












Response to Reviewer
Figure Legends

Referee #1:

In their investigation, Conrad and colleagues delve into the intricate role of NRF2, a transcription
factor often implicated in the progression of aggressive lung cancers, shedding light on its
influence on cancer cell proliferation. Their study uncovers a fresh array of genes under NRF2
regulation, unveiling a significant enhancer activity linked to NRF2. Intriguingly, they challenge
prior assumptions by revealing that the NRF2-CBP/p300 interaction, long thought crucial for
cancer cell growth, may not be as pivotal as once believed. Metabolic scrutiny suggests that
while CBP/p300 contributes notably to glutathione production, essential for redox homeostasis,
NRF2-dependent cancer growth appears to operate independently of this pathway.

While valuable, the study warrants further scrutiny. Some assertions may benefit from
moderating, a point the authors may want to consider.

We thank the referee for carefully reviewing our manuscript and seeing value in the work
presented. We have made text edits to moderate some of our claims (i.e., supports vs. drives in
the Title, specifying work as derived from cell lines in the Abstract and Introduction, in addition to
other language in the text) .

Exploring the NRF2 dependency could provide valuable insights. Have the authors attempted to
rescue the growth deficiencies of NRF2-silenced cells by supplementing with NAC, bME, or
other antioxidants? The study by Vartanian et al. (2019), referenced in the discussion, only
explores GSH, yet this is problematic due to inefficient GSH uptake.

We agree that GSH permeability presents an important caveat in the interpretation of rescue
data cited, however, as shown in Figure 2D in Vartanian et al. (2019), addition of GSH does
suppress ROS levels under siNRF2 conditions as well as upon TBHP treatment. This indicates
some extent of GSH entry into the cell and suppression of the elevated ROS levels upon NRF2
knockdown or TBHP treatment. Additionally, in Supplementary Fig. S6D Vartanian et al. (2019)
show that NAC is insufficient to rescue the growth defect. We have performed NAC
experiments in our A549shNRF2-BIND system and observe that 2mM NAC did not rescue
NRF2 knockdown, similar to these published results.



CellTiter-Glo measurements of A549shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut cells treated with water
(control) or 2.5ng/mL dox for 48h, then treated with 2mM NAC for 96h. Data are expressed as a fold relative to
parental control (no dox, no NAC), and are derived from two individual replicates performed in triplicate with SD
indicated.

The experimental design predominantly relies on a somewhat intricate system where an
inducible shRNA downregulates NRF2 while simultaneously inducing the expression of
luciferase, WT-NRF2, and various mutants. This complexity may raise questions regarding
whether genotype-specific differences stem solely from differing kinetics of expression and
downregulation. In Figure 3E, unless I misunderstood something, why the NRF2 ab is unable to
recognize the Flag-constructs?

We thank the referee for the opportunity to address these important questions regarding our
rescue system. We have encountered significant challenges in exogenously expressing NRF2
under a constitutive promoter in NRF2-dependent cancer cell lines and hence had to rely on an
acute inducible system for NRF2 re-expression. Under constitutive expression, when we
followed both expression of NRF2 as well as a transcriptionally-linked BFP fluorophore, we
observed rapid suppression both within cellular pools as well as when BFP+ cells are enriched
by FACS, indicating strong negative selection against increased levels of NRF2. We have tried
different strategies and worked for several years to overcome this challenge (trying promoters
with varying strength as well as chemical modulators of protein levels such as the
DD-tag/Shield1 systems and others). In the end, we identified the dual dox NRF2 knockdown /
rescue system we present here as the only successful approach. To our knowledge, we are the
first to report a rescue of NRF2 knockdown in a NRF2-dependent cancer cell context (potentially
in part to how challenging this was to execute).

To address the concern regarding differences in knockdown across the different cell lines, we
have performed qPCR experiments from a dox time course, which shows similar knockdown
kinetics and sustained suppression of the endogenous NRF2 transcript. Moreover, we highlight
that in Figure 3E and G we present Western blot data showing similar knockdown/re-expression
at 24 and 48h, respectively.



qRT-PCR from RNA isolated from A549-shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut, or -BIND-ΔNeh1
cells treated with water (control) or 2.5ng/mL dox for 24, 48, or 72h using NFE2L2 primers. Exogenous NRF2
constructs are codon optimized and not detected by the NFE2L2 primer. Data are generated in triplicate with mean
+/- SD from one representative experiment shown.

