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August 22, 20191st Editorial Decision

August 22, 2019 

Re: Life Science Alliance manuscript  #LSA-2019-00513-T 

Dr. Masaaki Komatsu 
Juntendo University School of Medicine 
Department of Physiology 
Hongo 2-1-1 
Bunkyo-ku, Tokyo 113-8421 
Japan 

Dear Dr. Komatsu, 

Thank you for submit t ing your manuscript  ent it led "Autophagy controls lipid droplet  format ion by
fine-tuning NCoR1 levels" to Life Science Alliance. The manuscript  was assessed by expert
reviewers, whose comments are appended to this let ter. 

As you will see, the reviewers provide construct ive input on how to strengthen your study and we
would thus like to invite you to submit  a revised version to us, addressing the individual concerns
raised. 
Important ly, lipid droplet  format ion depending on NCoR1 is not supported by the data (rev#2) and
this issue needs to get either addressed experimentally (which may be challenging) or by adapt ing
the manuscript  text . The other suggest ions made by all three reviewers seem straightforward to
address via addit ional experiments/clarificat ions and text  changes, but please do get in touch with
us in case you would like to discuss the revision further. 

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

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

When submit t ing the revision, please include a let ter addressing the reviewers' comments point  by
point . 

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

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 



Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A let ter addressing the reviewers' comments point  by point . 

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

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

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

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

--------------------------------------------------------------------------- 

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

Takahashi S. et  al. have conducted a compelling study that demonstrated the requirement of



funct ional autophagy for lipid droplet  biogenesis. In this work, authors have built  on their recent ly
reported observat ions on the essent ial role of select ive autophagy for lysosomal degradat ion of
NCoR1 transcript ional repressor. They have extended this work to show here that a build-up of
NCoR1 in autophagy deficient  cells results in inhibit ion of LXRa transcript ion factor with most
striking consequences for lipid homeostasis. They have employed complementary approaches in
autophagy deficient  models in vivo (hepat ic mouse mutants) and in cells to elegant ly demonstrate
that autophagic degradat ion of NCoR1 is essent ial for expression of LXRa targets in fat ty acid and
TG synthesis as well as t ransport . The highlight  of this study is a demonstrat ion that t ransient liver
steatosis relies on autophagy in two physiological metabolic and growth paradigms such as fast ing
and acute proliferat ion in response to part ial hepatectomy. Therefore, this study irrefutably
demonstrated an essent ial role of funct ional autophagy not only for lipid degradat ion but also for
lipid synthesis and lipid droplet  biogenesis. In sum, it  is an excellent  work that exposes another
funct ional facet of autophagy in physiology. Most important ly, it  also opens to future mechanist ic
quest ions on how cells sense the needs in select ive autophagy of t ranscript ional repressors to fine
tune act ivity and expression of t ranscript ion factors and the relevance of these mechanisms to
pathophysiology. 
The manuscript  writ ten with great style that makes it  agreeable to follow the story. Part icularly, the
introduct ion brings up known aspects of how autophagy affects lipid metabolism and clearly frames
the main quest ion of this work. I have just  few minor suggest ions: 
1) Add an explanat ion to the immunoblot  quant ificat ions (e.g. Fig.1A) about how exact ly
comparisons are made (since relat ive values are presented should one condit ion be set as 1?). Also,
it  is surprising that quant ificat ion of Fig.1A for cytosolic NCoR1 shows so lit t le difference unlike
immunoblot  capture that is presented.
2) If text  length allows, it  would be interest ing to discuss that although nuclear pool of NCoR1 is
protected from degradat ion in livers of autophagy deficient  Atg7LKO mice, the fast ing potent ly
induced degradat ion of cytosolic NCoR1 protein (judged from immunoblot  presented on Fig.1A). Did
total levels of NCoR1 change in livers of fasted mice?
3) Describe in the text  the differences in LXRa expression shown on Fig1A.
4) Harmonize the labelling of LXRa throughout the manuscript .
5) Revise figure legends e.g. Fig.1A (remove remark about total homogenates), Fig.S1 (change
"hepatocytes" to "liver sect ions"). Specify what it  means that experiments were performed 3 t imes
(technical or biological replicates). Indicate in Material and method sect ion t iming condit ions of
fast ing, sacrifice and surgical procedure in mice.
6) If text  length allows, it  would be important to bridge in discussion the findings on the role of
autophagy in lipid synthesis and hepatocyte proliferat ion. To this end, an induct ion of FA synthesis
is the most marked response to siNCoR1 in autophagy deficient  HepG2 cancer cell line (Fig. 4B).
From the other hand, hepatocyte proliferat ion and expression of enzymes of FA synthesis were
decreased in Atg7LKO mice after hepatectomy (Fig.2). Notably, an increased de novo lipid synthesis
is also a metabolic hallmark of proliferat ing cancer cells while decreased expression of NCoR1 was
reported in liver cancer (PMID: 21075309). In lights of these findings, it  is plausible that resistance of
the Atg7LKO mice to progress from benign adenoma to liver cancer (PMID: 21498569) might be due
to persistent expression of NCoR1 repressor. Therefore, these novel findings presented by
Takahashi S. et  al. might also be pert inent for liver pathophysiology.

