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1st Editorial Decision 19 June 2017

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

As you will see the reviewers are very positive, although they do express some concerns on your
manuscript, which I would basically summarise as follows: 1) the limited scope of the models used,
2) the need to extend the observations on proliferation, apoptosis and senescence to all experimental
settings and 3) the unsuitability of the experimental models to support conclusions on the role of the
immune system.

After our reviewer cross-commenting exercise, there was full agreement among the reviewers that
the above concerns (in addition to the other items) would need to be addressed but there was also a
clear consensus that we would not be asking you to address the immune aspect. It was actually
suggested that it would be altogether better to remove that part from the manuscript to improve both
its focus and clarity.

In conclusion, while publication of the manuscript cannot be considered at this stage, we would be
pleased to consider a revised submission, with the understanding that the Reviewers' concerns must
be addressed including further experimentation as per the indications mentioned above. Eventual

acceptance of the manuscript will entail a second round of review.

I look forward to seeing a revised form of your manuscript in due time.
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wEkxEE Reviewer's comments *#* 4%
Referee #1 (Remarks):

Mancini et al. examined the effect of a triple mixture of monoclonal antibodies targeting EGFR,
HER2 and HER3 (3XmAbs), on first-generation EGFR inhibitor (1G EGFRi) resistant lung cancer
models and compared their anti-cancer properties with the third-generation (3G) EGFR inhibitor
osimertinib. The authors show that osimertinib and 3XmAbs comparably inhibit 1G EGFRi-resistant
cell lines in vitro and in vivo. However, while osimertinib induces extensive apoptosis in 1G
EGFRi-resistant tumours, 3XmAbs induce senescence. Interestingly, tumour relapse is prevented in
tumour-bearing animals treated with a combination of 3XmAbs and osimertinib which is likely due
to the distinct mechanisms of action of each drug. Previous studies have shown that patients treated
with 3G EGFRi such as osimertinib acquire resistance, mostly due to the emergence of C797S
mutation (Eberlein et al., 2015, Thress et al., 2015). Importantly, the authors demonstrate that the
3XmAbs strategy is capable of overcoming osimertinib resistance driven by the C797S mutation.
This study has important medical implications for salvage therapy in patients who progress on
osimertinib therapy. This manuscript is suitable for EMBO Molecular Medicine pending the authors
addressing the following issues.

1. In Fig. EV1G and H, the authors provide evidence that the mice are able to tolerate the 3xmABs
and osimertinib as monotherapy. Can the authors comment on the body weight, Fat Mass, and LEN
mass of the animals treated with both osimertinib and 3XmAbs? This is in relation to practical
concerns of toxicities associated with combination therapy of antibodies and small molecule
inhibitors.

2. Fig. 2B - Provide the full time-course for the Caspase 3 cleavage western blot upon treatment
with 3XmADb not just 48 hours.

3. Fig 3B and C - X-Gal and blot after Osimertinib treatment is missing. What are the levels of
senescence markers in Osimertinib-treated cells compare to 3XmAbs treatment?

4. This manuscript would really benefit from a cartoon diagram summarising the different
signalling, phenotypic and immunological effects of the 3XmAbs versus osimertinib.

5. The major limitation of this manuscript is that the majority of the studies are done on the PC9
model with some additional work in the H1975 system. While PC9 is one of the most well-studied
models in the EGFR lung cancer field, the authors should caveat their findings within the context of
this single model in the discussion. Can the authors also discuss the implications of their findings in
relation to the recent studies demonstrating that 1G EGFRIi resistant PC9 cells are composed of a
heterogeneous population of pre-existing resistant clones and persister cells (Hata et al., 2016 and
Ramirez et al., 2016)

Minor Issues
1. Fig 4 - the order of the panels are difficult to follow. Re-order panels to improve the flow.

2. Page 3 - introduction section. "While in animal models both drugs effectively inhibited growth of

T790M-positive tumors....." This sentence is confusing as it suggests that 3XmAbs is a single drug.
It needs further clarification.

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

This AB combination is of interest for overcoming TKI resistance patients with advanced EGFR
mutation-positive non-small cell lung cancer.