Furthermore, in the revised manuscript, we present rescue of NRF2 knockdown by WT and
Neh4/5mut in a distinct cell line, H460shNRF2 (Figure EV4C-E). We feel that collectively this
evidence alleviates any concern that the phenotypes we observed are technically artifactual.

Crystal violet staining of H460-shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut, or -BIND-ΔNeh1 treated with water (control)
or 2.5ng/mL dox for 8 days. Representative data from three independent experiments is shown.



CellTiter-Glo measurements of H460-shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut, or -BIND-ΔNeh1 treated with water
(control) or 2.5ng/mL dox for 5 days. Data are expressed as a fold of control values, with SD indicated and are derived from three
individual experiments.

Specifically addressing the NRF2 antibody question, the antibody does recognize the
exogenously expressed NRF2 and can be easily differentiated due to the increased molecular
weight caused by the 3X-FLAG tag. In the western included in the original submission we
observed unexpectedly low expression of the exogenous NRF2 and this was difficult to detect.
We have now repeated this several more times in A549 and have included a new version of this
western. In the new Figure 3E exogenous NRF2 levels are similar to endogenous NRF2. We
have also included an overlay from the LiCor scan where the FLAG antibody signal was
detected in the red channel and the NRF2 antibody signal was detected in the green channel.
Figure 3G is a similar experiment in A549 (knowdown of endogenous and re-expression of the
exogenous FLAG-WT NRF2 or Neh4,5mut) where we also observe similar levels of the
exogenously expressed NRF2 to endogenous NRF2. We have also now included westerns in
the 2nd cell line H460 (Figure EV4C). Here we also observe similar levels of exogenous NRF2
to endogenous NRF2.

Why not validate some findings in an NRF2-knockout cell line reconstituted with the inducible
system? In our group's experience, A549 cells can be readily engineered to lack NRF2.
Establishing such a system would allow for proper quantification of GSH, an aspect somehow
unclear. Figure EV6 presents data only in fold versus control, hindering comparisons between
genotypes.

In our experience, NRF2 knockout in KEAP1mut cell lines is not suitable for long term culture /
experimentation. In the revised manuscript, we present an additional cell line model validating
our rescue phenotypes (see above, Figure EV4C-E), and hope that this satisfies the referee’s
request.



We are providing for the referee raw GSH intensity values underlying our metabolomics data,
showing no differences in baseline (-dox) values. The normalized fold changes provided in the
manuscript enable a pathway-level analysis of diversely abundant metabolites, facilitating
cross-treatment comparisons within the global dataset.

The study would benefit by showing that WT and Neh4 mutants have a similar transactivation
activity in an ARE-Luc assays which is routinely employed to address NRF2 activity.

We have frequently used ARE-Luc reporters generated in KEAP1 mutant cell lines. We are
aware that the ARE-Luc is an approach that has been used to characterize the activity of
various NRF2 mutants or truncations to explain the effect on transcriptional output in KEAP1 WT
models, however prior to this request we did not have in-house experience using this system in
KEAP1 WT models. We attempted to address this request in two ways. First, we tried transient
co-transfection to co-express exogenous NRF2 constructs with an ARE-Luc reporter plasmid in
293s. This failed to show clear NRF2-dependent activation of Luciferase signal over control.
Second, we generated 2 KEAP1 WT lung cancer cell lines with ARE-Luc integrated and stably
selected. In these lines, we also failed to see strong Luciferase induction upon transfection of
exogenously expressed NRF2. Included below are westerns and Luciferase signal from both
lines. While we were unable to detect exogenous NRF2 expression in H1299 (likely due to
transfection challenges), we did observe expression of exogenous NRF2 in H441. Included as a
control in these assays was treatment with a KEAP1 NRF2 PPI inhibitor (from Davies et al. J
Med Chem 2016), which resulted in increased NRF2 protein levels and robust Luciferase signal.
While the Neh4/5mut looks very similar to WT NRF2 in H441, we are hesitant to include this



data in the final manuscript due to the discrepancy between the strong Luciferase signal with
the PPI inhibitor and weak signal for WT NRF2 (and Neh4/5mut) despite similar proteins levels.
Also, as we highlighted in our manuscript, regulation of NRF2 targets genes is quite complex
and variable across genes and it is hard to know how well this artificial system recapitulates
endogenous gene regulation.

