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1st Editorial Decision 11 October 2016

Thank you for the submission of your manuscript "CRISPR/Cas9-edited cells and patient tissue
inform rescue strategy for rare Cystic Fibrosis mutations" and apologies for the delay in replying
due to the increased submission rate and because I sought advice from an external expert who was
not immediately available.

I have now had the opportunity to read your paper and the related literature and I have also
discussed it with my colleagues and the above-mentioned external expert. I am afraid that we
concluded that the manuscript is not well suited for publication in EMBO Molecular Medicine and
have therefore decided not to proceed with peer review.

Based on in vitro experimentation you first establish that the protein defect caused by 11234 R1239
CFTR mutation is potentially amenable to rescue by Orkambi, which however was not confirmed
when tested on primary nasal cultures generated from patients with this mutation. You then find that
a CRISPR/Cas9 edited bronchial epithelial cell line bearing this mutation was able to recapitulate
the poor rescue effect observed in patient derived tissue. We appreciate that the CTFR amplifier
PTI-CH appeared to improve the response to Orkambi up to a potentially acceptable therapeutic
range.
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We agreed with our advisor that the study is interesting but also concluded that the translational
angle (very important for us and in general in this manuscript) is not conclusive and lacking
important information. Indeed I found it exceedingly difficult, and ultimately failed to retrieve
information on the nature of PTI-CH, its mechanism of action, and who and wherefrom it was
obtained. I could actually find no mention of it in the literature (apart from the citation which only
points to an abstract that is not readable anyway).

In conclusion, due also to the above concerns, we are not persuaded that your manuscript provides
the striking level of conceptual advance and direct and novel clinical implications and/or
translational development we would like to see in an EMBO Molecular Medicine article.

I do wish to add that, considered the potential interest of these findings, we would have no objection
to consider a new manuscript on the same topic if at some time in the near future you have obtained
data that would considerably strengthen the message of the study including through the provision of
detailed analysis of PTI-CH's mode of action, pharmacology, characteristics etc.

I am sorry that I could not bring better news.

1st Revision - authors' response 05 February 2017

Thank you for the opportunity to resubmit our paper after additional experimentation and changes to
the text. Now- we provide evidence for the mechanism of action of the amplifier (PTI-CH) on the
rare mutation studied in this paper.

As you suggested, we conducted experimentation to:

1) provide evidence that PTI-CH's mode of action on the AI1234 R1239 mutation is as reported in
the Dukovski manuscript for the AF508 mutation.

2) We re-wrote aspects of the manuscript (including the title) to highlight that this is the first
successful use of a CFTR amplifier on a rare CF-causing mutation.

3) We also attached the submitted Dukovski manuscript for the reviewers to peruse and it is cited in
our revised manuscript.

We look forward to hearing your thoughts and those of our reviewers regarding the revised
manuscript

3rd Editorial Decision 24 March 2017

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

I again apologise for the significant delay in reaching a decision on your manuscript. In this case, we
first experienced significant difficulties in securing Reviewers. Further to this the evaluations were
delivered with delay.

I am afraid that in aggregate, the reviewer evaluations do not paint a positive picture. In fact,
although reviewer 1 is rather positive (but very cursory), reviewers 2 and 3 raise fundamental and
mostly overlapping concerns that question the suitability of this study for publication in EMBO
Molecular Medicine.

Indeed, while the study is clearly considered potentially interesting, a core finding is questioned,
namely whether the amplifier PTI-CH has any augmentative effect at all. This is a crucial point as
the combination treatment with the amplifier was one of the main items of interest, which initially
made me decide to send the manuscript out for peer-review. Reviewers 2 and 3 also criticise the
poor quality of presentation, lack of crucial controls (e.g. c3700A>G vs. F508del comparison) the
lack of essential information to ensure reproducibility (an issue close to our hearts at EMBO Press)
and, in general, insufficient experimental support for the conclusions.
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Although reviewer 2 suggests "toning down" some claims, this would not be an acceptable way
forward for us.

After further editorial discussion, it was agreed that to address the concerns and to bring the
manuscript to a sufficient level for publication in EMBO Molecular Medicine would require a major
experimental undertaking, most likely not achievable within a 3-4 months timeframe and with no
guarantee of the outcome. Considering that it is our policy to allow only one round of revision, I
have no choice but to return the manuscript to you at this stage.

