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Editorial Decision from The EMBO Journal 16 Oct 2019

Thank you for submitting your manuscript "Targeting the Pregnane X Receptor Using Microbial
Metabolite Mimicry" to The EMBO Journal. | have now read your study carefully and discussed it
with my colleagues. | regret to inform you that we have decided not to pursue the publication at The
EMBO Journal, but | recommend a transfer to our sister journal EMBO Molecular Medicine, where
the responsible editor would be interested in sending the manuscript for peer review.

We appreciate that your study describes derivation of novel indole compounds for activation of PXR
in treatment of intestinal inflammation. Two of the synthesized compounds activate PXR and
alleviate intestinal and cellular inflammation without observable organ toxicity even after prolonged
treatment. While we appreciate the medical relevance of the study, | am afraid that, since the more
general function of indole metabolites in activation of PXR signalling in the context of intestinal
inflammation was demonstrated in earlier work from your lab, the broader novelty of the provided
insight into the molecular mechanisms of indole compound action in inflammation is not sufficient
to consider publication at The EMBO Journal.

That being said, | appreciate the medical relevance of your study and have discussed the manuscript

with my colleague Lise Roth at our sister journal EMBO Molecular Medicine, and she would be
interested in sending your manuscript for external peer review.

© European Molecular Biology Organization
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2nd Editorial Decision 5th Nov 2019

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now
received feedback from the three reviewers who agreed to evaluate your manuscript. As you will see
from the reports below, the referees acknowledge the interest of the study and are overall supporting
publication of your work pending appropriate revisions.

Addressing the reviewers' concerns in full will be necessary for further considering the manuscript
in our journal, and acceptance of the manuscript will entail a second round of review. EMBO
Molecular Medicine encourages a single round of revision only and therefore, acceptance or
rejection of the manuscript will depend on the completeness of your responses included in the next,
final version of the manuscript. For this reason, and to save you from any frustrations in the end, |
would strongly advise against returning an incomplete revision.

*Hkkx Reviewer's comments *xxx*x
Referee #1 (Comments on Novelty/Model System for Author):

I have few criticisms - this is a step forward for the field (and for all interested in microbial
metabolomics in disease therapeutics), makes its points with clear experimental data and is clearly
presented.

Referee #1 (Remarks for Author):

| enjoyed the experimental approach, the novelty, the choice of experimental models, the
comprehensiveness of the study.

It seems churlish in this context perhaps to make any further comments or requests, but...

1. Some will find the generic references to 'humanized mice' in the DSS study confusing - it took me
a while to spot this meant hPXR mice and not the more common use of the term, human immune
system reconstituted mice such as Hu-SCID.

2. Figure 5 is quite an important selling point in the paper, but it seems a shame to have done these
experiments without characterizing the nature of protection more fully in terms of transcriptional
changes and, especially, looking more widely at cytokine changes. For example, any differences in
IL-17 and IL-10?

Referee #2 (Comments on Novelty/Model System for Author):

Identify potent and selective PXR activators could potentially benefit the treatment of a number of
diseases including intestinal inflammation.

Referee #2 (Remarks for Author):

In this manuscript, the authors chemically modified a number of microbial metabolites to generated
highly selective and potent PXR activators. Given the promiscuous target gene spectrum of PXR
and its cross-talk with many other nuclear receptors, selective PXR agonists are highly demanded
for defining the exact functional nature of this receptor. Using microbial metabolite mimicry, the
authors systematically evaluate two candidate PXR activators from a class of indole-derivatives. In
addition to testing prototypical PXR activity, target gene expression, and promoter bindings, this
manuscript also characterized the role of FKK6 (one of the indole-derivatives) in repressing pro-
inflammatory cytokine production in mice. Overall, the experiments were well-designed and data
were reasonably interpreted. The manuscript provides novel information regarding the potential
clinical use of a class of PXR activators with low toxicity.

Specific comments:

© European Molecular Biology Organization
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1. The order of some figures and their panels should be reorganized. Often the result section already
described part of figure 2 and 3 then started to talk figure 1d and 1e. This confusion also appeared in
other figures.