H1299 or H441 cells that stably express NanoLuciferase with multiple ARE elements within the promoter region were transfected
with constructs constitutively expressing WT NRF2 or Neh4/5mut (or Renilla Luciferase as a control). 48hrs after transfection cells
were either lysed for westerns or NanoLuciferase was measured using the Promega Nano-Glo Luciferase Assay. As a control, cells
were treated with the KEAP1 NRF2 PPI inhibitor (from Davies et al. J Med Chem 2016) at 1uM for 18hrs.

Exploring the sensitivity of NRF2-deficient, WT-NRF2, and Neh4 mutants to GSH-depleting
agents such as BSO and inhibitors of TXNRD1 (e.g., TRi-1) could also provide important
insights into the observations reported here.

Thank you for this suggestion, we have performed this experiment and incorporated the data
into the revised manuscript (Figure EV7A). The data show that cells rescued by Neh4/5mut
exhibit increased sensitivity to BSO, in line with the finding that these cells have diminished
antioxidant capacity, consistent with impairments in the GSH pathway.



CellTiter-Glo measurements of A549shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut cells treated with water (control) or
2.5ng/mL dox for 48h, then treated with indicated concentrations of BSO for 96h. Data are expressed as a fold relative to parental
control (no dox, no BSO), and are derived from two individual replicates performed in triplicate with SD indicated.

The CREBBP/EP300 double KO cells are not satisfactorily characterized. Do they also show
decreased GSH levels? Do they show loss of expression of group1 NRF2 target genes?

We thank the referee for this comment, and apologize that it was unclear in our original
submission that the dual CREBBP/EP300 KO data were from a publicly available source (Ito et
al 2021). These data were invoked to further validate growth phenotypes stemming from our
rescue system and experiments with A-485.

We have chosen to address this comment by performing further experiments with A-485, which
permits specific and simultaneous inhibition of both paralogs. We performed both metabolomics
and RNA-seq in A549 cells. Indeed, we observed decreased levels of GSH in addition to
pathway level defects with A-485 treatment (24h, 1uM) in A549 cells, consistent with increases
in ROS (Figure 5G). In RNA-seq experiments, we observed greater suppression of group I vs
group II genes by RNA-seq, in agreement with our findings that these genes are more
enhancer-dependent. These data are now included in Figure EV7B&C.

(left) RNA-seq values of group I vs group II (Figure 1B) genes from A549 and H460 cells treated with 1μM A-485 for 6h. Values
show limma-voom log2 fold changes between A-485 treatment vs DMSO. Data are derived from three individual replicates. P-values
derived from a Wilcoxon rank sum test, followed by adjustment by the Benjamini-Hochberg procedure to correct for multiple testing.
(right) Heatmap of GSH pathway metabolites intensity normalized by row as a z score from A549shNRF2-BIND-luc cells treated with
1μM A-485 for 24h. Each column represents an individual replicate.

Referee #3:

In their study "NRF2 drives non-small cell lung cancer growth independently of
CBP/p300-enhanced glutathione synthesis" the authors use several omic-based screens,
genomic and bioinformatic analyses to evaluate the role of NRF-2 in lung cancer cells.



This data-reach study addresses an important aspect of cancer cell biology i.e. the involvement
of redox regulation. As such, I am convinced that the datasets provided here might be of use for
researchers working in the field.

We thank Referee #3 for reviewing our work, and appreciate the value they see for researchers
in the NRF2 and redox fields.

Comments and suggestions:
- A more detailed yet understandable explanation of how the 59 NRF2-controlled target genes
were selected would be helpful.

Thank you for this comment, we have modified the text and figure legends to provide a more
detailed and understandable explanation.

- All immunoblots need quantification and statistical evaluation, i.e., they should be repeated
multiple times.

We have repeated all Western blots presented multiple times and present them as source data,
in accordance with EMBO Press guidelines.

- The cell biology-based evaluation of the omic/genomic and bioinformatic results should be
more robust to support the study's claims (see title and abstract).