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

This Short  Report  by Takahashi et  al reports on defect ive lipid droplet  biogenesis and reduced



hepatosteatosis in hepatocyte-specific Atg7 knockout mice. The authors have recent ly
demonstrated that lipid oxidat ion was suppressed in the same mouse model (Saito et  al., Nat
Commun 2019). In this study, the suppression of lipid oxidat ion resulted from accumulat ion of
nuclear receptor co-repressor 1 NCoR1, which suppressed PPARalpha act ivity and thereby
decreased the expression of enzymes involved in beta-oxidat ion. In the current manuscript , the
accumulat ion of NCoR1 is shown to result  in the suppression of LXRalpha act ivity, decreasing the
expression of enzymes involved in fat ty acid and triglyceride synthesis. Overall, the current
observat ions are in line with earlier findings and the known funct ions of LXRalpha in controlling
lipogenic gene expression. NCoR1 is known to be a substrate for autophagy (Saito et  al., 2019) and
fine-tunes the transact ivat ion of both PPARalpha and LXRalpha. Moreover, loss of autophagy
init iat ion causes inact ivat ion of both PPARalpha and LXRalpha (Ma et  al., 2013). The present paper
does not go beyond this mechanist ically. The experiments are in general well executed and most of
the results are sound. However, some of the major claims made are not well substant iated by the
data. Please see specific points below. 

1.The NCoR1 silencing experiments (Fig. 4) do not actually support  a major role for NCoR1 in lipid
droplet  format ion. First , no differences in LDs are observed (Fig. 4C) and the effect  on TAG levels is
marginal, with some 10% increase. The authors suggest that  this is because NCoR1 ablat ion
enhances both the anabolism and catabolism of FAs. If this is the case, the authors might obtain
clearer effects e.g. by manipulat ing FA catabolism in NCoR1 silenced cells. Second, the authors
have strict ly speaking not studied the format ion or biogenesis of LDs. Rather, the steady-state
numbers and sizes of LDs were analyzed. As LD maintenance is also dependent on LD breakdown,
one cannot conclude that it  is the format ion of lipid droplets that is affected. Thus, the data do not
convincingly show that NCoR1 is important for LD format ion and do not support  these statements
in the t it le and abstract . 

2. The current findings are essent ially opposite to those of Singh et  al. (Nature 2009) that reports
on increased size and number of lipid droplets in hepatocytes lacking Atg7. The authors speculate
that the difference might be due to the different ages of animals: 5 weeks in the present study as
compared to four months in Singh et  al. This should be possible to reconcile easily, by aging the
mice t ill 4 months and studying if the Atg7 deficient  livers now become steatot ic.