I wish to add that, considered the potential interest of these findings, we are open to to considering a
new manuscript on the same topic if at some time in the near future you have obtained additional
data that would considerably strengthen the message of the study and address the Reviewers'
concerns in full.

I am sorry to have to disappoint you at this stage, and hope the Reviewer comments are useful for
your continued work on the topic.

wEkxEE Reviewer's comments *#%#%
Referee #1 (Comments on Novelty/Model System):

This study provides important insights on a current question of high relevance to the therapeutic
development of corrector molecules for the treatment of cystic fibrosis patients with class 11
mutations affecting CFTR trafficking and function. Although it was initially predicted that all class
IT CFTR mutations would respond to corrector molecules such as lumacaftor, the current study
demonstrates that this is not necessarily the case. This paper provides a very detailed analysis of a
rare CF causing mutation (AI1234 R1239-CFTR impact on the CFTR protein and its response to
Orkambi, the only combination of corrector/potentiator available to CF patients with the F508del
mutation. They authors demonstrate a low correction by lumacaftor for this mutation as opposed to
the canonical class I mutation F508del. They propose a new combination of drugs to efficiently
restore AI1234 R1239-CFTR expression and function. Moreover, they authors demonstrate the
interest and relevance of in vitro models of epithelial cells derived from patients.

Referee #1 (Remarks):

This is an excellent paper reporting extremely detailed and well thought study. It has many
important points of relevance to CF and the study of the CFTR protein as well as therapeutic
relevance. This reviewer very enthusiastically recommends publication.

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

The main goal of this manuscript is to investigate the potential of Orkambi to correct the CFTR
function of the ¢3700A>G mutation. In addition, the authors aimed to investigate the potential effect
of a CFTR amplifier to enhance the response of this mutation to Orkambi. Their conclusion is that
Orkambi by itself does not affect the CFTR ¢3700A>G function, however the amplifier augments
the effect and reached the minimal level of WT CFTR.

The manuscript is potentially interesting, as it emphasize the need to classify CF patients carrying
rare mutations according to their response to a treatment (Theratypes) and not by classes of
mutations. This is highly important for other genetic diseases as well. Another potential interesting
aspect of the work is the need to generate primary respiratory epithelial cells to study the effect of
drugs, as the results in model systems overexpressing the mutations not always are recapitulated in
cells from patients.

However, the manuscript in its current form has major drawbacks including:

1. The majority of the experiments are aiming to compare between the effect of drugs on the
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¢3700A>G and the F508del mutations since these two mutations were classified to the same class,
misfolded CFTR protein, however the results for the F508del mutation are missing. The comparison
relies on other studies described in the literature, however for such a comparison the experiments
should have performed in parallel with the same cellular systems and at the same conditions (for
example in Figures 2B, 2C, 3A). This restricts the authors' ability to draw comparative conclusions.
The authors should either perform the F508del experiments in parallel to the c3700A>G, or refer
only to their results of the c3700A>G.

2. The effect of the PTI-CH, is very limited. The authors conclude that the PTI-CH augments the
effect of VX-809 and VX-770 by upregulating CFTR mRNA level, the matured CFTR protein and
its function. However, as can be seen in Figure 7F in the CRISPR edited HBE cells, there is a
marginal effect on the mRNA as measured by qRT-PCR. This difference is below the
resolution/accuracy of this technique. The effect on the matured CFTR protein level is also very
weak (Figure 7C). The effect on the function, as measured by the depolarization assay (Figure 7D)
lacks the comparison to the WT response.

Moreover, the analyses of the nasal epithelial cells from the patients show a limited functional
effect: no significant effect is found in patient CF-2 and in patient CF-1 out of 6 repeated
experiments, in 4 there was no significant effect and only in two there was an effect (Figure 8C). In
Figure 8A, no CFTR band B is visible, only band C. How can this be explained? Altogether, the
conclusion that the combination of Orkambi and the amplifier rescues the CFTR function are not
substantiated by the results. Therefore, the conclusions should be modified to say that there is some
effect in some of the experiments. This change is required in the text: Abstract, Results and
Discussion as well as in the title of the manuscript.

