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1st Editorial Decision 27 November 2017 

Thank you for the submission of your manuscript to EMBO Molecular Medicine and for your 
patience during the review process. We have now heard back from the three referees whom we 
asked to evaluate your manuscript.  
 
You will see from the comments pasted below that they all found the study of interest, but at this 
stage not sufficiently developed to reach publication level. While ref. 1 feels that the results are 
over-stated and more mechanism must be provided, ref. 2 & 3 are more supportive, even though 
overall the same criticisms are made. Overall, We would like to encourage you to provide more 
experiments to corroborate your findings, but also better controls, and better data presentation in 
order to develop the gender difference insights, as this is a very interesting point of the study. Very 
detailed suggestions are provided that really would improve the conclusiveness and clinical 
relevance if followed. I'd like to note that while ref. 2 agrees with ref. 1 that a conditional mouse KO 
for cited4 would be ideal, still this referee considers this beyond the cope of this paper and ref. 3, 
during our cross-commenting exercise, mentioned that it would not be realistic in this context.  
 
We would welcome the submission of a revised version within three months for further 
consideration and would like to encourage you to address all the criticisms raised as suggested to 
improve conclusiveness and clarity. Please note that EMBO Molecular Medicine strongly supports a 
single round of revision and that, as acceptance or rejection of the manuscript will depend on 
another round of review, your responses should be as complete as possible.  
 
EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are 
published by others during review or revision are not a criterion for rejection. Should you decide to 
submit a revised version, I do ask that you get in touch after three months if you have not completed 
it, to update us on the status.  
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Please also contact us as soon as possible if similar work is published elsewhere. If other work is 
published we may not be able to extend the revision period beyond three months, should you need it.  
 
Please read below for important editorial formatting and consult our author's guidelines for proper 
formatting of your revised article for EMBO Molecular Medicine.  
 
I look forward to receiving your revised manuscript. 
 
 
***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
This concern is described in my comments to the authors  
 
Referee #1 (Remarks for Author):  
 
In the present work, the authors describe the participation of the cofactor Cited4 in the modulation 
of adipocyte differentiation from adipocyte progenitors upon rosiglitazone stimulation. The authors 
claim that this cofactor is involved in the rosiglitazone-mediated browning of scWAT. Surprisingly, 
the observed effects are not only tissue-specific (confined to scWAT), but also gender-restricted 
(occurring in females only). Unfortunately, the authors fall short in identifying the mechanisms 
behind the observed phenotype, making the work largely descriptive.  
Moreover, many of the claims are not supported by the current data. The beiging phenotypes 
observed in vitro from adipocyte progenitors and in vivo from subcutaneous fat pads after 
rosiglitazone treatment are only based on gene expression analysis. Functional analyses should be 
performed to evaluate if changes found in gene expression translate into enhanced mitochondrial 
biogenesis, uncoupling, or fatty acid oxidation. Effects on energy expenditure are only investigated 
in living animals. This is a major concern given the ubiquitous expression of Cited4 and the type of 
mouse model used (whole body KO). A similar flaw can be formulated for the insulin sensitization 
experiments presented in the manuscript. It cannot be concluded that the impaired insulin 
sensitization upon therapeutic rosiglitazone treatment in Cited4-/- mice are mediated by white 
adipose tissue since Cited4 is expressed in all major metabolic or endocrine organs (brown adipose 
tissue, skeletal muscle, liver etc...). Animals with white adipose tissue specific deletion must be used 
to reinforce the authors' conclusions.  
Finally, the observation that gender-specific effects of Cited4 contribute to the phenotype is 
interesting, yet the authors provide little discussion about the possible mechanisms underlying this 
effect. Altogether, this manuscript leaves many questions unexplained and unexplored.  
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
 
Overall the work appears well done technically. The novelty of another transcriptional co-regulator 
in adipocytes is not high, especially given the lack of molecular mechanism. Medical impact of 
these finding is remote, as much more would need to be elucidated. The most interesting 
observations (i.e. effects of Cited4 in females not males, subcutaneous but not other fat depots, in 
response to TZD but not adrenergic stimulation) are purely descriptive.  
 
Referee #2 (Remarks for Author):  
 
Bayindir-Buchhalter et al submit a manuscript "Cited4 is a sex-based mediator of the antidiabetic 
glitazone response in adipocyte progenitors". They identified Cited4 by global profiling of mouse 
adipocyte precursors as a transcript induced by the PPARg agonist cPGI2, and showed similarly 
transient induction during adipogenesis stimulated by rosiglitazone. A Cited4 -/- mouse model was 
developed, and female adipocyte precursors from these mice show a selective defect in expression 
of beige adipocyte genes (though not general adipocyte markers). This was confirmed in human 
SVF-derived adipocytes with siRNA knockdown of CITED4, and in inducible Cre-mediated 
knockout of Cited4 f/f mouse cells in culture. Expression profiling of wild type vs knockout adipose 
progenitors at 2 days of differentiation was consistent with their model that Cited4 is required for 
maximal expression of genes in beige adipocyte pathways. Whole body knockout mice were also 
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studied, and while there was no gross difference in adipogenesis, the beiging response of scWAT 
(particularly Ucp1 mRNA and protein expression) was blunted in female knockout mice. 
Interestingly, this phenotype was not observed in male mice, nor in gonadal WAT or interscapular 
BAT, nor when beiging was induced by cold or beta agonists. Rosi-treated female Cited4 knockout 
mice had a mild defect in energy expenditure despite similar physical activity and food intake, 
consistent with less uncoupled respiration. Finally, rosi-treated female knockout mice on high fat 
diet and had impaired glucose and insulin tolerance, consistent with insulin resistance despite 
similar body weights. This was not observed in male knockouts, again indicating a sex-selective 
requirement for Cited4 in rosi-mediated scWAT beiging.  
 
Overall these are interesting observations and it is a well-written manuscript, but there are a number 
of issues to address:  
 
1) Figure 1A-B nicely shows transient induction of Cited4 during adipogenesis from precursor cells 
isolated from mouse adipose tissue. However, given the sex differences described later in the paper, 
the sex is not clearly described in these figures. Was the Cited4 induction sex-dependent? Also, the 
mouse 3T3-L1 cell line is very commonly used to study adipocyte differentiation, and it would be 
valuable to know whether Cited4 is also transiently induced in a rosi-dependent manner in this 
model as well.  
 
2) Cited4 f/f and -/- mice are described for the first time. The targeting strategy is described 
somewhat in the methods, but this manuscript would benefit from a supplemental figure detailing 
the constructs, genotyping, and validation. For instance, I was confused how the entire ORF could 
be used in the targeting construct until I looked on a genome browser and saw Cited4 is a small 
single exon gene.  
 
3) Figure S1A and S4A make it clear that Cited4 mRNA is undetectable in SQ fat from -/- mice. For 
this initial report of the knockout, ideally this should also be demonstrated at the protein level. A 
brief internet search revealed commercial antibodies (i.e. Anti-CITED4 antibody, AbCam 
ab105797) that reportedly detect the protein in mouse tissues like heart. Notably, mouse GeneAtlas 
shows similar Cited transcript abundance in muscle as in white fat, so it would also be valuable to 
demonstrate loss of transcript and protein in this tissue. (Also, is there a cardiac phenotype to these 
whole body knockout mice?) It should also be noted in the discussion that the whole body knockout 
would also result in loss of expression in non-adipose tissues like skeletal muscle, which could be 
relevant to insulin sensitivity. Tissue-specific and inducible knockouts are beyond the scope of this 
paper but could be mentioned as future directions. Furthermore, Cited4 is a member of gene family 
with Cited1-3, and no mention is made of these others members: their expression, regulation, 
potential functional compensation, etc.  
 
4) Figure 1C looks at a panel of brown/beige genes in the cultured cells, yet omits Elovl3 which in 
later figures is the gene most affected by Cited4 knockout in adipose tissue.  
 
5) Figure 1D shows a marked induction of Cited4 in rosi-treated human SVF-derived adipocytes. 
However, it is unclear whether this is an effect of rosi or simply adipocyte differentiation. Figure 
S1C shows that expression of the adipocyte marker adiponectin is ~100X less in the absence of rosi 
(note log scale), whereas in mouse precursors the difference was only ~5X (Figure 1C). This could 
reflect the fact that human adipocyte models generally require a TZD for full differentiation, making 
in challenging to study human cultured adipocytes in the absence of drug. Furthermore, in mouse 
adipocytes Cited4 expression was transient during adipogenesis and strikingly returned to basal 
levels in mature adipocytes (Figure 1A-B). Rather than a single day 9 time point, a time course of 
human adipogenesis would be necessary to show this pattern in human cells.  
 