3. The differences in lipid droplet  numbers and sizes quant ified from cells do not match well with the
images. For instance, the autophagy competent cells shown have many more lipid droplets than ten
(or less), as indicated in the bar graphs. The images look as if lipid droplets may have fused (a
common problem when using glycerol containing mount ing media).

4. Figure 1 A repeats findings shown in Saito et  al., 2019 and this should be clearly spelled out.

Reviewer #3 (Comments to the Authors (Required)): 

Autophagy plays a role in both lipid droplet  biogenesis and in lipid droplet  turnover via lipophagy.
The mechanisms underlying the role of autophagy in LD biogenesis are not fully understood.
Recent work from Saito et  al and Iershov et  al (both 2019) have shown that autophagy can
regulate lipid metabolism by promot ing the turnover of NCoR1, a negat ive regulator of PPARa that
induces expression of genes involved in fat ty acid oxidat ion. However, NCoR1 also regulates LXRa
which promotes lipid synthesis, and thus acts counter to PPARa. To address this dichotomy, the
authors examined NCoR1 levels and act ivity in the liver of Alb-Cre:Atg7fl/fl mice in which autophagy



is impaired. Consistent with Saito and Iershov, NCoR1 levels accumulated in the liver when ATG7
was knocked out and autophagy effect ively reduced. 
Acly, Fasn, Scd1 and Acaca are all LXRa target genes and were down-regulated in Atg7 deleted
livers. Fast ing reduced their expression in WT but not in the KO. Other targets GK, Dgat1, Fatbp2
that were upregulated in WT liver by fast ing were not induced in the Atg7 KO livers. Lxra mRNA
expression was also down consistent with Lxra being autoregulated . Basically, similar to effects on
PPARa, autophagy inhibit ion caused NCoR1 to accumulate and to inhibit  LXRa act ivity.
Interest ingly, lipid droplet  numbers in fasted livers were reduced by Atg7 delet ion, based on ORO
staining. Is this due to reduced format ion of LDs? Suppression of lipogenesis and Lxra target genes
was also detected in response to part ial hepatectomy result ing in reduced liver size following
regenerat ion. Knocking out ATG7 in HepG2 cells also caused NCoR1 to accumulate and LXRa to
be inhibited, as determined by levels of LXRa target genes. This was rescued by knockdown of
NCoR1 although this did not rescue the number and size of lipid droplets since NCoR1 influences
both FA oxidat ion (via PPARa) and lipogenesis (shown here via LXRa). 
Overall, this work is highly complementary to the studies of Saito et  al and Iershov et  al and extends
them to show that autophagic regulat ion of NCoR1 also influences lipogenesis via LXRa. It  does
leave the conundrum of how and when NCoR1 may different ially regulate PPARa and LXRa in a
manner modulated by autophagy. An aspect of the work that could be enhanced, is if the authors
could measure rates of fat ty acid oxidat ion and de novo lipogenesis in the control and Atg7 deleted
hepatocytes to confirm that autophagy is indeed impact ing both these processes via NCoR1
turnover. Work that is perhaps beyond the scope of this study is to examine mutants of LXRa that
cannot bind NCOR1 - are these mutants resistant to the effects of autophagy inhibit ion. As it
stands, the scope of the paper is limited but what is included is useful and well controlled data. 



Referee’s comments (italized) 

Referee #1 

General comments: 

Takahashi S. et al. have conducted a compelling study that demonstrated the requirement of 

functional autophagy for lipid droplet biogenesis. In this work, authors have built on their 5 

recently reported observations on the essential role of selective autophagy for lysosomal 

degradation of NCoR1 transcriptional repressor. They have extended this work to show here 

that a build-up of NCoR1 in autophagy deficient cells results in inhibition of LXRa transcription 

factor with most striking consequences for lipid homeostasis. They have employed 

complementary approaches in autophagy deficient models in vivo (hepatic mouse mutants) and 10 

in cells to elegantly demonstrate that autophagic degradation of NCoR1 is essential for 

expression of LXRa targets in fatty acid and TG synthesis as well as transport. The highlight of 

this study is a demonstration that transient liver steatosis relies on autophagy in two 