3. The data presentation is sloppy, inconsistent, unclear and lacks many details. The experimental
design is very difficult to follow. For example: is the assay in figures 3A, 4C and 7D the same? Is it
the depolarization assay? If so, the different figures should be presented in the same format - same
scale, including the effect of the CFTR inhibitor, etc. Another example: in Figure EV3E, how were
the results calculated? relative to the DMSO. There are many more examples. In Figure EV3 F, G
and H are missing. The result sections, the figures and figure legends should be rewritten, present
clearly and consistently, with all the required experimental design details.

Referee #3 (Comments on Novelty/Model System):

The tools used to address the scientific question are state of the art, including in silico modeling,
heterologous expression, expanded primary human airway cells and CRISPR/Cas9 gene editing. this
comprehensive approach is novel. the ability to introduce mutations into a cell line to guide studies
in primary brushed cells from patients is novel

Referee #3 (Remarks):

this is a very interesting and novel study to understand the mechanism of a rare CF disease causing
mutation, and utilize state of the art tools to examine different restorative strategies.

Major comments:

1. the studies addressing impact of 4-PBA and PTI-CH on CFTR mRNA levels and function are not
fully convincing that the mechanism of action is via mRNA stabilization. The mRNA increase
produced by 4-PBA exceeds that of PTI-CH (figure EV6 vs Figure 7) but this doesn't translate into
increased functional restoration. The non-specific nature of 4-PBA and the lack of data
accompanying PTI-CH about mechanism of action makes rectification of these results difficult.
furthermore, the change in CFTR mRNA levels is ~25% above untreated. The reviewer questions if
this is sufficient change to impact protein levels to the observed effect.

2. ENaC is a critical part of CF pathology. Was there any impact of the modulator conditions from
figure 8 on ENaC?

3. the data from Figure 8, panel C for CF-1 shows that 2:6 cultures differed in the VX809+PTI-CH
conditions vs the controls, and there was no difference in CF-2. the reviewer questions whether this
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is sufficient to draw a conclusion of drug effect. Furthermore the wide spread of data (non-CF
controls, CF-1 vs CF-2) raises the question if the effects are due to drug effects, patient-specific
effects or unique culture specific effects. Is there any data regarding the reproducibility of the
culture techniques within subjects?

Minor comments:
1. The TMEMI16A data is interesting, but could be moved to the supplement if space is an issue.

2. Page 21, para 2. This reviewer is not convinced with the argument regarding the relative
importance of residual CFTR function to the variability in CF-1 vs CF-2 clinical disease
manifestations. Additional data would be needed to support this conclusion (eg: sweat chloride,
possibly NPD, pulmonary and GI clinical features). Furthermore, page 22, para 1 seemingly
contradicts this hypothesis, discussing the role of potential genetic modifiers in contributing to the
variable cell performance and patient phenotype. Finally, without repeatability data, it's hard to say
whether this just represents sample to sample variability rather than true patient-specific differences.
Additional data is needed to better understand what factors may be at play here.

2nd Revision - authors' response 14 April 2017

Responses to Reviewer #2

1. The majority of the experiments are aiming to compare between the effect of drugs on the
¢3700A>G and the F508del mutations since these two mutations were classified to the same class,
misfolded CFTR protein, however the results for the F508del mutation are missing. The comparison
relies on other studies described in the literature, however for such a comparison the experiments
should have performed in parallel with the same cellular systems and at the same conditions (for
example in Figures 2B, 2C, 3A). This restricts the authors' ability to draw comparative conclusions.
The authors should either perform the F508del experiments in parallel to the c3700A>G, or refer
only to their results of the c3700A>G.

We will include new Ussing chamber data from nasal cultures obtained from six individuals
homozygous for F508del in our revised manuscript. The data clearly shows that nasal cultures from
individuals with ¢3700A>G do not respond to ORKAMBI as well as nasal cultures from individuals
homozygous for F508del (Figure 6). Similar comparisons were presented for HEK-293 over-
expressing either mutant (Figure 2 and 3).