6) Figure 1E uses two different siRNAs to knock down expression of Cited4, yet the two have 
different effects on some genes (Adipoq and Slc2a4). The suppression of Adipoq by siCited4.1 is 
inconsistent with the author's model that Cited4 is specific for "beige" but not "white" adipocyte 
genes, so this deserves comment.  
 
7) Figure 1I should be on two separate graphs rather than left and right axes, which are confusing.  
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8) The expression profiling in figure 2 would benefit from more gene level data in addition to the 
pathway analyses presented. For instance, heat maps, Venn diagrams, and/or volcano plots of 
regulated genes would add to the analysis, particularly with identification of key genes like Ucp1, 
Cidea, Elovl3, etc. Also, the focus is entirely on rosi-induced genes, and figures like these would 
show whether rosi-repressed genes are similarly affected by Cited4 knockout. Finally, the profiling 
only at day 2 progenitors may be misleading, as it remains possible that the differences in gene 
expression do not persist in mature adipocytes.  
 
9) In Figure 3B, in male scWAT it appears that, in the absence of rosi, loss of Cited4 clearly 
decreases expression of all 5 "beige" genes (comparing the first two bars). Was this effect 
significant? If so, it is also inconsistent with the model that Cited4 specifically affects only rosi-
mediated gene expression.  
 
10) In Figure 3A-B, the effects of Cited4 knockout on Ucp1 mRNA expression in scWAT are a 
similar 2-2.5x in both females and males, yet the in 3C the protein effects are markedly different. 
The reasons for this disconnect between RNA and protein are not discussed. Also, the Western Blots 
in figure 1C differ between the sexes, with a much fainter band in females along with the 
appearance of an apparent nonselective band below Ucp1. Given this result, it would be valuable to 
directly compare male and female scWAT on the same blot to investigate the sex difference.  
 
11) Figure S4 in the appendix contains key data that belongs in the main manuscript. Figure S4A 
shows that Cited4 mRNA is not rosi-induced in scWAT, which deserves mention given the effect of 
rosi on cultured cells in Figure 1. The expression data in S4B-C is also very relevant but needs some 
additional pieces: all three fat depots need to be compared in both sexes, as well as cardiac/skeletal 
muscle where the RNA is also abundant. Figures S4D and S4E show the key and very interesting 
negative results (even mentioned in the abstract) that Cited4 does not affect scWAT beiging by 
beta3-agonist or cold exposure. Other negative data in main Figure 3 (i.e. 3E and 3F showing no 
effect of knockout in other depots) could be moved to supplemental to make room for this more 
relevant data in the main text. Also, figures S4D and S4F would benefit from included the 
unexposed scWAT as a control, to confirm the extent of beiging by drug and cold (similar to the 
absence of rosi in the rest of figure 3).  
 
12) Figure 4 shows a significant difference in oxygen consumption in female mice in the presence of 
rosi, as this is the sex and treatment proposed to be relevant by the authors' model. However, it 
would be valuable to know whether this difference exists the absence of rosi, or in male mice.  
 
13) Similarly, Figure 5 shows HFD-fed mice only after treatment with rosi, but does not show the 
effect of rosi treatment. This is particularly relevant for the ITT in Fig 5D, in which there is minimal 
response to insulin in the control female mice and virtually none in the Cited4 knockouts. This 
indicates the mice were extremely insulin resistant yet rosi should have been insulin sensitizing. 
Including an untreated but HFD-exposed group in this experiment would be necessary to show the 
insulin sensitizing effect of rosi, and to make a more convincing case that the effect is lost in the 
Cited4 knockout mice. Finally, given how important the insulin resistance of the knockout mice is to 
the overall conclusion of the manuscript, the gold standard assay of insulin sensitivity 
(hyperinsulinemic-euglycemic clamp) would be a much better test than an ITT.  
 
14) Finally, no mechanism is explored or even proposed for Cited4. The gene name "Cbp/p300 
interacting transactivator with Glu/Asp rich carboxy-terminal domain 4" indicates that it is itself a 
transcriptional co-regulator, so could its effects on gene regulation be direct as part of transcriptional 
regulatory complex with PPARgamma? There is also literature (briefly mentioned in the 
introduction) about Cited4 and C/EBP transcription factors in cardiac hypertrophy, yet C/EBPs are 
also highly relevant in adipogenic gene regulation. Even if exploration of the molecular mechanism 
of Cited4 is beyond the scope of this paper, and brief review of Cited4 known biology and its 
potential role in adipocytes should be discussed.  
 
 
Referee #3 (Remarks for Author):  
 
Bayindir-Buchhalter et al. investigated the role of the PPARγ transcriptional cofactor Cited4 as a 
target and mediator of rosiglitazone in adipocyte progenitor cells. They report that Cited4 is required 
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for rosiglitazone-mediated induction of thermogenic expression in subcutaneous fat mainly in 
female mice. Importantly, Cited4 appears not to be involved in beta-adrenergically or cold 
stimulated browning.  
Overall, the presented study is carefully conducted and of interest. It identifies Cited4 as mediator of 
rosiglitazone-induced UCP1 expression in adipocytes.  
 
Major comments  
1) TZDs are mentioned to be potent insulin sensitizers. Such statement holds true for experiments in 
mice. However, experience in humans were quite disappointing. This needs to be emphasized 
accordingly.  
 
2) Are findings reported specific for the PPARγ ligand rosiglitazone or do other TZDs have a 
similar effect? At least some of the in vitro effects should be repeated using other TZDs/PPARγ 
ligands. Such experiments would strengthen the reported findings since rosiglitazone is no longer a 
safe treatment option for type 2 diabetic subjects. 
 
3) Were experiments in human SVF cells (Figs. 1D and E) performed in cells isolated from male 
and/or female subjects? Similar to experiments in SVF isolated from mice (Fig. 1C and Appendix 
Fig 1B), it would be important to perform experiment in SVF cells isolated from male and female 
human subjects in order to assess whether sex-specific difference is conserved between species.  
 
4) The effect of Cited4 knockdown on UCP1 expression was significant in female but not in male 
mice (Figs. 3 C, 3D, 5A and 5B). However, UCP1 mRNA expression was also reduced by 50% in 
male mice. Such fact should be discussed in the revised manuscript. Moreover, authors should asses 
UCP1 protein levels in HFD-fed male and female mice, similar to experiments in chow-fed mice 
(Figs. 3C and D).  
 
5) As outlined in Figure 2, Rosiglitazone-treated Cited4 knockout cells revealed reduced expression 
of genes involved in oxidative phosphorylation. Was such pathway affected in Cited4 KO mice 
treated with Rosiglitazone? It would be important to confirm this finding in vivo.  
 
Minor comments  
1) Rosiglitazone should not be written in capitals.  
 
2) On several occasions e.g. in the abstract the term diabetes is used instead of the term type 2 
diabetes (e. g. "current treatment options in diabetes"). Please replace accordingly since otherwise 
the statement made is not correct. 
 
 
1st Revision - authors' response 27 April 2018 

Referee #1 (Comments on Novelty/Model System for Author):  
  
This concern is described in my comments to the authors  
  
Referee #1 (Remarks for Author):  
  
In the present work, the authors describe the participation of the cofactor Cited4 in the modulation 
of adipocyte differentiation from adipocyte progenitors upon rosiglitazone stimulation. The authors 
claim that this cofactor is involved in the rosiglitazone-mediated browning of scWAT. Surprisingly, 
the observed effects are not only tissue-specific (confined to scWAT), but also gender-restricted 
(occurring in females only). Unfortunately, the authors fall short in identifying the mechanisms 
behind the observed phenotype, making the work largely descriptive.  
Moreover, many of the claims are not supported by the current data. The beiging phenotypes 
observed in vitro from adipocyte progenitors and in vivo from subcutaneous fat pads after 
rosiglitazone treatment are only based on gene expression analysis. Functional analyses should be 
performed to evaluate if changes found in gene expression translate into enhanced mitochondrial 
biogenesis, uncoupling, or fatty acid oxidation. Effects on energy expenditure are only investigated 
in living animals. This is a major concern given the ubiquitous expression of Cited4 and the type of 
mouse model used (whole body KO). A similar flaw can be formulated for the insulin sensitization 
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experiments presented in the manuscript. It cannot be concluded that the impaired insulin 
sensitization upon therapeutic rosiglitazone treatment in Cited4-/- mice are mediated by white 
adipose tissue since Cited4 is expressed in all major metabolic or endocrine organs (brown adipose 
tissue, skeletal muscle, liver etc...). Animals with white adipose tissue specific deletion must be used 
to reinforce the authors' conclusions.  
Finally, the observation that gender-specific effects of Cited4 contribute to the phenotype is 
interesting, yet the authors provide little discussion about the possible mechanisms underlying this 
effect. Altogether, this manuscript leaves many questions unexplained and unexplored.  
  