Referee #2 (Remarks):

EGFR tyrosine kinase inhibitors have been established as standard therapy for patients with
advanced EGFR mutation-positive non-small cell lung cancer. Most recently, the third generation
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EGFR tyrosine kinase inhibitor osimertinib has become standard treatment for patients who had
developed T790M-mediated resistance during or after treatment with first- or second-generation
EGFR tyrosine kinase inhibitors. While patients show good responses to these drugs, patients will
eventually develop resistance against these drugs and will die from their disease. Therefore,
strategies either to avoid the occurrence of resistance or to overcome resistance are of major clinical
importance. In the present study, the authors demonstrated that a combination of three monoclonal
antibodies can overcome resistance to EGFR tyrosine kinase inhibitors in pre-clinical studies. The
antibody combination consisted of a monoclonal antibody directed against EGFR, an antibody
against HER2 and one against HER3. This antibody combination was also studied in combination
with osimertinib.

The authors demonstrated that the addition of an anti-HER3 antibody to cetuximab plus trastuzumab
augmented their activity in cell lines and in xenograft models.

The authors demonstrated that their combination of three monoclonal antibodies had activity similar
to the one of osimertinib. These activities were shown both in vitro and in mice models. The authors
also demonstrated that the mechanism of resistance reversal by the antibody combination differed
from the one of osimertinib. Osimertinib was shown to result in apoptosis. The antibody
combination resulted in the down-regulation of the surface receptors for these antibodies and also
induced senescence.

The antibody combination resulted in tumor shrinkage in tumor-bearing mice and this effect was
stronger when the antibodies were combined with low doses of osimertinib. The antibody
combination also prevented tumor recurrence and this effect was particularly seen when low doses
of osimertinib had been added to the antibody combination. Finally, tumors which had become
resistant to osimertinib through the acquisition of the C797S mutation were shown to remain
sensitive to the antibody combination.

In conclusion, the findings of the present study are of importance and suggest a novel strategy to
overcome resistance to EGFR tyrosine kinase inhibitors (including osimertinib) in patients with
advanced EGFR mutation-positive non-small cell lung cancer. The paper is well written.

Minor comment

In the Discussion, the authors should add the results of the in the meantime published AURA3 phase
3 trial.

Referee #3 (Remarks):

The study by Mancini and collaborators evaluate the efficacy of a combination of antibodies anti-
EGFR, Her2 and Her3 and osimertinib in cell lines harboring T790M mutations and C797S EGFR
mutations. Authors use two cell line models to demonstrate that their combination of antibodies is
active against different EGFR mutations. The main strength of the manuscript is that authors have
performed a well conducted model of resistance to EGFR inhibitors and their pool of antibodies
provide significant control of tumor growth in preclinical models. The weakness of the study is the
demonstration of the mechanism of action; particularly in the case of immune system cells, the
selected model is not appropriate.

Major comments:

1. The first part of the results "Combining trastuzumab and cetuximab..." is not clearly explained.
Figures of both cell lines used are mixed, and no results of the in vivo model with the combination
of the three antibodies are shown. It would be better to show results of each cell line in the same
panel.

2. The demonstration of the protein expression of EGFR, Her2 and 3 in the membrane of the cells is
crucial. It is only evaluated in some experiments, but it should be done in all of them. In the case of
xenografts, in the case that FACS technique doesn’t work in fresh tissue, The expression of these
receptors could be detected by IHC.

3. As I have mentioned before, results of NK and macrophages have been performed in mice lacking
T cells. In my opinion, this model is not suitable to obtain conclusions about interactions with
immune system cells.

4. The effects on proliferation, apoptosis and senescence of all treatments are really interesting.
However, these mechanisms have not been extensively evaluated in all models presented herein.
Only ki67 is evaluated in figure 5, and senescence is evaluated in figure 7. The manuscript would be
of greater interest if these mechanisms are evaluated in all preclinical models used.
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Minor comments:
Reference citation: need to follow the journal specifications: "i.e. Smith & Jones, 2003; Smith et al,
2000"

1st Revision - authors' response 23 September 2017

Referee #1 (Remarks):

