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Editor: Céline Carret

1st Editorial Decision 24 April 2017

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now
heard back from the two referees whom we asked to evaluate your manuscript.

You will see in the reports below that both referees find the topic of interest. However they both
have suggestions to increase the conclusiveness and mechanistic insights of the study that we would
like you to follow, experimentally when necessary, in your revised article.

Please note that EMBO Molecular Medicine encourages 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.

Revised manuscripts should be submitted within three months of a request for revision; they will
otherwise be treated as new submissions, except under exceptional circumstances in which a short
extension is obtained from the editor.

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.

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.
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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.

wEkxEE Reviewer's comments *#*#%
Referee #1 (Remarks):

In the present study, the authors aimed to characterize PPARY target genes involved in intestinal
metabolic functions. By microarray analysis, the authors identified the LCT gene as the most
upregulated gene by PPARY agonists in Caco-2 cells. Although the role of PPARY in lactose
metabolism is potentially interesting, it is still unclear whether PPARYy directly binds and regulates
LCT gene expression. In addition, some of the data quality is poor.

Major comments

1. Usage of uncharacterized PPARy agonists

Throughout the manuscript, the authors used several agonists that are not well-characterized. They
should therefore test whether Rosiglitazone (0.5uM), a widely used PPARY ligand, can induce LCT
gene expression and activity.

2. Data quality issues

(1) In figure 1B, the immunofluorescence images of LCT are not clear. Is it localized to the nucleus
or the cytoplasm? The authors should provide pictures with better resolution.

(2) In figure 1C, the authors should indicate the molecular weight and include the PPARYy blot.

(3) In figure 2, the quality of the ChIP assay is poor. The authors should either perform PPARy
ChIP-Seq in Caco-2 cells or at least use a published data set to determine whether PPARy indeed
directly binds to the LCT gene locus.

(4) The error bars in Figure 2B and 2E are huge.

3. Better method for in vivo experiment

In figure 3, the authors used a stool consistency score, which is a very subjective measurement. Can
they use a more objective measurement, for example, water content in stool?

Referee #2 (Remarks):
This manuscript presents a novel discovery that directly connects the nuclear receptor PPARgamma
with Lactose gene in the enterocytes. The authors did a nice job in the molecular biology and

biochemistry parts of the story. Nevertheless, few experiments are needed at this stage.

1. Study on colocalization of PPARgamma and LCT in the crypt-to-villus axis of the intestinal
mucosa is necessary. Is PPARgamma expressed in the differentiated enterocytes that express LCT?

2. The authors identified the DR2 at 8a-8b position of the LCT promoter as the functional one. They
should definitively present data with the full lenght 3Kb promoter with the 8a-8b mutated DR2 and
show that this is the only one that is working (i.e. there are other DR2 and DR1 upstream).

3. The authors are invited to compare the human with the rat promoter of LCT. Indeed, they present
human and rat data but they do not show which response element is conserved on the promoter.

4. The ChIP experiments deserve more control data, for example using PPARa-PPARD antibodies in
the immunoiprecipitation as negative controls.

5. The manuscript is lacking the translational part. Would diabetic patients take use PPARg agonists
benefits for lactose intolerance?

6. The authors used shPPARg and in the supplementary shPPARa. They are invited to include in the
main manuscript an experiment in cells with shPPARa, shPPARg, shPPARb with and without
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specific agonists for the 3 receptors and detect modulation of LCT mRNA levels. This is necessary
to prove the specificity of gamma receptor.

1st Revision - authors' response 22 July 2017

Referee #1

Major comments

1. Usage of uncharacterized PPARgamma agonists

Throughout the manuscript, the authors used several agonists that are not well-characterized.
They should therefore test whether Rosiglitazone (0.5uM), a widely used PPARgamma ligand,
can induce LCT gene expression and activity.