2. Figure 1d bottom, the quantitative PCR data should be provided with mean values and standard
deviations.

3. Figure 3a and 3d, it's unclear what the * indicates for; which groups were compared. It would be
helpful if arrows or other indicators were placed in fig 3c and 3f to clarify the localization of NF-kB.

4. Figure 4d showed very large variations in gene expression. Is this expected?

Referee #3 (Remarks for Author):

PXR is a significant nuclear receptor and its activation is associated with anti-inflammatory effects.
In this paper, the author developed "selective” PXR agonists using a microbial metabolite mimicry
strategy. The binding characteristics of the compounds with PXR were evaluated by in vitro
methods. Two selected compounds, FKK5 and FKK®6, were able to transactivate PXR target genes
in cell lines, human intestinal organoids and human hepatocytes. The compounds also had protective
effects against DSS-induced acute colitis in hPXR humanized mice. The development of the
compounds is novel, although the anti-inflammatory activity of PXR agonists is not a surprise based
on the literature. The experimental approaches are comprehensive. There are several issues that need
to be addressed or clarified.

1. The authors should be careful in using the "selective™ term in describing their compounds.
"Selective™ usually means the biased binding affinity towards one or some member(s) of a family of
receptors. Nuclear receptor superfamily consists of many members. According to the limited
numbers of nuclear receptors tested in the study, it was an over-statement that FKK5 and FKK6
were "selective” PXR ligands. Their binding capacities/activations on some important nuclear
receptors, like FXR, LXR or PPARY, were not evaluated in the work. The evaluation of FXR and
PPARYy activation is particularly important because both receptors have been implicated in
colitis/colon cancer, and the in vivo activation of PXR target genes was not impressive, raising the
possibility that the FKK 5 and 6 may have targets other than PXR. For FXR and PPARY activation,
at least reporter gene assay should be carried out and the expression of their typical target genes
should be evaluated in vivo.

2. The in vivo PXR target gene analysis suggest FKK 5 and 6 are hPXR specific and they do not
activate mPXR. The authors should at least use report assay to verify that.

3. Some of the figures need clarification on the meaning of statistical differences. For example, in
Fig. 1a, whether the asterisks were from the comparison with the vehicle group or with the lowest
concentration of each compound was not indicated. In Fig 1c, no significant differences were
observed except for LS180 cells in all three panels. However, changes as large as more than 10000-
fold were exhibited. The comparisons should be defined in figure legends. Statistical analysis
methods were indicated in Fig. 2 but not in Fig 1la-e.

4. The rationale for choosing the in vivo doses should be better explained. The doses should not be
decided by compound solubility or DMSO content. Also in WT and humanized mice, the mRNA
levels of PXR-target genes were not induced or the induction was not robust, is it possible higher
doses might be needed. Besides, the doses given to mice should be expressed in units like mg/kg or
g/kg instead of the molar concentrations in the manuscript.

5. Error bars were not presented in the lower panel of Fig. 1d while experiment replicates were
claimed.

6. As both FKK6 and rifampicin failed to repress the NF-xB promoter activity in LS174 cells, the

results could not serve as the evidence for FKKG6 repression on TLR4-TNFa-NF-kB axis via PXR
binding (Fig. 2e).

© European Molecular Biology Organization
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7. The authors aimed at developing selective and non-cytotoxic PXR agonists. The selectivity and
cytotoxicity were not sufficiently compared between the FKK compounds and the know PXR
agonists like rifampicin and SR12813. More discussions should be provided.

, I

Please see next page.

© European Molecular Biology Organization



Referee #1:

1.Some will find the generic references to 'humanized mice' in the DSS study confusing - it
took me a while to spot this meant hPXR mice and not the more common use of the term,
human immune system reconstituted mice such as Hu-SCID.

Response: hPXR is now referred to as “mice expressing the human PXR gene”.

2. Figure 5 is quite an important selling point in the paper, but it seems a shame to have done
these experiments without characterizing the nature of protection more fully in terms of
transcriptional changes and, especially, looking more widely at cytokine changes. For
example, any differences in IL-17 and IL-10?