Mancini et al. examined the effect of a triple mixture of monoclonal antibodies targeting EGFR,
HER2 and HER3 (3XmAbs), on first-generation EGFR inhibitor (1G EGFRi) resistant lung cancer
models and compared their anti-cancer properties with the third-generation (3G) EGFR inhibitor
osimertinib. The authors show that osimertinib and 3XmAbs comparably inhibit 1G EGFRi-resistant
cell lines in vitro and in vivo. However, while osimertinib induces extensive apoptosis in 1G
EGFRi-resistant tumours, 3XmAbs induce senescence. Interestingly, tumour relapse is prevented in
tumour-bearing animals treated with a combination of 3XmAbs and osimertinib which is likely due
to the distinct mechanisms of action of each drug. Previous studies have shown that patients treated
with 3G EGFRi such as osimertinib acquire resistance, mostly due to the emergence of C797S
mutation (Eberlein et al., 2015, Thress et al., 2015). Importantly, the authors demonstrate that the
3XmAbs strategy is capable of overcoming osimertinib resistance driven by the C797S mutation.
This study has important medical implications for salvage therapy in patients who progress on
osimertinib therapy. This manuscript is suitable for EMBO Molecular Medicine pending the authors
addressing the following issues.

1. In Fig. EV1G and H, the authors provide evidence that the mice are able to tolerate the 3xmABs
and osimertinib as monotherapy. Can the authors comment on the body weight, Fat Mass, and LEN
mass of the animals treated with both osimertinib and 3XmAbs? This is in relation to practical
concerns of toxicities associated with combination therapy of antibodies and small molecule
inhibitors.

As requested, we present in Figure I (below) the results of the analyses indicated by the Referee. As
shown, we observed no evidence of additive or any potential toxicity when the three antibodies and
the small molecule were applied together. It is notable, however, that the relatively young animals
we used gained weight in the course of the experiment. A small delay in body weight gain, which did
not reach statistical significance, was observed in the two cohorts treated with osimertinib, either
alone or in combination with 3XmAbs. In addition, it is important noting that each of the three
antibodies we tested recognizes the cognate human receptor with no known cross-reactivity toward
the murine receptor. Note that Figure I has been added to the revised manuscript as Figs. EV4a and
EV4b.
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Figure I: Neither osimertinib nor 3XmAbs, or the combination of treatments, associate
with marked effects on body weight or fat/lean parameters. (A) Comparison of body
weights (averages +£S.D.) of groups of eight CDIl-nu/nu mice harboring PCI9ER
xenografts, which were treated with either erlotinib (50 mg/kg/dose), osimertinib (High;
5 mg/kg/dose), a mixture of three mAbs (3XmAbs; cetuximab, trastuzumab and mAb33;
0.2 mg/mouse/dose), or a combination of osimertinib (H) and 3XmAbs. Note that TKIs
were daily administered using oral gavage, while the triple antibody combination was
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injected intraperitoneally once every three days. (B) Shown are results of body mass
composition analyses (mean = S.D.) of the fraction of fat mass (left) and lean mass
(right) on day 20 of treatment. Mice harboring no tumors were used as an internal
control.

2. Fig. 2B - Provide the full time-course for the Caspase 3 cleavage western blot upon treatment
with 3XmADb not just 48 hours.

As requested, we performed an experiment that examined potential cleavage of caspase 3 following
prolonged incubation with 3XmAbs. The results obtained are shown in Figure II. Essentially,
PCYER cells were treated for up to 48 hours with 3XmAbs, but no cleaved forms of caspase 3 were
observed at any time point. In contrast, treatment with osimertinib resulted in a clear signal.
Notably, this result is consistent with several other lines of evidence, including annexin V, caspase 9
assays, as well as cleavage of BIM and PARP. Note that Fig. I has been added to Fig. 2B of the
revised manuscript.
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Figure II: Unlike osimertinib, which induces apoptosis of erlotinib-resistant NSCLC
cells, no apoptosis is associated with 3XmAbs. PCIER cells were treated for the
indicated time intervals with 3XmAbs (CTX, TRZ and mAb33, each at 20 pg/ml).
Alternatively, cells were treated for 48 hours with osimertinib (0.5 uM). Cell extracts
were prepared, electrophoresed and immunoblotted for caspase 3 and its cleaved
forms. GAPDH was used as an equal loading control. The locations of cleaved forms
of caspase 3 are indicated. Blots are representative of two experiments.

