
The EMBO Journal - Peer Review Process File 
 

 
© European Molecular Biology Organization 1 

 
 
 
NUTRIENT-SENSITIVE TRANSCRIPTION FACTORS TFEB 
AND TFE3 COUPLE AUTOPHAGY AND METABOLISM TO 
THE PERIPHERAL CLOCK  
 
Nunzia Pastore, Anna Vainshtein, Niculin J. Herz, Tuong Huynh, Lorenzo Brunetti, Tiemo J. 
Klisch, Margherita Mutarelli, Patrizia Annunziata, Kenichiro Kinouchi, Nicola Brunetti-Pierri, 
Paolo Sassone-Corsi, and Andrea Ballabio. 
 
 
 
 
Review timeline: Submission date: 10th December 2018  
 Editorial Decision:  31st January 2019  
 Revision received: 11th March 2019  
 Editorial Decision: 1st April 2019  
 Revision received: 3rd April 2019  
 Accepted:  15th April 2019  
 
 
Editor: Elisabetta Argenzio 
 
 
Transaction Report: 
 
(Note: With the exception of the correction of typographical or spelling errors that could be a source of ambiguity, 
letters and reports are not edited. The original formatting of letters and referee reports may not be reflected in this 
compilation.) 
 
 

1st Editorial Decision 31st January 2019 

Thank you for submitting your manuscript on clock-independent activation of transcription factors 
TFEB and TFE3 by food for the rhythmic induction of genes involved in autophagy and cell 
metabolism to The EMBO Journal. Please accept my apologies for the extended duration of the 
review process due to the seasonal holidays. Your study has been seen by three referees and their 
comments are enclosed below for your information.  
 
As you can see, the referees find your work potentially interesting and appreciate the quality of the 
data. However, they also raise several points that need to be addressed before they can support 
publication in The EMBO Journal. In particular, referee #1 requests you to further discuss your 
model in the context of the existing literature. Referee #2 stresses that experiments have to be 
quantified and analyzed with proper statistical methods. Referee #3 is the most critical one and asks 
you to clarify the effects of TFEB/TFE3 loss of function on gene expression, as well as to test the 
expression of other key circadian clock components.  
 
Addressing these issues as suggested by the referees would be essential to warrant publication in 
The EMBO Journal. Given the overall interest of your study, I would like to invite you to submit a 
revised version of the manuscript according to the referees' requests.  
 
------------------------------------------------  
 
REFEREE REPORTS 
 
Referee #1:  
 
The manuscript "Nutrient-sensitive transcription factors TFEB and TFE3 couple autophagy and 
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metabolism to the peripheral clock" from Pastore and colleagues demonstrates a novel mechanism 
of circadian gene transcription through combination of nutrient-sensitive transcription factors TFEB 
and TFE3 and clock component Rev-erbα. The authors show that nuclear accumulation and 
transcriptional activity of TFEB and TFE3 are directly regulated by feeding rhythms resulting in 
rhythmic activation of autophagy. Consistently, autophagy oscillations are impaired in TFEB and 
TFE3 mutant mice. Along with this, TFEB and TFE3 activate expression of Rev-erbα via E-boxes 
modulating its rhythmic expression. Interestingly, TFEB/TFE3 and Rev-erbα are independently 
recruited to many other targets, involved in regulation of autophagy and metabolism, thus revealing 
a direct connection of these pathways to the circadian clock.  
 
This work will be interesting for the broad readership and results presented here are relevant for the 
circadian field. However, there are some weak points in the final model, which are specified below:  
 
Major points:  
 
- Fig 6. The authors suggest a model where TFEB and TFE3 activate and Rev-erbα represses 
autophagy genes yielding their circadian expression. However, they do not provide any substantial 
evidence to their assumption that Rev-erbα repression occurs during the night (active phase). Rather, 
Preitner et al (2002) clearly demonstrated that Rev-erbα abundance in the liver peaks at ZT 6, which 
does not support the suggested model. Thus, Rev-erbα appears to be active at the same time as 
TFEB and TFE3. The authors should comment on this or revise their model.  
 