Thank you for the suggestion. We agree with this comment and the effect of rosiglitazone was
assessed in several independent experiments (3 independent experiments, 12<n<15). Rosiglitazone
(1uM) was able to significantly increase LCT mRNA expression (12 fold) and activity (3.5 fold) in
Caco-2 cells, which correspond approximately to the effect observed with pioglitazone. We also
observed that rosiglitazone increased LCT protein expression (in immunofluorescence and western
blot assays). All these results are now included in Figure 1. We also done a dose-effect of
rosiglitazone on LCT mRNA expression in Caco-2 cells and added the results to what is now
referred as “Figure expanded view 1” (Fig EV1) (previously Supplemental Figure S1). In the revised
version of our manuscript, Fig EV1 gathers all the data concerning dose-effect of GED, CLA,
pioglitazone and rosiglitazone on LCT expression in Caco-2 cells. We finally checked the effect of
rosiglitazone on other disaccharidases in Caco-2 cells and, as for pioglitazone and GED, found that
rosiglitazone did not induce sucrase-isomaltase nor maltase-glucoamylase mRNA expression. These
results were added to what is now referred as “Figure expanded view 2” (Fig EV2) (previously
Supplemental Figure S3). The “Results” and “Material and methods” sections were both modified in
the revised version of the article to include all these new data.

2. Data quality issues
(1) In figure 1B, the immunofluorescence images of LCT are not clear. Is it localized to the
nucleus or the cytoplasm? The authors should provide pictures with better resolution.

All our apologies for the poor quality of pictures in figure 1B. We built a new panel with pictures of
higher resolution. We added the results of immunofluorescence obtained with rosiglitazone to this
new panel. Moreover, we are also now providing pictures of lactase immunostaining in Caco-2 of
magnification X40 for each condition as “SourceDataForFigure 1B* files in high quality pdf. These
pictures clearly show that, as expected, LCT is not localized in the nucleus of Caco-2 cells, but is
rather expressed in the cytoplasm and/or cytoplasmic membrane. If necessary, we can of course
supply the original files in high resolution jpg format to the reviewers and/or to the readers as
“SourceDataForFigure 1B”.

(2) In figure 1C, the authors should indicate the molecular weight and include the
PPARgamma blot.

We agree with this comment. We chose to complete and improve LCT protein expression analysis
by testing LCT protein induction by PPARg agonists in Caco-2 cells using western blot. We found
that all tested PPARg agonists were able to increase LCT protein expression. This result of western
blot analysis is now replacing LCT immunoprecipitation assay in Figure 1C. We also provide
unedited pictures of full scanned membrane as “SourceDataForFigure 1C* file. The “Results” and
“Material and methods” sections were both modified in the revised version of the article to include
this new result. Nevertheless, we also reproduced the immunoprecipitation assays with protein
extracts from Caco-2 cells stimulated with 5-ASA, GED, Pio, Rosi and CLA. Similar results were
observed with this approach. Thus, we have chosen to show western-blot results in the revised
version of the manuscript, but of course, we will consider all suggestions concerning the possibility
to show IP results in the new manuscript. We think that this new data improve our message and
confirm that PPARg modulators induce LCT expression. We also hope that this properly answer the
comment of the reviewer.

© EMBO
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(3) In figure 2, the quality of the ChIP assay is poor. The authors should either perform
PPARgamma ChIP-Seq in Caco-2 cells or at least use a published data set to determine
whether PPARgamma indeed directly binds to the LCT gene locus.

Thank you for this suggestion. We are fully agree that PPARg ChIP-Seq in Caco-2 cells would be a
very interesting approach to better understand the role of PPARg in intestinal epithelial cells (at least
in Caco-2 cells). Unfortunately, the 3-month period required for paper reviewing did not allow us to
develop this approach in terms of time and availability of technical means and analysis. But, again,
thank you for this suggestion and we will try to develop these experiences as soon as possible.

As recommended by the reviewer, we also looked for published data set of PPARg ChIP-seq
analysis in Caco-2 cells or in other intestinal epithelial cells lines, but we did not find any published
data.

Concerning the quality of our ChIP assay, and in relation with the comments and suggestions of the
reviewer n°2, we improved the data by including new controls (IP control with beads alone, IP
control with PPARa antibody). We included these new data in figure 2A. We also added some
results of ChIP assay obtained with Caco-2 cells stimulated with pioglitazone (shown as “Appendix
Figure S3” in the revised version of the manuscript). Please, see reply to reviewer#2’s comment n°2
for more details.

(4) The error bars in Figure 2B and 2E are huge.

New experiments and analysis were done and significantly improved the data. Figure 2B and 2E
were modified according to these new results.

3. Better method for in vivo experiment
In figure 3, the authors used a stool consistency score, which is a very subjective measurement.
Can they use a more objective measurement, for example, water content in stool?