Response: We have now included this data as Fig 5f.

Referee #2:

1.The order of some figures and their panels should be reorganized. Often the result section
already described part of figure 2 and 3 then started to talk figure 1d and le. This confusion
also appeared in other figures.



Response: We have gone through the organization of the figure and text. We detail the flow
below to specify that the order of the figures now align with the flow of the text. There are main
figures and supplementary figures — each has a sequential position in the text which we list
below in the order they appear in the text (Page):
Main Paper

Appendix Figure Sla (Page 4)

Appendix Figure S1b (Page 4)

Appendix Figure S1c (Page 5)

Appendix Figure S1d (Page 5)

Appendix Figure Sle (Page 5)

Fig. 1a (Page 5)

Fig. 1b (Page 5)

Appendix Figure S2a (Page 5)

Appendix Figure S2b (Page 5)

Appendix Figure S2c (Page 5)

Appendix Figure S2d (Page 5)

Appendix Figure S2e (Page 5)

Appendix Figure S2f (Page 6)

Appendix Figure S2g (Page 6)

Appendix Figure S2h (Page 6)

Appendix Figure S2i (Page 6)

Fig. 1c (Page 6-7)

Appendix Figure S3a (Page 7)

Appendix Figure S3b (Page 7)

Table EV3 (Page 7)*

Table EV4 (Page 7)*

Appendix Figure S3c and d (Page 7)

Fig. 1d (Page 8)

Appendix Figure S4a & Table EV5 (Page 8)
Fig. 1le (Page 8)

Appendix Figure S4b (Page 9)

Appendix Figure S4c (Page 9)

Fig. 1f (Page 9)

Fig. 2a (Page 9)

Fig. 2b (Page 9)

Fig. 2c (Page 10)

Fig. 2d (Page 10)

Appendix Figure S4d (Page 10)

Appendix Figure S5a (Page 10)

Appendix Figure S5b (Page 10)

Appendix Figure S5c (Page 10)



Fig. 2e (Page 10)

Fig. 3a (Page 11)

Fig. 3b (Page 11)

Fig. 3c (Page 11)

Fig. 3d (Page 12)

Fig. 3e (Page 12)

Fig. 3f (Page 12)

Appendix Figure S6a (Page 11)

Fig. 4a (Page 12)

Fig. 4b (Page 12)

Fig. 4c (Page 12)

Fig. 4d: 36 h; Appendix Figure S6b: 60 h (Page 13)
Fig. 4e: 36 h; Appendix Figure S6c: 60 h (Page 13)
Fig. 4f (Page 13)

Appendix Figure S6d (Page 14)

Fig.5a, b

Fig. 5c¢

Fig. 5d, e

Fig. 5f

Fig. 6a—e

imental Section (Onli hods:

Appendix Figure S5a & b (Page 19)
Supplementary Methods

Figure EV1: Overview of synthetic routes
Figure EV2: NMR traces of FKK1-10

Table EV1 and Table EV2 (Page 72)

* Table EV1 and Table EV2 are referred to in the supplementary document (results)

Note: Back references of figures are part of discussion and comparisons made.

2. Figure 1d bottom, the quantitative PCR data should be provided with mean values and
standard deviations.



Response: The mean values are shown now in Fig. 1d. The SD values are not shown as they
will crowd the figure, but the SD is shown as error bars.

3. Figure 3a and 3d, it's unclear what the * indicates for; which groups were compared. It would
be helpful if arrows or other indicators were placed in fig 3c and 3f to clarify the localization of
NF-kB.

