis. This image should provide a rapid overview
of the quest ion addressed in the study but st ill needs to be kept fairly modest since the image size
cannot exceed 550x400 pixels.
• Our product ion/data editors have asked you to clarify several points in the figure legends (see
attached document). Please incorporate these changes in the at tached word document and return
it  with t rack changes act ivated.

Thank you again for giving us to consider your manuscript  for EMBO Reports, I look forward to your
minor revision.

Kind regards,

Deniz Senyilmaz Tiebe

--
Deniz Senyilmaz Tiebe, PhD
Editor
EMBO Reports

Referee #1:

This is an excellent  revision. The authors have thoroughly responded to the reviewers' comments,
and added some new experiments that are quite impressive. These significant ly strengthen the



model they present. For example, they performed LC-ESI-MS/MS analyses and measured the ALA
levels in the midguts of flies during aging (Figs 1L-O, and Figs EV2A-E), and in the midguts of flies
with Las depleted (Figs 2A-C). These data support  that  ALA is indeed downregulated in the
midguts of flies upon aging, and in flies with LAS knockdown. Further, they performed Las-RNAi
MARCM clones. These showed that LAS does not regulate ISC different iat ion, but does regulate
the rate of ISC mitot ic proliferat ion. These experiments have improved this paper, which was
already novel and interest ing. In addit ion, the authors provide more quant itat ive data to support  the
representat ive pictures. This is another point  for a good revision. Regarding the "too good to be
true" data we were concerned about in the 1st  round review, the authors now provide their raw
data as supplemental tables, and show several different stat ist ical analyses, which in general make
sense. Although they st ill don't  provide a clear mechanism for how ALA affects endocytosis and
autophagy, in our opinion this is not an issue that should prevent publicat ion in EMBO Reports.
Overall, this paper is very coherent, having a complete genet ic analysis and interest ing, novel
results that  should be of interest  to the field.



Below, we have provided our response (italic maroon color). 

• We noted that Jiaqi Zhou and Xiaorong Li are missing from the Author

Contributions section.

Response: 

We have added Jiaqi Zhou and Xiaorong Li to the Author Contributions 

section in the revised manuscript. 

• We found that some of the figure callouts are potentially confusing - e.g.

(comparing Fig 1F to 1E; see Figs 1G-H and EV1C). Please consider

simplifying them.

Response: 

We have simplified these figure callouts in the revised manuscript. 

• We noted that Fig 7C is currently not called out in the text.

Response: 

We have called out Fig 7C in the revised manuscript. 

• Please separate the EV source data to another folder.

Response: 

We have separated the original source data zip file into two zip files. One 

named Source datasets (which contains the Excel flies of statistic data for 

Figures), and the other one named EV source datases (which contains the 

Excel flies of statistic data for Figure EVs). 

• Figure 8 has many panels, please consider splitting it into two figures.

Response: 

We have split the original Figure 8 into two figures (now called Figure 8 

and Figure 9 in the revised manuscript). The original Figure 9 now becomes 

Figure10. Correspondingly, we re-labeled and claimed these figure callouts in 

the revised text, Figures and Figure legends. 

• Please convert the reagent table (Drosophila lines and genotypes, antibody
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list) as an EV Table. Please remember to call it out in the text accordingly. 

Response: 

We have converted the original reagent table (Drosophila lines and 

genotypes, antibody list) into three EV Tables (named Table EV3, Table EV4, 

and Table EV5) and uploaded them as reagent tables in your online 

submission system. We also have called them out in the revised Materials and 

Methods section. 

• Papers published in EMBO Reports include a 'Synopsis' to further enhance

discoverability. Synopses are displayed on the html version of the paper and

are freely accessible to all readers. The synopsis includes a short standfirst

summarizing the study in 1 or 2 sentences that summarize the key findings of

the paper and are provided by the authors and streamlined by the handling

editor. I would therefore ask you to include your synopsis blurb.

Response: 

We have provided a word file of our Synopsis blurb in your online 

submission system. 

• In addition, please provide an image for the synopsis. This image should

provide a rapid overview of the question addressed in the study but still needs

to be kept fairly modest since the image size cannot exceed 550x400 pixels.

Response: 

We have provided an image of our Synopsis with tiff format in your online 

submission system. 

• Our production/data editors have asked you to clarify several points in the

figure legends (see attached document). Please incorporate these changes in

the attached word document and return it with track changes activated.

Response: 

We have noticed these comments added by the production/data editors. 

We have incorporated modifications and changes in our revised manuscript 

text and uploaded a version of our revised manuscript text (without track 

changes) through your online submission system. 

I also returned you a version of our manuscript text with track changes 

activated and the comments added by the production/data editor through my 

e-mail (in the attachment).



29th May 20202nd Revision - Editorial Decision

Dear Prof. Chen,

Thank you for submit t ing your revised manuscript  to EMBO Reports. I have now looked at
everything and all looks fine. Therefore I am very pleased to accept your manuscript  for publicat ion
in EMBO Reports.

Congratulat ions on a nice work!

Kind regards,

Deniz
--
Deniz Senyilmaz Tiebe, PhD
Editor
EMBO Reports

**
At the end of this email I include important informat ion about how to proceed. Please ensure that
you take the t ime to read the informat ion and complete and return the necessary forms to allow us
to publish your manuscript  as quickly as possible.

As part  of the EMBO publicat ion'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 conjunct ion with your paper and will include the referee reports, your point-by-point
response and all pert inent correspondence relat ing 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 art icle, as the authors have chosen not to
make the review process public in this case."

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

Thank you again for your contribut ion to EMBO reports and congratulat ions on a successful
publicat ion. Please consider us again in the future for your most excit ing work.

********************************************************************************

THINGS TO DO NOW: 

You will receive proofs by e-mail approximately 2-3 weeks after all relevant files have been sent to
our Product ion Office; you should return your correct ions 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
t ime. Failure to meet our deadlines may result  in a delay of publicat ion, or publicat ion without your



correct ions. 

All further communicat ions concerning your paper should quote reference number EMBOR-2019-
49583V3 and be addressed to emboreports@wiley.com. 

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