We interpret this comment as a suggestion to tone down claims made in the title and abstract,
similar to what referee #1 suggested. We have made text edits in the title (i.e., replacing “drives”
with “supports”) and abstract (specifying work is derived from cell line models) to moderate
some of our claims. In addition, we have performed additional cell biology experiments (i.e.,
rescue in a distinct cell line (Figure EV4C-E), BSO treatments (Figure EV7A), A-485
metabolomic and RNAseq experiments (EV7B)). We hope that collectively these changes
satisfy the referee’s request.

- Using only one technique to evaluate cell viability is insufficient. Cell titer glow is a detection
system that depends on cell metabolic state, which might be problematic in a situation where
cell metabolism is affected (following NRF2 down-regulation for example)

We agree with the reviewer that orthogonal assays will strengthen our interpretations, in
particular using readouts that directly measure cellular abundance and do not rely on a
metabolic readout. We have provided orthogonal assays for both A-485 treatment (Cell-titer glo
in Fig 4C & clonogenic for a subset of the lung lines in Fig EV5B) and NRF2
knockdown/re-expression (Incucyte in Fig 4A & clonogenic in 4B, EV4D).

- Additional measurements of cancer cell biology, such as migration and invasion assays, would
help in understanding the contribution of the findings to cancer cell biology.



We appreciate the intention of further validating our findings using additional methods of cancer
cell biology. However, the focus of our paper has been on both the mechanistic dissection of
NRF2 transcriptional regulation and its impact on the viability of NRF2-dependent cells. We feel
that assays interrogating migration and metastasis phenomena are out of scope of the current
manuscript. Nevertheless, we have performed scratch assays in A549shNRF2-BIND cells, and
observed that WT and Neh4/5mut display enhanced wound healing capacity relative to NRF2
knockdown/rescue by Luciferase or ΔNeh1.

A549shNRF2-BIND-luc, WT, Neh4/5mut, ΔNeh1 cells were treated +/- 2.5ng/mL dox for 24h, followed by scratching using a cell
scraper. Cells were washed 3X with PBS, media (+/- 2.5ng/mL) was replaced, and cells were subjected to Incucyte imaging for 7
days. Scratch area immediately following the scratch and at day 7 was quantified using the Wound Healing Size Tool
(Suarez-Arnedo et al, 2020) in ImageJ/Fiji. Percent scratch area healed represents the percent of the initial scratch area covered
with cells at day 7, with three individual replicates presented.

- Detecting GSH and H2O2 using commercial kits known to be prone to artifacts is risky and
may affect the conclusions. More advanced techniques, such as EPR or genetically encoded
sensors, should be considered for detecting H2O2 and GSH/GSSG.

We appreciate this concern, and agree that more recent techniques would be a sophisticated
way to demonstrate effects on antioxidant capacity. However, we would like to underscore that
commercial GSH kits were used mainly to validate findings stemming from unbiased
metabolomic mass spectrometry experiments. We observed pathway-level effects on GSH (i.e.,
GSH-related dipeptides, Figure 5) strengthening confidence in our data from both metabolomics
and from commercially available kits.

As for ROS measurements, we have performed experiments using the more classical ROS
sensor, DCF, in A549 cells under various perturbations. We include this data for the referee
below. We generally find that DCF and the H2O2 assays are well correlated. Unfortunately,
because of the use of fluorescent markers in our cell line engineering experiments, DCF is not
suitable for ROS measurement in our rescue system.



A549 cells were treated with A-485 (1μM), siNRF2 (25nM, transfected with RNAiMax according to manufacturer’s protocol), or BSO
(250μM) for 24h, followed by staining with 5μM DCF for 30min and analysis by flow cytometry using standard procedures. Data
represent three independent experiments, with SD indicated.

- A second cancer cell entity should be used for the most relevant experiments. For example,
melanoma cells seem to be highly reliable on redox regulation.

We agree that a second cancer cell model would strengthen our claims, and we have provided
an additional NSCLC cancer cell line (H460) to validate many of our findings (Figure EV4C-E).
The current manuscript focuses on NSCLC, the main indication where NRF2 is chronically
activated in cancer, and we feel that melanoma cells would be out of scope of the current work.