2. The effect of the PTI-CH, is very limited. The authors conclude that the PTI-CH augments the
effect of VX-809 and VX-770 by upregulating CFTR mRNA level, the matured CFTR protein and
its function. However, as can be seen in Figure 7F in the CRISPR edited HBE cells, there is a
marginal effect on the mRNA as measured by qRT-PCR. This difference is below the
resolution/accuracy of this technique. The effect on the matured CFTR protein level is also very
weak (Figure 7C). The effect on the function, as measured by the depolarization assay (Figure 7D)
lacks the comparison to the WT response.

We respectfully disagree with the comments regarding our data shown in Figure 7. The responses to
PTI-CH on mRNA were small —but statistically significant. This effect of PTI-CH was statistically
significant in enhancing the effect of VX-809 on mature protein abundance (now quantified in a
new figure, Figure 7.D.ii) in this CRISPR-Cas9 edited cell line.

We showed the significant effect of the amplifier in augmenting function on VX-809 pretreated
cells using a fluorescence based assay (we recently published in NPJ Genomic Medicine:
http://rdcu.be/rd5n). The rescued response after PTI-CH and VX-809 relative to Wt is shown in the
revised figure 7F (wt function shown as text and stippled line).

Moreover, the analyses of the nasal epithelial cells from the patients show a limited functional
effect: no significant effect is found in patient CF-2 and in patient CF-1 out of 6 repeated
experiments, in 4 there was no significant effect and only in two there was an effect (Figure 8C). In
Figure 8A, no CFTR band B is visible, only band C. How can this be explained? Altogether, the
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conclusion that the combination of Orkambi and the amplifier rescues the CFTR function are not
substantiated by the results. Therefore, the conclusions should be modified to say that there is some
effect in some of the experiments. This change is required in the text: Abstract, Results and
Discussion as well as in the title of the manuscript.

Patient to patient variability in drug responses have been documented extensively in studies of CF
lung transplant tissue (such variability was documented in the first studies of VX-809 by Van Goor
et al, PNAS USA, 2011). Studies of drug responses in nasal cultures are just emerging in the
literature but patientto-patient variability in drug response in nasal tissues will not surprising to most
in the field.

We don’t know the source for variability for drug responses in different nasal cultures from the
same individual so we have been repeating these studies to increase the “n”. Studies of patient
derived nasal epithelial cultures are challenging. Biological replicates were obtained over two years
by separate scrapings of the nasal cavity. However, we realized that we needed to focus on samples
from ¢.3700 A>G patients obtained from May 2016 onwards as different cultures conditions were
introduced at this time. So, we will include data from scrapings from patient CF-1 after 2016
(patient CF-2 did not agree to submit to multiple scrapings). The positive effect of PTI-CH persists.
There is a significant rescue effect of ORKAMBI- only in the presence of PTI-CH. We will include
these new supportive data regarding efficacy of PTI-CH in nasal cultures from patient CF-1 in a
revised Figure 8. We can also include a cleaner western blot showing the effect of PTI-CH on
mutant protein processing nasal cultures obtained from patient CF-1 in a revised Figure 8.

3. The data presentation is sloppy, inconsistent, unclear and lacks many details. The experimental
design is very difficult to follow. For example: is the assay in figures 3A, 4C and 7D the same? Is it
the depolarization assay? If so, the different figures should be presented in the same format - same
scale, including the effect of the CFTR inhibitor, etc. Another example: in Figure EV3E, how were
the results calculated? relative to the DMSO. There are many more examples. In Figure EV3 F, G
and H are missing. The result sections, the figures and figure legends should be rewritten, present
clearly and consistently, with all the required experimental design details.

We were surprised and disconcerted by these comments —but will make every effort to improve
clarity where possible. For example- we changed the format for figure 7 to improve clarity. The
supplementary data was streamlined to improve clarity.

Referee #3

Major comments:

1. the studies addressing impact of 4-PBA and PTI-CH on CFTR mRNA levels and function are not
fully convincing that the mechanism of action is via mRNA stabilization. The mRNA increase
produced by 4- PBA exceeds that of PTI-CH (figure EV6 vs Figure 7) but this doesn't translate into
increased functional restoration. The non-specific nature of 4-PBA and the lack of data
accompanying PTI-CH about mechanism of action makes rectification of these results difficult.
furthermore, the change in CFTR mRNA levels is ~25% above untreated. The reviewer questions if
this is sufficient change to impact protein levels to the observed effect.