physiological metabolic and growth paradigms such as fasting and acute proliferation in 

response to partial hepatectomy. Therefore, this study irrefutably demonstrated an essential 15 

role of functional autophagy not only for lipid degradation but also for lipid synthesis and lipid 

droplet biogenesis. In sum, it is an excellent work that exposes another functional facet of 

autophagy in physiology. Most importantly, it also opens to future mechanistic questions on 

how cells sense the needs in selective autophagy of transcriptional repressors to fine tune 

activity and expression of transcription factors and the relevance of these mechanisms to 20 

pathophysiology. The manuscript written with great style that makes it agreeable to follow the 

story. Particularly, the introduction brings up known aspects of how autophagy affects lipid 

metabolism and clearly frames the main question of this work. I have just few minor 

suggestions. 

25 

Reply: 

We would like to thank the Referee for the positive reception of our manuscript. 

Minor comments: 

Comment-1: 30 

Add an explanation to the immunoblot quantifications (e.g. Fig.1A) about how exactly 

comparisons are made (since relative values are presented should one condition be set as 1?). 

Also, it is surprising that quantification of Fig.1A for cytosolic NCoR1 shows so little difference 

unlike immunoblot capture that is presented. 

35 

Reply-1: 

According to this comment, we revised the presentation and explained the immunoblot 

quantification in detail (figure legends of Fig. 1A, Fig. 3A and Fig. 4A). 

Fig. 1A: Signal intensities of cytoplasmic NCoR1 and Gapdh and nuclear NCoR1, 

LXRα and Lamin B were measured by densitometry and were subtracted that of background. 40 

Bar graphs indicate the average values of the indicated cytoplasmic and nuclear proteins relative 

to Gapdh and Lamin B, respectively. The average value of the Atg7f/f mice was set as 1. 

Fig. 3A and 4A: Signal intensities of cytoplasmic NCoR1 and GAPDH and nuclear 

NCoR1, LXRα and LAMIN B were measured by densitometry and were subtracted that of 

background. Bar graphs indicate the average values of the indicated cytoplasmic and nuclear 45 

proteins relative to GAPDH and LAMIN B, respectively. The average value of the 

ATG7-knockout HepG2 expressing lacZ was set as 1. 

Comment-2: 

If text length allows, it would be interesting to discuss that although nuclear pool of NCoR1 is 50 

protected from degradation in livers of autophagy deficient Atg7LKO mice, the fasting potently 
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induced degradation of cytosolic NCoR1 protein (judged from immunoblot presented on 

Fig.1A). Did total levels of NCoR1 change in livers of fasted mice?  

Reply-2: 55 

Thank you for the comment. As shown in Figure 1A of the revised manuscript, fasting 

down-regulated both nuclear and cytosolic NCoR1 levels in autophagy-deficient mouse livers. 

This may be attributed to the proteasomal degradation of NCoR1. Ubiquitination by a 

F-box-like/WD repeat-containing protein, TBLR1 directs NCoR1 into the proteasomal

degradation and favors the exchange of corepressors for coactivators (PMID: 14980219, PMID:60 

18374649). This suggests that both the ubiquitin-proteasome and autophagy-lysosomal

pathways contribute to degradation of NCoR1. We described such possibility in the result and

discussion section of the revised manuscript (line 96-100 in the revised manuscript). We have

not been unable to detect clear NCoR1 signal by immunoblot analysis with total homogenates

due to high background.65 

Comment-3: 

Describe in the text the differences in LXRa expression shown on Fig1A. 

Reply-3: 70 

Thank you for this comment. Actually, the level of LXRα in nuclear fraction of Atg7-deficient 

mouse livers was significantly lower than that of control livers (Fig. 1A). We described this 

result in the result and discussion section of the revised manuscript (line 111-113 in the revised 

manuscript). 

75 

Comment-4: 

Harmonize the labelling of LXRa throughout the manuscript. 