- Using inhibitors of GSH synthesis, such as BSO or Auranofin, as well as H2O2 scavengers,
could help verify the authors' statements regarding the role of these two metabolites in cancer
cell biology.

Thank you for this suggestion, we have performed this experiment and incorporated the data
into the revised manuscript (Figure EV7A). The data show that cells rescued by Neh4/5mut
exhibit increased sensitivity to BSO, in line with the finding that these cells have impaired GSH
pathway / lower antioxidant capacity.

Referee #4:

The manuscript by Conrad et al. provides a very innovative and elegant piece of work in which
the authors robustly demonstrate that Nrf2 binding to its co-activator CBP/p300 is required for
transcription of a set of genes involved in GSH-de novo synthesis but not in cancer cell
proliferation. The study is extremely well done. Only a few concerns need to be addressed.

We thank the referee for reviewing our manuscript and for this kind evaluation of our work.



The main one is: "How broad and comprehensive is the message the authors want to convey?"
Looking at the results, it seems that the only Nrf2 ablation (with any external oxidative insult)
leads to a significant decrease of GSH (and glutamate-containing dipeptides) and an increase in
H2O2 levels. This, however, has no effect on cell proliferation, as proven by the authors. At the
same time, conditions of Nrf2 knockdown lead to a decrease of one glycolytic metabolite (i.e.,
F1,6-BP) and an increase of sedoheptulose-7-P, which is a marker of PPP. By comprehensively
looking at these results, I've gotten the impression that Nrf2-downregulation leads to general
metabolic reprogramming. Specifically, it seems that Nrf2-KO cells redirect glucose to the PPP
for the generation of NADPH and provide reducing equivalents to the antioxidant system, which
is not "transcriptionally sustained" by Nrf2. This makes glutamine the principal metabolic source
for obtaining ATP from the mitochondria (hence the increase of H2O2). The decrease in
nucleotide levels further corroborates the idea that glucose undegoes oxidative decarboxylation
primarily to produce NADPH via the oxidative branch of the PPP without being converted to
ribose or giving rise to IMP or CMP.

We thank the referee for this useful comment and intriguing hypothesis of metabolic
reprogramming upon depletion of NRF2. We agree that disentangling the role of NRF2 is this
process, in particular in the context of PPP is quite important. It is reported that the oxidative
branch (that generates NADPH for antioxidant and reductive biosynthesis) and non-oxidative
branch that reversibly shuttles ribose phosphate and glycolytic intermediates depending on
demand) can operate independently or together (reviewed in Stincone et al. 2014). The
metabolic phenotype of F16BP reduction and S7P accumulation (as noted by the reviewer)
upon NRF2 knockdown may be associated with increased demand in ribose for nucleotide
synthesis in line with increased IMP (purine biosynthetic intermediate). This activity can be
independent of the oxidative branch of PPP and NADPH production.

To experimentally determine metabolic flux between glycolysis and oxidative PPP (oxPPP) upon
NRF2 depletion, we have performed isotope tracing experiments with [1,2-13C]glucose in the
context of NRF2 knockdown (A549 shNRF2-luc +/- dox) and NRF2 activation (H441 treated with
a KEAP1 NRF2 PPI inhibitor from Davies et al. J Med Chem 2016). We observed that oxPPP
flux relative to glycolysis is decreased under NRF2 knockdown (Figure EV6C), arguing against
the proposed model of metabolic reprogramming. Furthermore, we observe the opposite trend
of oxPPP flux under NRF2 activation (Figure EV6D). These data are in agreement with the
prevailing model of NRF2 driving oxPPP / NADPH levels (Mitsuishi 2012).

Our interpretation is that the reviewer has proposed this metabolic programming phenotype in
response to increased NADP levels upon NRF2 knockdown (luc condition) in our global
metabolomics data set. This phenotype has indeed puzzled us as well, as we would expect
NRF2 knockdown to decrease the NADP pool and/or NADPH levels. Accurately quantifying
NADP+/NADPH in global metabolomics is challenging, not only due to interconversion, but also
due the documented instability of these metabolites to particular solvents and increased
temperature during metabolite extraction, which are inherent to LC/MS required for the Mass
Spec analysis (Lu et al 2018). We have since undertaken a targeted NADP+/NADPH assay and



observed decreases in both NADP+ and NADPH in response to NRF2 knockdown. These data,
as well as clarifying statements regarding the NADP phenotype in global metabolomics dataset,
are now included in the manuscript (Figure EV6A&B). We hope that these follow up studies
address the referee’s concerns.

