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1st Editorial Decision 9 November 2018 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now 
heard back from the two referees whom we asked to evaluate your manuscript.  
 
You will see that while referee 1 is mainly concerned about technical issues, hampering a proper 
evaluation of your work, referee 2 is more supportive and provides interesting suggestions to further 
improve and develop your findings. Upon our cross-commenting exercise, referee 1 would like to 
see more convincing in vitro data and a better define link to the invite findings. I would like to 
encourage you to develop your study a suggested by referees, provide numerical data regarding 
transfection efficiencies, detailed methods, accurate literature, better discussions and experimental 
evidence to support the findings as suggested by ref.2.  
 
We would welcome the submission of a revised version within three months for further 
consideration and would like to encourage you to address all the criticisms raised as suggested to 
improve conclusiveness and clarity. Please note that EMBO Molecular Medicine strongly supports a 
single round of revision and that, as acceptance or rejection of the manuscript will depend on 
another round of review, your responses should be as complete as possible.  
 
EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are 
published by others during review or revision are not a criterion for rejection. Should you decide to 
submit a revised version, I do ask that you get in touch after three months if you have not completed 
it, to update us on the status.  
 
Please also contact us as soon as possible if similar work is published elsewhere. If other work is 
published we may not be able to extend the revision period beyond three months.  
 
Please read below for important editorial formatting and consult our author's guidelines for proper 
formatting of your revised article for EMBO Molecular Medicine.  
 
I look forward to receiving your revised manuscript. 
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***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
Unless the efficiency of transfection method used can be drastically improved the authors should 
rely on alternative methods such as the use of protease inhibitors affecting all cultured cells or else 
use model systems with all cultured cells expressing TrkB mutations thought to be targeted by 
proteases.  
 
Referee #1 (Remarks for Author):  
 
The study by Tejeda et al. examines an important and interesting issue related to TrkB signalling, 
and especially signalling duration. Exposing TrkB to its ligands including BDNF in particular has 
long been known to cause a rapid loss of cell surface, full-length TrkB. Much of the initial work in 
this area focussed on down-regulation as a result of ligand-mediated receptor internalisation. 
However, recent work by several groups begun to concentrate on additional mechanisms including 
proteolysis, especially in the context of glutamate-mediated excitotoxicity. The new twist in the 
story is that increased calcium influx through the NMDA receptor may activate calpain(s) and 
preventing calpain activity has already been shown to significantly reduce TrkB proteolysis (see in 
particular Danelon et al MCN 2016, not quoted). Also, a recent study by Jeronimo-Santos actually 
mapped a calpain cleavage site on TrkB and indicated that various protease inhibitors reduce Abeta 
induced proteolysis of TrkB. For reasons that are not entirely clear given this context, the authors of 
the present study explored additional potential calpain cleavage sites on TrkB based on computer-
based predictions. They then went on to design several peptides based on these predictions and 
coupled these to a cell permeable TAT sequence. These reagents were then used to explore a 
possible reduction of cytotoxicity exerted by NMDA on cultures neurons. The most promising 
peptide is also used in a test of local cortex infarction caused by photothrombosis.  
While the topic is of considerable interest and so is the translational potential there are significant 
issues with the study.  
 
1. The most worrisome point is the use of cell-permeable peptides. As Fig. 1C illustrates only a 
fraction of the neurons is actually transfected. This fraction appears to be quite small. Also related to 
this important validation Figure, it is not clear what the arrows in the DAPI panel actually points to 
as nuclei are not clearly visible. Given the additional problem that the proportion of transfected cells 
may vary from experiment to experiment, the transfection strategy at the core of the study does not 
appear to be suitable for biochemical analyses such as those performed in the study. Obviously, the 
key assumption underlying mass analysis of cultured cells is that all or nearly all neurons are 
transfected and this condition is not fulfilled here. An additional problem is that according to Fig. 
1C out of only three transfected cells one seem to be a non-neuronal cell.  
 
2. Given the emphasis on calpain throughout it is difficult to understand why the calpain inhibitor 
used (Fig. 6) does not seem to be particularly effective, and apparently less so than a peptide 
designed on the basis of the assumption that calpain cleavage is at the core of TrkB proteolysis 
caused by exposure to NMDA. This also contrasts with the results of previous studies.  
 
3. The authors need to more explicitly acknowledge including in the Introduction that using a direct 
biochemical approach, a previous study clearly mapped including amino-terminal sequencing of a 
calpain fragment generated by cleavage of recombinant TrkB. Whilst this previous work is 
mentioned in Fig 1 (red arrow) and in the Discussion it is surprising that the authors chose to first 
describe their guess work about potential cleavage sites based on prediction programmes before 
acknowledging highly relevant, convincing previous work.  
 
4. Given the uncertainties related to the in vitro work aiming at validating the use of a particular 
peptide, the in vivo data are difficult to interpret, not least those related to dynamin-mediated 
endocytosis.  
 