Reply-4: 

In according to this suggestion, we unified the labeling. We described mouse gene in 80 

accordance with the International Committee on Standardized Genetic Nomenclature for Mice: 

Symbols begin with an uppercase letter followed by all lowercase letters except for recessive 

mutations, which begin with a lowercase letter.  

Comment-5: 85 

Revise figure legends e.g. Fig.1A (remove remark about total homogenates), Fig.S1 (change 

"hepatocytes" to "liver sections"). Specify what it means that experiments were performed 3 

times (technical or biological replicates). Indicate in Material and method section timing 

conditions of fasting, sacrifice and surgical procedure in mice. 

90 

Reply-5: 

Thank you for these comments. We corrected the figure legends including Fig. 1A and Fig. S1. 

We also described the detail experimental setting related to fasting, sacrifice and surgical 

procedure in the Material and methods section of the revised manuscript. 

95 

Comment-6: 

If text length allows, it would be important to bridge in discussion the findings on the role of 

autophagy in lipid synthesis and hepatocyte proliferation. To this end, an induction of FA 

synthesis is the most marked response to siNCoR1 in autophagy deficient HepG2 cancer cell 

line (Fig. 4B). From the other hand, hepatocyte proliferation and expression of enzymes of FA 100 

synthesis were decreased in Atg7LKO mice after hepatectomy (Fig.2). Notably, an increased de 

novo lipid synthesis is also a metabolic hallmark of proliferating cancer cells while decreased 



expression of NCoR1 was reported in liver cancer (PMID: 21075309). In lights of these 

findings, it is plausible that resistance of the Atg7LKO mice to progress from benign adenoma 

to liver cancer (PMID: 21498569) might be due to persistent expression of NCoR1 repressor. 105 

Therefore, these novel findings presented by Takahashi S. et al. might also be pertinent for liver 

pathophysiology. 

Reply-6: 

Thank you for this valuable suggestion. We discuss a possibility that the accumulation of 110 

NCoR1 in autophagy-deficient mouse livers prevents malignancy of the liver benign adenoma 

in the discussion section of the revised manuscript (line216-228 in the revised manuscript).  

--------------------  

Referee #2 115 

General comments: 

This Short Report by Takahashi et al reports on defective lipid droplet biogenesis and reduced 

hepatosteatosis in hepatocyte-specific Atg7 knockout mice. The authors have recently 

demonstrated that lipid oxidation was suppressed in the same mouse model (Saito et al., Nat 

Commun 2019). In this study, the suppression of lipid oxidation resulted from accumulation of 120 

nuclear receptor co-repressor 1 NCoR1, which suppressed PPARalpha activity and thereby 

decreased the expression of enzymes involved in beta-oxidation. In the current manuscript, the 

accumulation of NCoR1 is shown to result in the suppression of LXRalpha activity, decreasing 

the expression of enzymes involved in fatty acid and triglyceride synthesis. Overall, the current 

observations are in line with earlier findings and the known functions of LXRalpha in 125 

controlling lipogenic gene expression. NCoR1 is known to be a substrate for autophagy (Saito 

et al., 2019) and fine-tunes the transactivation of both PPARalpha and LXRalpha. Moreover, 

loss of autophagy initiation causes inactivation of both PPARalpha and LXRalpha (Ma et al., 

2013). The present paper does not go beyond this mechanistically. The experiments are in 

general well executed and most of the results are sound. However, some of the major claims 130 

made are not well substantiated by the data. Please see specific points below. 

Reply: 

We would like to thank the Referee for the crucial suggestions on how to improve our 

manuscript. 135 

Comment-1: 

The NCoR1 silencing experiments (Fig. 4) do not actually support a major role for NCoR1 in 

lipid droplet formation. First, no differences in LDs are observed (Fig. 4C) and the effect on 

TAG levels is marginal, with some 10% increase. The authors suggest that this is because 140 

NCoR1 ablation enhances both the anabolism and catabolism of FAs. If this is the case, the 

authors might obtain clearer effects e.g. by manipulating FA catabolism in NCoR1 silenced 

cells. Second, the authors have strictly speaking not studied the formation or biogenesis of LDs. 