We understand this comment. Unfortunately, we do not have this kind of data as we did not evaluate
stool water content. Macroscopic evaluation of stool form and consistency is widely used in both
clinical and experimental field, notably with the Bristol Stool Form Scale. As a translational
research lab, involving numerous gastroenterologists, we have established our stool scoring system
based on the Bristol Stool Scale with the help of gastroenterologists from the lab. We can assure you
of the greatest rigor with which stool consistency was scored, in a blind manner by two very
experienced investigators. Moreover, the symptoms induced by lactose-enriched diet and the effects
of GED in rats fed with lactose-enriched diet were also assessed by objective measurements such as
caecum weight and SCFA concentration in the caecum.

Referee #2 (Remarks):

This manuscript presents a novel discovery that directly connects the nuclear receptor
PPARgamma with Lactose gene in the enterocytes. The authors did a nice job in the molecular
biology and biochemistry parts of the story. Nevertheless, few experiments are needed at this
stage.

We sincerely thank the reviewer for his/her positive feedback.

1. Study on colocalization of PPARgamma and LCT in the crypt-to-villus axis of the intestinal
mucosa is necessary. Is PPARgamma expressed in the differentiated enterocytes that express
LCT?

This is indeed a very interesting point, thank you for this comment. We thus conducted
immunohistochemistry experiments in order to detect LCT and PPARg proteins in the differentiated
enterocytes of the human duodenum. We used paraffin sections from human duodenal biopsies
(n=3). We did not co-localize LCT and PPARg proteins in the same section because we used DAB
substrate for both antibodies staining, but we detected each protein in consecutive, adjacent sections
of the same biopsy. The results are now included in the revised version of the manuscript and we

© EMBO



EMBO Molecular Medicine Peer Review Process File - EMM-2017-07795

propose to show them in “Appendix Figure S5” as we observed a nice co-expression of LCT and
PPARg proteins in the enterocytes of the duodenum villi.

2. The authors identified the DR2 at 8a-8b position of the LCT promoter as the functional one.
They should definitively present data with the full lenght 3Kb promoter with the 8a-8b
mutated DR2and show that this is the only one that is working (i.e. there are other DR2 and
DR1 upstream).

In relation with Reviewer#1’s comment n°3 and Reviewer#2’s comments n°2 and n°4, we modified
and improved ChIP and transfection data as follow:

- ChIP experiment was redone with GED and Pio, and negative controls were added (IP
control with beads alone, IP control with PPARa antibody). In the revised version of the
manuscript, the results obtained with GED are included in Figure 2A and we propose to
include the results obtained with pioglitazone as “Appendix Figure S3”.

- The potential binding of PPARg on other putative identified response elements was
retested. Only response elements predicted at least by two different algorithms were
retained for this analysis (we added a sentence in the legend of Appendix figure S2;
compared to our previous analysis, most of the PPRE were predicted by at least two
different algorithms and only one DR1 and one DR2 were not selected according to this
criterion). As you can see on the figure below, no other significant binding of PPARg on
LCT promoter was identified by ChIP.
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- As a starting point, the choice of the 3kb-length sequence to be analyzed was quite
arbitrary. Because there was no evidence for binding to other potential PPRE (other than
the identified DR2 8a-8b), we conducted the suggested mutagenesis approach with our
“pGL4Luc-promLCT construct” of 321bp-length in order to determine whether this DR2
was functional. The results were included in figure 2B. Two different constructions were
created by site-directed mutagenesis (i) one with three mutated nucleotides and (ii) one
with three deleted nucleotides (see figure 2B). Although these two mutated constructs were
still responsive to GED in transient transfection, the induction of luciferase activity was
significantly (P=0.002) less efficient compared to the non-mutated reporter construct
pGL4Luc-promLCT, suggesting that the DR2 response element is functional in the LCT
gene promoter.

It is well known that the 150 bp region of the lactase promoter upstream of the transcriptional start
site is important for the regulation of lactase expression (this region is notably the only well
conserved sequence between rat, mouse and human; see below response to comment n°3). This
promoter region binds transcription factors (Cdx2, HNF1, GATA factors) that are very important for
lactase expression but also for the differentiation of the intestinal epithelial cells. Therefore, one
hypothesis to explain the remaining GED-dependent activity of our mutated constructs might be that
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PPARGg activation could sustain/increase the expression/activity of transcription factors involved in
the regulation of this 150 bp promoter region.