PTI-CH is specific in modifying CFTR mRNA stability (as validated in the supporting paper by
Duvoski and colleagues), so we focused on this compound rather than sodium butyrate. In our
revision, we removed the data regarding sodium butyrate to improve the clarity of presentation.
Although the increase in CFTR mRNA associated with PTI-CH treatment is small- it is significant
and translates to a significant enhancement in the VX-809 mediated rescue of this mutant protein. In
this revision we include new quantification of mature CFTR protein Figure 7.D.ii

2. ENaC is a critical part of CF pathology. Was there any impact of the modulator conditions from
figure 8 on ENaC?

This is an interesting question but broad and will need to be addressed in subsequent studies.

3. the data from Figure 8, panel C for CF-1 shows that 2:6 cultures differed in the VX809+PTI-CH
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conditions vs the controls, and there was no difference in CF-2. the reviewer questions whether this
is sufficient to draw a conclusion of drug effect. Furthermore the wide spread of data (non-CF
controls, CF-1 vs CF-2) raises the question if the effects are due to drug effects, patient-specific
effects or unique culture specific effects. Is there any data regarding the reproducibility of the
culture techniques within subjects?

Since the submission of our paper, we conducted additional studies with nasal cultures from CF-1
(CF-2 has refused to allow additional scraping). The effect of PTI-CH persists and there is a
significant rescue effect of ORKAMBI- only in the presence of PTI-CH. We will include these new
supportive data regarding efficacy of PTI-CH in nasal cultures from patient CF-1 in figure 6 and
figure 8. Please remember that there are only 16 of these patients listed in the CFTR2 database- it Is
an excellent example of a rare CF causing mutation and the need for personalized approaches.

Minor comments:
1. The TMEM16A data is interesting, but could be moved to the supplement if space is an issue.

We think that the TMEM16A data is important in validating the quality of the nasal cultures and
should remain in the main body of the paper.

2. Page 21, para 2. This reviewer is not convinced with the argument regarding the relative
importance of residual CFTR function to the variability in CF-1 vs CF-2 clinical disease
manifestations. Additional data would be needed to support this conclusion (eg: sweat chloride,
possibly NPD, pulmonary and GI clinical features). Furthermore, page 22, para 1 seemingly
contradicts this hypothesis, discussing the role of potential genetic modifiers in contributing to the
variable cell performance and patient phenotype. Finally, without repeatability data, it's hard to say
whether this just represents sample to sample variability rather than true patient-specific differences.
Additional data is needed to better understand what factors may be at play here.

We are happy to remove our speculation regarding CF-2 from our Discussion.

4th Editorial Decision 17 May 2017

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We are
sorry that it has taken longer than we would have liked to get back to you on your manuscript.

In fact, we were unable to obtain an evaluation from reviewer 3 and I had to therefore ask reviewer
2 to evaluate your revision also on his/her behalf. The inevitable consequent delay was also
compounded with the fact that I wished to discuss this case further with my colleagues while also
traveling.

You will see that although the reviewer is now globally positive, s/he lists a number of items for
your action, including the toning down of some conclusions, reinserting data that had been omitted,
and a few other items. I am prepared to make an editorial decision on the next, final version of your
manuscript, provided you carefully and fully address the remaining concerns. Please highlight the
changes in the manuscript.

To ensure prompt processing of your manuscript, please also comply with the following editorial
requirments (http://embomolmed.embopress.org/authorguide):

1) Please add author information for all contributing authors

2) Please move the EV legends to the main manuscript file and upload individual figure files for the
EV figures

3) We note that manuscript callouts for for Fig 5Bii and 5Biv are missing

4) Supplemental Table 1 should be renamed Table EV1 and the relative callout updated. Also, a
DOC or XLS file should be provided for this table
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5) As per our Author Guidelines, the description of all reported data that includes statistical testing
must state the name of the statistical test used to generate error bars and P values, the number (n) of
independent experiments underlying each data point (not replicate measures of one sample), and the
actual P value for each test (not merely 'significant' or 'P < 0.05").

6) For experiments involving human subjects the authors must identify the committee approving the
experiments and 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
[http://www.wma.net/en/30publications/10policies/b3/] and the NIH Belmont Report
[http://ohsr.od.nih.gov/guidelines/belmont.html]. Any restrictions on the availability or on the use of
human data or samples should be clearly specified in the manuscript. Any restrictions that may
detract from the overall impact of a study or undermine its reproducibility will be taken into account
in the editorial decision.