An explanation of all this rewiring is that the effects the authors are seeing might be due to
clonal selection. How many clones did they screen? The authors should at least perform other
analyses in a cell system known to be not reliant on glutamine or (alternatively) perform
additional experiments with different A-549 clones grown in media that are not supplemented
with glutamine, glucose, or inhibited to use lipids to fuel mitochondrial metabolism. This
consideration is even more relevant, given the altered lipid composition the authors observe in
this condition.

In addition to the further studies validating metabolic phenotypes upon NRF2 knockdown that
we describe above, we would like to clarify that the system represents a polyclonal pool.
Although the A549 shNRF2 cell line in which we introduced NRF2 expression constructs started
from a single cell clone, the rescue system represents many, many doublings of this original
clone. We therefore argue that the phenotypes presented are less likely to be impacted by
clonal selection. Moreover, we provide an additional cell line validating our rescue phenotypes in
the revised manuscript (Figure EV4C-E). We feel that these points sufficiently address any
concerns regarding clonal artifacts.

Investigating whether these cells (more clones) are more vulnerable to H2O2-mediated insults
or whether they have evolved to withstand oxidative stress is another important topic that
deserves to be considered.

Thank you for this suggestion, we have performed this experiment and incorporated the data
into the revised manuscript (Figure EV7A). The data show that cells rescued by Neh4/5mut
exhibit increased sensitivity to BSO, in line with the finding that these cells have impaired
antioxidant capacity.

CellTiter-Glo measurements of A549shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut cells treated with water (control) or
2.5ng/mL dox for 48h, then treated with indicated concentrations of BSO for 96h. Data are expressed as a fold relative to parental
control (no dox, no BSO), and are derived from two individual replicates performed in triplicate with SD indicated.



Minor points:
• The authors should add more details in the figure legends. They are too short and provide no
information or clues to understand the figures.

Thank you for this comment, we have made substantial revisions to the figure legends.

• The authors should provide molecular weights on the western blots. Especially for Nrf2 (whose
molecular weight is always debated), this information is fairly relevant.

Thank you, we have added molecular weight markers in the revised manuscript.

• Besides GSH values, the authors should also provide the extent of GSSG. This value is
important to understand whether the increase in GSH observed upon re-expression of WT Nrf2
is due (mainly or uniquely) due to an increase in the rate of de novo synthesis or reduction. In
the light of what discussed above, defining this issue is very relevant.

We agree with this point and have performed this experiment which is now included as Figure
EV6F. The data show that there is no change in the GSH/GSSG ratio, indicating that changes
observed are due to de novo synthesis rates and not reduction.

GSH/GSSG ratios in A549shNRF2-BIND-luc, -BIND-WT NRF2, -BIND-Neh4/5mut cells treated with water (control) or 2.5ng/mL dox
for 48h. rescued with luciferase control, WT or Neh4/5mut NRF2. Data represent three independent experiments with SD indicated.
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Referee #1:

The authors have satisfactorily addressed my comments with new experimental data, and when 
not, they were able to provide a well-thought-through justification.

We thank the referee for their time and effort in reviewing our manuscript. 

Referee #3:

The authors conducted several additional experiments, resulting in an improved manuscript. 
However, I disagree with their statement regarding cell migration and invasion and their refusal 
to experimentally evaluate these critical cellular traits, particularly when focusing on cancer cell 
biology. While viability (proliferation) is indeed important, it should not be assessed in isolation 
without understanding the impact on migration and invasion, etc. It is well-established that in 
several cancer types, a decreased proliferation rate can lead to enhanced migration and 
metastatic spread.
Additionally, measuring H2O2 using DCF is, in my opinion, problematic due to the numerous 
artifacts associated with this method. These experiments should be repeated using more 
reliable experimental tools.

We thank the referee for this feedback and for sharing their expertise in the context of our 
manuscript. We have now included the wound healing assay, originally only included for 
referees in the rebuttal, in the manuscript as Figure EV4F. 