3. The authors are invited to compare the human with the rat promoter of LCT. Indeed, they
present human and rat data but they do not show which response element is conserved on the
promoter.

As mentioned above, it is well known that the only conserved region of the lactase promoter
between human, mouse, rat, rabbit and pig is a proximal 150 bp sequence just upstream of the
transcriptional initiation site (Troelsen JT BBA 2005; 1723: 19-32). Our own alignment strategy
using Martinez/Needleman—Wunsch algorithm (MegAlign module of DNASTAR Lasergene
software; DNASTAR Inc., Madison, WI, USA) and ConTra alignment tool (Nucleic Acids Res.
2011 Jul;39(Web Server issue):W74-8) confirmed these observations (we can provide pictures if
necessary). This 150 bp region does not contain any PPRE.

The transcriptional regulation of the lactase gene is not based solely on this 150 bp proximal region,
but it is also recognized that more distal regulatory sequences are involved (Troelsen JT BBA 2005;
1723: 19-32; Lee SY et al. J. Biol. Chem. 277 (2002)13099— 13105 for example). Despite a similar
LCT expression pattern in mammals (eg inhibition of LCT expression after weaning) and a certain
degree of conservation in the mapping of these regulatory regions, there is no sequence identity
between the human, mouse, rat and pig genes within the distal LCT promoter sequences. This
therefore suggests that the apparent lack of conservation of PPRE sequence in the promoters of
human and rat genes does not necessarily mean that the PPARg-dependent regulatory mechanism
cannot be conserved between the two species.

So, we understand the reviewer’s comment and we agree that it probably constitutes an interesting
question, but we will not be able to detail the mechanisms of PPARg-induced expression of the LCT
gene in rats or mice (as it would require time to characterize them). Moreover, as explained above,
our feeling is that this lack of conservation between species does not question the validity of our
data obtained in mice and rats treated with PPARg agonists.

4. The ChIP experiments deserve more control data, for example using PPARa-PPARbDb
antibodies in the immunoprecipitation as negative controls.

As explained above (reply to comment n°2), PPARa antibody was used as negative control in ChIP
assay and results included in Figure 2A and “Appendix Figure S3”.

Concerning PPARD, to our knowledge, it is recognized that specific commercially available PPARDb
antibodies is currently lacking. It represents an important limit for studies aiming to investigate the
PPARD expression and function.

5. The manuscript is lacking the translational part. Would diabetic patients take use PPARg
agonists benefits for lactose intolerance?

This is a really good point. Nearly 75% of patients suffering from type 2 diabetes report
gastrointestinal symptoms such as flatulence, bloating, diarrhea or constipation. The significant
higher frequency of lactose intolerance in type 2 diabetic patients has been suggested for the first
time in a very recent prospective clinical study (SatyaVati Rana et al. Clinica Chimica Acta 462
(2016) 174—177). Giving that this association between type 2 diabetes and lactose intolerance has
never been considered before, the potential improvement of lactose intolerance-related
gastrointestinal symptoms in clinical trials testing thiazolidinediones has not been reported. For
example, no such data are available in a meta-analysis published in the Cochrane Library that aimed
to evaluate the effects of rosiglitazone in the treatment of type 2 diabetes (Richter B, Cochrane
Database of Systematic Reviews 2007, Issue 3). Therefore, unfortunately, we cannot document this
question in our manuscript. It seems clear that, from now, the evaluation of the lactose intolerance
and its related symptoms in prospective trials aiming to assess the efficacy of PPARg agonist in type
2 diabetic patients would be an exciting outcome to consider.

6. The authors used shPPARg and in the supplementary shPPARa. They are invited to include
in the main manuscript an experiment in cells with shPPARa, shPPARg, shPPARbD with and
without specific agonists for the 3 receptors and detect modulation of LCT mRNA levels. This
is necessary to prove the specificity of gamma receptor.