3. Fig 3B and C - X-Gal and blot after Osimertinib treatment is missing. What are the levels of
senescence markers in Osimertinib-treated cells compare to 3XmAbs treatment?

Original Figure 3B presented f-galactosidase (-Gal) staining of PC9 cells, which were pre-treated
for 11 days with 3XmAbs (or saline). Similarly, original Figure 3C presented immunoblots of whole
extracts isolated from PCIER cells that were pre-exposed for 2-8 days to 3XmAbs (CTX, TRZ and
mAb33). Unfortunately, because already after 48 hours of treatment with osimertinib most cells
(>75%) underwent apoptosis, or were already dead, we could not technically examine the
senescence marker in extracts derived from osimertinib-treated cells. Nevertheless, to address this
comment we stained the very few cells that survived osimertinib treatment (< 0.1%). As shown in
Figure IlI, after staining for p-galactosidase (B-Gal) we noted that the majority of surviving cells
were [-Gal positive. This observation confirmed that osimertinib/AZD9291 robustly induces
apoptosis. However, a minor fraction of cells that resisted killing apparently acquired a state of
senescence, in line with a secondary, senescence-inducing activity of the kinase inhibitor.
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Figure III: Cells surviving apoptosis induced by a kinase inhibitor
(osimertinib/AZD9291) exhibit positive beta-Gal staining. B-galactosidase (-
Gal) staining of PC9ER cells pre-treated for 14 days with 3XmAbs (20 pg/ml),
osimertinib (0.1 uM), the respective combination (3XmAbs + osimertinib ) or
with saline (CTRL). Scale bar, 200 pum.

4. This manuscript would really benefit from a cartoon diagram summarising the different
signalling, phenotypic and immunological effects of the 3XmAbs versus osimertinib.

As requested, we added a cartoon diagram, which is presented below, to the revised
manuscript.
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Figure IV: A cartoon diagram of anti-EGFR treatments relevant to NSCLC. The
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model compares the three treatments we studied and refers to potential modes
of action. EGFR (red), HER2 (green) and HER3 (blue) are shown as
transmembrane molecules. Osimertinib is represented by the letter X, which
blocks the intracellular kinase domain of EGFR. Antibodies to EGFR, HER2
and HER3 are schematically shown. Note that the combination of the three
antibodies (3XmAbs) and osimertinib (AZD9291) makes use of a relatively low
dose of the kinase inhibitor (broken line X). This combination of drugs, as well
as 3XmAbs alone, overcomes both resistance-causing mutations, namely
T790M and C797S, and it persistently prevents tumor relapses.

5. The major limitation of this manuscript is that the majority of the studies are done on the PC9
model with some additional work in the H1975 system. While PC9 is one of the most well-studied
models in the EGFR lung cancer field, the authors should caveat their findings within the context of
this single model in the discussion. Can the authors also discuss the implications of their findings in
relation to the recent studies demonstrating that 1G EGFRIi resistant PC9 cells are composed of a
heterogeneous population of pre-existing resistant clones and persister cells (Hata et al., 2016 and
Ramirez et al., 2016).

As requested, we refer in the revised manuscript, especially in the re-written Discussion, to the
caveat of using only two model cancer lines. In addition, we now refer to the possibility raised by
recent studies, which implicated pre-existing mutant clones, as well as newly emerging mutations, in
delayed resistance to second-, and maybe also to third-generation kinase inhibitors. Within this
context, we refer to the two 2016 reports indicated by the Referee.

Minor Issues

1. Fig 4 - the order of the panels are difficult to follow. Re-order panels to improve the flow.

As requested, we rearranged many panels of the revised manuscript in a way that improves the flow
and increases clarity.

2. Page 3 - introduction section. "While in animal models both drugs effectively inhibited growth of
T790M-positive tumors....." This sentence is confusing as it suggests that 3XmAbs is a single drug.
It needs further clarification.

As requested, we re-wrote the sentence such that the revised text avoids confusion.

Referee #2 (Comments on Novelty/Model System):
This AB combination is of interest for overcoming TKI resistance patients with advanced EGFR
mutation-positive non-small cell lung cancer.