Rather, the steady-state numbers and sizes of LDs were analyzed. As LD maintenance is also 

dependent on LD breakdown, one cannot conclude that it is the formation of lipid droplets that 145 

is affected. Thus, the data do not convincingly show that NCoR1 is important for LD formation 

and do not support these statements in the title and abstract.  

Reply-1: 

While tracer experiments with 13C-labeled Palmitate exhibited the inhibition of β-oxidation in 150 

autophagy-deficient mouse livers (Saito et al., Nat Commun., 10, 1567, 2019), we have not 

provided the data directly showing that defective autophagy causes the impairment of 

lipogenesis and of LD formation, in this study. To this end, we conducted tracer experiments 



with 13C-labeled glucose to evaluate the incorporation of glucose-derived 13C into Palmitic, 

Oleic acid and Stearic acids (i.e., evaluation of rate of lipogenesis) in autophagy-competent and 155 

incompetent HepG2 cells. Though we detected 13C-incorporated fatty acids in both HepG2 cells, 

we did not observe any significant differences among the cells (Figure 1 to the reviewers), 

probably due to low detection sensitivity and/or incomplete experimental settings. Thus, 

according to the editor’s suggestion, we revised the title, abstract and text as adapting the 

presented data. 160 

Comment-2: 

The current findings are essentially opposite to those of Singh et al. (Nature 2009) that reports 

on increased size and number of lipid droplets in hepatocytes lacking Atg7. The authors 

speculate that the difference might be due to the different ages of animals: 5 weeks in the 165 

present study as compared to four months in Singh et al. This should be possible to reconcile 

easily, by aging the mice till 4 months and studying if the Atg7 deficient livers now become 

steatotic.  

Reply-2: 170 

In according to this suggestion, we investigated whether LDs accumulate in hepatocytes of 

5-month old liver-specific Atg7-deficient mice. As shown in Supplementary Figure S1B in the

revised manuscript, we performed oil-red O staining with 5-month old Atg7f/f and Atg7f/f;

Alb-Cre mice and noticed that perivenous hepatocytes in 5 month-old Atg7f/f; Alb-Cre mice

contained many LDs though totally lower level compared with of extent to age-matched Atg7f/f
175 

mice. We described the above-mentioned result in the result and discussion section of the

revised manuscript (line 213-215 in the revised manuscript).

Comment-3: 

The differences in lipid droplet numbers and sizes quantified from cells do not match well with 180 

the images. For instance, the autophagy competent cells shown have many more lipid droplets 

than ten (or less), as indicated in the bar graphs. The images look as if lipid droplets may have 

fused (a common problem when using glycerol containing mounting media).  

Reply-3: 185 

While we quantified the number and size of LDs using a CellInsight™ CX5 High-Content 

Screening Platform (Thermo Fisher Scientific) using HCS Studio™ software, we obtained cell 

images using a confocal laser-scanning microscope (Olympus, FV1000), which may have 

caused an inconsistency between presented images and quantification. We replaced original 

images with the representative ones. 190 

Comment-4: 

Figure 1 A repeats findings shown in Saito et al., 2019 and this should be clearly spelled out. 

Reply-4: 195 

We spelled out that Figure 1 is the confirmation of previous finding (line 92-94 in the revised 

manuscript). 

--------------------  

Referee #3 200 

General comments: 

Autophagy plays a role in both lipid droplet biogenesis and in lipid droplet turnover via 

lipophagy. The mechanisms underlying the role of autophagy in LD biogenesis are not fully 

understood. Recent work from Saito et al and Iershov et al (both 2019) have shown that 



autophagy can regulate lipid metabolism by promoting the turnover of NCoR1, a negative 205 

regulator of PPARa that induces expression of genes involved in fatty acid oxidation. However, 

NCoR1 also regulates LXRa which promotes lipid synthesis, and thus acts counter to PPARa. 