© EMBO
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We did not use ShPPARa in the supplementary figure, it was rather the evaluation of PPARa mRNA
expression in the ShPPARg cell line (previous Supplemental Figure S8). The figure was probably
not enough clear and we apologize for this inconvenience. Unfortunately, the 3-month period
required for paper reviewing did not allow us to establish and to use stable Caco-2 cells expressing
specific ShRNA against PPARa and PPARb. The question of the specificity of PPARg-dependent
regulation of LCT expression was rather investigated and confirmed by using synthetic antagonist
against PPARa (GW6471). All the results concerning this specific point of PPARg specificity versus
PPARa are now included in figure 2 (figure 2F, 2G and 2H). The “Results” and “Material and
methods” sections were both modified in the revised version of the article to include all these new
data. Considering that some of the PPARg agonists that we used are recognized to be able to slightly
activate PPARa receptor (but are largely less efficient to activate PPARD), it was important to
eliminate a PPARa-dependent effect of our ligands. Since our results clearly suggest that PPARa is
not involved in the LCT gene expression, we can reasonably assume that PPARD is probably also
not involved in the GED-, CLA-, Pio- and Rosi-dependent induction of LCT expression and activity.

We hope that revised draft of the manuscript fulfills the requirements and the suggestions of the
reviewers and the editorial board.

2nd Editorial Decision 24 August 2017

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have
now received the enclosed reports from the referees who were asked to re-assess it. As you will see,
the reviewers are now supportive and I am pleased to inform you that we will be able to accept your
manuscript pending the following editorial amendments:

- in M&M, please include a statement 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.

Please submit your revised manuscript within two weeks. I look forward to seeing a revised form of
your manuscript as soon as possible.

*EkAE* Reviewer comments ****%
Referee #1 (Remarks):

In the revised manuscript, the authors addressed most of the major points. First, the authors added
new data showing that a widely used PPARgamma ligand rosiglitazone can induce LCT gene
expression and activity in Caco-2 cells. Second, the quality of Western blot and quantitative
experiments (QPCR and luciferase assays) improved. The authors did not perform the suggested
ChIP-Seq experiment, but repeated ChIP assays including more negative controls (Figure 2A).
Based on the presented data, PPARgamma appears to regulate LCT gene expression, but the claim
would have been stronger if supported with unbiased PPARgamma ChIP-Seq data.

© EMBO
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Reporting Checklist For Life Sciences Articles (Rev. July 2015)

This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are
consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal’s
authorship guidelines in preparing your manuscript.

A- Figures

1. Data

The data shown in figures should satisfy the following conditions:

>

>
>
>
>

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

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.

2. Captions

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

LA R X

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

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.

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

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

definitions of statistical methods and measures:

* common tests, such as t-test (please specify whether paired vs. unpaired), simple X2 tests, Wilcoxon and Mann-Whitney
tests, can be unambiguously identified by name only, but more complex techniques should be described in the methods
section;

are tests one-sided or two-sided?

are there adjustments for multiple comparisons?
exact statistical test results, e.g., P values = x but not P values < x;
definition of ‘center values’ as median or average;

definition of error bars as s.d. or s.e.m.

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.

B- Statistics and general methods

USEFUL LINKS FOR COMPLETING THIS FORM

http://www.antibodypedia.com
http://1degreebio.

http://www.equator-network.org/reporting-guidelines/improving-bioscience-research-repo

i

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourre:

arch/Ethicsresearchguidance/L index.htm

http://ClinicalTrials.gov
http://www.consort-statement.org
http://www.consort-statement.org/checklists/view/32-consort/66-title

http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tun
http://datadryad.org

http://figshare.com

http://www.ncbi.nIm.nih.gov/ga

http://www.ebi.ac.uk/ega

http://biomodels.net/

http://biomodels.net/miriam/

htt| iochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.html|
http://www.selectagents.gov/

Please fill out not worry if you cannot see all your text once you press return)

1.a. How was the sample size chosen to ensure adequate power to detect a pre-specified effect size?

For all the cell experiments, a minimum sample size of n=3 was choosen and experiments were
reproduced with similar results at least 2 or 3 three times. For animal experiments in figure 3, each!
lexperimental group comprised 8 to 10 animals to ensure statistical significance and experiments
\were repeated at least once. Sample size per group are indicated in each figure.

1.b. For animal studies, include a statement about sample size estimate even if no statistical methods were used.

For animal experiments in figure 3, each experimental group comprised 8 to 10 animals to ensure
statistical significance and experiments were repeated at least once. This was done with the
support and agreement of a statistician.