Referee #2 (Remarks):

EGFR tyrosine kinase inhibitors have been established as standard therapy for patients with
advanced EGFR mutation-positive non-small cell lung cancer. Most recently, the third generation
EGFR tyrosine kinase inhibitor osimertinib has become standard treatment for patients who had
developed T790M-mediated resistance during or after treatment with first- or second-generation
EGFR tyrosine kinase inhibitors. While patients show good responses to these drugs, patients will
eventually develop resistance against these drugs and will die from their disease. Therefore,
strategies either to avoid the occurrence of resistance or to overcome resistance are of major clinical
importance. In the present study, the authors demonstrated that a combination of three monoclonal
antibodies can overcome resistance to EGFR tyrosine kinase inhibitors in pre-clinical studies. The
antibody combination consisted of a monoclonal antibody directed against EGFR, an antibody
against HER2 and one against HER3. This antibody combination was also studied in combination
with osimertinib.

The authors demonstrated that the addition of an anti-HER3 antibody to cetuximab plus trastuzumab
augmented their activity in cell lines and in xenograft models.

The authors demonstrated that their combination of three monoclonal antibodies had activity similar
to the one of osimertinib. These activities were shown both in vitro and in mice models. The authors
also demonstrated that the mechanism of resistance reversal by the antibody combination differed
from the one of osimertinib. Osimertinib was shown to result in apoptosis. The antibody
combination resulted in the down-regulation of the surface receptors for these antibodies and also
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induced senescence.

The antibody combination resulted in tumor shrinkage in tumor-bearing mice and this effect was
stronger when the antibodies were combined with low doses of osimertinib. The antibody
combination also prevented tumor recurrence and this effect was particularly seen when low doses
of osimertinib had been added to the antibody combination. Finally, tumors which had become
resistant to osimertinib through the acquisition of the C797S mutation were shown to remain
sensitive to the antibody combination.

In conclusion, the findings of the present study are of importance and suggest a novel strategy to
overcome resistance to EGFR tyrosine kinase inhibitors (including osimertinib) in patients with
advanced EGFR mutation-positive non-small cell lung cancer. The paper is well written.

Minor comment

In the Discussion, the authors should add the results of the in the meantime published AURA3 phase
3 trial.

As requested, the revised Discussion refers to the AURORA3 trial.

Referee #3 (Remarks):

The study by Mancini and collaborators evaluate the efficacy of a combination of antibodies anti-
EGFR, Her2 and Her3 and osimertinib in cell lines harboring T790M mutations and C797S EGFR
mutations. Authors use two cell line models to demonstrate that their combination of antibodies is
active against different EGFR mutations. The main strength of the manuscript is that authors have
performed a well conducted model of resistance to EGFR inhibitors and their pool of antibodies
provide significant control of tumor growth in preclinical models. The weakness of the study is the
demonstration of the mechanism of action; particularly in the case of immune system cells, the
selected model is not appropriate.

Major comments:
1. The first part of the results "Combining trastuzumab and cetuximab..." is not clearly explained.

Figures of both cell lines used are mixed, and no results of the in vivo model with the combination
of the three antibodies are shown. It would be better to show results of each cell line in the same
panel.

In response to this comment, we performed a major revision of the first part of the manuscript. In
other words, we combined the results related to treatment with 3XmAbs in a new Figure (see new
Figure 14), and revised the respective text. In parallel, the corresponding supplementary figure
(Figure EV1) assembles now all in vitro assays relevant to the revised form of Figure 1A. In
addition, to increase clarity, we indicated within each panel the identity of the cell line we used (i.e.,
PCY9ER or HI1975). Likewise, wherever possible we show in the revised manuscript the results
obtained from the two cell models, one next to the other.

2. The demonstration of the protein expression of EGFR, Her2 and 3 in the membrane of the cells is
crucial. It is only evaluated in some experiments, but it should be done in all of them. In the case of
xenografts, in the case that FACS technique doesn’t work in fresh tissue. The expression of these
receptors could be detected by IHC.

As requested, the revised manuscript presents several analyses of receptor expression. The list of
figures and the corresponding methods is shown below.