We have supplemented the text with the following statement in the results section:  

“Both WT and Neh4/5mut NRF2 rescue cells exhibited comparable outgrowth in a scratch 
wound healing assay (Figure EV4F), indicating that CBP/p300 loss-of-function does not impact 
migratory capacity of cells on tissue culture plates.”

And the following in the discussion section:

“Also of importance, and beyond the scope of the current 2D cell culture assays (Figure 4, 
Figure EV4), is understanding the impact of CBP/p300-enhanced NRF2 redox signaling on 
cancer cell invasion/migration within the framework of metastatic disease progression, ultimately 
in in vivo systems”

We anticipate that these additions will augment the cell biological evaluation of our claims while 
clearly specifying that the scope of the current work is 2D proliferation. We recognize that more 
sophisticated in vivo experiments would be better suited to address any effects of CBP/p300 
loss-of-function on NRF2-dependent cancer cell migration/invasion. However, these studies are 
not only time- and resource-intensive, but we consider them supplementary to the primary 



objectives of the current mechanistic study of the NRF2/CBP/p300 interaction on proliferation 
using in vitro models.

We acknowledge the inherent limitations associated with using DCF as a ROS sensor and 
conducted these experiments to corroborate data obtained from more specific H2O2 assays. 
The use of fluorophores in our rescue system necessitated a careful selection of ROS detection 
methods. The consistency between luminescent- and DCF-based methods, together with the 
observed pathway-level disruptions in the GSH system (Figure 5, Figures EV6, 7), reinforces 
our confidence in the validity of the reported findings.  

Referee #4:

The authors addressed all my concerns and convinced meabout ma major criticism

We appreciate the constructive feedback and thoughtful review of our work. 



**The authors have addressed all minor editorial requests.
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sequences. Yes Catalog information has been provided in materials and methods

Cell materials Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Cell lines: Provide species information, strain. Provide accession number 
in repository OR supplier name, catalog number, clone number, and/OR 
RRID.

Yes Cell line name and source has been provided in materials and methods

Primary cultures: Provide species, strain, sex of origin, genetic 
modification status. Not Applicable Not Applicable

Report if the cell lines were recently authenticated (e.g., by STR profiling) 
and tested for mycoplasma contamination. Yes Cell lines at Genentech are maintained via gCell according to the 

standards described by Yu et al. Nature 2015

Experimental animals Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Laboratory animals or Model organisms: Provide species, strain, sex, 
age, genetic modification status. Provide accession number in repository 
OR supplier name, catalog number, clone number, OR RRID.

Not Applicable Not Applicable

Animal observed in or captured from the field: Provide species, sex, 
and age where possible. Not Applicable Not Applicable

Please detail housing and husbandry conditions. Not Applicable Not Applicable

Plants and microbes Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Plants: provide species and strain, ecotype and cultivar where relevant, 
unique accession number if available, and source (including location for 
collected wild specimens).

Not Applicable Not Applicable

Microbes: provide species and strain, unique accession number if 
available, and source. Not Applicable Not Applicable

Human research participants Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If collected and within the bounds of privacy constraints report on age, sex 
and gender or ethnicity for all study participants. Not Applicable Not Applicable

Core facilities Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If your work benefited from core facilities, was their service mentioned in 
the acknowledgments section? Yes Several memebers of core facilities are either authors or included in the 

acknowledgement section

Design

Corresponding Author Name: Scott Foster
Journal Submitted to: EMBO Reports
Manuscript Number: EMBOR-2024-59315V1

This checklist is adapted from Materials Design Analysis Reporting (MDAR) Checklist for Authors. MDAR establishes a minimum set of requirements in 
transparent reporting in the life sciences (see Statement of Task: 10.31222/osf.io/9sm4x). Please follow the journal's guidelines in preparing your 

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.

Reporting Checklist for Life Science Articles (updated January 

ideally, figure panels should include only measurements that are directly comparable to each other and obtained with the same assay.
plots include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical 

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.

unambiguously identified by name only, but more complex techniques should be described in the methods section;

Please complete ALL of the questions below.
Select "Not Applicable" only when the requested information is not relevant for your study.

if n<5, the individual data points from each experiment should be plotted.  Any statistical test employed should be justified.
Source Data should be included to report the data underlying figures according to the guidelines set out in the authorship guidelines on Data 

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.