We have performed cellular respiration analysis of Cited4 deficient adipocytes (new Fig 2), which 
revealed a defect specifically in uncoupled mitochondrial respiration in response to a beta3-
adrenoreceptor agonist targeting adipocytes. This is consistent with the reduced Ucp1 mRNA and 
protein expression shown in cultures and in scWAT as well as with the reduction in energy 
expenditure upon beta3-adrenoreceptor stimulation in vivo. 
 
New data show that both the energy expenditure and the insulin sensitivity phenotypes are only 
evident under rosiglitazone treatment. Given that extensive evidence suggests that adipose tissue is 
the major target of TZDs (reviewed by Soccio et al, 2014; Ahmadian et al, 2013), it is plausible to 
suggest that the associations between the scWAT defects (incl. ex vivo) and energy 
expenditure/insulin sensitization phenotypes are linked. We recognize though that we cannot 
provide definitive proof for this and have addressed this weakness in the Discussion (page 8). 
We would like to mention that to our knowledge there are currently no Cre mouse lines available 
which would enable Cited4 inactivation specifically in white adipose tissue including immature 
progenitor cells: 
- Adipoq-Cre: Does not target progenitors; targets adipocytes in brown fat (in addition to scWAT 
and gWAT). 
- Pparg-Cre: Targets non-adipogenic cells such as immune cells and endothelial cells, which can 
contribute to TZD-mediated effects. 
- Pdgfra/Pdgfrb-Cre: Targets vascular and mesenchymal cells throughout the body incl. the brain. 
- Acta2-Cre: Targets vascular cells throughout the body. 
- Prx1-Cre: Targets skeletal muscle and bone, both metabolically relevant. 
 
Finally, we have included a thorough discussion of the potential mechanisms for the involvement of 
Cited4 in sex-specific regulation (page 9). 
 
Referee #2 (Comments on Novelty/Model System for Author):  
  
Overall the work appears well done technically. The novelty of another transcriptional co-regulator 
in adipocytes is not high, especially given the lack of molecular mechanism. Medical impact of these 
finding is remote, as much more would need to be elucidated. The most interesting observations (i.e. 
effects of Cited4 in females not males, subcutaneous but not other fat depots, in response to TZD but 
not adrenergic stimulation) are purely descriptive.  
  
We would like to thank the Referee for the detailed comments which have truly helped us to 
improve the manuscript. 
 
Despite the weaknesses of our study we hope that the novelty is recognized, in the sense that the 
extensive current understanding of transcriptional networks in adipocytes does not comprehensively 
cover sex, tissue and stimulus-specific regulation. We have emphasized this in the Discussion (page 
8). 
 
Referee #2 (Remarks for Author):  
  
Bayindir-Buchhalter et al submit a manuscript "Cited4 is a sex-based mediator of the antidiabetic 
glitazone response in adipocyte progenitors". They identified Cited4 by global profiling of mouse 
adipocyte precursors as a transcript induced by the PPARg agonist cPGI2, and showed similarly 
transient induction during adipogenesis stimulated by rosiglitazone. A Cited4 -/- mouse model was 
developed, and female adipocyte precursors from these mice show a selective defect in expression of 
beige adipocyte genes (though not general adipocyte markers). This was confirmed in human SVF-
derived adipocytes with siRNA knockdown of CITED4, and in inducible Cre-mediated knockout of 
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Cited4 f/f mouse cells in culture. Expression profiling of wild type vs knockout adipose progenitors 
at 2 days of differentiation was consistent with their model that Cited4 is required for maximal 
expression of genes in beige adipocyte pathways. Whole body knockout mice were also studied, and 
while there was no gross difference in adipogenesis, the beiging response of scWAT (particularly 
Ucp1 mRNA and protein expression) was blunted in female knockout mice. Interestingly, this 
phenotype was not observed in male mice, nor in gonadal WAT or interscapular BAT, nor when 
beiging was induced by cold or beta agonists. Rosi-treated female Cited4 knockout mice had a mild 
defect in energy expenditure despite similar physical activity and food intake, consistent with less 
uncoupled respiration. Finally, rosi-treated female knockout mice on high fat diet and had impaired 
glucose and insulin tolerance, consistent with insulin resistance despite similar body weights. This 
was not observed in male knockouts, again indicating a sex-selective requirement for Cited4 in rosi-
mediated scWAT beiging.  
  
Overall these are interesting observations and it is a well-written manuscript, but there are a 
number of issues to address:  
  
1) Figure 1A-B nicely show transient induction of Cited4 during adipogenesis from precursor cells 
isolated from mouse adipose tissue. However, given the sex differences described later in the paper, 
the sex is not clearly described in these figures. Was the Cited4 induction sex-dependent? Also, the 
mouse 3T3-L1 cell line is very commonly used to study adipocyte differentiation, and it would be 
valuable to know whether Cited4 is also transiently induced in a rosi-dependent manner in this 
model as well.  
  
We have indicated the sex for all panels in Figure 1. We have included the following analyses: 
- Time course analysis of progenitor cells from male mice (Fig EV1) 
- Time course analysis of human primary SVF with indication of the sex of the patients (Fig 1). 
- Time course analysis of 3T3-L1 as well as C3H10T1/2 cells (adipogenic differentiation) (Fig 
EV1). 
The induction of Cited4 by Rosi is not restricted to females. The expression pattern of primary 
mouse cells was recapitulated in the C3H10t1/2 line but not in 3T3-L1 cells, which showed transient 
induction by differentiation rather than by Rosi. 
 
2) Cited4 f/f and -/- mice are described for the first time. The targeting strategy is described 
somewhat in the methods, but this manuscript would benefit from a supplemental figure detailing the 
constructs, genotyping, and validation. For instance, I was confused how the entire ORF could be 
used in the targeting construct until I looked on a genome browser and saw Cited4 is a small single 
exon gene.  
  
We have prepared a figure with a schematic of the targeting strategy and validation by Cited4 
Western blots (Appendix Fig S1). Also, we have included genotyping information in Methods. 
 
3) Figure S1A and S4A make it clear that Cited4 mRNA is undetectable in SQ fat from -/- mice. For 
this initial report of the knockout, ideally this should also be demonstrated at the protein level. A 
brief internet search revealed commercial antibodies (i.e. Anti-CITED4 antibody, AbCam 
ab105797) that reportedly detect the protein in mouse tissues like heart. Notably, mouse GeneAtlas 
shows similar Cited transcript abundance in muscle as in white fat, so it would also be valuable to 
demonstrate loss of transcript and protein in this tissue. (Also, is there a cardiac phenotype to these 
whole body knockout mice?) It should also be noted in the discussion that the whole body knockout 
would also result in loss of expression in non-adipose tissues like skeletal muscle, which could be 
relevant to insulin sensitivity. Tissue-specific and inducible knockouts are beyond the scope of this 
paper but could be mentioned as future directions. Furthermore, Cited4 is a member of gene family 
with Cited1-3, and no mention is made of these others members: their expression, regulation, 
potential functional compensation, etc.  
  
Despite difficulties with Cited4 antibodies over several years, we have achieved to detect the protein 
and to show complete loss of the protein upon Cited4 knockout in scWAT progenitor cells, heart 
and scWAT tissue (Appendix Fig S1). By inference and given the targeting strategy (deletion of 
complete coding sequence), we assume that the knockout occurs in all tissues. 
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We have included data documenting the absence of gross differences between genotypes in basic 
cardiovascular parameters, i.e. heart weight, pulse and blood pressure, at least under steady state 
(Appendix Table S2). 
 
We have addressed the lack of tissue specificity in our knockout model as a weakness of the study in 
the Discussion (page 8). We would kindly ask the Referee to also read the response to the 
corresponding comment of Referee 1. 
 
We have included a discussion with literature references on the relevance of Cited1 and Cited2 
(page 9). 
 
4) Figure 1C looks at a panel of brown/beige genes in the cultured cells, yet omits Elovl3 which in 
later figures is the gene most affected by Cited4 knockout in adipose tissue.  
  
We have included Elovl3 in Fig 1C (showing a trend of reduction). 
 
5) Figure 1D shows a marked induction of Cited4 in rosi-treated human SVF-derived adipocytes. 
However, it is unclear whether this is an effect of rosi or simply adipocyte differentiation. Figure 
S1C shows that expression of the adipocyte marker adiponectin is ~100X less in the absence of rosi 
(note log scale), whereas in mouse precursors the difference was only ~5X (Figure 1C). This could 
reflect the fact that human adipocyte models generally require a TZD for full differentiation, making 
in challenging to study human cultured adipocytes in the absence of drug. Furthermore, in mouse 
adipocytes Cited4 expression was transient during adipogenesis and strikingly returned to basal 
levels in mature adipocytes (Figure 1A-B). Rather than a single day 9 time point, a time course of 
human adipogenesis would be necessary to show this pattern in human cells.  
  