Minor points:  
 
- Fig 4D. Cropped ChIP-seq images contain some numbers in the corner, but respective figure 
legends lack a description.  
- Fig 4E. "Numbers in parenthesis indicate the number from transcriptional start site. The  
sequences of the elements are highlighted in grey." These labels are not presented on the respective 
figure.  
- The authors focus their work specifically on Rev-erbα and do not mention the contribution of Rev-
erbβ. However, both Rev-erbα and β are required to maintain rhythmicity in mice (Cho et al, 2012). 
Therefore it will be interesting to know whether Rev-erbβ also contributes to this pathway.  
 
 
Referee #2:  
 
Pastore et. al demonstrated that TFEB and TFE3, the known transcriptional factors of autophagy and 
lysosome biogenesis, display a circadian activation during 24-hour cycle and may modulate the 
rhythmic oscillation of autophagy genes expression in a food-dependent/clock-independent manner. 
In addition, TFEB and TFE3 were implicated in direct regulation of REV-ERBα (the transcriptional 
repressor component of the core clock machinery, previously implicated as regulator of autophagy) 
expression by binding its promoter region. The newly discovered association between TFEB/TFE3 
and REV-ERBα and the fact that both are regulating the expression of autophagy genes served the 
authors to link it to the circadian clockwork. Based on this and the extensive overlap of TFEB/TFE3 
and REV-ERBα binding sites, the authors suggested a model of a dynamic balance between 
TFEB/TFE3 (activation of autophagy genes) and REV-ERBα (repression of autophagy genes) 
which is responsible for the circadian oscillation of autophagy.  
This research provides interesting observations on autophagy circadian oscillations mediated by an 
interplay between TFEB/TFE3 and REV-ERBα. Overall, the manuscript is well written and the 
presented data are mostly clear and reliable. However, some issues indicated in comments below 
should be clarified by the authors.  
Comments:  
Figure 1D - The authors should relate to the fact that the GABARAP level at ZT5 dropped in 
contrast to Ctsl and RragD. In addition, the information regarding statistics significance is missing.  
Generally, the authors should provide the missing information regarding statistics significance for 
figures 1F, 1G, 2B, 3E. Moreover, it would be much clearer if in most cases the authors will use first 
the ANOVA test and if needed the Student t-test.  
Figure 4F - The plot is difficult to follow. Moreover, the authors should test their hypothesis by 
looking at the suggested changes in the autophagy proteins level using western blots. The usages of 
a lysosomal inhibitor may be required in the case of LC3B and Gabarap.  
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Figure 5 - the authors should relate to the fact that the results of TFE3KO presented in panels B and 
C are different. Moreover, the Y axes scales for the data presented in the left panels of B and C are 
different. The meaning of the significance star in the left panel of C remain unclear.  
Some of the supplementary figures are missing legends to explain the different bars.  
In the page 8 line 27 of the text the (Figures 4D and EV6C) should be (Figures 4F and EV6C).  
 
 
Referee #3:  
 
The manuscript by Pastore et al. describes the circadian oscillation of the TFE3/TFEB autophagic 
transcription factors and their link to circadian metabolic alterations in vivo and the circadian clock 
itself through direct activation of REV-ERBα. In series of experiments, particularly using 
genetically modified mouse models of loss-of-function (LOF) of TFE3 and/or TFEB in liver or 
muscle, the authors document the oscillation of TFE3/TFEB which peaks during day-time (sleep for 
mice), contrasting with the known peaking of mTOR signaling during the active phase or night time. 
Further, the authors show that oscillation of autophagic genes was blunted with TFE3/TFEB LOF, 
which was also associated with perturbed circadian activity in TFE3/TFEB deficient (muscle/liver) 
mice. Through examining the genomic effects of TFE3/TFEB, the authors also demonstrate that 
TFE3/TFEB could activate REV-ERBa, linking these autophagic transcription factors directly to the 
clock machinery - independent of BMAL1. Overall, this is a paper that could significantly adds to 
our understanding of the links between different helix-loop-helix transcription factor networks, the 
circadian clock, and control of oscillatory maintenance metabolism. However, there are a number of 
important issues that should be addressed.  
 
Issues:  
1. Do TFE3 and TFEB also regulate REV-ERBbeta.  
2. "Circadian" oscillation of nuclear TFE3/TFEB: Figures 1A and 1E appear to show 12-hour 
oscillation of nuclear TFE3/TFEB. Most apparent for 12-h cycle is nuclear TFEB (Fig 1E) The 
authors need to expand on this. Further, the quantitations in Figure 1F do not seem to match 
immunoblots in Fig 1E; at zero time point the immunoblot shows low level for TFEB (for example), 
but the graph shows a high level.  
3. Blots for Figure 1F and others should NOT be in double-plotted format, which is misleading to 
readers. While technically more difficult, the appropriate studies would be performed over a 48h 
time-course instead of "double-plotting."  
4. Figure 2: The authors should clarify the effect of LOF of TFE3/TFEB on specific autophagic gene 
expression with some displaying phase shifting (ATG5-12) while others were severely dampened 
(GABARAP). The expression of other key circadian clock components (REV-ERBalpha, REV-
ERBbeta, BMAL1, CLOCK, CRYs and PERs) should be shown so that the basis for phase-shifting 
could be understood.  
5. Figure 3H: The authors should define "starvation." TORC1 activity status should be provided 
(also for Fig 3I).  
6. For Figure EV5A, the IP for TFE3 seemed to pulldown TFEB, but not vice versa. Further, the IP 
for BMAL1 weakly pulled down for CLOCK. Hence, caution should be exercised regarding the lack 
of robustness of the assay for protein-protein association (ie, known associations between TFE3 and 
TFEB or BMAL1 and CLOCK are not clear evident) and hence the limitation should be discussed. 
In this regard, the mechanism proposed by Luo et al. 2016 should not be superficially dismissed in 
the Discussion.  
7. For TFEB mKO, the distinction between the effects on muscle physiology (which is not 
measured) and on the circadian clock are not distinguished. Hence, this caveat should be 
considered.  
8. In Figure EV7C, the data do seem to support the assertion that "resetting was impaired in 
TFE3KO mice" for Bmal1 and Clock. In TFE3KO, BMAL1 phase switches to perhaps a larger 
degree in TFE3KO than in WT in Day-Fed, and the same is true for Clock. It is difficult to interpret 
the REV-ERBa data since the Authors assert that REV-ERBa is a TFE3 target.  
9. The description of the molecular clock in Page 3 should be updated with reference to not only 
protein level but protein localization and multimer formation, which are important in governing the 
clock.  
10. For Figure 4, why are the list of genes examined in 4D different from those in 4F? Did not all 
the genes with strong REV-ERB/ TFE3 peaks change in 4F? Or are some of the genes in 4F 
indirectly regulated by REV-ERB / TFE3? Please clarify this.  
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11. Figure 5B is missing labels  
12. For Figure 3D, the Authors should define which E-Box they are looking at by noting this in 
Figure 3C.  
 
 
1st Revision - authors' response 11th March 2019 

 
Referee #1:  

 

The manuscript "Nutrient-sensitive transcription factors TFEB and TFE3 couple autophagy and 

metabolism to the peripheral clock" from Pastore and colleagues demonstrates a novel mechanism 

of circadian gene transcription through combination of nutrient-sensitive transcription factors TFEB 

and TFE3 and clock component Rev-erbα. The authors show that nuclear accumulation and 

transcriptional activity of TFEB and TFE3 are directly regulated by feeding rhythms resulting in 

rhythmic activation of autophagy. Consistently, autophagy oscillations are impaired in TFEB and 

TFE3 mutant mice. Along with this, TFEB and TFE3 activate expression of Rev-erbα via E-boxes 

modulating its rhythmic expression. Interestingly, TFEB/TFE3 and Rev-erbα are independently 

recruited to many other targets, involved in regulation of autophagy and metabolism, thus revealing 

a direct connection of these pathways to the circadian clock.  

 

This work will be interesting for the broad readership and results presented here are relevant for the 

circadian field. However, there are some weak points in the final model, which are specified below:  

 

Major points:  

 

- Fig 6. The authors suggest a model where TFEB and TFE3 activate and Rev-erbα represses 

autophagy genes yielding their circadian expression. However, they do not provide any substantial 

evidence to their assumption that Rev-erbα repression occurs during the night (active phase). Rather, 

Preitner et al (2002) clearly demonstrated that Rev-erbα abundance in the liver peaks at ZT6, which 

does not support the suggested model. Thus, Rev-erbα appears to be active at the same time as 

TFEB and TFE3. The authors should comment on this or revise their model. 

 

As pointed out by the reviewer, in Preitner et al (2002) (Fig 2B and 2C), as well as in other 

publications, Rev-erbα mRNA peaks around ZT6. However, REV-ERBα protein accumulates at 

ZT8, corresponding to its maximum activity (as shown by the strong inhibition of its target Bmal1). 

This is consistent with our model in which autophagy peaks at ZT5 (when TFEB and TFE3 are 

completely active) and is reduced around ZT9 (Figure EV1B), likely due to the inhibitory effect of 

REV-ERBα. Our model was misleading because it was showing that REV-ERBα was active during 

the dark phase. As suggested by the reviewer, we modified the model (Figure 6) by moving the 

position of REV-ERBα. In the modified model, REV-ERBα becomes active right before the 

beginning of the dark phase. 
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Minor points: 

 

- Fig 4D. Cropped ChIP-seq images contain some numbers in the corner, but respective figure 

legends lack a description. 

 

We thank the reviewer for pointing this out. We included the description of the numbers in the 

corner in the figure legend.  

  

- Fig 4E. "Numbers in parenthesis indicate the number from transcriptional start site. The  

sequences of the elements are highlighted in grey." These labels are not presented on the respective 

figure. 

 

We apologize for this mistake. We fixed the figure legend.  

 

- The authors focus their work specifically on Rev-erbα and do not mention the contribution of Rev-

erbβ. However, both Rev-erbα and β are required to maintain rhythmicity in mice (Cho et al, 2012). 

Therefore, it will be interesting to know whether Rev-erbβ also contributes to this pathway.  

 

We thank the reviewer for raising this interesting point. We did not mention Rev-erbβ in our 

experiments because Rev-erbβ is not a transcriptional target of TFEB/TFE3. Therefore, it is unlikely 

that it contributes to the mechanism that we describe in our paper. 

Referee #2:  

 

Pastore et. al demonstrated that TFEB and TFE3, the known transcriptional factors of autophagy and 

lysosome biogenesis, display a circadian activation during 24-hour cycle and may modulate the 

rhythmic oscillation of autophagy genes expression in a food-dependent/clock-independent manner. 

In addition, TFEB and TFE3 were implicated in direct regulation of REV-ERBα (the transcriptional 

repressor component of the core clock machinery, previously implicated as regulator of autophagy) 

expression by binding its promoter region. The newly discovered association between TFEB/TFE3 

and REV-ERBα and the fact that both are regulating the expression of autophagy genes served the 

authors to link it to the circadian clockwork. Based on this and the extensive overlap of TFEB/TFE3 

and REV-ERBα binding sites, the authors suggested a model of a dynamic balance between 

TFEB/TFE3 (activation of autophagy genes) and REV-ERBα (repression of autophagy genes) 

which is responsible for the circadian oscillation of autophagy.  

This research provides interesting observations on autophagy circadian oscillations mediated by an 

interplay between TFEB/TFE3 and REV-ERBα. Overall, the manuscript is well written, and the 

presented data are mostly clear and reliable. However, some issues indicated in comments below 

should be clarified by the authors.  
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Comments:  

 

-Figure 1D - The authors should relate to the fact that the GABARAP level at ZT5 dropped in 

contrast to Ctsl and RragD. In addition, the information regarding statistics significance is missing.  

 

We thank the reviewer for pointing this out. We have now included a more precise description of the 

results reported in Fig. 1D. We have also added the statistics, as suggested by the referee. 

 

Generally, the authors should provide the missing information regarding statistics significance for 

figures 1F, 1G, 2B, 3E. Moreover, it would be much clearer if in most cases the authors will use first 

the ANOVA test and if needed the Student t-test.  

 

We agree with the reviewer. We have now provided statistical analysis for figures 1F, 1G, 2B and 

3E. In most cases we have performed all the statistical analysis using the ANOVA test. 

Figure 4F - The plot is difficult to follow.  

 

We agree with the reviewer that the plot may be a bit difficult to follow. However, the experiment 

contemplates several conditions and we found that this was the only way to compare all 

perturbations performed in the different settings.   

 

Moreover, the authors should test their hypothesis by looking at the suggested changes in the 

autophagy proteins level using western blots. The usages of a lysosomal inhibitor may be required in 

the case of LC3B and Gabarap.  

 

We thank the reviewer for suggesting this experiment. As shown in Figure 4G, we analyzed LC3II 

protein levels by western blotting in cells treated with the lysosomal inhibitor bafilomycin. In these 

cells inhibition of endogenous Rev-erbα with the concomitant overexpression of TFEB/TFE3 

resulted in a small increase of LC3II protein.  

 

Figure 5 - the authors should relate to the fact that the results of TFE3KO presented in panels B and 

C are different. Moreover, the Y axes scales for the data presented in the left panels of B and C are 

different. The meaning of the significance star in the left panel of C remain unclear. 

 

We are grateful to the referee for pointing this out. We changed the scale in Figure 5B. Moreover, 

we repeated the statistics using the ANOVA test. 

 

Some of the supplementary figures are missing legends to explain the different bars.  

In the page 8 line 27 of the text the (Figures 4D and EV6C) should be (Figures 4F and EV6C).  

 

We have fixed the text according to the reviewer’s indications. 
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Referee #3:  

 

The manuscript by Pastore et al. describes the circadian oscillation of the TFE3/TFEB autophagic 

transcription factors and their link to circadian metabolic alterations in vivo and the circadian clock 

itself through direct activation of REV-ERBα. In series of experiments, particularly using 

genetically modified mouse models of loss-of-function (LOF) of TFE3 and/or TFEB in liver or 

muscle, the authors document the oscillation of TFE3/TFEB which peaks during day-time (sleep for 

mice), contrasting with the known peaking of mTOR signaling during the active phase or night time. 

Further, the authors show that oscillation of autophagic genes was blunted with TFE3/TFEB LOF, 

which was also associated with perturbed circadian activity in TFE3/TFEB deficient (muscle/liver) 

mice. Through examining the genomic effects of TFE3/TFEB, the authors also demonstrate that 

TFE3/TFEB could activate REV-ERBa, linking these autophagic transcription factors directly to the 

clock machinery - independent of BMAL1. Overall, this is a paper that could significantly add to 

our understanding of the links between different helix-loop-helix transcription factor networks, the 

circadian clock, and control of oscillatory maintenance metabolism. However, there are a number of 

important issues that should be addressed. 

 

Issues:  

 

1. Do TFE3 and TFEB also regulate REV-ERBβ.  

 

No, Rev-erbβ does not appear to be a transcriptional target of TFEB/TFE3. Therefore, we have not 

mentioned Rev-erbβ in our manuscript. 

 

2. "Circadian" oscillation of nuclear TFE3/TFEB: Figures 1A and 1E appear to show 12-hour 

oscillation of nuclear TFE3/TFEB. Most apparent for 12-h cycle is nuclear TFEB (Fig 1E) The 

authors need to expand on this.  

 

In Figures 1A and 1E we show the nuclear/cytosolic distribution of TFEB and TFE3 in mice fed ad 

libitum (Figure 1A) and in mice under restricted feeding conditions (Figure 1E). The experiment 

demonstrates that TFEB and TFE3 translocate to the nucleus, thus are active, when mice are 

“fasted” and in particular at ZT1-9 in mice fed ad libitum, at ZT4-8 in mice fed exclusively during 

the night (NF) and at ZT16-20 in mice fed only during the day (DF).  

     

Further, the quantitations in Figure 1F do not seem to match immunoblots in Fig 1E; at zero time 

point the immunoblot shows low level for TFEB (for example), but the graph shows a high level.  
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In Figure 1F, we reported the quantification of the ratio between the nuclear and the cytosolic 

fraction of TFEB and TFE3. Since at ZT0 the cytosolic TFEB/TFE3 protein levels are low, the 

resulting ratio is high. 