- Figure 1C: Western blot analyses of the three receptors following treatments with increasing
concentrations of osimertinib, erlotinib, CO-1686 and 3XmAbs. As shown, the abundance of each of
the three receptors (EGFR, HER2 and HER3) underwent downregulation in cells treated with the
triple antibody combinations, but neither third-generation kinase inhibitor similarly acted. In fact,
these inhibitors either stabilized or enhanced receptor expression.

- Figure 5A: Western blot analysis of the three receptors following treatment with osimertinib (10
and 100 nM) or a combination of osimertinib plus 3XmAbs. As shown, treatment with the kinase
inhibitor enhanced expression levels, but the combination of antibodies downregulated levels of
expression, especially the abundance of HER2 and HER3.

- Figure 5B: FACS analyses of surface levels of the three receptors, showing that 3XmAbs almost
completely removed all three receptors from the cell surface, whereas osimertinib alone increased
surface expression (especially surface levels of HER3), whereas the combination of osimertinib and
3XmAbs exerted a similar effect to that induced by 3XmAbs only.

- Figure EVIc: FACS analyses of surface expression of the three receptors following treatment with
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single antibodies, and two different third-generation kinase inhibitors. In addition to demonstrating
downregulation of all three receptors by the triple antibodies (two different concentrations), the
results confirmed that two different antibodies to EGFR, when applied alone, almost completely
cleared EGFR from the surface of lung cancer cells.

- Figure EVle: IHC analyses of H1975 xenografts for EGFR and phosphor-EGFR, confirming the
ability of 3XmAbs to downregulate EGFR, along with pEGFR. By contrast, while osimertinib
reduced pEGFR signals, eroltinib was ineffective and neither mimicked the effect of 3XmAbs on
total EGFR levels.

To directly address the Referee’s comment and also expand the spectrum of receptor expression
assays, we combined IHC and immunofluorescence on thin slices (6 um) of HI1975 NSCLC
xenografts, which were treated for 10 days prior to excision and fixation in formalin. The results are
presented below (Figure V) and they reflect downregulation of EGFR and HER?2, as well as weaker
downregulation of HER3, after treatment with 3XmAbs (or with the combination with osimertinib),
but neither erlotinib nor osimertinib exerted a similar effect. Note that the new data has been
inserted in the revised manuscript (Figure 5C).
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Figure V: In vivo downregulation of EGFR, HER2 and HER3 by a combination of
three antibodies. CD1 nu/nu mice harboring H1975 xenografts were treated daily with
erlotinib (50 mg/kg/day) and osimertinib (5 mg/kg/dday) using oral gavage, while the
triple antibody combination (3XmAbs; CTX, TRZ and mAb33; 0.2
mg/mouse/injection) and saline (vehicle) were administered intraperitoneally once
every three days, as indicated (for 10 days). Thereafter, tumors were harvested,
formalin fixed and paraffin-embedded. The corresponding sections, obtained from each
tissue block, were analyzed by immunofluorescence using antibodies specific to EGFR
(Cell signaling, #4267S), HER-2 (Cell Signaling, #4290S) and HER-3 (Cell Signaling
#12708S). Stained sections were examined and photographed using a fluorescence
microscope (Eclipse Ni-U, Nikon, Tokyo, Japan) equipped with a Plan Fluor objectives
(20X) connected to a monochrome camera (DS-Qil, Nikon). Scale bar 25 um. Also
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shown are histograms depicting quantifications of receptor staining using 3-6
section/tumor. *, p<0.05; ***; p <0.001; ****; p <0.0001; one-way ANOVA with
Tukey’s test.

3. As I have mentioned before, results of NK and macrophages have been performed in mice lacking
T cells. In my opinion, this model is not suitable to obtain conclusions about interactions with
immune system cells.

This comment is in line with the Editor’s summary comment that reads as follows:

“.but there was also a clear consensus that we would not be asking you to address the immune
aspect. It was actually suggested that it would be altogether better to remove that part from the
manuscript to improve both its focus and clarity.”

In response to these two comments, we removed from the revised manuscript all data related to
potential immune mechanisms acting in vivo, as well as relevance to specific populations of myeloid
or lymphoid cells. These aspects of the treatments we compared will be the subjects of our future
study. Notably, however, data related to the ability of the antibodies to induce ADCC in vitro, as
well as the ability of both treatments to recruit unidentified hematopoietic cells to xenografts (Figs.
EV3g) were retained in the revised manuscript.