We have included a time course analysis of CITED4 expression in human adipogenesis over 14 days 
(Fig 1; Fig EV2). A trend of reduction of CITED4 expression between days 10 and 14 is visible, 
which may reflect the slower differentiation of human SVF cells compared to mouse cells. 
 
We have included phase contrast images of the differentiated cultures showing that differentiation 
does occur to a considerable extent in the absence of Rosi (Fig EV2). In addition, we show that in 
the absence of Rosi, CITED4 expression correlates with UCP1 expression rather than ADIPOQ (Fig 
1). Nevertheless, since Pparg activity is known to be increased during differentiation even in the 
absence of Rosi, we would expect a certain increase in Cited4 expression, which was actually 
observed in all cellular models. In any case, we have commented on the differences between the 
human and mouse cell models incl. the dependence on Pparg agonism for differentiation in Results 
and Discussion. 
 
6) Figure 1E uses two different siRNAs to knock down expression of Cited4, yet the two have 
different effects on some genes (Adipoq and Slc2a4). The suppression of Adipoq by siCited4.1 is 
inconsistent with the author's model that Cited4 is specific for "beige" but not "white" adipocyte 
genes, so this deserves comment.  
  
Based on the current data it is difficult to determine the reason for the discordance between siRNAs. 
Since PPARG mRNA was also slightly reduced by both siRNAs, we speculate that in human cells, 
at least in culture, CITED4 may also be essential for full general adipogenesis, possibly due to the 
higher dependency of human cells on Pparg agonists. 
We have commented this point in Results and Discussion. 
 
7) Figure 1I should be on two separate graphs rather than left and right axes, which are confusing.  
  
We have rearranged the graph as suggested. 
 
8) The expression profiling in figure 2 would benefit from more gene level data in addition to the 
pathway analyses presented. For instance, heat maps, Venn diagrams, and/or volcano plots of 
regulated genes would add to the analysis, particularly with identification of key genes like Ucp1, 
Cidea, Elovl3, etc. Also, the focus is entirely on rosi-induced genes, and figures like these would 
show whether rosi-repressed genes are similarly affected by Cited4 knockout. Finally, the profiling 
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only at day 2 progenitors may be misleading, as it remains possible that the differences in gene 
expression do not persist in mature adipocytes.  
  
We have presented an MA-plot which visualizes differential expression and expression levels and 
highlighted relevant genes (Fig 3). 
 
We have prepared Venn diagrams for the overlapping regulation by Cited4 knockout and Rosi at the 
gene and pathway level incl. genes/pathways up-/down-regulated by Rosi, as suggested. 
 
We have included qRT-PCR expression data from cells on day 8 of differentiation on genes shown 
in the MA-plot incl. some defining genes in the enriched OxPhos pathway (Fig 1). The expression 
patterns appear to be similar at day 2 and 8. We would like to note though that the main purpose of 
the profiling at day 2 was to identify Cited4-dependent gene sets incl. transcription factor target 
gene sets in order to uncover pathways regulated by Cited4 at its peak of Rosi-induced expression 
(as opposed to characterizing the metabolic phenotype of Cited4-deficient adipocytes). 
 
9) In Figure 3B, in male scWAT it appears that, in the absence of rosi, loss of Cited4 clearly 
decreases expression of all 5 "beige" genes (comparing the first two bars). Was this effect 
significant? If so, it is also inconsistent with the model that Cited4 specifically affects only rosi-
mediated gene expression.  
  
Indeed, the expression of several of the beige genes in male mice without Rosi were significantly 
different between genotypes (please note n=4 in one male vehicle group). We have focused our 
investigation throughout the manuscript on Rosi-treated cells/mice incl. statistical testing (as 
mentioned in the Methods section) and report the control (no-Rosi) groups mainly descriptively, at 
least for expression data. “Browning” in BL6 mice at room temperature is very low compared to 
stimulated conditions (Rosi, cold etc). We could not detect Ucp1 protein in scWAT of Control (no-
Rosi) males. This also applies to progenitor differentiation in the absence of Rosi. In addition, we 
have not followed up the indicated difference because we did not detect genotype differences in 
insulin sensitivity of males with or without Rosi or in male progenitor cells. Of note, CL treatment 
did not reveal a genotype difference in scWAT expression in males either (data not shown). Thus, 
we would like to clarify that our claim on the Rosi-specific function of Cited4 refers to the 
comparison to other conditions of considerable browning, i.e. cold and beta3-adrenergic (CL) 
stimulation. 
 
10) In Figure 3A-B, the effects of Cited4 knockout on Ucp1 mRNA expression in scWAT are a 
similar 2-2.5x in both females and males, yet the in 3C the protein effects are markedly different. 
The reasons for this disconnect between RNA and protein are not discussed. Also, the Western Blots 
in figure 1C differ between the sexes, with a much fainter band in females along with the 
appearance of an apparent nonselective band below Ucp1. Given this result, it would be valuable to 
directly compare male and female scWAT on the same blot to investigate the sex difference.  
  
We have included a graph to show that the correlation between Ucp1 mRNA and protein appears to 
be different between females and males (Appendix Fig S4 and comment on page 6). Whether this is 
generally applicable and reflects differential regulation of Ucp1 protein expression remains to be 
determined. 
 
The non-specific band appears variably in the Ucp1 blots in our hands. We have resolved the 
specificity of the Ucp1 bands by including samples from Ucp1 knockout and wild type BAT in a 
separate blot (Appendix Fig S5). 
 
We have included a blot with female and male samples showing slightly increased Ucp1 expression 
in males compared to females under Rosi but have not further explored this due to time constrains 
(Fig EV3). 
 
11) Figure S4 in the appendix contains key data that belongs in the main manuscript. Figure S4A 
shows that Cited4 mRNA is not rosi-induced in scWAT, which deserves mention given the effect of 
rosi on cultured cells in Figure 1. The expression data in S4B-C is also very relevant but needs some 
additional pieces: all three fat depots need to be compared in both sexes, as well as cardiac/skeletal 
muscle where the RNA is also abundant. Figures S4D and S4E show the key and very interesting 
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negative results (even mentioned in the abstract) that Cited4 does not affect scWAT beiging by 
beta3-agonist or cold exposure. Other negative data in main Figure 3 (i.e. 3E and 3F showing no 
effect of knockout in other depots) could be moved to supplemental to make room for this more 
relevant data in the main text. Also, figures S4D and S4F would benefit from included the unexposed 
scWAT as a control, to confirm the extent of beiging by drug and cold (similar to the absence of rosi 
in the rest of figure 3).  
  
The Cited4 expression data in scWAT +/-Rosi (former Fig S4A) have been moved to new Fig 4A 
and commented on page 6. 
 
We have included a graph comparing Cited4 expression in scWAT, gWAT, BAT, muscle, heart and 
liver of females and males (new Fig EV3). 
 
We have included non-exposed wild type control groups in the analyses of scWAT under cold and 
beta3-agonist exposures (former Fig S4D and E) and have moved the graphs to new Fig 4. 
 
We have moved gWAT/BAT data (former Fig 3E and F) to new Fig EV3. 
 
12) Figure 4 shows a significant difference in oxygen consumption in female mice in the presence of 
rosi, as this is the sex and treatment proposed to be relevant by the authors' model. However, it 
would be valuable to know whether this difference exists the absence of rosi, or in male mice.  
  
We have included oxygen consumption data on (i) female wild type/knockout mice in the absence of 
Rosi (new Fig EV3) and (ii) male mice in the presence of Rosi incl. acute beta3-adrenoreceptor 
agonist (CL) stimulation (new Fig 5). To ensure that our indirect calorimetry data comply with the 
highest current standard we have applied ANCOVA analysis for adjustment of VO2 values to body 
weight instead of normalization to body weight (Tschöp et al, 2011). In this sense, we have also 
replaced the previous graph on females+Rosi (former Fig 4B) with ANCOVA-adjusted data (new 
Fig 5B). 
 
The results show that the reduction of energy expenditure by Cited4 knockout is restricted to female 
mice under Rosi (+/- CL) and strengthen the proposed association between compromised induction 
of Ucp1 by Rosi in scWAT of Cited4-knockout mice with defects in systemic energy expenditure 
and metabolism. 
 