Response: In the legend for Fig. 3 we have inserted “* for cytokines versus no cytokines,
compares either the 12 hr, 6hr, 4hr or 2 hr equivalent time-point(s) as indicated; * for cytokines
versus cytokines + FKK compound, compares either the 12hr, 6hr, 4hr or 2hr equivalent time-
point(s) as indicated. ¢, Arrows represent localization of NFkB. “

4. Figure 4d showed very large variations in gene expression. Is this expected?

Response: The large variation of the values comes from one of the three mouse tissues with
values ~3-times that of the other two. The error bar is a 95%CI limit around the mean which

exaggerates the deviation considerably (see the same figure below plotted as mean and SD
on the left panel and mean and 95%ClI right panel):
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We expect and have shown the true values likely lie within the 95% CI bound and hence there
isn’t much difference between the groups. We have used 95%CI as a means to show variation
in ALL the figures pertinent to mouse studies. The exception is Fig S6¢ which will have the lower
confidence bound outside the graph and so for visual appeal is expressed as mean (SD).

Referee #3:

1. The authors should be careful in using the "selective" term in describing their compounds.
"Selective" usually means the biased binding affinity towards one or some member(s) of a
family of receptors. Nuclear receptor superfamily consists of many members. According to the
limited numbers of nuclear receptors tested in the study, it was an over-statement that FKK5
and FKK6 were "selective” PXR ligands. Their binding capacities/activations on some
important nuclear receptors, like FXR, LXR or PPARYy, were not evaluated in the work. The
evaluation of FXR and PPARYy activation is particularly important because both receptors have



been implicated in colitis/colon cancer, and the in vivo activation of PXR target genes was not
impressive, raising the possibility that the FKK 5 and 6 may have targets other than PXR. For
FXR and PPARYy activation, at least reporter gene assay should be carried out and the
expression of their typical target genes should be evaluated in vivo.

Response: We agree. The word “selective” has been deleted to describe the agonists (abstract
line 6). On Page 7, the word “PXR-selective” refers to a comparison of the FKK compounds, in
that, FKK6 is more PXR selective than say FKK2 or 9 (which activate PXR and AhR) (Page 7).
Thus, in those references the word “selective” is retained. The word “PXR-specific” is retained

because it refers to the relative specificity of FKK compounds, in particular FKK5 and FKK6, on
PXR activity versus other nuclear receptors tested (see abstract, page 4, page 6).

We have now evaluated the effects of FKK5 and FKK6 on FXR (TR-FRET assay:
Supplementary Fig. 2g) and PPARy (Cell line reporter assay: Supplementary Fig. 2h)
activation. Neither FKK5 or FKK6, have any receptor activation potential. It is to be noted that
the in vivo activation of FKK6 in mice was performed using an “adhoc” dose concentration and
schedule and was simply done to show proof-of-concept. The drug dose and schedule were
not optimized for in vivo delivery and receptor activation.

2. The in vivo PXR target gene analysis suggest FKK 5 and 6 are hPXR specific and they do
not activate mPXR. The authors should at least use report assay to verify that.

Response: We agree. We have now included mPXR reporter assay (Supplementary Fig. 2i).

3. Some of the figures need clarification on the meaning of statistical differences. For example,
in Fig. 1a, whether the asterisks were from the comparison with the vehicle group or with the
lowest concentration of each compound was not indicated. In Fig 1c, no significant differences
were observed except for LS180 cells in all three panels. However, changes as large as more
than 10000-fold were exhibited. The comparisons should be defined in figure legends.
Statistical analysis methods were indicated in Fig. 2 but not in Fig 1a-e.

Response: We have now clarified this in the legend as all comparisons are made to control
(vehicle exposed) (Fig. 1a) or mock-transfected or knockout cells as relevant to Fig 1c. Fig 1a
statistics is *p < 0.05, one-way ANOVA with Dunnett's post hoc test. *significant over vehicle
(DMSO) control. Fig 1b statistics is *p < 0.05, one-way ANOVA with Dunnett's post hoc test.
*significant over vehicle (DMSO) control. Fig 1c statistics is *,#p < 0.05, two-way ANOVA with
Tukey's post hoc test. *significant over vehicle control. #significant over the same treatment in
corresponding mock transfected or knock-out cells. Fig. 1 d-f do not have statistics.