4. The effects on proliferation, apoptosis and senescence of all treatments are really interesting.
However, these mechanisms have not been extensively evaluated in all models presented herein.
Only ki67 is evaluated in figure 5, and senescence is evaluated in figure 7. The manuscript would be
of greater interest if these mechanisms are evaluated in all preclinical models used.

As requested, we extended the analysis of cellular responses to both tumor models employed by our
study. The results are shown and listed below.

(i) We used K167 as a marker of cell proliferation taking place within xenografts (in vivo). The
results summarized below indicate that the two xenograft models we used similarly responded to
osimertinib and 3XmAbs.

- Figure VI (below) presents KI67 staining of HI975 tumors grown in mice. As shown, both
osimertinib and 3XmAbs comparably inhibited cell proliferation, whereas erlotinib was
ineffective, probably due to the T790M mutation of EGFR. Note that the data shown in
Figure VI has been added to the revised manuscript (Fig. 1E and EV1d).

- Figures 4C and 4D of the revised manuscript present IHC staining of PCY9ER xenografis,
showing that the combination of 3XmAbs and low dose osimertinib significantly inhibited
tumor cell proliferation compared to high dose treatment with osimertinib.

- Figure VII (below) presents results of KI67 staining of slices obtained from xenografis of
lung cancer cells that acquired resistance to osimertinib (PCIER-AZDR cells). Evidently,
while osimertinib was ineffective, treatment of mice with 3XmAbs revealed that
osimertinib-resistant tumors could still be inhibited by the triple mixture of antibodies
(3XmAbs). Note that the data shown in Figure VII has been added to the revised
manuscript (Figs. 6G and 6H).
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Figure VI: Both osimertinib and the triple antibody mixture inhibit proliferation of erlotinib
resistant cells. H1975 cells (3X10° cells per animal) were subcutaneously grafted in the
flanks of CDI1-nu/nu mice, which were subsequently randomized and subjected to the
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following treatments: erlotinib (50 mg/kg/day), osimertinib (5 mg/kg/day) or 3XmAbs (CTX,
TRZ and mAb33; 0.2 mg/mouse/injection; administered twice a week). Shown is
immunohistochemical staining for KI67 in paraffin-embedded sections using specific
antibodies. Scale bars, 100 um. Also shown quantifications of KI67 staining using 6-8
sections/tumor. ***_ p <0.001; ****; p <0.0001; one-way ANOVA with Tukey’s test.
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Figure VII: Unlike osimertinib, the triple antibody mixture inhibits proliferation of
xenografts derived from osimertinib-resistant lung cancer cells (PC9ER-AZDR). PC9ER-
AZDR cells (3X10° cells per animal) were subcutaneously grafted in CD1-nu/nu mice.
Thereafter, tumor-bearing animals were randomized into groups of 9-10 mice, which were
later treated once every 3 days with 3XmAbs (0.2 mg/mouse/injection). Alternatively,
mice were orally treated with two doses of osimertinib (1 or 5 mg/kg/dose; L or H,
respectively). Shown is immunohistochemical staining for KI67 in paraffin-embedded
sections. Scale bars, 100 pm. Also shown quantifications of KI67 staining using 6-8
sections/tumor. *** p <0.001; one-way ANOVA with Tukey’s test.

(ii) As requested, the revised manuscript presents side-by-side comparisons showing the
results of cell death assays, namely caspase 3 cleavage, performed with the two xenograft
models (PC9ER and H1975,; see Figure 2E of the revised manuscript and Figure VIII, below)).
Briefly, two weeks after inoculation of the respective cell lines, mice were randomized (3-4
mice/group) and treated for 12 days either with vehicle, 3XmAbs (CTX, TRZ and mAb33; 0.2
mg/mouse/injection, once every three days) or with osimertinib (5 mg/kg/day, oral
administration). Immunohistochemical staining for cleaved caspase 3 was performed on
paraffin-embedded sections derived from the two types of xenografts. Quantification of the
results obtained in three different experiments confirmed the ability of osimertinib to induce
strong apoptosis in both tumor models (p < 0.001; two-way analysis of variance, ANOVA, with
Tukey’s comparison). Consistent with other assays, the apoptosis signal observed when
applying 3XmAbs were very weak, and in the HI975 model they did not reach statistical
significance.
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Figure VIII: Unlike osimertinib, which increases apoptosis in tumor xenografts, 3XmAbs is
a weak inducer of cell death. Immunohistochemical staining for cleaved caspase 3 performed
on paraffin-embedded sections derived from xenografts of either PC9ER or H1975 cells.
Two weeks after tumor inoculation, mice were randomized (3-4 mice/group) and treated for
12 days either with vehicle, 3XmAbs (0.2 mg/mouse/injection, once every three days) or
osimertinib (5 mg/kg/daily). Scale bars, 100 um. Also shown is a quantification of the results
obtained in three different experiments. **** p<0.0001; *** p<0.001; *, p<0.01 (two-way
analysis of variance, ANOVA, with Tukey’s comparison).

Minor comments:

Reference citation: need to follow the journal specifications: "i.e. Smith & Jones, 2003; Smith et al,
2000"

As requested, all reference citations were revised per the “Instructions for Authors”.

2nd Editorial Decision 10 October 2017

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

*adekk Reviewer's comments *#%%#

Referee #1 (Remarks for Author):

The authors have addressed all my comments in this revision.
Referee #3 (Comments on Novelty/Model System for Author):

In the revised submission, Mancini et al have adequately addressed all the concerns raised in my
initial review.
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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 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;

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.

20 28 X 28 7K 7 2 7

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

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/Ethicsresearchguidance/Useofanimals/index.htm

http:

ClinicalTrials.gov

http://www.consort-statement.org

http://www.consort-statement.org/checklists/view/32-consort/66-title
http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tun
http://datadryad.org

http://figshare.com

http://www.ncbi.nlm.nih.gov/gap

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

http://biomodels.net/

http://biomodels.net/miriam/

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

these boxes W

ot worry if you cannot see all your text once you press return

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

For In-vivo studies calculation of sample size estimation by power analysis we used the Gpower
software (Faul, Erdfelder, Lang and Buchner, 2007)

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

To ensure statistical power of animal experiments, we calculated the number of animals using the
Gpower software.

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

Mice were excluded from the analysis for the following reasons: Animal death, interference with
the animal well being (i.e., body weight loss > 20%, ulceration with/without tumor necrosis,
evident interference with ambulation or eating/drinking habits).

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.

[Animal were randomly divided into groups before the beginning of the experimetns. The criteria
for group randomization were as follow: age, body weight and tumor size (in case randomization
was performed post tumor implatantion).

For animal studies, include a statement about randomization even if no randomization was used.

Statements about group randomization have been included in the mauscript.

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.

Investigators were aware of the treatments groups. However differnt investigator perform,
indipendently, the same experiment optaining consisten results.

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

Investigators were aware of the identities of the treatment groups.

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

Statistical tests were carefully chosen for each experiment. See Supplementary Table 5.

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

Comprehensive information about each statistical analysis can be found in Supplementary Table
S




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

Each plot or chart is presented with an estimatinn of the varaiation (e.g., Standard Deviation and
S.E.M. values).

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

We minimized variance between groups in ordr to be comparable. See Supplementary Table 5.

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).

References to antibodies and other reagentsare indicated in the Methods section or under
Suplementary Information (i.e., vendor, clone number and catalog numbers).

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

H1975 cell wre purchease from ATCC. PC9 and PCIER cells were from the lab of Prof. J. Downward.
All cell line were tested and found to be mycoplasma free

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

| 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.

CD1-nu/nu mice, 7 to 9 weeks old females were employed in the study. Mice were maintained in
individually ventilated cages and housed in the animal facility of the Weizmann institute.
Veterinarian control was applied by the Preclinical Studies Unit. Animals were purcheased from
ENVIGO.

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

All animal studies were approved by the Weizmann Institute’s Review Board (IRB).

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

Compliance confirmed.

E- Human Subjects

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

N.A.

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.

N.A.

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

N.A.

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

N.A.

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

N.A.

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

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

F- Data Accessibility

G- Dual u

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

N.A.

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).

N.A.

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).

N.A.

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.

N.A.

se research of concern

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

The study we report does not fall under dual use research.