13) Similarly, Figure 5 shows HFD-fed mice only after treatment with rosi, but does not show the 
effect of rosi treatment. This is particularly relevant for the ITT in Fig 5D, in which there is minimal 
response to insulin in the control female mice and virtually none in the Cited4 knockouts. This 
indicates the mice were extremely insulin resistant yet rosi should have been insulin sensitizing. 
Including an untreated but HFD-exposed group in this experiment would be necessary to show the 
insulin sensitizing effect of rosi, and to make a more convincing case that the effect is lost in the 
Cited4 knockout mice. Finally, given how important the insulin resistance of the knockout mice is to 
the overall conclusion of the manuscript, the gold standard assay of insulin sensitivity 
(hyperinsulinemic-euglycemic clamp) would be a much better test than an ITT.  
  
We have included new data from an independent experiment to address this point, in which we have 
used a higher dose of insulin resulting in more informative ITT data (new Fig 7). The compromised 
response to insulin in Rosi-treated Cited4-knockout females (but not males) was reproduced and was 
not evident in the same HFD-fed mice before the start of Rosi treatment. Furthermore, we observed 
that the improvements caused by Rosi treatment in the ITT response, fasting insulin and 
interestingly serum fatty acids in wild type mice were not significant in Cited4 knockout mice. 
These genotype differences were specific to females. 
 
We recognize that clamp experiments would have been more informative but have not been able to 
perform these in the given time frame due to logistical reasons related to approval of new mouse 
procedures by the authorities, coordination with partners for setting up the assay and availability of 
knockout mice in sufficient numbers. We feel though that the new independent evidence on insulin 
sensitivity has consolidated our conclusions substantially. 
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14) Finally, no mechanism is explored or even proposed for Cited4. The gene name "Cbp/p300 
interacting transactivator with Glu/Asp rich carboxy-terminal domain 4" indicates that it is itself a 
transcriptional co-regulator, so could its effects on gene regulation be direct as part of 
transcriptional regulatory complex with PPARgamma? There is also literature (briefly mentioned in 
the introduction) about Cited4 and C/EBP transcription factors in cardiac hypertrophy, yet C/EBPs 
are also highly relevant in adipogenic gene regulation. Even if exploration of the molecular 
mechanism of Cited4 is beyond the scope of this paper, and brief review of Cited4 known biology 
and its potential role in adipocytes should be discussed.  
  
Reporter assays with Cited4 overexpression do not indicate that Cited4 is a simple direct co-
activator of Pparg at least not in the context of the isolated PPRE response element. This would be 
in agreement with the selective regulation of Pparg target genes by Cited4 knockout. However, these 
results are preliminary and have not been included in the manuscript. We have included a section in 
the Discussion (page 9) in which we speculate about possible mechanisms of sex-specific regulation 
by Cited4 and the functional interaction with Pparg based on known facts about Cited4 and its 
family members. We have not included Cebpb in this discussion as the mentioned studies imply that 
Cebpb is upstream of Cited4, an aspect which we haven’t addressed. 
 
 
Referee #3 (Remarks for Author):  
  
Bayindir-Buchhalter et al. investigated the role of the PPARγ transcriptional cofactor Cited4 as a 
target and mediator of rosiglitazone in adipocyte progenitor cells. They report that Cited4 is 
required for rosiglitazone-mediated induction of thermogenic expression in subcutaneous fat mainly 
in female mice. Importantly, Cited4 appears not to be involved in beta-adrenergically or cold 
stimulated browning.  
Overall, the presented study is carefully conducted and of interest. It identifies Cited4 as mediator of 
rosiglitazone-induced UCP1 expression in adipocytes.  
  
Major comments  
1) TZDs are mentioned to be potent insulin sensitizers. Such statement holds true for experiments in 
mice. However, experience in humans were quite disappointing. This needs to be emphasized 
accordingly. 
 
We’d like to thank the Referee for the insightful and constructive comments. To our knowledge, 
there is solid evidence for the efficacy of TZDs in treating type 2 diabetes and for insulin 
sensitization being a major mechanisms of action in humans (for instance, Yau H, Curr Diab Rep, 
2013; Natali A, Diabetologia, 2006; Kahn SE, N Engl J Med, 2006; DeFronzo RA, N Engl J Med, 
2011). In our understanding, the failure of the TZDs in the clinics is due to their side effects. To 
clarify this we have now stated in the introduction “…the use of TZDs has strongly declined due to 
their side effects”. The reviews we have cited provide an overview of the risks and benefits of 
TZDs. However, we would welcome suggestions for major studies disproving the efficacy/insulin 
sensitization by TZDs in humans which we could cite in our manuscript. 
 
2) Are findings reported specific for the PPARγ ligand rosiglitazone or do other TZDs have a 
similar effect? At least some of the in vitro effects should be repeated using other TZDs/PPARγ 
ligands. Such experiments would strengthen the reported findings since rosiglitazone is no longer a 
safe treatment option for type 2 diabetic subjects.  
 
We have included data on the Cited4 knockout cell phenotype under pioglitazone treatment, 
representing the main TZD currently used for type 2 diabetes treatment. We observed an induction 
of Cited4 by pioglitazone during differentiation of adipocyte progenitors, in accordance with the 
effect of rosiglitazone (new Fig EV1). Furthermore, we examined the effects of Cited4 knockout on 
thermogenic gene expression during progenitor differentiation under pioglitazone in direct 
comparison to rosiglitazone and observed a comparable phenotype (new Fig EV1). Of note, 
pioglitazone effects on Cited4 and thermogenic expression occurred with an approximately 10-fold 
lower potency compared to rosiglitazone, in accordance with the known reduced Pparg activation 
potency. 
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3) Were experiments in human SVF cells (Figs. 1D and E) performed in cells isolated from male 
and/or female subjects? Similar to experiments in SVF isolated from mice (Fig. 1C and Appendix 
Fig 1B), it would be important to perform experiment in SVF cells isolated from male and female 
human subjects in order to assess whether sex-specific difference is conserved between species.  
 
We have included new data showing the induction of CITED4 expression by rosiglitazone in both 
female and male cells, similarly to the mouse (new Fig 1). The knockdown data shown in the 
previous manuscript version were from female cells. We have included data from male cells in the 
revised version, which show that the effects of CITED4 knockdown were evident independent of 
sex (new Fig 1). Whether the differences compared to the mouse system were due to the use of 
siRNAs, the depot location or the stronger dependence of human SVFs on Pparg agonists for 
differentiation remains to be determined. The phenotypic differences between species are discussed 
on page 9. 
 
4) The effect of Cited4 knockdown on UCP1 expression was significant in female but not in male 
mice (Figs. 3 C, 3D, 5A and 5B). However, UCP1 mRNA expression was also reduced by 50% in 
male mice. Such fact should be discussed in the revised manuscript. Moreover, authors should asses 
UCP1 protein levels in HFD-fed male and female mice, similar to experiments in chow-fed mice 
(Figs. 3C and D).  
 
We have included a graph to show that the correlation between Ucp1 mRNA and protein appears to 
be different between females and males (Appendix Fig S4 and comment on page 6). Whether this is 
generally applicable and reflects differential regulation of Ucp1 protein expression remains to be 
determined. 
 
We have included Ucp1 Western blot analysis of scWAT from the HFD/Rosi-fed mice (new Fig 6). 
The experiment was influenced by few strong outliers (plotted in the graph) but a trend of Ucp1 
reduction was detected in female but not male Cited4-knockout mice. 
 
5) As outlined in Figure 2, Rosiglitazone-treated Cited4 knockout cells revealed reduced expression 
of genes involved in oxidative phosphorylation. Was such pathway affected in Cited4 KO mice 
treated with Rosiglitazone? It would be important to confirm this finding in vivo.  
  
We have selected several genes from the OxPhos gene set (Cyc1, Cox8b, Cox7a, Ndufb3) and have 
highlighted their differential expression in a new MA-plot from the expression profiles from cells 
(new Fig 3). We have measured their expression by qRT-PCR in scWAT and observed a sex-
specific reduction by Cited4 knockout in several cases in both in vivo models (new Fig 4 and Fig 6). 
 
Minor comments  
1) Rosiglitazone should not be written in capitals.  
2) On several occasions e.g. in the abstract the term diabetes is used instead of the term type 2 
diabetes (e. g. "current treatment options in diabetes"). Please replace accordingly since otherwise 
the statement made is not correct.  
 
We have corrected the text according to these comments. 
 
 
2nd Editorial Decision 24 May 2018 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed reports from the referees that were asked to re-assess it. As you will see 
the reviewers are now globally supportive and I am happy to inform you that we will be able to 
accept your manuscript pending the following final amendments:  
 
1) Please address the comments of referee 1 in writing, acknowledging the limitations of the study in 
the discussion section. At this stage, we'd like you to discuss referee's 1 points and if you do have 
data at hand, we'd be happy for you to include it, however we will not ask you to provide any 
additional experiments.  
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Please provide a letter INCLUDING my comments and the reviewer's reports and your detailed 
responses to their comments (as Word file).  
 
Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of 
your manuscript as soon as possible.  
 
 
***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
See my comments first submission and revised version  
 
Referee #1 (Remarks for Author):  
 
Altogether, the authors have improved their manuscript but the molecular mechanism remains 
elusive. One major drawback remains the fact that the contribution of adipose tissue Cited4 to the 
observed phenotype is only suggested by the experimental strategy presented here. We agree with 
the authors for the lack of a Cre mouse line that would enable Cited4 inactivation specifically in 
white adipose tissue immature progenitor cells. However, using an Adipoq-Cre line would have 
helped in narrowing the phenotype down to adipose fat pads (likely white) and would have taken the 
potential role of the muscle out of the equation. If no phenotype would have been observed in 
Cited4Adipo-/-, it would have at least suggested that the effects of Cited4 on the browning program 
take place before differentiation of the cells. On the other hand, it needs to be stressed that the 
expression of Cited4 in the muscle is really high and several papers reported an effect of 
rosiglitazone in the improvement of insulin sensitivity, fatty acid oxidation and uncoupling in the 
skeletal muscle (Schrauwen P, JCEM, 2006; Liu Y, Am J Physiol Endocrinol Metab, 2009; Kim JK, 
Diabetes, 2003, Mensink M, Int J Obesity, 2007). If we consider that the mass of skeletal muscle 
compared to scWAT is much higher, it is possible that the effects on insulin sensitivity and energy 
expenditure are mediated by this tissue. The studies with the full KO cannot discard this possibility.  
Furthermore, some seamlessly important results are left on the side such as the downregulation of 
browning genes in scWAT of Cited4-/- males only in the absence of Rosi. These non-studied results 
suggest that the role of Cited4 in controlling the thermogenic program of white adipose tissue might 
not be as straightforward as one could imagine. Finally, the authors also decided not to dig into the 
gender specific effects of Cited 4, which is clearly the main finding of this study. Although the 
authors suggest a possible role of estrogen receptor signaling, at this point associations are not 
enough to claim prove of concept.  
 
 
Referee #2 (Remarks for Author):  
 
The authors did a nice job addressing the concerns raised in my initial review. Their discussion now 
acknowledges the lack of mechanism but focuses on the novelty and potential relevance of the 
descriptive findings. They also address the limitations of whole body knockout but make a case for 
adipose-specific effects. New data, particularly the Seahorse assay (Fig 2F-G) and ITT (Fig 7E-F), 
strengthen the conclusions. The expression profiling data analysis in Figure 3 is also much 
improved. The Western blots, cardiac phenotyping, and other data in the appendix are also valuable 
additions. Appropriate clarifications regarding sex of cell donors, etc were made and generally 
support the author's model. This manuscript appears suitable for publication with minor revisions.  
 
A few minor issues:  
-in Figure 1E-F the correlation or lack thereof is apparent to the eye, but a statistical test (i.e. R-
squared value) would support the conclusion.  
-in Figure 7B, the authors focus on the fact that rosi doesn't lower fasting insulin in the knockout 
females. However, this incorrectly implies that the insulin level stays high with drug treatment in the 
diet-induced obese mice. What the data actually show is lower insulin in the absence of drug, i.e. 
less diet-induced insulin resistance rather than less drug response. This is a different result than the 
ITT in Figure 7E.  
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-in the discussion, the authors suggest estrogen receptor as a potential mediator of the sex-selective 
effects. With this in mind, it bears mentioning that the inguinal fat pad (the subcutaneous depot that 
shows all the differences in this manuscript) develops mammary glands in female mice.  
 
 
Referee #3 (Remarks for Author):  
 
The authors did a very good Job to address my concerns. 
 
 
2nd Revision - authors' response 07 June 2018 

***** Reviewer's comments *****  
  
Referee #1 (Comments on Novelty/Model System for Author):  
  
See my comments first submission and revised version  
  
Referee #1 (Remarks for Author):  
  
Altogether, the authors have improved their manuscript but the molecular mechanism remains 
elusive. One major drawback remains the fact that the contribution of adipose tissue Cited4 to the 
observed phenotype is only suggested by the experimental strategy presented here. We agree with 
the authors for the lack of a Cre mouse line that would enable Cited4 inactivation specifically in 
white adipose tissue immature progenitor cells. However, using an Adipoq-Cre line would have 
helped in narrowing the phenotype down to adipose fat pads (likely white) and would have taken the 
potential role of the muscle out of the equation. If no phenotype would have been observed in 
Cited4Adipo-/-, it would have at least suggested that the effects of Cited4 on the browning program 
take place before differentiation of the cells. On the other hand, it needs to be stressed that the 
expression of Cited4 in the muscle is really high and several papers reported an effect of 
rosiglitazone in the improvement of insulin sensitivity, fatty acid oxidation and uncoupling in the 
skeletal muscle (Schrauwen P, JCEM, 2006; Liu Y, Am J Physiol Endocrinol Metab, 2009; Kim JK, 
Diabetes, 2003, Mensink M, Int J Obesity, 2007). If we consider that the mass of skeletal muscle 
compared to scWAT is much higher, it is possible that the effects on insulin sensitivity and energy 
expenditure are mediated by this tissue. The studies with the full KO cannot discard this possibility.  
Furthermore, some seamlessly important results are left on the side such as the downregulation of 
browning genes in scWAT of Cited4-/- males only in the absence of Rosi. These non-studied results 
suggest that the role of Cited4 in controlling the thermogenic program of white adipose tissue might 
not be as straightforward as one could imagine. Finally, the authors also decided not to dig into the 
gender specific effects of Cited 4, which is clearly the main finding of this study. Although the 
authors suggest a possible role of estrogen receptor signaling, at this point associations are not 
enough to claim prove of concept.  
 
We are grateful to Referee 1 for the constructive discussion. Regarding the tissue-specific functions 
of Cited4, we have not proceeded with the examination of the adipocyte-specific knockout 
phenotype (Adipoq-Cre) since we did not observe any considerable effect on 
thermogenic/adipogenic gene expression upon Cre-mediated Cited4 inactivation in committed 
differentiating progenitors/adipocytes in cell culture (Fig EV2G), which is consistent with the 
downregulation of Cited4 expression during adipocyte differentiation (Fig 1B). There is no doubt 
about the need for adipocyte progenitor-specific knockout experiments and we have clearly 
acknowledged this in the Discussion. We have included the suggested citations on the response of 
skeletal muscle to TZDs in the discussion, emphasizing the potential role of Cited4 function in 
muscle (page 8). However, we have also clarified that the two reports using myocyte-specific Pparg 
deletion to address the role of muscle in systemic insulin sensitization by TZDs are contradictory. 
 
Regarding the downregulation of browning genes in scWAT of Cited4-/- males in the absence of 
Rosi, we have included a comment in the Discussion (page 9). As pointed out in our response to the 
corresponding comment of Referee 2, the relevance of white adipose tissue thermogenesis under 
normal conditions (room temperature) in BL6 mice is probably questionable. We could not detect 
Ucp1 protein in scWAT in the absence of Rosi and we could not find associations between 
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differences in thermogenic expression and insulin sensitivity in males with or without Rosi (or 
energy expenditure under Rosi treatment). In addition, we did not observe genotype differences in 
CL-stimulated thermogenic expression in scWAT (data not shown but available upon request). 
 
We find that while several important questions regarding the function of Cited4 have emerged, our 
study presents very consistent associations between cellular phenotypes, scWAT phenotypes, energy 
expenditure and insulin sensitization, revealing novel aspects of sex-dependent regulation of 
metabolism in the therapeutically relevant context of Pparg targeting. 
 
Referee #2 (Remarks for Author):  
  
The authors did a nice job addressing the concerns raised in my initial review. Their discussion now 
acknowledges the lack of mechanism but focuses on the novelty and potential relevance of the 
descriptive findings. They also address the limitations of whole body knockout but make a case for 
adipose-specific effects. New data, particularly the Seahorse assay (Fig 2F-G) and ITT (Fig 7E-F), 
strengthen the conclusions. The expression profiling data analysis in Figure 3 is also much 
improved. The Western blots, cardiac phenotyping, and other data in the appendix are also valuable 
additions. Appropriate clarifications regarding sex of cell donors, etc were made and generally 
support the author's model. This manuscript appears suitable for publication with minor revisions.  
 
We thank Referee 2 for the substantial support and concrete comments to improve our manuscript. 
 
A few minor issues:  
-in Figure 1E-F the correlation or lack thereof is apparent to the eye, but a statistical test (i.e. R-
squared value) would support the conclusion. 
 
We have included the Pearson correlation coefficient and the corresponding p-value within the 
graphs and have amended the Results text to indicate the trend (P=0.08) for a strong positive 
correlation (r=0.8) between CITED4 and UCP1 mRNA. 
 
-in Figure 7B, the authors focus on the fact that rosi doesn't lower fasting insulin in the knockout 
females. However, this incorrectly implies that the insulin level stays high with drug treatment in the 
diet-induced obese mice. What the data actually show is lower insulin in the absence of drug, i.e. 
less diet-induced insulin resistance rather than less drug response. This is a different result than the 
ITT in Figure 7E. 
 
The difference between genotypes in serum insulin before Rosi is far from significant (P=0.725 in 
post test). We have now included this important info in the figure legend. Fig 7B and 7E represent 
independent experiments and we assume that the indicated effect before Rosi represents a cohort 
difference. The ITT after Rosi corresponding to the cohort in 7B was significantly different (Fig 
EV4C). We don’t have ITT data before Rosi for this cohort or insulin data for the cohort of 7E. 
 
-in the discussion, the authors suggest estrogen receptor as a potential mediator of the sex-selective 
effects. With this in mind, it bears mentioning that the inguinal fat pad (the subcutaneous depot that 
shows all the differences in this manuscript) develops mammary glands in female mice. 
 
We have included this info in a comment in the Discussion. 
 
Referee #3 (Remarks for Author):  
  
The authors did a very good Job to address my concerns. 
 
We’d like to thank Referee 3 for his efforts in reviewing our manuscript. 
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4.a.	  Were	  any	  steps	  taken	  to	  minimize	  the	  effects	  of	  subjective	  bias	  during	  group	  allocation	  or/and	  when	  assessing	  results	  
(e.g.	  blinding	  of	  the	  investigator)?	  If	  yes	  please	  describe.

4.b.	  For	  animal	  studies,	  include	  a	  statement	  about	  blinding	  even	  if	  no	  blinding	  was	  done

5.	  For	  every	  figure,	  are	  statistical	  tests	  justified	  as	  appropriate?

Do	  the	  data	  meet	  the	  assumptions	  of	  the	  tests	  (e.g.,	  normal	  distribution)?	  Describe	  any	  methods	  used	  to	  assess	  it.

Is	  there	  an	  estimate	  of	  variation	  within	  each	  group	  of	  data?

Is	  the	  variance	  similar	  between	  the	  groups	  that	  are	  being	  statistically	  compared?

The	  choice	  of	  test	  is	  described	  in	  Methods.	  A	  statistician	  has	  approved	  our	  statistical	  approaches.	  
(Manuscript	  page	  15)

Gene/protein	  expression	  data	  were	  log-‐transformed	  to	  approximate	  the	  normal	  distribution,	  
according	  to	  the	  statistician's	  recommendation.	  (Manuscript	  page	  15)

Yes,	  unless	  individual	  biological	  replicates	  are	  presented.	  (all	  figures)

This	  has	  been	  taken	  into	  consideration	  for	  testing	  whenever	  possible.	  (all	  figures)

YOU	  MUST	  COMPLETE	  ALL	  CELLS	  WITH	  A	  PINK	  BACKGROUND	  ê

For	  mouse	  experiments,	  a	  sample	  size	  calculation	  was	  performed	  by	  a	  statistician	  and	  included	  in	  
the	  application	  for	  the	  approval	  of	  the	  experiments	  by	  the	  official	  authority.	  For	  cell	  culture	  
experiments	  in	  general,	  sample	  size	  was	  chosen	  for	  the	  detection	  of	  at	  least	  30%	  effect,	  based	  on	  
empirical	  estimation	  of	  variance.	  (Manuscript	  page	  15)
A	  sample	  size	  calculation	  was	  performed	  and	  included	  in	  the	  application	  for	  the	  approval	  of	  the	  
experiments	  by	  the	  official	  authority.	  	  (Manuscript	  page	  15)

Recorded	  technical	  failures	  (prior	  to	  observation	  of	  results)	  and	  health	  deterioration	  of	  mice	  
during	  experiments	  were	  applied	  as	  exclusion	  criteria	  for	  animals	  or	  samples.	  (Manuscript	  page	  
15)

Mice	  or	  cell	  cultures	  were	  assigned	  to	  treatment	  groups	  before	  any	  information	  on	  individual	  
random	  differences	  could	  be	  observed.	  (Manuscript	  page	  15)

Mice	  or	  cell	  cultures	  were	  asigned	  to	  treatment	  groups	  before	  any	  information	  on	  individual	  
random	  differences	  could	  be	  observed.	  Mice	  were	  assigned	  to	  groups	  based	  on	  genotype	  and	  sex	  
and	  matched	  for	  age.	  (Manuscript	  page	  15)

Mice	  or	  cell	  cultures	  were	  asigned	  to	  treatment	  groups	  before	  any	  information	  on	  individual	  
random	  differences	  could	  be	  observed.	  Blinding	  was	  not	  performed.	  (Manuscript	  page	  15)

Blinding	  was	  not	  performed.	  (Manuscript	  page	  15)

1.	  Data

the	  data	  were	  obtained	  and	  processed	  according	  to	  the	  field’s	  best	  practice	  and	  are	  presented	  to	  reflect	  the	  results	  of	  the	  
experiments	  in	  an	  accurate	  and	  unbiased	  manner.
figure	  panels	  include	  only	  data	  points,	  measurements	  or	  observations	  that	  can	  be	  compared	  to	  each	  other	  in	  a	  scientifically	  
meaningful	  way.
graphs	  include	  clearly	  labeled	  error	  bars	  for	  independent	  experiments	  and	  sample	  sizes.	  Unless	  justified,	  error	  bars	  should	  
not	  be	  shown	  for	  technical	  replicates.
if	  n<	  5,	  the	  individual	  data	  points	  from	  each	  experiment	  should	  be	  plotted	  and	  any	  statistical	  test	  employed	  should	  be	  
justified

the	  exact	  sample	  size	  (n)	  for	  each	  experimental	  group/condition,	  given	  as	  a	  number,	  not	  a	  range;

Each	  figure	  caption	  should	  contain	  the	  following	  information,	  for	  each	  panel	  where	  they	  are	  relevant:

2.	  Captions

The	  data	  shown	  in	  figures	  should	  satisfy	  the	  following	  conditions:

Source	  Data	  should	  be	  included	  to	  report	  the	  data	  underlying	  graphs.	  Please	  follow	  the	  guidelines	  set	  out	  in	  the	  author	  ship	  
guidelines	  on	  Data	  Presentation.

Please	  fill	  out	  these	  boxes	  ê	  (Do	  not	  worry	  if	  you	  cannot	  see	  all	  your	  text	  once	  you	  press	  return)

a	  specification	  of	  the	  experimental	  system	  investigated	  (eg	  cell	  line,	  species	  name).

C-‐	  Reagents

B-‐	  Statistics	  and	  general	  methods

the	  assay(s)	  and	  method(s)	  used	  to	  carry	  out	  the	  reported	  observations	  and	  measurements	  
an	  explicit	  mention	  of	  the	  biological	  and	  chemical	  entity(ies)	  that	  are	  being	  measured.
an	  explicit	  mention	  of	  the	  biological	  and	  chemical	  entity(ies)	  that	  are	  altered/varied/perturbed	  in	  a	  controlled	  manner.

a	  statement	  of	  how	  many	  times	  the	  experiment	  shown	  was	  independently	  replicated	  in	  the	  laboratory.

Any	  descriptions	  too	  long	  for	  the	  figure	  legend	  should	  be	  included	  in	  the	  methods	  section	  and/or	  with	  the	  source	  data.

	  

In	  the	  pink	  boxes	  below,	  please	  ensure	  that	  the	  answers	  to	  the	  following	  questions	  are	  reported	  in	  the	  manuscript	  itself.	  
Every	  question	  should	  be	  answered.	  If	  the	  question	  is	  not	  relevant	  to	  your	  research,	  please	  write	  NA	  (non	  applicable).	  	  
We	  encourage	  you	  to	  include	  a	  specific	  subsection	  in	  the	  methods	  section	  for	  statistics,	  reagents,	  animal	  models	  and	  human	  
subjects.	  	  

definitions	  of	  statistical	  methods	  and	  measures:

a	  description	  of	  the	  sample	  collection	  allowing	  the	  reader	  to	  understand	  whether	  the	  samples	  represent	  technical	  or	  
biological	  replicates	  (including	  how	  many	  animals,	  litters,	  cultures,	  etc.).
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6.	  To	  show	  that	  antibodies	  were	  profiled	  for	  use	  in	  the	  system	  under	  study	  (assay	  and	  species),	  provide	  a	  citation,	  catalog	  
number	  and/or	  clone	  number,	  supplementary	  information	  or	  reference	  to	  an	  antibody	  validation	  profile.	  e.g.,	  
Antibodypedia	  (see	  link	  list	  at	  top	  right),	  1DegreeBio	  (see	  link	  list	  at	  top	  right).

7.	  Identify	  the	  source	  of	  cell	  lines	  and	  report	  if	  they	  were	  recently	  authenticated	  (e.g.,	  by	  STR	  profiling)	  and	  tested	  for	  
mycoplasma	  contamination.

*	  for	  all	  hyperlinks,	  please	  see	  the	  table	  at	  the	  top	  right	  of	  the	  document

8.	  Report	  species,	  strain,	  gender,	  age	  of	  animals	  and	  genetic	  modification	  status	  where	  applicable.	  Please	  detail	  housing	  
and	  husbandry	  conditions	  and	  the	  source	  of	  animals.

9.	  For	  experiments	  involving	  live	  vertebrates,	  include	  a	  statement	  of	  compliance	  with	  ethical	  regulations	  and	  identify	  the	  
committee(s)	  approving	  the	  experiments.

10.	  We	  recommend	  consulting	  the	  ARRIVE	  guidelines	  (see	  link	  list	  at	  top	  right)	  (PLoS	  Biol.	  8(6),	  e1000412,	  2010)	  to	  ensure	  
that	  other	  relevant	  aspects	  of	  animal	  studies	  are	  adequately	  reported.	  See	  author	  guidelines,	  under	  ‘Reporting	  
Guidelines’.	  See	  also:	  NIH	  (see	  link	  list	  at	  top	  right)	  and	  MRC	  (see	  link	  list	  at	  top	  right)	  recommendations.	  	  Please	  confirm	  
compliance.

11.	  Identify	  the	  committee(s)	  approving	  the	  study	  protocol.

12.	  Include	  a	  statement	  confirming	  that	  informed	  consent	  was	  obtained	  from	  all	  subjects	  and	  that	  the	  experiments	  
conformed	  to	  the	  principles	  set	  out	  in	  the	  WMA	  Declaration	  of	  Helsinki	  and	  the	  Department	  of	  Health	  and	  Human	  
Services	  Belmont	  Report.

13.	  For	  publication	  of	  patient	  photos,	  include	  a	  statement	  confirming	  that	  consent	  to	  publish	  was	  obtained.

14.	  Report	  any	  restrictions	  on	  the	  availability	  (and/or	  on	  the	  use)	  of	  human	  data	  or	  samples.

15.	  Report	  the	  clinical	  trial	  registration	  number	  (at	  ClinicalTrials.gov	  or	  equivalent),	  where	  applicable.

16.	  For	  phase	  II	  and	  III	  randomized	  controlled	  trials,	  please	  refer	  to	  the	  CONSORT	  flow	  diagram	  (see	  link	  list	  at	  top	  right)	  
and	  submit	  the	  CONSORT	  checklist	  (see	  link	  list	  at	  top	  right)	  with	  your	  submission.	  See	  author	  guidelines,	  under	  
‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  submitted	  this	  list.

17.	  For	  tumor	  marker	  prognostic	  studies,	  we	  recommend	  that	  you	  follow	  the	  REMARK	  reporting	  guidelines	  (see	  link	  list	  at	  
top	  right).	  See	  author	  guidelines,	  under	  ‘Reporting	  Guidelines’.	  Please	  confirm	  you	  have	  followed	  these	  guidelines.

18:	  Provide	  a	  “Data	  Availability”	  section	  at	  the	  end	  of	  the	  Materials	  &	  Methods,	  listing	  the	  accession	  codes	  for	  data	  
generated	  in	  this	  study	  and	  deposited	  in	  a	  public	  database	  (e.g.	  RNA-‐Seq	  data:	  Gene	  Expression	  Omnibus	  GSE39462,	  
Proteomics	  data:	  PRIDE	  PXD000208	  etc.)	  Please	  refer	  to	  our	  author	  guidelines	  for	  ‘Data	  Deposition’.

Data	  deposition	  in	  a	  public	  repository	  is	  mandatory	  for:	  
a.	  Protein,	  DNA	  and	  RNA	  sequences	  
b.	  Macromolecular	  structures	  
c.	  Crystallographic	  data	  for	  small	  molecules	  
d.	  Functional	  genomics	  data	  
e.	  Proteomics	  and	  molecular	  interactions
19.	  Deposition	  is	  strongly	  recommended	  for	  any	  datasets	  that	  are	  central	  and	  integral	  to	  the	  study;	  please	  consider	  the	  
journal’s	  data	  policy.	  If	  no	  structured	  public	  repository	  exists	  for	  a	  given	  data	  type,	  we	  encourage	  the	  provision	  of	  
datasets	  in	  the	  manuscript	  as	  a	  Supplementary	  Document	  (see	  author	  guidelines	  under	  ‘Expanded	  View’	  or	  in	  
unstructured	  repositories	  such	  as	  Dryad	  (see	  link	  list	  at	  top	  right)	  or	  Figshare	  (see	  link	  list	  at	  top	  right).
20.	  Access	  to	  human	  clinical	  and	  genomic	  datasets	  should	  be	  provided	  with	  as	  few	  restrictions	  as	  possible	  while	  
respecting	  ethical	  obligations	  to	  the	  patients	  and	  relevant	  medical	  and	  legal	  issues.	  If	  practically	  possible	  and	  compatible	  
with	  the	  individual	  consent	  agreement	  used	  in	  the	  study,	  such	  data	  should	  be	  deposited	  in	  one	  of	  the	  major	  public	  access-‐
controlled	  repositories	  such	  as	  dbGAP	  (see	  link	  list	  at	  top	  right)	  or	  EGA	  (see	  link	  list	  at	  top	  right).
21.	  Computational	  models	  that	  are	  central	  and	  integral	  to	  a	  study	  should	  be	  shared	  without	  restrictions	  and	  provided	  in	  a	  
machine-‐readable	  form.	  	  The	  relevant	  accession	  numbers	  or	  links	  should	  be	  provided.	  When	  possible,	  standardized	  
format	  (SBML,	  CellML)	  should	  be	  used	  instead	  of	  scripts	  (e.g.	  MATLAB).	  Authors	  are	  strongly	  encouraged	  to	  follow	  the	  
MIRIAM	  guidelines	  (see	  link	  list	  at	  top	  right)	  and	  deposit	  their	  model	  in	  a	  public	  database	  such	  as	  Biomodels	  (see	  link	  list	  
at	  top	  right)	  or	  JWS	  Online	  (see	  link	  list	  at	  top	  right).	  If	  computer	  source	  code	  is	  provided	  with	  the	  paper,	  it	  should	  be	  
deposited	  in	  a	  public	  repository	  or	  included	  in	  supplementary	  information.

22.	  Could	  your	  study	  fall	  under	  dual	  use	  research	  restrictions?	  Please	  check	  biosecurity	  documents	  (see	  link	  list	  at	  top	  
right)	  and	  list	  of	  select	  agents	  and	  toxins	  (APHIS/CDC)	  (see	  link	  list	  at	  top	  right).	  According	  to	  our	  biosecurity	  guidelines,	  
provide	  a	  statement	  only	  if	  it	  could.

This	  has	  been	  specified	  in	  the	  Methods	  section.	  (Manuscript	  page	  11)

This	  statement	  has	  been	  provided	  in	  the	  Methods	  section.	  (Manuscript	  page	  11)

NA

NA

NA

NA

NA

NA

NA

NA

Microarray	  data	  have	  been	  deposited	  at	  ArrayExpress	  .	  The	  accession	  number	  has	  been	  indicated	  
in	  the	  "Data	  Availability"	  section.	  (Manuscript	  page	  16)

NA

Catalogue	  numbers	  have	  been	  provided	  in	  Methods.	  Validation	  has	  been	  provided	  in	  our	  
manuscript	  with	  the	  inclusion	  of	  knockout	  samples	  for	  the	  two	  antibodies	  used	  (Cited4	  and	  Ucp1).	  
(Manuscript	  page	  15,	  Appendix	  Fig	  S1	  and	  S5,	  Source	  Data).

The	  source	  of	  cell	  lines	  has	  been	  provided	  in	  Methods.	  Authentication	  and	  contamination	  tests	  
were	  performed	  in	  passage	  numbers	  close	  to	  the	  passage	  number	  used	  in	  the	  experiments.	  
(Manuscript	  page	  13)

The	  required	  information	  is	  described	  in	  the	  Methods	  section.	  (Manuscript	  page	  10)

The	  required	  statement	  is	  provided	  in	  the	  Methods	  section.	  (Manuscript	  page	  10)

We	  have	  complied	  to	  the	  ARRIVE	  guidelines	  to	  the	  extent	  applicable	  to	  this	  study.

G-‐	  Dual	  use	  research	  of	  concern

F-‐	  Data	  Accessibility

D-‐	  Animal	  Models

E-‐	  Human	  Subjects