 
 
Referee #2 (Remarks for Author):  
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Ischemic stroke produces an infarct core surrounding an area called penumbra where neurons may 
subsequently die of excitotoxicity induced by overstimulation of the NMDA receptor. In the 
penumbra, BDNF expression is increased, but TrkB levels are reduced due to excitotoxity-induced 
degradation. The authors hypothesize that preservation of TrkB in the penumbra would reduce the 
damage of stroke to the brain. They designed several cell-penetrating peptides (CPPs) containing 
TrkB intracellular sequences surrounding potential calpain cleavage sites. One CPP containing the 
TrkB juxtamembrane sequence (TFL457) was found to reduce TrkB degradation, preserve TrkB-
PLCgamma1 signaling and increase neuronal viability in neuronal cultures after excitotoxity. The 
authors further showed that the preservation effect of the peptide was due to increased levels of 
surface TrkB. Therefore, peptide TFL457 reduces TrkB endocytosis or enhances TrkB recycling 
back to the plasma membrane by sequestering proteins that normally interact with the TrkB 
juxtamembrane domain. Importantly, the authors showed that administration of peptide TFL457 
reduced infarct size in a mouse ischemic model. These results are interesting, given that very few 
neuroprotective strategies are available to treat stroke. A few technical issues should be addressed 
before the paper is published.  
 
1. According to the authors' previous work, degradation of full-length TrkB should increase the 
abundance of tTrkB. This expected result is not consistently shown in Figure 1A.  
2. In Figure 5, the authors employed luciferase constructs containing a minimal promoter to show 
peptide TFL457 increases transcription of GluN1, GluN2A, BDNF and TrkB. Because the 
constructs do not have all regulatory elements, luciferase expression may not reflect the expression 
of endogenous genes. The results should be confirmed using real-time RT-PCR to measure levels of 
mRNAs from these genes.  
3. The authors used NA-1 peptide to show that the peptide is able to get into the brain. Why did not 
the authors use peptide TFL457?  
4. The information about the amount of MTFL457 and the administration route in the in vivo study 
is missing.  
5. Modified TFL457 (MTFL457) instead of TFL457 was used in the in vivo study. What is the 
difference between TFL457 and MTFL457? Will the modification alter the activity of the peptide in 
TrkB preservation? 
 
 
 
1st Revision - authors' response 11 March 2019 

Reviewer`s comments (black) and author’s responses (blue) 
  
Referee #1 (Comments on Novelty/Model System for Author):  
 
Unless the efficiency of transfection method used can be drastically improved the authors should rely on 
alternative methods such as the use of protease inhibitors affecting all cultured cells or else use model 
systems with all cultured cells expressing TrkB mutations thought to be targeted by proteases.  
 
We apologize for the selection of the photograph presented in Figure 1C to illustrate peptide FITC-TMyc 
entry into neurons which might have driven the referee to misleading conclusions about the efficiency of 
peptide delivery. In these experiments, we observed most neurons in the culture stained with FITC-TMyc 
although there was some heterogeneity in the detected levels. So, in the selected picture we favored 
showing those neurons containing high peptide levels in detriment of those less stained. As stated by the 
referee, this is a central issue of our work. Thus, we have performed five independent experiments using 
biotin-labeled TMyc to precisely quantify peptide delivery (see details below). We believe that the new 
data presented strongly support our conclusions about the neuroprotective potential of this therapeutic 
approach. 
 
Referee #1 (Remarks for Author):  
 
The study by Tejeda et al. examines an important and interesting issue related to TrkB signalling, and 
especially signalling duration. Exposing TrkB to its ligands including BDNF in particular has long been 
known to cause a rapid loss of cell surface, full-length TrkB. Much of the initial work in this area focussed 
on down-regulation as a result of ligand-mediated receptor internalisation. However, recent work by several 
groups begun to concentrate on additional mechanisms including proteolysis, especially in the context of 
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glutamate-mediated excitotoxicity. The new twist in the story is that increased calcium influx through the 
NMDA receptor may activate calpain(s) and preventing calpain activity has already been shown to 
significantly reduce TrkB proteolysis (see in particular Danelon et al MCN 2016, not quoted). Also, a 
recent study by Jeronimo-Santos actually mapped a calpain cleavage site on TrkB and indicated that 
various protease inhibitors reduce Abeta induced proteolysis of TrkB. For reasons that are not entirely clear 
given this context, the authors of the present study explored additional potential calpain cleavage sites on 
TrkB based on computer-based predictions. They then went on to design several peptides based on these 
predictions and coupled these to a cell permeable TAT sequence. These reagents were then used to explore 
a possible reduction of cytotoxicity exerted by NMDA on cultures neurons. The most promising peptide is 
also used in a test of local cortex infarction caused by photothrombosis.  
While the topic is of considerable interest and so is the translational potential there are significant issues 
with the study.  
 
We appreciate the reviewer’s comments and have modified the Introduction (page 4) to emphasize the 
contributions that have established the importance of calpain activation for TrkB-FL regulation in 
excitotoxicity-associated conditions. In Vidaurre et al. (2012), we described TrkB dysregulation in human 
stroke and rat ischemia. We also demonstrated partial prevention of TrkB-FL processing by calpain 
inhibition in a cellular model of excitotoxicity, results soon confirmed by Gomes et al. (2012). The 
significance of calpain for TrkB-FL dysregulation has been also demonstrated in models of epilepsy 
(Danelon et al, 2016) or Alzheimer disease (Jeronimo-Santos et al., 2015). In that paragraph, we have also 
included another reference to the mapping by Jeronimo-Santos et al., (2015) of the calpain-processing site 
in TrkB-FL, in addition to those existing along the text. