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August 14, 20191st Editorial Decision

August 14, 2019 

Re: Life Science Alliance manuscript  #LSA-2019-00494-T 

Dr. Tadashi Yamamoto 
Okinawa Inst itute of Science and Technology Graduate University 
Cell Signal Unit  
1919-1 Tancha 
Okinawa 904-0495 
Japan 

Dear Dr. Yamamoto, 

Thank you for submit t ing your manuscript  ent it led "The CCR4-NOT complex maintains liver
homeostasis through mRNA deadenylat ion" to Life Science Alliance. The manuscript  was assessed
by expert  reviewers, whose comments are appended to this let ter. 

As you will see, all three reviewers appreciate your analyses. Reviewer #1 and #2, however, point
out that  your conclusions are current ly not sufficient ly supported by the data provided. All reviewers
provide construct ive input on how to strengthen your work, in large parts by changing the
presentat ion of your findings and by adding more informat ion/clarificat ions. We would thus like to
invite you to submit  a revised version of your manuscript  to us. Important ly, reviewer #1 notes that
there are issues with your conclusion regarding transcript ion rates. Please follow the reviewer's
suggest ion on how to address this issue. Reviewer #2 thinks that your data may be compromised
by contaminat ing immune cell infilt rat ions. Again, the reviewer guides you how to address this issue
via toning down your statements and adding informat ion on immune cell infilt rat ions. The requested
control should get added as well, while the co-IP (for Fig 5I) requested by reviewer #2 is not
mandatory for acceptance here. 

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. 

We would be happy to discuss the individual revision points further with you should this be helpful. 

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)): 

In this manuscript  Takahashi and colleagues analyze the impact of Cnot1 inact ivat ion in mice. The
delet ion of Cnot1 being lethal at  an early embryonic stage, the authors focused on the liver by
inducing Cnot1 delet ion in a t issue-specific manner. This t reatment induced lethal hepat it is
demonstrat ing an essent ial funct ion for Cnot1 in the mouse liver. Cnot1 deplet ion resulted in cell
death with concomitant accumulat ion of mRNAs with longer poly(A) tails. Transcriptome analyses
indicated that mRNAs encoding transcript ion factors as well as proteins involved in apoptosis and
immune funct ions accumulated while mRNAs for liver specific funct ions were relat ively
underrepresented. mRNAs from the former group were also co-precipitated with Cnot3. For some of
those, interact ions were likely to involve Ago2 or Brf1. The authors observed that the CCR4-NOT
complex was cytoplasmic in mouse liver cells but not iced changes in the levels of pre-mRNA
sequences in the cellular t ranscriptome after Cnot1 deplet ion and interpreted the lat ter as an
indirect  impact on transcript ional rates. 

Overall, this manuscript  presents interest ing new data. If this analysis provides overall only limited
new mechanist ic insights into the mechanism of act ion of the CCR4-NOT complex, it  clearly
demonstrates that the Cnot1 protein is essent ial for mouse development and liver funct ion.
Consistent with the reported deadenylat ion act ivit ies of 2 CCR4-NOT subunits and the
cytoplasmic localizat ion of this complex observed by the authors, the absence of Cnot1 leads to
changes in mRNA turnover accompanied by accumulat ion of mRNAs with longer poly(A) tails.
Altogether, the authors present solid data demonstrat ing that alterat ion of deadenylat ion result ing
from altered Cnot1 level result  in liver dysfunct ion leading to lethal hepat it is. 
If this study is generally sound, some interpretat ion made by the authors should be taken with
caut ion. Hence, authors use the abundance of pre-mRNA sequences as a proxy for t ranscript ion
rates. However, changes in pre-mRNA levels following Cnot1 deplet ion may not only result  from
changes in t ranscript ion but could also be affected indirect ly by changes in the levels of general or
specific splicing factors, modulat ion of nuclear RNA decay and/or of nuclear RNA export . It  is thus
not possible to definit ively interpret  the data shown as demonstrat ing that t ranscript ion was
altered. Authors should more carefully present their data and interpretat ion. 
Similarly, the authors use Rplp0, Rps3a1 or Gapdh to normalize t ranscriptome analyses. Besides
assuming that these transcripts are unaffected by Cnot1 deplet ion, the authors make the
hypothesis that the mRNA quant ity per cell is ident ical in wild-type and Cnot1-depleted liver. This
may not be the case! If so this would quest ion the conclusions presented. Hence, the decreased
level of mRNAs encoding liver specific funct ions may only be relat ive to other mRNAs with the
absolute level of all mRNAs increasing. 

Altogether, I believe that this manuscript  present interest ing observat ions that will be of rather wide
interest . However, the manuscript  needs to be revised in depth before a possible publicat ion to
carefully present the data and their interpretat ion taking into accounts comments above and
below. 

Detailed comments: 
- English should be checked.
- The authors analysis demonstrate again that Cnot1 is required for deadenylat ion in mammalian
cells. This was not necessarily expected because the two catalyt ic subunits of the CCR4-NOT
complex do not require Cnot1 for poly(A) tail degradat ion. Authors should probably discuss this
point  that  parallels findings reported in yeast.



- Abstract : " Many of mRNAs encoding metabolic enzymes become less abundant upon Cnot1
suppression due largely to t ranscript ional downregulat ion" is not demonstrated by the experiments
presented (see above).
- Throughout the manuscript : Authors should be more caut ious about their statements. For
example, in the introduct ion they indicate "Mechanist ically, the CCR4-NOT complex targets TF-,
apoptosis- and immune-mRNAs through its associat ion with Ago2 and Brf1 in liver" Should read
"Mechanist ically, the CCR4-NOT complex targets TF-, apoptosis- and immune-mRNAs MAINLY
through its associat ion with Ago2 and Brf1 in liver" as addit ional factors may be involved. This
should be checked throughout the text .
- Introduct ion, page 3, line 59: More recent reviews have been published e.g. by Gross and
colleagues.
- Introduct ion, page 3, line 60: As presented by the authors, deadenylat ion is principally followed by
exosome degradat ion rather than 5'-3' decay. The opposite is believed to be the main pathway.
- Introduct ion, page 4, line 74: evidences that Cnot1 and homologs act  as a scaffold have been
substant iated by different structural studies in different species that should probably be all quoted.
- Introduct ion, page 5, line 106: "mainly due to reduced transcript ion" is exaggerated.
- Results, page 6, line 121: Authors should comment on the number of individuals at  the different
stages presented in Supplementary Figure 1E. Is a fract ion of the heterozygous embryos also dying
early?
- Results, page 6, line 123: Unclear because the cross indicated will not  generate a Cnot1 KO in the
liver.
- Results, page 7 and 8, line 154-158: Knowing the amount of RNA per cell is necessary to conclude
"upregulated" or "downregulated". Moreover, given that no regulat ion is shown, authors should
better use "accumulated", "underrepresented" or equivalent.
- Results, page 9, line 184: "regulated" should be changed as no regulat ion is shown (regulat ion
entails a signal inducing a change). "controlled" would be more appropriate.
- Results, page 10, line 204: "regulated" should be changed.
- Results, page 11, line 234: "Apparent ly, CCR4-NOT complex requires RNA-binding proteins" is
meaningless.
- Results, page 11, line 242: U- or A- rich mot ifs should be defined.
- Results, page 12, line 246 and 248: There is no Figure 5J.
- Results, page 12, line 249 and figure 5I: The fate of numerous transcripts is not explained by Ago2
or Brf1. This suggests implicat ion of addit ional factors. This should be ment ioned and discussed.
- Results, page 12, line 263 and supplementary figure 5: This refers to a log/log fit  that  are not very
accurate. What is the correlat ion if these data are analyzed using linear scales?
- Discussion, page 17, line 364: The proposed increase in total t ranscript ional act ivity may simply
reflect  reduced splicing.

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

The work by Takahashi et  al. describes CCR4-NOT deadenylase relevance in liver homeostasis.
The authors characterize how liver-specific disrupt ion of Cnot1 in adult  mice leads to an elongat ion
of bulk RNA poly(A) tail length, and a global increase in both steady state RNA levels and RNA
stability. The relevance of Cnot1 contribut ion to the regulat ion of gene expression is demonstrated
by the development of lethal liver damage in Cnot1LKO mice. The authors report  that , upon
hepatocyte-specific Cnot1 deplet ion, TF-, apoptosis- and immune-mRNAs are upregulated in total
liver extract  due to their increased transcript ion and mRNA stability; while metabolic-mRNAs are
downregulated due to a t ranscript ional downregulat ion. The authors propose that the mechanisms
by which the CCR4-NOT regulates TF-, apoptosis- and immune-mRNAs is through its associat ion



with Ago2 and Brf1. 
The characterizat ion of a liver-specific disrupt ion of Cnot1 is clearly relevant, and the following
genome wide analyses would be of interest  to the field. However the work, in its current format, has
relevant limitat ions. As detailed below some could be solved with more experimental details and
others with deeper analyses. However, in my opinion, there is a major limitat ion on the strategy of
the study arising from the genomic studies in total liver, when there is clearly more immune
infilt rat ion in the hepatocyte specific KO. Thus, some of the presented observat ions could be
derived from changes in the cellular populat ions in Cnot1KO livers. That makes very difficult  to
dist inguish direct  (hepatocyte) effects from indirect  (Niche) effects. From that point  on, the model
proposed is not fully supported by the data presented. Moreover, the relevance of Ago2 and Brf1 in
the Cnot1KO phenotype or the idea that metabolic mRNAs are not strict ly regulated by the CCR4-
NOT in the liver are not unequivocally supported by the data presented. Finally, I have also missed
more details about the quality of the genome-wide experiments and its replicates, specifically more
stat ist ical analysis, quality controls and a more detailed explanat ion of how the analysis has been
performed. 

In my opinion, present ing the data in a different form and limit ing the scope of the conclusions
presented would result  in a stronger work. Alternat ively, the genome wide analyses should be done
in isolated hepatocytes, not total liver. 

Major concerns: 

- Figure 1. For a better interpretat ion of the rest  of results, it  would be worth to better characterize
the phenotypes (steatosis, fibrosis, t ransaminases, immune-cell staining) the authors observe in
Cnot1KO livers upon tamoxifen diet  feeding.
The authors should quant ify the differences in immune infilt rat ion and cell death they observe.
Defining the observed liver damage as Hepat it is will require a much deeper characterizat ion of the
phenotype.
The abstract  might misled the reader into thinking that lethal hepat it is is caused by the
upregulated mRNAs, but causality is not demonstrated.
It  would be worth to frame the obtained results to the specific t imepoint  at  which the experiments
were done (14 days after tamoxifen addit ion, when 100% of the animals do not survive longer than
17 days according to figure1C). Therefore, the GO categories in which the authors focused Cnot1
hepat ic funct ion could be specific of a damaged liver (dying animals) and not necessarily reflect  a
direct  Cnot1 funct ion in homeostat ic livers.

In figure 1I the loading control is missing. 

- Figure 3A. The authors should provide clear informat ion on how the analysis of replicates was
performed and how significant were the changes between the transcriptome of WT and Cnot1LKO
livers (even better in isolated hepatocytes). It  would be worth to perform this analysis with the
standard methods Deseq2, EdgeR or Limma-Voom and show in figures like Fig3A: also, please
indicate which genes are changing significant ly.
Related to the analysis, the authors show in Figure 2B how Gapdh poly(A) tail is longer in
Cnot1LKO. Could the authors show that Rplp0, Gapdh and Rps3a1 are appropriate genes for
normalizat ion? As an alternat ive, the previously proposed methods (Deseq2...) do not use a single
mRNA for normalizat ion.

The authors at t ribute the enrichment in apoptosis- and immune-mRNAs to the lack of Cnot1-



mediated destabilizat ion of these mRNAs. To validate this hypothesis, they should test  the stability
or poly(A) tail of these mRNAs specifically in hepatocytes in order to rule out that  the enrichment on
these mRNAs is derived from the differences in apoptot ic and immune cells between wild type and
Cnot1KO livers. 

- Figure 4A. In the methods sect ion, could the authors specify how did they analyse the different
replicates? In Fig4A and Fig4C could they also specify the number of mRNAs that are considered
and further explain how did they perform the ranking of genes for the X axis.

The authors claim that metabolic genes are not strict ly regulated by the CCR4-NOT complex
because of their lower enrichment in the RIP/Input rat io. It  may be worth to reconsider this
interpretat ion as several of the presented results suggest that  they are indeed regulated by Cnot1
(Fig2B, Fig5C). 
Addit ionally, I would suggest that  normalizat ion of the RIP should be done as enrichment over IgG
or over Cnot1-KO not over the imput. As done, the abundant RNAs will show a low RIP enrichment
score. Because metabolic mRNAs are more abundant than the other GO categories studied
(Fig3C), their RIP value is underest imated. Lower IP/Input rat io could be caused by differences on
Input FPKM. 

The authors should clearly acknowledge that not necessarily al CCR4NOT RIP targets are from
hepatocytes. Indeed, a RIP in isolated hepatocytes would have generated more interpretable
results. It  would be useful to est imate/comment which percentage of the immunoprecipitated
CCR4-NOT complex comes from hepatocytes vs. other cell populat ions. 

- Figure 5A. In the genome wide assessment of mRNA half-lives there is no informat ion about how
the replicates were treated or the significance of the changes described. I would also encourage
the authors to show the decay of specific mRNAs in order to proof that  the Act inomycin D pulse-
chase assay worked properly and/or compare the obtained half-lives with previous data in the
literature.

- Figure 5I. The authors claim that CCR4-NOT targets TF-, apoptosis-, and immune-mRNAs
through its associat ion with Ago2 and Brf1. The only result  support ing this statement is the overlap
in RIP targets, which does not show direct  associat ion between CNOT and these proteins. The
authors could perform co-IPs in the presence or absence of RNA to demonstrate this interact ion.
Target overlapping is consistent but not a prof of mechanism as implicated.
Addit ionally, the authors should show the immunoblots of the Ago2 and Brf1 IP and validate that
their obtained list  of targets is specific by showing that previously defined targets of these proteins
are enriched, while negat ive controls are not.
Finally, they should consider reformulat ing this statement as it  does not rule out that  other RBPs
are being the ones direct ing CCR4-NOT to these mRNAs.

- Figure 6B. In the genome-wide assessment of intron reads, the authors should provide informat ion
about how the replicates were treated or the stat ist ical significance of the observed alterat ions.
According to the materials and methods, no normalizat ion by the library size was applied, which
could have led to a misinterpretat ion of the obtained results.

- Figure 6C. The authors propose that total t ranscript ional act ivity is increased in Cnot1KO livers.
Given the minor difference that is shown and the fact  that  there are mRNAs showing opposite
behaviours (Figure 6C-G), further evidence should be provided in order to make this statement.



Minor comments: 

- Figure 2B. Given that the authors claim that most of Cnot1 effects are in immune-related, TF- or
apoptosis- mRNAs, it  would be an added value to demonstrate that these mRNAs present
alterat ions in their poly(A) length.

- Figure 3C. Is the downregulat ion in highly expressed metabolic mRNAs specific of metabolic
mRNAs? Are highly expressed immune- or apoptosis- mRNAs also downregulated?

- The results sect ion cit ing figure 5G-I should be revised (text  and figures do not match).

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

The authors use inducible CNOT1 KO mice and global analyses to demonstrate a role for the
deadenylase complex in liver biology. The data are generally convincing (e.g. the changes in poly(A)
tail length is Fig. 2 are part icularly well done) and support  the conclusions drawn. I only request a
couple of clarificat ions to polish the presentat ion and put it  in full context  of the field: 

Major Points: 

1. Fig. 4: More details need to be presented as to how the mRNA half life experiment was done. For
example, what t ime points after actD administrat ion were analyzed? What effect  did the actD
treatment have on the mice during the course of the experiment? ActD is known, of course, to
generate major changes in cellular physiology - thus it  is very important for the details of this
experiment to be presented so that the data can be put into context .
2. The authors note that there is not a strict  associat ion between changes in mRNA half life and
changes in mRNA abundance. While they descript ively report  on changes in t ranscript ion rates,
they do not entertain the possibility that  this may be due to a 't ranscript ional buffering'
phenomenon in which the synthet ic rate of a t ranscript  is altered by the cell to adjust  expression
when mRNA decay rates change. If this is indeed the case, it  is probably worth at  least  a paragraph
in the discussion to document this buffering phenomenon/mechanism as it  is relat ively
underreported in mammalian systems to date.

Minor Points: 

1. Fig 2A/Results sect ion/line 142-143: In the sentence that starts. " In Cnot1-KO livers, the
populat ion of poly(A) tail length with longer than 70 nt  dramat ically increased' , I don't  really
understand what the authors mean by the next phrase, "instead of decrease in that with shorter
than 70 nt  ." I would recommend rewrit ing that last  part .
2. Fig 4: I'm a bit  confused as to what the x axes indicate on the graphs in panels A and C. Please
clarify in the legend for the reader.



1st Authors' Response to Reviewers         February 13, 2020

Reviewer 1 

However, changes in pre-mRNA levels following Cnot1 depletion may not only result 

from changes in transcription but could also be affected indirectly by changes in the 

levels of general or specific splicing factors, modulation of nuclear RNA decay and/or 

of nuclear RNA export. It is thus not possible to definitively interpret the data shown as 

demonstrating that transcription was altered. Authors should more carefully present 

their data and interpretation.  

Similarly, the authors use Rplp0, Rps3a1 or Gapdh to normalize transcriptome analyses. 

Besides assuming that these transcripts are unaffected by Cnot1 depletion, the authors 

make the hypothesis that the mRNA quantity per cell is identical in wild-type and 

Cnot1-depleted liver. This may not be the case! If so this would question the 

conclusions presented. Hence, the decreased level of mRNAs encoding liver specific 

functions may only be relative to other mRNAs with the absolute level of all mRNAs 

increasing.  

1. We agree that we cannot exclude possible involvement of other mechanisms, such as

splicing, nuclear RNA decay, or nuclear RNA export in the changes in pre-mRNA

levels following CNOT1 suppression, though previous reports showed that changes in

pre-mRNA levels are significantly correlated with transcription rate (Gaidatzis et al,

doi:10.1038/nbt.3269; Wang et al, doi/10.1073/pnas.1715225115). We have now

carefully considered this point and have discussed it relative to our results. Basically, we

have stated that there was an increase of pre-mRNA levels and we have discussed

several possible reasons (page 20, line 417-428) in the revised manuscript.

2. We agree with the reviewer and we rewrote the manuscript as follows. It is also

possible that decreased levels of mRNAs encoding liver function-related molecules are

only relative to other mRNA species that increased significantly in livers of Cnot1-LKO

mice This is described in page 20, line 424-428 of the revised manuscript. In addition, we

dropped the normalization of RNA-seq data against a specific mRNA, as also suggested

by Reviewer 2 (See Figure 3A in the revised manuscript).

- English should be checked.

We employed a professional technical editor to correct the English.

- The authors analysis demonstrate again that Cnot1 is required for deadenylation in

mammalian cells. This was not necessarily expected because the two catalytic subunits

of the CCR4-NOT complex do not require Cnot1 for poly(A) tail degradation. Authors

should probably discuss this point that parallels findings reported in yeast.

Of course, the catalytic subunits exhibit deadenylase activity as a single molecule in

vitro. On the other hand, previous studies and our present findings about the functions

of CNOT1 in both yeast genetic analyses and mammalian systems strongly suggest that

CNOT1 is essential to mRNA deadenylation “in vivo.” We have proposed only the

essential in vivo roles (page 7, line 116-118 and page 18, line 362-367) in the revised

manuscript.

- Abstract: " Many of mRNAs encoding metabolic enzymes become less abundant upon



Cnot1 suppression due largely to transcriptional downregulation" is not demonstrated 

by the experiments presented (see above).  

We have changed the explanation, saying that the results are “concomitant with a 

decrease of their immature, unspliced mRNAs” (page 3, line 38-41) in the revised 

manuscript. 

- Throughout the manuscript: Authors should be more cautious about their statements.

For example, in the introduction they indicate "Mechanistically, the CCR4-NOT

complex targets TF-, apoptosis- and immune-mRNAs through its association with Ago2

and Brf1 in liver" Should read "Mechanistically, the CCR4-NOT complex targets TF-,

apoptosis- and immune-mRNAs MAINLY through its association with Ago2 and Brf1

in liver" as additional factors may be involved. This should be checked throughout the

text.

We have moderated such statements throughout the text, and changed the description to

explain our results more tentatively.

- Introduction, page 3, line 59: More recent reviews have been published e.g. by Gross

and colleagues.

We have added “Mugridge et al., Nat. Struct. Mol. Biol. 25, 1077-1085. doi:

10.1038/s41594-018-0164-z” (page 4, line 64) in the revised manuscript.

- Introduction, page 3, line 60: As presented by the authors, deadenylation is principally

followed by exosome degradation rather than 5'-3' decay. The opposite is believed to be

the main pathway.

We have revised the sentence (page 4, line 65-67) in the revised manuscript.

- Introduction, page 4, line 74: evidences that Cnot1 and homologs act as a scaffold

have been substantiated by different structural studies in different species that should

probably be all quoted.

We have added 3 references on page 5 lines 75 and 79-81 in the revised manuscript.

- Introduction, page 5, line 106: "mainly due to reduced transcription" is exaggerated.

We have changed the description here (page 6, line 107-110) in the revised manuscript.

- Results, page 6, line 121: Authors should comment on the number of individuals at the

different stages presented in Supplementary Figure 1E. Is a fraction of the heterozygous

embryos also dying early?

In the revised manuscript, we have stated that, after crossing Cnot1
+/-

 pairs, wild-type 

and Cnot1
+/-

mice were born in approximately a 1:1 ratio, and normally grew to 

adulthood, while Cnot1
-/-

 mice die in embryo (page 7, line 124-126). 

- Results, page 6, line 123: Unclear because the cross indicated will not generate a

Cnot1 KO in the liver.

We rewrote the procedure (page 7, line 129-133) in the revised manuscript. The details

are in the Materials and Methods.

- Results, page 7 and 8, line 154-158: Knowing the amount of RNA per cell is necessary



to conclude "upregulated" or "downregulated". Moreover, given that no regulation is 

shown, authors should better use "accumulated", "underrepresented" or equivalent.  

We have now used “increased” and “decreased” consistently throughout the manuscript. 

- Results, page 9, line 184: "regulated" should be changed as no regulation is shown

(regulation entails a signal inducing a change). "controlled" would be more appropriate.

Following this suggestion, we have replaced “regulated” with “controlled” (page 10,

line 202) in the revised manuscript.

- Results, page 10, line 204: "regulated" should be changed.

The paragraph in question, including this sentence, was largely revised. Please see page

10 line 198 to page 12, line 231, in the revised manuscript.

- Results, page 11, line 234: "Apparently, CCR4-NOT complex requires RNA-binding

proteins" is meaningless.

We deleted the sentence.

- Results, page 11, line 242: U- or A- rich motifs should be defined.

This is defined in Supplementary Figure 6 in the revised manuscript. That figure was

included as Supplementary Figure 4B in the original manuscript. We described the

motifs in the text (page 14, line 292-294)

- Results, page 12, line 246 and 248: There is no Figure 5J.

We are glad that the reviewer caught this mistake. Figures 5 and 6 are restructured and

renumbered in the revised manuscript.

- Results, page 12, line 249 and figure 5I: The fate of numerous transcripts is not

explained by Ago2 or Brf1. This suggests implication of additional factors. This should

be mentioned and discussed.

We agree, and we rewrote the manuscript by discussing possible involvement of other

RNA binding proteins (page 21, line 437-443) in the revised manuscript. Please also see

our response to Reviewer 2 (line 333-335 in this text).

- Results, page 12, line 263 and supplementary figure 5: This refers to a log/log fit that

are not very accurate. What is the correlation if these data are analyzed using linear

scales?

There was a very wide range of values in the measured and calculated data, leading us

to use log/log plotting. Because read count data in RNA-seq do not fit a normal

distribution, we used a non-parametric method (Spearman’s rank correlation

coefficient) to measure the strength of association between FPKM and (half-life x intron

FPKM). Even when we assume a normal distribution and measure the strength of linear

correlation, there is weak, but significant positive correlation between them (rho =0.301,

0.286 in control and KO data, respectively, in Pearson’s correlation coefficient, P<

0.001). These data appear in Supplementary Figure 7A in the revised manuscript.

- Discussion, page 17, line 364: The proposed increase in total transcriptional activity

may simply reflect reduced splicing.



Following this suggestion, the effect of splicing is also considered in the revised 

manuscript. Please see page 20, line 417-428 in the revised manuscript. 

Reviewer 2 

- Figure 1. For a better interpretation of the rest of results, it would be worth to better

characterize the phenotypes (steatosis, fibrosis, transaminases, immune-cell staining)

the authors observe in Cnot1KO livers upon tamoxifen diet feeding.

The authors should quantify the differences in immune infiltration and cell death they

observe. Defining the observed liver damage as Hepatitis will require a much deeper

characterization of the phenotype.

To characterize the phenotype of Cnot1-LKO liver, we have analyzed inflammation,

steatosis, and necrosis, using HE-stained sections, according to the scoring system

described in the Materials and Methods. The analyses were performed by a pathologist.

The results show that inflammation and hepatic necrosis were very severe in livers from

Cnot1-LKO mice (Table 1). Steatosis and fibrosis were not prominent in all samples. We

have also calculated the number of apoptotic hepatocytes in Cnot1-LKO mice using

cleaved caspase-3-stained liver sections (Figure 1I). In addition, we performed

biochemical analyses of blood, using serum from control and Cnot1-LKO mice. AST,

ALT, ALP and LDH were all significantly increased in Cnot1-LKO mice (Table 2). The

description is given on page 8, line 140-151 and in the Materials and Methods in the

revised manuscript.

It would be worth to frame the obtained results to the specific timepoint at which the 

experiments were done (14 days after tamoxifen addition, when 100% of the animals do 

not survive longer than 17 days according to figure1C). Therefore, the GO categories in 

which the authors focused Cnot1 hepatic function could be specific of a damaged liver 

(dying animals) and not necessarily reflect a direct Cnot1 function in homeostatic 

livers.  

According to the reviewer’s comment, we have added a description about the possibility 

that the GO categories enriched in Cnot1-LKO mice could be specific for damaged liver 

(dying animals) and may not necessarily reflect a direct Cnot1 function in homeostatic 

livers. These matters are explained on page 10, line 198-201 in the revised manuscript. 

In figure 1I the loading control is missing. 

We used the same liver lysates for both Figures 1A and 1I. To avoid misunderstanding, 

we have combined them into one figure (Figure 1A) in the revised manuscript.

- Figure 3A. The authors should provide clear information on how the analysis of

replicates was performed and how significant were the changes between the

transcriptome of WT and Cnot1LKO livers (even better in isolated hepatocytes). It

would be worth to perform this analysis with the standard methods Deseq2, EdgeR or

Limma-Voom and show in figures like Fig3A: also, please indicate which genes are

changing significantly.

Related to the analysis, the authors show in Figure 2B how Gapdh poly(A) tail is longer

in Cnot1LKO. Could the authors show that Rplp0, Gapdh and Rps3a1 are appropriate



genes for normalization? As an alternative, the previously proposed methods (Deseq2...) 

do not use a single mRNA for normalization. 

Instead of normalization of RNA-seq data with a single mRNA, we have analyzed our 

data using FPKM for normalization, which is one of the standard methods for RNA-seq. 

Four biological replicates (in both control and Cnot1-LKO mice) were used, and the 

averages among the four samples are shown in Figure 3A in the revised manuscript. To 

identify differently expressing genes (DEG) between control and Cnot1-LKO mice, we 

used the Mann-Whitney U-test. We defined genes showing more than 2-fold difference 

in expression with FDR <0.05 as DEGs (red and blue dots). The analyses show that 

mRNAs involved in “transcription”, “cell cycle” and “response to DNA damage 

stimulus” were prominently enriched GO terms among the increased mRNAs in 

Cnot1-LKO mice. GO terms “apoptosis” and “immune system process” were 

significantly enriched, but were not among the top five GO terms. Therefore, we have 

changed the description throughout the text. 

The authors attribute the enrichment in apoptosis- and immune-mRNAs to the lack of 

Cnot1-mediated destabilization of these mRNAs. To validate this hypothesis, they 

should test the stability or poly(A) tail of these mRNAs specifically in hepatocytes in 

order to rule out that the enrichment on these mRNAs is derived from the differences in 

apoptotic and immune cells between wild type and Cnot1KO livers.  

This is very important comment. However, due to technical limitations in hepatocyte 

isolation using livers from Cnot1-LKO mice, we could not perform the suggested 
experiments. It was extremely hard to prepare hepatocytes from hepatitis livers.  

Please note that our focus shifted from apoptosis-mRNAs and immune-mRNAs to 

mRNAs encoding TFs, cell cycle regulators, and DNA damage response-related 

molecules, according to the results of GO analysis using a different normalization 

method, as suggested by the reviewer (please see line 185-196 in this text). Results of 

RIP-qPCR using isolated, wild-type hepatocyte lysates showed that the CCR4-NOT 

complex bound to mRNAs for TFs, cell cycle regulators, and DNA damage 

response-related molecules in isolated hepatocytes, as well as in whole liver 

(Supplementary Figure 3C, D), suggesting that poly(A) tail elongation and stabilization 

of those mRNAs occurred in hepatocytes (page 11, line 214-219 of the revised 

manuscript). On the other hand, binding of the CCR4-NOT complex to “immune 

system process”-related mRNAs (Cxcl10 and Tlr3) was not significant in isolated 

hepatocytes (Supplementary Figure 3D). On the basis of these results, together with the 

polyA tail analysis of Cxcl10 mRNA, pre-mRNA expression, and ChIP experiments 

(Supplementary Figure 2B and Figure 7 B, D), we attributed an increase of at least some 

“immune system process”-related mRNAs to transcriptional activation (page 16, line 

334-335 of the revised manuscript). We also noted the possibility that the increase is

derived from an infiltration of immune cells in livers of Cnot1-LKO mice (page 11, line

221-223, and from page 15, line 318 to page 16, line 334 of the revised manuscript).

- Figure 4A. In the methods section, could the authors specify how did they analyse the

different replicates? In Fig4A and Fig4C could they also specify the number of mRNAs

that are considered and further explain how did they perform the ranking of genes for



the X axis. The authors claim that metabolic genes are not strictly regulated by the 

CCR4-NOT complex because of their lower enrichment in the RIP/Input ratio. It may 

be worth to reconsider this interpretation as several of the presented results suggest that 

they are indeed regulated by Cnot1 (Fig2B, Fig5C). 

Additionally, I would suggest that normalization of the RIP should be done as 

enrichment over IgG or over Cnot1-KO not over the input. As done, the abundant 

RNAs will show a low RIP enrichment score. Because metabolic mRNAs are more 

abundant than the other GO categories studied (Fig3C), their RIP value is 

underestimated. Lower IP/Input ratio could be caused by differences on Input FPKM.  

1. We normalized gene FPKM in RIP against input total RNA (defined as the

CCR4-NOT RIP enrichment value), and calculated mean CCR4-NOT RIP

enrichment values from three independent experiments. mRNAs were ordered

according to their CCR4-NOT RIP enrichment values. In Figure 4A, the X axis

represents ranking in ascending order. Similar results were obtained when we used

the medians of both CCR4-NOT RIP enrichment value and RIP FPKM

(Supplementary Figure 4).

2. We added the number of mRNAs analyzed to Figure 4A, C.

3. For Figure 4C (Figure 4F in the revised manuscript), the way of calculating mRNA

half-lives is described in the Materials and Methods. mRNAs are ordered according

to their half-lives (h). The X axis represents ranking in ascending order. Please see

also our responses about Figure 5A (line 285-298 in this text) and to Reviewer 3,

comment 1.

4. We think that FPKMs in control IgG RIP represent only non-specific binding of

mRNAs and should not be used for normalization. While normalization of the

CCR4-NOT RIP in control over Cnot1-LKO is much better way, we would like to

understand “the relation between expression level and binding of the CCR4-NOT

complex” for each mRNA. In the revision, we carefully changed the description on

page 10, line 198 to page 12, line 231 in the revised manuscript, so as not to mislead

readers.

As the reviewer observed, our interpretation of the RIP-seq results of metabolic genes

was not correct. We acknowledge that the results of RIP experiments showed that

metabolic genes were recognized by the CCR4-NOT complex, albeit with low

efficiency. Moreover, mRNA half-life data obtained from Act. D chase experiments

showed that metabolic mRNAs were obviously stabilized in livers from Cnot1-LKO

mice. We have clearly stated that metabolic and other genes are controlled by the

CCR4-NOT complex in liver (page 13, line 262-266) in the revised manuscript.

The authors should clearly acknowledge that not necessarily al CCR4NOT RIP targets 

are from hepatocytes. Indeed, a RIP in isolated hepatocytes would have generated more 

interpretable results. It would be useful to estimate/comment which percentage of the 

immunoprecipitated CCR4-NOT complex comes from hepatocytes vs. other cell 

populations. 

We have performed qPCR using CCR4-NOT RIP products prepared from lysates of 

isolated wild-type hepatocytes. The results showed that the CCR4-NOT complex bound 

to mRNAs encoding TFs, cell cycle regulators, and DNA damage response-related 



molecules in isolated hepatocytes, as well as whole liver (Supplementary Figure 3C, D). 
On the other hand, binding of the CCR4-NOT complex to “immune system 

process”-related mRNAs (Cxcl10 and Tlr3) was not significant in isolated hepatocytes 

(Supplementary Figure 3D). Therefore, it is possible that several mRNAs detected in 

CCR4-NOT RIP using whole liver, in particular “immune system process”-related 

mRNAs, are from cells other than hepatocytes. We have pointed this matter on page 11, 

line 214-223 in the revised manuscript. 

- Figure 5A. In the genome wide assessment of mRNA half-lives there is no

information about how the replicates were treated or the significance of the changes

described. I would also encourage the authors to show the decay of specific mRNAs in

order to proof that the Actinomycin D pulse-chase assay worked properly and/or

compare the obtained half-lives with previous data in the literature.

1. In actinomycin D (Act. D) chase experiments, we used gene expression values (gene

FPKM normalized with Rplp0 FPKM) at each time point (0, 4, 8h) to calculate

half-lives. We believe that normalization using FPKMs is not meaningful in this

analysis, because total mRNA quantity per cell would decrease upon transcription

suppression (Figure 4C). We collected livers at 0h (n=4), 4h (n=3 in control, n=4 in

Cnot1-LKO) and 8 h (n=3 in control, n=5 in Cnot1-LKO) after Act. D injection and

extracted total RNAs. Different mice were used at each time point. In these sets of

experiments, we cannot determine mRNA half-lives in each experiment; thus, we

calculated mean gene expression values from the independent experiments at each

time point and used the means for calculating mRNA half-lives (please see the

Materials and Methods). We simply compared the calculated half-lives between

control and Cnot1-LKO mice (Figure 5A). We performed the same experiments and

analyses in Figures 4C and 5A. Please see also our response to the comment about

Figure 4C (line 245-249 in this text) and to Reviewer 3’s comment #1.

2. We have compared the half-lives in our study with previously reported data using

chase experiments (Sharova et al. 2009; Friedel et al. 2009; Schwanhausser et al,

2011). Although the data are from NIH3T3 and mouse embryonic stem cells, our

results were weakly, but significantly correlated with them (Supplementary Figure

5A). These data suggest that treatment of mice with Act. D treatment worked. These

results are described on page 12, line 235-241 in the revised manuscript. In addition,

we plotted decay curves of several mRNAs using their read counts in RNA-seq data

(Supplementary Figure 5B).

- Figure 5I. The authors claim that CCR4-NOT targets TF-, apoptosis-, and

immune-mRNAs through its association with Ago2 and Brf1. The only result

supporting this statement is the overlap in RIP targets, which does not show direct

association between CNOT and these proteins. The authors could perform co-IPs in the

presence or absence of RNA to demonstrate this interaction. Target overlapping is

consistent but not a prof of mechanism as implicated.

The interaction of the CCR4-NOT complex with AGO2 or BRF1 already been shown in 

the published papers we cited in the manuscript. We agree with the comment that target 

overlapping is not a proof of mechanism, and we rewrote the manuscript. 



Additionally, the authors should show the immunoblots of the Ago2 and Brf1 IP and 

validate that their obtained list of targets is specific by showing that previously defined 

targets of these proteins are enriched, while negative controls are not.  

Finally, they should consider reformulating this statement as it does not rule out that 

other RBPs are being the ones directing CCR4-NOT to these mRNAs.   

We performed immunoblots of AGO2 and BRF1 IP (Figure 6A). We analyzed BRF1 

RIP-RNA-seq data and found that 25 mRNAs among the top 30 enriched mRNAs in 

BRF1-IP had consensus AU-rich motifs. Those were not enriched in control IgG-IP. 

Furthermore, among the top 1500 enriched mRNAs in BRF1-IP, only 33 mRNAs were 

included in the top 1500 enriched mRNAs in control IgG-IP. We also analyzed Ago2 

RIP-RNA-seq data. miR-122 is a liver-abundant miRNA that accounts for 70% of liver 

total miRNAs. We found that many miR-122 targets, such as Aldoa, Map3k1, Ndrg3, 

Ccl2 and Bcl9 were enriched in AGO2-RIP. Again, they were not enriched in control 

IgG-IP. These results are described on page 13, line 272 to page 14, line 280 of the 

revised manuscript. 

We agree with the reviewer and added a statement about involvement of other RNA 

binding proteins on page 21, line 437-443 in the revised manuscript. Please also see our 

response to Reviewer 1 (line 121-123 in this text). 

- Figure 6B. In the genome-wide assessment of intron reads, the authors should provide

information about how the replicates were treated or the statistical significance of the

observed alterations. According to the materials and methods, no normalization by the

library size was applied, which could have led to a misinterpretation of the obtained

results.

We applied the same normalization method that was used in Figure 3A (mRNA 

expression, exon reads), to the genome-wide assessment of intron reads. Namely, intron 

read numbers were normalized by both the total count of reads mapped to the intronic 

region and the sum of intron lengths (see Materials and Methods). We calculated the 

means of normalized intron counts from four independent experiments and used them 

for the scatter and violin plots. We performed a Mann-Whitney U-test and found that 

there were no mRNAs that show significantly different expression levels between 

control and Cnot1-LKO mice. Therefore, these data were moved to Supplementary 

Figure 7B and C as references in the revised manuscript. Intron count data were only 

used to compare distributions of the levels of each GO term between control and 

Cnot1-LKO mice (Supplementary Figure 7C in the revised manuscript). Although there 

were no significant differences in RNA-seq data, we performed qPCR analysis using 

intron region-specific primers to examine whether specific pre-mRNAs were differently 

expressed in livers between control and Cnot1-LKO mice (Figure 7B, C in the revised 

manuscript). These results are described on page 15, line 313 to page 16, line 322 in the 

revised manuscript. 

- Figure 6C. The authors propose that total transcriptional activity is increased in

Cnot1KO livers. Given the minor difference that is shown and the fact that there are



mRNAs showing opposite behaviours (Figure 6C-G), further evidence should be 

provided in order to make this statement.

We withdrew the proposal about total transcriptional activity and just reported the 

results as described in our response to other comments.  

Minor comments: 

- Figure 2B. Given that the authors claim that most of Cnot1 effects are in

immune-related, TF- or apoptosis- mRNAs, it would be an added value to demonstrate

that these mRNAs present alterations in their poly(A) length.

We performed poly(A) tail analyses against several mRNAs related to cell cycle, TF, 

DNA damage, and immune system process using total RNA from livers. The results 

showed that mRNAs encoding TFs (Trp53 and Jun), DNA damage response-related 

molecules (Bbc3 and Brca1), and cell cycle regulators (Cdt1 and Cdc25a) had longer 

poly(A) tails in livers of Cnot1-LKO mice (Figure 3D). Poly(A) tail lengths of Cxcl10 

mRNA in livers of Cnot1-LKO mice were similar to those in controls, although the 

band intensity increased, indicating that some immune system process-mRNAs increase 

regardless of poly(A) elongation. These new experiments are described on page 10, line 

188-194 and shown in Figure 3D and Supplementary Figure 2B in the revised

manuscript.

- Figure 3C. Is the downregulation in highly expressed metabolic mRNAs specific of

metabolic mRNAs? Are highly expressed immune- or apoptosis- mRNAs also

downregulated?

Because we noticed that the line that discriminates the two group was not objective, we 

ceased to divide mRNAs into high and low expression groups. We removed Figure 6C 

(in the initial manuscript) for the same reason. 

- The results section citing figure 5G-I should be revised (text and figures do not

match).

We appreciate the reviewer’s having pointed this out. We have carefully revised the 

results. Figures 5 and 6 have been restructured and renumbered in the revised 

manuscript. 

Reviewer 3 

1. Fig. 4: More details need to be presented as to how the mRNA half life experiment

was done. For example, what time points after actD administration were analyzed?

What effect did the actD treatment have on the mice during the course of the

experiment? ActD is known, of course, to generate major changes in cellular physiology

- thus it is very important for the details of this experiment to be presented so that the

data can be put into context.

We agree that our explanation for the mRNA half-life experiment was insufficient. We

collected livers at 0, 4, and 8 h after Act. D administration (2 mg/g body weight) to

living mice and prepared total RNA. We have added a detailed description in the



Materials and Methods in the revised manuscript. Please see also our response to 

Reviewer 2 (lines 245-249 and 285-298 in this text).  We also added the description, 

“During 8 h Act. D treatment, we did not observe any obvious abnormalities in mice.” 

in the Materials and Methods in the revised manuscript. 

2. The authors note that there is not a strict association between changes in mRNA

half-life and changes in mRNA abundance. While they descriptively report on changes

in transcription rates, they do not entertain the possibility that this may be due to a

'transcriptional buffering' phenomenon in which the synthetic rate of a transcript is

altered by the cell to adjust expression when mRNA decay rates change. If this is indeed

the case, it is probably worth at least a paragraph in the discussion to document this

buffering phenomenon/mechanism as it is relatively underreported in mammalian

systems to date.

According to the reviewer’s suggestion, we added brief discussion about the effect of

transcriptional buffering on changes in transcription rates of various genes in

Cnot1-LKO mice on page 20, line 413-416 in the revised manuscript.

Minor Points: 

1. Fig 2A/Results section/line 142-143: In the sentence that starts. " In Cnot1-KO livers,

the population of poly(A) tail length with longer than 70 nt dramatically increased' , I

don't really understand what the authors mean by the next phrase, "instead of decrease

in that with shorter than 70 nt ." I would recommend rewriting that last part.

We rewrote the sentence on page 8, line 155-157 in the revised manuscript. 

2. Fig 4: I'm a bit confused as to what the x axes indicate on the graphs in panels A and

C. Please clarify in the legend for the reader.

We have clarified the X axes in the legends of Figures 4A, C, and F.
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Dr. Tadashi Yamamoto 
Okinawa Inst itute of Science and Technology Graduate University 
Cell Signal Unit  
1919-1 Tancha 
Okinawa 904-0495 
Japan 

Dear Dr. Yamamoto, 

Thank you for submit t ing your revised manuscript  ent it led "The CCR4-NOT complex maintains liver
homeostasis through mRNA deadenylat ion". As you will see, the reviewers are now support ive of
publicat ion, pending minor revision. We would thus be happy to publish your paper in Life Science
Alliance pending the following final revisions: 

- Please address the remaining reviewer concerns
- Please make sure that the author order in the manuscript  text  and our submission system match
- Please link your account in our submission system to your ORCID iD; you should have received an
email with instruct ions on how to do so
- Please enter subject  categories in our submission system
- Please upload all figure files, including supplementary figure files, individually
- Please include the supplementary figure legends and supplementary table legends in the main
manuscript  file
- Please add a callout  in the manuscript  text  to figure 5E
- Please correct  the figure legend for figure 6G (current ly referred to as "J").

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

I believe that Takahashi and colleagues have answered the main points raised during the original
assessment of the manuscript . In part icular, they are more careful with their interpretat ion of the
data. 
The manuscript  now presents solid data demonstrat ing that in the absence of Cnot1 in the liver
deadenylat ion if impaired and this this affects different ially some families of t ranscripts. Overall this
leads to lethal hepat it is. While the manuscript  provides limited mechanist ic insights in the molecular
funct ion of Cnot1 (that is unlikely to be specific for liver), it  reveals a key role of the CCR4-NOT
complex in liver maintenance in mice. The revised manuscript  may thus be published. 

Some minor points will st ill need to be addressed/corrected before publicat ion. (Those were not
present in the original manuscript , and thus that could not be ment ionned earlier.) 

- Page 7, line 126 and supplementary figure 1E: one would have expected a 1:2 rat ion of wild-type
and heterozygous mice. Authors should comment on this unant icipated observat ion.

- Page 13, line 267: "noted" instead of "note"

- Table 1: Format: first  comment extends over 2 pages.

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

The authors have improved some limit ing technical-aspects of the manuscript  and revisited the
text , modulat ing the more mechanist ic claims and 
acknowledging that some of the results could be derived from the immune response to the liver
damage. The revised version of the manuscript  is, therefore, technically more sound and the
conclusions better substant iated by the experiments, if at  the expense of limit ing the scope of the
study. 
St ill there are some minor changes needed. 
• The design and analysis of the genome wide mRNA half-life assessment is now more clear.
However, the authors have normalized again to a single mRNA (Rplp0). A genome-wide
normalizat ion method (for instance Sedlyarov et  al., 2016), would probably be more correct .

The meaning of these sentences is not clear, I would suggest rephrasing them: 
• Line 221-222. These data suggest that  poly(A) tail elongat ion and increases in abundance of
those mRNAs occurred in hepatocytes of Cnot1-LKO mice.
• Line 380-381. mRNA half-lives were shorter in proport ion to decreasing mRNA expression levels in
HeLa cells and mouse liver (Maekawa et al, 2015, and this study).
• Line 418-421. When a significant percentage of RNA polymerase II was used to promote
transcript ion of DNA damage response- or immune system process-genes, only a limited
percentage of the polymerase may be responsible for t ranscript ion of liver funct ion-related genes.



This sentence in the abstract  is not fully supported by the data 

Line 37-38. The increase of TFs, such as Trp53 and interferon regulatory factor 9 (IRF9),
subsequent ly induces expression of apoptosis-related and inflammation-related mRNAs. 



2nd Authors' Response to Reviewers               March 11, 2020 

Reviewer 1# 

- Page 7, line 126 and supplementary figure 1E: one would have expected a 1:2 ration of 
wild-type and heterozygous mice. Authors should comment on this unanticipated 

observation.  

We added sentences describing the observation on page 7, line 127-129. 

- Page 13, line 267: "noted" instead of "note"

We corrected the word (page 13, line 267). 

- Table 1: Format: first comment extends over 2 pages.

To improve the format problem, we constructed Table 1 in the Word file (and set Table 2 

in the same format). 

Reviewer #2 

The design and analysis of the genome wide mRNA half-life assessment is now more 

clear. However, the authors have normalized again to a single mRNA (Rplp0). A 

genome-wide normalization method (for instance Sedlyarov et al., 2016), would 

probably be more correct. 

TMM (EdgeR) and RLE (DeSeq2) are general methods for genome wide normalization, 

but we think that these are not applicable for Act. D chase assay. TMM method 

normalize count data with a trimmed mean that is the average after removing the upper 

and lower x% of the data (Robinson and Oshlack, Genome Biol., 2010). RLE method 

normalize count data with a size factor that is the median of observed counts (Anders 

and Huber, Genome Biol., 2010). Both normalization methods assume that majority of 

genes are not differentially expressed. However, the assumption will not be true in Act. 

D-treated samples, because suppression of transcription results in decrease of many 
genes. Therefore, normalization with a stable gene would be more appropriate way to 

analyze our data. We selected Rplp0 for normalization because mRNAs encoding 

ribosomal components are stable. Indeed, Rplp0 mRNA level does not change during 8h 

Act. D treatment when normalized with 18S rRNA (Supplementary Figure 5 in the 

re-revised manuscript). These are described on page 12, line 237-241. 

Normalization with Rplp0 mRNA appears to be valid, because there is significant 

correlation between our half-life data and other three published data as already shown in 

Supplementary Figure 6A (in the re-revised manuscript). Similar results were obtained 



when we used 40S ribosomal protein S3a (Rps3a1) mRNA for normalization. On the 

other hand, there was less significant correlation between our data and other three, when 

we calculated mRNA half-lives following normalization with Actb, Hprt, or Gapdh 

mRNA levels. 

The meaning of these sentences is not clear, I would suggest rephrasing them:  

Line 221-222. These data suggest that poly(A) tail elongation and increases in 

abundance of those mRNAs occurred in hepatocytes of Cnot1-LKO mice.  

Line 380-381. mRNA half-lives were shorter in proportion to decreasing mRNA 

expression levels in HeLa cells and mouse liver (Maekawa et al, 2015, and this study).  

Line 418-421. When a significant percentage of RNA polymerase II was used to 

promote transcription of DNA damage response- or immune system process-genes, only 

a limited percentage of the polymerase may be responsible for transcription of liver 

function-related genes.  

This sentence in the abstract is not fully supported by the data  

Line 37-38. The increase of TFs, such as Trp53 and interferon regulatory factor 9 

(IRF9), subsequently induces expression of apoptosis-related and inflammation-related 

mRNAs. 

We rephrased the above four sentences to make the meaning clear and precisely 

describe the results (lines 218-219, 378-379, 414-417, and 36-39, respectively). 



March 14, 20202nd Revision - Editorial Decision

March 14, 2020 

RE: Life Science Alliance Manuscript  #LSA-2019-00494-TRR 

Dr. Tadashi Yamamoto 
Okinawa Inst itute of Science and Technology Graduate University 
Cell Signal Unit  
1919-1 Tancha 
Okinawa 904-0495 
Japan 

Dear Dr. Yamamoto, 

Thank you for submit t ing your Research Art icle ent it led "The CCR4-NOT complex maintains liver
homeostasis through mRNA deadenylat ion". 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. 
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