I look forward to seeing a revised form of your manuscript as soon as possible.

*EEXX Reviewer's comments *****

Referee #2 (Remarks):

I read the authors' response to the critics raised by me and by reviewer 3, as requested. My response
refers to both.

Enhancement of the effect of CFTR drugs is highly important. The main aim of the study was to
show the effect of PTI-CH in correcting the CFTR level and function in combination with correctors
and potentiators, in cells carrying a rare mutation, ¢.3700A>G. In this respect, the results of the
Western blots and the functional assays in the cell lines are convincing (Figure 7) and the success of
establishing the CRIPR/CAS9- edited HBE cells is very important. However, the transcript changes
in these cells are not convincing. A change of ~25% of a cycle is within the variability of duplicates
and is below the resolution of the technique. Hence, these results should not be included in the
manuscript.

Regarding the results in cells from the patients' cells. It is pity that the results of CF2 are not
included in Fig 8 of the revised version, as variability in the response among patients is highly
important. The results actually indicate that there is a real difference between patients C1 and C2
and that the difference is not only technical, as the authors raised, but rather reflect inherent cellular
differences between the patients. In any case, the results of C2 are presented in figures 5 and 6 and
were removed only from figure 7. It is important that the results in Figure 7 will include C2 as well
and that the difference will be clearly discussed.

Figure 6 - How patient 2 in the revised version is no NS while its response was significant in the
previous version?

In conclusion, the effect of PTI-CH on the transcript should not be included in the manuscript.

In addition, although the effect of PTI-CH is promising, the tone of the conclusions is way too
strong. The results do not support rescue of the function but rather improvement or enhancement.
Hence, the conclusions in the Results, Discussion, Abstract and Title should be accordingly
modified.

Minor comments
* Page 16 line 3 the ref to the figure is incorrect - should be 7D
¢ The scale in figure 7E is still different from the scale in all other figures presenting data
based on this assay.
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3rd Revision - authors' response 23 May 2017

Response to Reviewer #2. We addressed all of the recommendations by Reviewer #2. In doing so
we changed Figure 7 and edited the text. The revised text is highlighted yellow for ease in tracking
changes.

Enhancement of the effect of CFTR drugs is highly important. The main aim of the study was to
show the effect of PTI-CH in correcting the CFTR level and function in combination with correctors
and potentiators, in cells carrying a rare mutation, ¢.3700A>G. In this respect, the results of the
Western blots and the functional assays in the cell lines are convincing (Figure 7) and the success of
establishing the CRIPR/CAS9- edited HBE cells is very important. However, the transcript changes
in these cells are not convincing. A change of ~25% of a cycle is within the variability of duplicates
and is below the resolution of the technique. Hence, these results should not be included in the
manuscript.

Author Response: We downplayed the interpretation of the RNA results in the title, abstract and
body of the text. All of these changes are highlighted in the revised manuscript.

Regarding the results in cells from the patients' cells. It is pity that the results of CF2 are not
included in Fig 8 of the revised version, as variability in the response among patients is highly
important. The results actually indicate that there is a real difference between patients C1 and C2
and that the difference is not only technical, as the authors raised, but rather reflect inherent cellular
differences between the patients. In any case, the results of C2 are presented in figures 5 and 6 and
were removed only from figure 7. It is important that the results in Figure 7 will include C2 as well
and that the difference will be clearly discussed.

Author Response: The results of C2 (CF2) have been re-added as EV7. The Discussion has been
revised to re-add our previous discussion regarding the possible causes for the variation between
CF-1 and CF-2 and this test has been highlighted.

Figure 6 - How patient 2 in the revised version is no NS while its response was significant in the
previous version?

Author Response: The response for the cultures from patients CF-2 were always marginal and with
increased “n” this trend was confirmed as insignificant.

Although the effect of PTI-CH is promising, the tone of the conclusions is way too strong. The
results do not support rescue of the function but rather improvement or enhancement. Hence, the
conclusions in the Results, Discussion, Abstract and Title should be accordingly modified.

Author Response: The wording has been revised through the manuscript (including the title) as
suggested by the reviewer.