To address this dichotomy, the authors examined NCoR1 levels and activity in the liver of 

Alb-Cre:Atg7fl/fl mice in which autophagy is impaired. Consistent with Saito and Iershov, 

NCoR1 levels accumulated in the liver when ATG7 was knocked out and autophagy effectively 210 

reduced.  

Acly, Fasn, Scd1 and Acaca are all LXRa target genes and were down-regulated in Atg7 

deleted livers. Fasting reduced their expression in WT but not in the KO. Other targets GK, 

Dgat1, Fatbp2 that were upregulated in WT liver by fasting were not induced in the Atg7 KO 

livers. Lxra mRNA expression was also down consistent with Lxra being autoregulated . 215 

Basically, similar to effects on PPARa, autophagy inhibition caused NCoR1 to accumulate and 

to inhibit LXRa activity. Interestingly, lipid droplet numbers in fasted livers were reduced by 

Atg7 deletion, based on ORO staining. Is this due to reduced formation of LDs? Suppression of 

lipogenesis and Lxra target genes was also detected in response to partial hepatectomy 

resulting in reduced liver size following regeneration. Knocking out ATG7 in HepG2 cells also 220 

caused NCoR1 to accumulate and LXRa to be inhibited, as determined by levels of LXRa target 

genes. This was rescued by knockdown of NCoR1 although this did not rescue the number and 

size of lipid droplets since NCoR1 influences both FA oxidation (via PPARa) and lipogenesis 

(shown here via LXRa).  

Overall, this work is highly complementary to the studies of Saito et al and Iershov et al and 225 

extends them to show that autophagic regulation of NCoR1 also influences lipogenesis via 

LXRa. It does leave the conundrum of how and when NCoR1 may differentially regulate PPARa 

and LXRa in a manner modulated by autophagy. An aspect of the work that could be enhanced, 

is if the authors could measure rates of fatty acid oxidation and de novo lipogenesis in the 

control and Atg7 deleted hepatocytes to confirm that autophagy is indeed impacting both these 230 

processes via NCoR1 turnover. Work that is perhaps beyond the scope of this study is to 

examine mutants of LXRa that cannot bind NCOR1 - are these mutants resistant to the effects of 

autophagy inhibition. As it stands, the scope of the paper is limited but what is included is 

useful and well controlled data.  

235 

Reply: 

We would like to thank the Referee for the positive appreciation of the manuscript and 

thoughtful advice: the measurement of rates of fatty acid oxidation and de novo lipogenesis, and 

the experiments with LXRα mutant that is unable to bind to NCoR1. 

Related to comment-1 together with comment-1 of Referee 2, while tracer 240 

experiments with 13C-labeled Palmitate exhibited the inhibition of β-oxidation in 

autophagy-deficient mouse livers (Saito et al., Nat Commun., 10, 1567, 2019), we have not 

provided the data directly showing that defective autophagy causes the impairment of 

lipogenesis and of LD formation, in this study. To address this issue experimentally, we 

conducted tracer experiments with 13C-labeled glucose and evaluated the incorporation of245 

glucose-derived 13C into Palmitic, Oleic acid and Stearic acids (i.e., evaluation of rate of 

lipogenesis) in autophagy-competent and incompetent HepG2 cells. Though we detected 
13C-incorporated fatty acids in both HepG2 cells, we did not observe any significant differences

among the cells (Figure 1 to the reviewers), probably due to low detection sensitivity and/or 

incomplete experimental settings. Thus, according to the editor’s suggestion, we revised the title 250 

and abstract as adapting the presented data. 

Regarding second comment, we agree that such experiment is useful, but we think 

that it is beyond the scope of current study as this referee mentioned. 