4. The rationale for choosing the in vivo doses should be better explained. The doses should
not be decided by compound solubility or DMSO content. Also, in WT and humanized mice,
the mRNA levels of PXR-target genes were not induced, or the induction was not robust, is it



possible higher doses might be needed. Besides, the doses given to mice should be
expressed in units like mg/kg or g/kg instead of the molar concentrations in the manuscript.

Response: We have provided the rationale for choosing in vivo doses in the revised
manuscript and this rationale was inadvertently missing in our first submission. Since we do
not know the pharmacokinetics of FKK6 in vivo, we estimated based on the maximum
bioavailability indole compounds could have in vivo (~ 30-90%), that at least a feces
concentration of 50 uM will be found at the end of 3-5 doses in vivo (this is greater than the 10
UM used in cell culture experiments). For the colitis study, the rationale for choosing this dose
(0.4 mg/kg/d for 10 days) is based on the extrapolation of total dose delivered over 10 days to
mice ( ~ 4 mg/kg), which is equivalent to that delivered to mice for determining target gene
expression over 3-5 doses ( 3-5 mg/kg). The sample size of n = 3 was chosen arbitrarily as
means to explore if at least one mouse responded to FKK6. All doses are now expressed in
mg/kg in addition to molar concentrations. In hPXR mice,FKK6 induces cyp3all mRNA ~ 4-
fold over vehicle. We do not expect induction of mMRNA in wild-type mice ( < 2-fold,we also
show that mPXR is not activated by FKK6, see Supplementary Fig. 2i). In hPXR mice, in the
intestine, rifampicin is barely able to induce CYP3A4 (homolog of cyp3all):i (see Fig 2 of
reference). Indeed, in another mouse model expressing the human PXR transgene, the mean
colon induction of cyp3all mRNA is 2.5 fold with rifaximin (see Fig 6 of paper)2; however, up
to 4-fold can be observed in small intestines BUT not large intestines depending on the
hPXR model used 3. Thus, in our model FKK6 actually does get to the colon and can induce
PXR target, cycp3all ~ 4-fold over vehicle suggesting a relatively robust gene expression.
While we do not disagree with the possibility that higher doses are needed, we are currently
performing independent studies to look at dose-gene response relationships with respect to
PK-PD analysis. We feel that at the present time, this data is beyond the scope of our initial
proof-of-concept.

5. Error bars were not presented in the lower panel of Fig. 1d while experiment replicates were
claimed.

Response: The error bars (as SD) are now included and mean fold values expressed within
the figure panel.

6. As both FKK6 and rifampicin failed to repress the NF-kB promoter activity in LS174 cells,
the results could not serve as the evidence for FKK6 repression on TLR4-TNFa-NF-kB axis via
PXR binding (Fig. 2e).

Response: Yes, we agree with our findings as these cells were LS174T cells with a knockout
of the PXR receptor (see Fig 1e legend). Thus, there is no response of FKK6 on the
repression of NF-kB promoter activity which supports “the evidence for FKK6 repression on
TLR4-TNFa-NF-kB axis via PXR binding”.



7. The authors aimed at developing selective and non-cytotoxic PXR agonists. The selectivity
and cytotoxicity were not sufficiently compared between the FKK compounds and the know
PXR agonists like rifampicin and SR12813. More discussions should be provided.

Response: We have expanded the discussion to explain why our FKK analogs are more
selective and non-toxic than known PXR prototypical ligands, rifampicin, rifaximin and
SR12813.

References

1 Kobayashi, K. et al. CYP3A4 Induction in the Liver and Intestine of Pregnane X
Receptor/CYP3A-Humanized Mice: Approaches by Mass Spectrometry Imaging and Portal Blood
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3rd Editorial Decision 30th Jan 2020

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine, and my
apologies for the delay in getting back to you following the holiday season. We have now received
the enclosed reports from the three referees who had originally reviewed your manuscript. As you
will see, they are all supportive of publication, and I am thus pleased to inform you that we will be
able to accept your manuscript pending the following final editorial amendments.