2. Describe inclusion/exclusion criteria if samples or animals were excluded from the analysis. Were the criteria pre-
established?

NA

pl

bias when

3. Were any steps taken to minimize the effects of
randomization procedure)? If yes, please describe.

to treatment (e.g.

NA for cell experiments. See below for animal experiments

For animal studies, include a about r ion evenifnor ion was used.

Mice and rats were randomly assigned to each treatment group. Each animal was refered to with a
number.

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.

No particular blinding was done for cell experiments assessement. Blinding methods were used for
animal experiments.

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

Stool consistency score was assessed in a blind manner by two independent experimenters.
Animal sacrifices were done in a blind manner by the investigators in Lille. SCFA quantification was
done in a blind manner by our collaborators in Paris.

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

Statistical tests were validated with the support of a statistician. We used two-tailed,
nonparametric t-test (Mann-Whitney test) .

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

Support of a statistician

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

Yes. In figure 3A, 3B, 3E and 3F, raw data in scatter plots are shown. The standard error of the
mean (SEM) was used for all other graphics, except for figure 2E for which standard deviation (SD)
was used

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

Variance was not assessed

C- Reagents




D- Animal

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).

PPARgamma antibody (mouse monoclonal IgG2a, clone K8713, R&D Systems), PPARgamma
antibody (rabbit monoclonal IgG, clone C6H12, Cell signaling), PPARgamma antibody (rabbit
polyclonal, Novus biological), PPARalpha antibody (mouse monoclonal antibody, clone 386,
Thermo Fisher Scientific), LCT (mouse monoclonal, clone 3€105.1, Novus Biological), LCT
(HPA007408 from Atlas Antibodies), beta-actin (mouse monoclonal, clone AC-15, Sigma-Aldrich).

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

(Caco-2 cells were tested for mycoplasma contamination by PCR and were negatives

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

| Models

status where

8. Report species, strain, gender, age of animals and genetic
and husbandry conditions and the source of animals.

Please detail housing

Animal experiments were performed in the accredited Pasteur Institute animal care facility
(Institut Pasteur de Lille, France; n°B59-35009) according to governmental guidelines
(n°2010/63/UE; Décret 2013-118) and animal ethics committee approval (protocol n° 05273.01).
Specific pathogen-free male C57BL/6 mice (weaned: 7-8 weeks; non-weaned: 2-3 weeks) and
Sprague-Dawley rats (weaned: 2 months; non-weaned: 3-4 weeks) were obtained from Janvier
Labs (France). Mice and rats were housed 5 animals/cage and 3 animals/cage, respectively, in a
specific pathogen-free facility, in an air-conditioned room with controlled temperature (22+1°C),
humidity (65-70%), and 12h light/12h dark cycles. Animals were fed with standard laboratory chow|
(except when indicated) and were provided with autoclaved tap water ad libitum. Animals were
acclimatized for at least 1 week before entering the study.

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

Animal experiments were performed in the accredited Pasteur Institute animal care facility
(Institut Pasteur de Lille, France; n°B59-35009) according to governmental guidelines
(n°2010/63/UE; Décret 2013-118) and animal ethics committee approval (protocol n° 05273.01).

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), 1000412, 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.

We confirmed compliance to ARRIVE guidelines

E- Human Subjects

F- Data A

G- Dual u;

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

Biological collection of human intestinal samples: a local ethics committee (Comité de Protection
des Personnes Nord Ouest IV, CHRU Lille, France) approved the study (No. DC-2008-642).

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.

All subjects gave informed consent (No. DC-2008-642).

top right). See author guidelines, under ‘Reporting Guidelines’. Please confirm you have followed these guidelines.

13. For publication of patient photos, include a statement confirming that consent to publish was obtained. NA
14. Report any restrictions on the availability (and/or on the use) of human data or samples. NA
15. Report the clinical trial registration number (at ClinicalTrials.gov or equivalent), where applicable. NA
16. For phase Il and Ill randomized controlled trials, please refer to the CONSORT flow diagram (see link list at top right)  |NA
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 [NA

ccessibility

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

GEO Series accession number GSE68852

(http://www.ncbi.nIm.nih.g y/acc.cgi?acc=

geo/q

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
ljournal’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).

Source data for figure 1B and 1C are available

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).

NA

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 st
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.

NA

se research of concern

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.

NA
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