3. Blots for Figure 1F and others should NOT be in double-plotted format, which is misleading to 

readers. While technically more difficult, the appropriate studies would be performed over a 48h 

time-course instead of "double-plotting."  

 

In the field of circadian rhythm, several groups use “double-plotting” to better show the oscillation 

of gene expression. We found many papers in which the authors used double plotting (as an example 

see the attached figure from Astafev et al., Sci Rep 2017). In the figure legends we clearly indicated 

that we used double plotting. We agree with the reviewer that a 48h time-course would be ideal for 

circadian studies. However, restarting the study to perform a 48h time-course would require 

considerable amount of time and a huge number of animals and we believe that this is not justified. 

We hope that the reviewer agrees with us.  

 
 

4. Figure 2: The authors should clarify the effect of LOF of TFE3/TFEB on specific autophagic gene 

expression with some displaying phase shifting (ATG5-12) while others were severely dampened 

(GABARAP).  

 

We thank the reviewer for this insightful comment. Our data show that some genes are strongly 

responsive to TFEB and TFE3 (e.g. Gabarap and Lc3) and, therefore, their expression is dampened 

in TFEB/TFE3 KO mice during the light phase compared to normal mice. Interestingly, Ulk1, Atg5 

and Bnip3, which are known targets of REV-ERBα, show a phase shifting. We postulate that the 

reduced expression of Rev-erbα at ZT5 in TFE3;TFEBcKO mice results in increased expression of its 

preferential targets at later time points. We have now included this sentence in the discussion. 
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The expression of other key circadian clock components (REV-ERBα, REV-ERBβ, BMAL1, 

CLOCK, CRYs and PERs) should be shown so that the basis for phase-shifting could be 

understood.  

 

As suggested by the reviewer, we have now included gene expression data for key components of 

the circadian clock machinery (new Figure 5A). 

 

5. Figure 3H: The authors should define "starvation." TORC1 activity status should be provided 

(also for Fig 3I). 

 

We apologize for not making clear the starvation conditions. We included the protocol used for the 

experiment in the method section. Moreover, we have now measured mTOR activity in the 

experimental conditions reported in Figures 3H and 3I (See Reviewer Figure 1). As shown in 

reviewer figure 1, mTOR activity was completely inhibited during starvation, as expected. 

 

 

6. For Figure EV5A, the IP for TFE3 seemed to pulldown TFEB, but not vice versa. Further, the IP 

for BMAL1 weakly pulled down for CLOCK. Hence, caution should be exercised regarding the lack 

of robustness of the assay for protein-protein association (ie, known associations between TFE3 and 

TFEB or BMAL1 and CLOCK are not clear evident) and hence the limitation should be discussed. 

In this regard, the mechanism proposed by Luo et al. 2016 should not be superficially dismissed in 

the Discussion.  

 

Reviewers Figure 1: 
A. mTOR pathway status in WT and TFE3KO MEFs in response to 

nutrient starvation (HBSS)/stimulation at the indicated time points.  
B. mTOR pathway status in liver and muscle tissues isolated from WT 

and TFE3KO mice fasted for 24hours. 
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We thank the reviewer for pointing this out. We recognize the limitation of the co-IP experiment, 

which is strongly dependent on the efficiency of the antibodies used as well as on the abundance of 

the proteins studied. We are aware that the TFE3 antibody is more efficient in pulling down TFEB 

compared to the TFEB antibody. Moreover, we believe that the weakness of the band for CLOCK 

pulled down using BMAL1 antibody depends on the efficiency of CLOCK antibody in immunoblots 

in tissue lysate (the whole-lysate band is also weak). As suggested by the reviewer, we have 

discussed these limitations in the text. However, we believe that the co-IP results that we obtained in 

the other experiments strongly suggest that TFEB and TFE3-mediated regulation of Rev-erbα 

expression does not rely on BMAL1 and CLOCK. Concerning the Luo et al. paper, we have now 

added a sentence in the discussion in which we state that we could not replicate the data, but we do 

not exclude the possibility that our inability to replicate those data was due to the limitations related 

to the quality of the antibodies used. 

 

7. For TFEB mKO, the distinction between the effects on muscle physiology (which is not 

measured) and on the circadian clock are not distinguished. Hence, this caveat should be 

considered.  