*xxE* Reviewer's comments *****
Referee #1 (Comments on Novelty/Model System for Author):

| was enthusiastic about the earlier draft of this manuscript, though with some reservations about
limitations. This version is much strengthened

Referee #1 (Remarks for Author):

This resubmission is much strengthened

Referee #2 (Remarks for Author):

The authors have adequately addressed the reviewers' comments.
Accept

Referee #3 (Remarks for Author):

The authors have adequately addressed my comments and as a result, the manuscript has improved
from its previous version.

2nd Revision - authors' response 4th Feb 2020

The authors performed the requested editorial changes.

© European Molecular Biology Organization
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Corresponding Author Name: Sridhar Mani

Journal Submitted to: EMBO Molecular Medicine

Manuscript Number: EMM-2019-11621-T

http:, i ia.com

Reporting Checklist For Life Sciences Articles (Rev. June 2017)

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 wav.
=> 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
iustified
=> 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:

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 2 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

Y v vy

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

http://1degreebio.org
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http://grants.nih.gov/grants/olaw/olaw.htm
http://www.m uk/Ourresearch/Ethicsresearchguidance/Useofanimals/inde:
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http://www.consort-statement.org

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

http: equator-network.org/reporting-guideli reporting-recommendations-for-tumc

http://datadryad.org
http://figshare.com
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http://biomodels.net/

http://biomodels.net/miriam/

http:, biochem.sun.ac.za
ih.gov/biosecurity/biosecurity_documents.html
http://www.selectagents.gov,

Please fill out these boxes

(Do not worry if you cannot see all your text once you press returt

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

[The entire study is an exploratory study into the effects of our lead compounds, particularly FKK6,
in vitro and in vivo, in abroagting inflammatory signals and expressing PXR target genes. In mice,
the studies are exploratory and were performed based on availability of mice of the same age in
both hPXR and pxr knockout backgrounds. The n = 3 was chosen based on breeding availability and
this process was repeated three separate times to demonstrate that same trends in each of the
experiments. The data presented is a representative experiment demonstrating all the effects of
FKK6. We did not pre-specifiy a desried effect and calculate sample size. This would be the next
endeavor as we now use this data to provide efficacy in other models of IBD.

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

The sample size of n = 3 was chosen arbitrarily as means to explore if at least one mouse
responded to FKK6. Three independent biological repeat experiments were performed to confirm
our observations.

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

No animal were excluded from analysis. There were no early deaths in any experimental group. All
animals were included in analysis, from all three independent experiments. Since FKK6 is a human
PXR agonist, we used mice expressing the human PXR transgene. As a control, we used pxr
knockout mice.

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g.
randomization procedure)? If yes, please describe.

[The experiments were performed by one postdoctoral fellow who was not blinded to experimental
treatment; however, we used random allocation method via coin toss to randomize animals into
the exeprimental groups.

For animal studies, include a about r ization even if no r ization was used.

see above

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.

[The experiments were performed by one postdoctoral fellow who was not blinded to experimental
treatment; however, the pathologist was blinded to the experimental groups and clinical outcome:
(post-examination masking).

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

No blinding for treatment allocation was performed; however, pathology interpretation was
blinded.

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

Yes. Sample size per group, # of biologic and technical replicates, type of test statistic, groups
compared, and P value are shown.

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

Yes. See statistical section: All data sets were initially visually inspected and then assessed for
normality and lognormality, descriptive and outlier analysis using tests specified in GraphPad Prism|
8.2.0 (272) (except as noted). Student t-test, one-way analysis of variance (1-Way ANOVA), two-
way analysis of variance (2-Way ANOVA) followed by Dunnett test, as well as values of EC50 and
IC50, was calculated using GraphPad Prism version 8.2.0 (272) for Windows (GraphPad Software,
La Jolla, California, USA) are indicated as appropriate in each figure legend. The statistical analysis
of FKK6 treatment end-points (% weight loss, colon length, lipocalin 2, and FITC-dextran) in pxr+/+
and pxr-/- was performed using student t-test and non-parametric tests for non-normal data as
well as by clustering clustering method on the six sample data vector to split the mice into two
groups. The "kmeans" function of the R software was used to obtain the clusters.