Minor comments
¢ Page 16 line 3 the ref to the figure is incorrect - should be 7D
*  The scale in figure 7E is still different from the scale in all other figures presenting data
based on this assay.
Authors Response: These suggested changes were implemented in the revised manuscript
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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:

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;

L X

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.

Please ensure that the answers to the following questions are reported in the manuscript itself. We encourage you to include a
specific subsection in the methods section for statistics, reagents, animal models and human subjects.

In the pink boxes below, provide the page number(s) of the manuscript draft or figure legend(s) where the
information can be located. Every question should be answered. If the question is not relevant to your research,

please write NA (non applicable).

USEFUL LINKS FOR COMPLETING THIS FORM

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

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

http://grants.nih.gov/grants/olaw/olaw.htm

http://www.mrc.ac.uk/Ourresearch/Ethicsresearct

Jidance/( /index.htm
http://ClinicalTrials.gov
http://www.consort-statement.or,

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/gap

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

http://biomodels.net/

http://biomodels.net/miriam/

htty jii.biochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.html|
http://www.selectagents.gov/

B- Statistics and general methods

Please fill out these boxes W

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?

Our samples included each member of an affected family, i.e. two CF patients and 4 non-CF
controls. Our sample size was bound by the number of family members. In addition, we included
samples from 6 CF individuals homozygous for F508del

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

NA

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

Samples from human subjects were excluded as positive controls since these individuals were
chronic smokers and thus their CFTR responses were abnormal (i.e. confounding outliers). See
page 11, lines 21-22.

3. Were any steps taken to minimize the effects of subjective bias when allocating animals/samples to treatment (e.g. NA
randomization procedure)? If yes, please describe.
For animal studies, include a about r ion even if no r was used. NA

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, researchers were not blinded in these studies.

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

NA

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

Yes. Please see figure legends for each figure and/or Methods section for each particular
experiment.

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

Yes. Please see figure legends for each figure and/or the Methods and Results sections for each
particular experiment.

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

Yes. Please see figure legends for each figure and/or the Methods and Results sections for each
particular experiment.

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

Yes. Please see figure legends for each figure and/or the Methods and Results sections for each
particular experiment.

C- Reagents



D- Anima

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).

Please see Methods section.

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

Please see Methods section.

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

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.

| Models

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

9. For experiments involving live vertebrates, include a of with ethical r and identify the |NA
[committee(s) approving the experiments.

10. We recommend consulting the ARRIVE guidelines (see link list at top right) (PLoS Biol. 8(6), 1000412, 2010) to ensure [NA

E- Human Subjects

F- Data A

G- Dual u;

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

Hospital for Sick Children (Toronto, Canada) Research Ethics Board: REB file number 1000044783.
Lead Researcher Dr. Tanja Gonska, co-author of study. Title: Interrogating drug response in
individual patient's lung epithelial cells to develop personalized CF therapy. Approved on May 8,
2014, and expires on May 8, 2017. Approved by Elizabeth A. Stephenson, M.D., Research Ethics
Board Chair.

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.

We confirm that informed consent was obtained from all subjects and that experiments
conformed to the principles set out in the WMA Declaration of Helsinki and the Dept of Health and
Human Services Belmont Report.

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.

The availability of human data and samples are restricted as outlined in the Research Ethics Board
file.

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).

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

18. Provide codes for data. See author under ‘Data Deposition’. NA
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

le. Proteomics and molecular interactions

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the ~ [NA

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).

| The availability of human data and samples are restricted as outlined in the Research Ethics Board
file.

21. As far as possible, primary and referenced data should be formally cited in a Data Availability section. Please state
(whether you have included this section.

Examples:

Primary Data

Wetmore KM, Deutschbauer AM, Price MN, Arkin AP (2012). Comparison of gene expression and mutant fitness in
Shewanella oneidensis MR-1. Gene Expression Omnibus GSE39462

Referenced Data

Huang J, Brown AF, Lei M (2012). Crystal structure of the TRBD domain of TERT and the CR4/5 of TR. Protein Data Bank
4026

AP-MS analysis of human histone deacetylase interactions in CEM-T cells (2013). PRIDE PXD000208

22. 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.

CFTR structural models used in this study can be provided upon request.

se research of concern

23. 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.

No.