 

We thank the reviewer for this important comment. Our previous studies (Mansueto et al, Cell 

Metabolism 2016 and Pastore et al, EMM 2017) showed the reduced locomotor activity and 

endurance in TFEBmKO and TFE3KO;TFEBmKO mice. Thus, we cannot exclude that the effects of 

TFEB and TFE3 on muscle physiology could play a role in the results obtained in the wheel-running 

experiment. In the present manuscript we show that TFEB and TFE3 depletion results in impaired 

adaptation to the dark-dark conditions (Figure 5B). Indeed, wild-type mice exhibit a free-running 

period of approximately 23.7h in constant darkness, whereas the free-running period is 

approximately 24.0h in TFE3KO, TFE3KO;TFEBLiKO and TFE3KO;TFEBmKO mice (Appendix 

Figures S2A and S2B). This result strongly suggests that TFEB and TFE3 regulate locomotor 

behavior in mice and are required for maintaining normal circadian periods in constant darkness. We 

included this comment in the result section. 

 

8. In Figure EV7C, the data do seem to support the assertion that "resetting was impaired in 

TFE3KO mice" for Bmal1 and Clock. In TFE3KO, BMAL1 phase switches to perhaps a larger 

degree in TFE3KO than in WT in Day-Fed, and the same is true for Clock. It is difficult to interpret 

the REV-ERBα data since the Authors assert that REV-ERBα is a TFE3 target. 

 

We apologize with the reviewer for not being clear enough in the description of the results reported 

in figure EV7C. We repeated the statistics using the ANOVA test (as suggested by the other 

reviewer) and modified the text accordingly. Based on these data, we can conclude that TFE3 

regulates preferentially Rev-erbα expression in response to environmental cues, such as the feeding 

switch. The increased expression of Bmal1 and Clock that we observed (although not significant) is 
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consistent with the impaired expression of Rev-erbα at ZT0 in the DF conditions.  We decided to 

move these data in the section on the direct regulation of Rev-erbα expression by TFEB/TFE3. 

 

9. The description of the molecular clock in Page 3 should be updated with reference to not only 

protein level but protein localization and multimer formation, which are important in governing the 

clock.  

 

We have now included a more detailed description of the molecular circadian clock in the 

introduction section. 

 

10. For Figure 4, why are the list of genes examined in 4D different from those in 4F? Did not all 

the genes with strong REV-ERB/ TFE3 peaks change in 4F? Or are some of the genes in 4F 

indirectly regulated by REV-ERB / TFE3? Please clarify this. 

 

We thank the reviewer for this comment. We have modified Figure 4D by including the same genes 

we reported in the Figure 4F. 

 

11. Figure 5B is missing labels 

 

We fixed the figure.  

 

12. For Figure 3D, the Authors should define which E-Box they are looking at by noting this in 

Figure 3C.  

 

We fixed the figure.  

 
2nd Editorial Decision 1st April 2019 

Thank you for submitting a revised version of your manuscript. It has now been seen by two of the 
original referees whose comments are appended below.  
 
As you will see, while referee #2 finds that criticisms have been sufficiently addressed and 
recommend the manuscript for publication, referee #3 remains concerned that the use of double-
plots is not appropriate here and reiterates his/her suggestion that a 48h time-course experiment 
would be a better solution.  
 
In light of your comment on the high number of animals and the time required to address this issue 
from reviewer #3, I went back to him/her and asked for additional input on how to satisfy this 
request. S/he stated that "The plots could be presented as single-plots rather than double-plots. I feel 
strongly that double-plots are poor practice, and the data should just be presented as they are 
acquired. Double-plots assume that the trajectory of oscillation the second 24h period is identical to 
the first 24h and is misleading. Indeed, experimental data for the second 24h is almost never 
'identical' as the first 24h. See Krishnaiah et al. Cell Metabolism 25:961-974 (2017) for an example 
of full 48h sampling (every hour) and how oscillations of metabolites are not identical between the 
first and second 24h window. I would not want the authors to do the 48h time course; however, they 
could present their data as single plots".  
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In addition to resolving this remaining point from referee #3, there are a few editorial issues 
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