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

Mean (95% Cl); Median (interquartile range) as appropriate in each figure panel




F- Data Accessil

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

In general yes (%CV). In the animal studies, the low sample sizes precluded this analysis.

C- Reagents

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).

Yes

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

All cell lines were assessed for infection and mycoplasma testinmg prior to use. The sopurvce of
call cell lines are from commercial vendors (ATCC, Synthego, Sigma) and validated by them prior
to obtaining this for the lab. The Caco-2 cells passaged in the lab were confiormed by STR profiling|

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

D- Animal Models

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.

Male and female C57BL/6) mice (Jackson Labs Stock 000664)(6 -10 weeks), pxr /- (6 & 10 weeks),
and male and female mice expressing the human PXR gene (hPXR) [Taconic, C57BL/6-
Nr1i2tm1(NR1I2)Arte (9104, females; 9104, males), 6 -10 weeks]. All purchased mice were
acclimatized in the Einstein vivarium for ~ 2 weeks before experiments commenced. All mice (n <
5 per stainless steel cage and separated by gender) were maintained on standard non-irradiated
chow (LabDiet 5058, Lab Supply) and sterile water in the barrier facility observing a 12 h night/day
cycle. The room temperature was maintained at 25 + 2C with 55 + 5% humidity.

9. For experiments involving live vertebrates, include a of with ethical

approving the experiments.

and identify the

Al studies were approved by the Institute of Animal Studies at the Albert Einstein College of
Medicine, INC (IACUC # 20160706, 20160701 and preceding protocols) and specific animal
protocols were also approved by additional protocols (IACUC# 20170406, 20170504) and Animal
Care and Use Review Office (ACURO) of the US Army Medical Research and Materiel Command
(PR160167, W81XWH-17-1-0479). For the DSS studies, all studies were approved by the Institute of
[Animal Studies at the Albert Einstein College of Medicine, INC (IACUC # 20160706 and preceding
protocols).

10. We r the ARRIVE (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.

Compliance confirmed. Note, for the colitis studies we note only uise of female mice based on
recommendation from Toxicologic Pathology, 42: 99-110, 2014. "Regardless of whether the
induction of disease is possible in both genders, we would recommend using female animals
Whenever possible.Male animals aremore prone to fighting and the inflammation and stress
associated with such behavior often has a negative impact on studies."

E- Human Subjects

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

Human tissues (duodenum), was collected according to standard research protocols approved by
the Institutional Review Board and Department of Pathology at Cincinnati Children’s Hospital (IRB:
2014-6279; renewed 11/27/2017). Additional samples were collected from consenting healthy
patients undergoing colonoscopy at the University of Calgary endoscopy unit for colon cancer
screening or to investigate gastrointestinal symptoms with normal colonoscopic appearance and
normal histology (Study ID: REB18-0631_REN1).

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.

Yes. Additional samples were collected from consenting healthy patients undergoing colonoscopy
at the University of Calgary endoscopy unit for colon cancer screening or to investigate
gastrointestinal symptoms with normal colonoscopic appearance and normal histology (Study ID:
REB18-0631_REN1). Not applicable for the Cincinnati study as these are de-identified pathology
(discarded) samples with no possibility of identifying origins of the tissue. De-identified iPSC cells
were purchased from a commercial vendor. We have included the following statement in the
manuscript as follows: "In both the Cincinnati and Calgary study, 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.

Not applicable.

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

Not applicable.

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

Not applicable.

16. For phase Il and lll 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.

Not applicable.

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.

Not applicable.

Yy

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

The data set links will be available only after the mansucript has been published. The FKK5-PXR
docking model has been submitted to BioModels with identifier: MODEL1912090005.

The immunofluorescence images have been submitted to Biolmage Archives with identifier: S-
BSST310

FKKS and FKK6 structures have been deposited in the Cambridge Structural Database under
deposition numbers 1948848 and 1948849, respectively.

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).

Not applicable.

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).

Not applicable.

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.

Not applicable.

G- Dual use 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.

Not applicable.