Study protocol Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

If study protocol has been pre-registered, provide DOI in the 
manuscript. For clinical trials, provide the trial registration number OR cite 
DOI.

Not Applicable Not Applicable

Report the clinical trial registration number (at ClinicalTrials.gov or 
equivalent), where applicable. Not Applicable Not Applicable

Laboratory protocol Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Provide DOI OR other citation details if external detailed step-by-step 
protocols are available. Not Applicable Not Applicable

Experimental study design and statistics Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Include a statement about sample size estimate even if no statistical 
methods were used. Not Applicable Not Applicable

allocating animals/samples to treatment (e.g. randomization procedure)? 
If yes, have they been described?

Not Applicable Not Applicable

Include a statement about blinding even if no blinding was done. Not Applicable Not Applicable

Describe inclusion/exclusion criteria if samples or animals were 

If sample or data points were omitted from analysis, report if this was due 
to attrition or intentional exclusion and provide justification.

Not Applicable Not Applicable

For every figure, are statistical tests justified as appropriate? Do the data 
meet the assumptions of the tests (e.g., normal distribution)? Describe any 
methods used to assess it. Is there an estimate of variation within each 
group of data? Is the variance similar between the groups that are being 
statistically compared?

Yes Statistical tests have been described in figure legands and materials and 
methods

Sample definition and in-laboratory replication Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

In the figure legends: state number of times the experiment was replicated 
in laboratory. Yes Yes, this has been done

In the figure legends: define whether data describe technical or biological 
replicates. Yes Yes, this has been done

Ethics
Ethics Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)
Studies involving human participants: State details of authority granting 
ethics approval (IRB or equivalent committee(s), provide reference 
number for approval.

Not Applicable Not Applicable

Studies involving human participants: Include a statement confirming that 
informed consent was obtained from all subjects and that the experiments Not Applicable Not Applicable

Studies involving human participants: For publication of patient photos, 
include a statement confirming that consent to publish was obtained. Not Applicable Not Applicable

Studies involving experimental animals: State details of authority 
granting ethics approval (IRB or equivalent committee(s), provide 
reference number for approval. Include a statement of compliance with 
ethical regulations.

Not Applicable Not Applicable

Studies involving specimen and field samples: State if relevant permits 
obtained, provide details of authority approving study; if none were 
required, explain why.

Not Applicable Not Applicable

Dual Use Research of Concern (DURC) Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

Could your study fall under dual use research restrictions? Please check 
biosecurity documents and list of select agents and toxins (CDC): 
https://www.selectagents.gov/sat/list.htm 

Not Applicable Not Applicable

If you used a select agent, is the security level of the lab appropriate and 
reported in the manuscript? Not Applicable Not Applicable

If a study is subject to dual use research of concern regulations, is the 
name of the authority granting approval and reference number for the 
regulatory approval provided in the manuscript?

Not Applicable Not Applicable

Reporting

Adherence to community standards Information included in 
the manuscript?

In which section is the information available?
(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

State if relevant guidelines or checklists (e.g., ICMJE, MIBBI, ARRIVE, 
PRISMA) have been followed or provided.

Not Applicable Not Applicable

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 Not Applicable

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

Not Applicable Not Applicable

Data Availability
Data availability Information included in 

the manuscript?
In which section is the information available?

(Reagents and Tools Table, Materials and Methods, Figures, Data Availability Section)

primary datasets been deposited according to the journal's 
guidelines (see 'Data Deposition' section) and the respective accession 
numbers provided in the Data Availability Section?

Yes
Primary data sets have been deposited in: Sequencing: GEO

IP/MS: MASSive

human clinical and genomic datasets deposited in a public access-
controlled repository in accordance to ethical obligations to the patients and 
to the applicable consent agreement?

Not Applicable Not Applicable

Are computational models that are central and integral to a study 

relevant accession numbers or links  provided?
Yes Computational models are described in the materials and methods

If publicly available data were reused, provide the respective data citations 
in the reference list. Yes Specific publically available data sets have been clearly noted throughout 

the manuscript

The MDAR framework recommends adoption of discipline-specific guidelines, established and endorsed through community initiatives. Journals have their own policy about 
requiring specific guidelines and recommendations to complement MDAR.
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