December 17, 20191st Revision - Editorial Decision

December 17, 2019 

RE: Life Science Alliance Manuscript  #LSA-2019-00513-TR 

Dr. Masaaki Komatsu 
Juntendo University School of Medicine 
Department of Physiology 
Hongo 2-1-1 
Bunkyo-ku, Tokyo 113-8421 
Japan 

Dear Dr. Komatsu, 

Thank you for submit t ing your revised manuscript  ent it led "Loss of autophagy impairs physiological
steatosis by accumulat ion of NCoR1". As you will see, the reviewers appreciate the changes
introduced in revision, and we would thus be happy to publish your paper in Life Science Alliance,
pending final small revisions: 

- Please address the remaining concern of reviewer #1 (see also last  bullet  point  listed here)
- The name of co-author Dr. Hyeon-Cheol Lee-Okada in the submission system is not matching the
one depicted in the manuscript  (Hyeon-Cheol Lee), please clarify
- Please list  10 authors et  al in the reference list
- Please provide less over-contrasted source data for the western blots in Fig 1A and S2
- For Figure legends 2-4, please correct  the following sentence to improve clarity: "RT qPCR
analyses were performed a technical replicate on each biological sample."

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

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES:

These items are required for acceptance. 

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

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://www.life-science-
alliance.org/authors 



-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

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

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

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

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

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

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

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 



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

The concerns raised have, in principle, been sat isfactorily addressed. Some sentences of the
revised text  (especially beginning of page 9, red text) should be double checked for clarity. 

Reviewer #3 (Comments to the Authors (Required)): 

The revised manuscript  is significant ly enhanced by the revisions carried out since I first  reviewed it
and I support  publicat ion of this work. 



Editor’s comments (italized) 

Comment-1: 

Please address the remaining concern of reviewer #1 (see also last bullet point listed here). 

Reply-1: 5 
We corrected the sentence pointed out by the reviewer (Page 8, lines 208-210 of the revised 

manuscript). 

Comment-2: 

The name of co-author Dr. Hyeon-Cheol Lee-Okada in the submission system is not matching 10 
the one depicted in the manuscript (Hyeon-Cheol Lee), please clarify. 

Reply-2: 

"Hyeon-Cheol Lee" is correct. We replaced “Hyeon-Cheol Lee-Okada” by “Hyeon-Cheol Lee”. 

15 
Commnet-3: 

Please list 10 authors et al in the reference list. 

Reply-3: 

In accordance to style of Life Science Alliance, we corrected the reference list. 20 

Commnet-4: 

Please provide less over-contrasted source data for the western blots in Fig 1A and S2. 

Reply-4: 25 
We provided the source data. 

Commnet-5: 

For Figure legends 2-4, please correct the following sentence to improve clarity: "RT qPCR 

analyses were performed a technical replicate on each biological sample.".  30 

Reply-5: 

Thank you for the comment. We corrected the figure legends including Fig. 2, 3 and 4 (Page 16, 

lines 460-462, page 17, lines 487-489 and page 18, lines 514-515 of the revised manuscript). 

35 
-------------------- 

Referee’s comments (italized) 

Referee #2 

Comment-1: 

The concerns raised have, in principle, been satisfactorily addressed. Some sentences of the 40 
revised text (especially beginning of page 9, red text) should be double checked for clarity. 

Reply-1: 

Thank you for the comments. We corrected the sentence (Page 8, lines 208-210 of the revised 

manuscript). 45 

-------------------- 

Referee #3 

Comment-1: 

The revised manuscript is significantly enhanced by the revisions carried out since I first 50 
reviewed it and I support publication of this work.  

2nd Authors' Responses to Reviewers                 December 18, 2019

Reply-1: 
We would like to thank the Referee for the positive appreciation of the manuscript.
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December 18, 2019 

RE: Life Science Alliance Manuscript  #LSA-2019-00513-TRR 

Dr. Masaaki Komatsu 
Juntendo University School of Medicine 
Department of Physiology 
Hongo 2-1-1 
Bunkyo-ku, Tokyo 113-8421 
Japan 

Dear Dr. Komatsu, 

Thank you for submit t ing your Research Art icle ent it led "Loss of autophagy impairs physiological
steatosis by accumulat ion of NCoR1". It  is a pleasure to let  you know that your manuscript  is now
accepted for publicat ion in Life Science Alliance. Congratulat ions on this interest ing work. 

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

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

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

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

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

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

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 
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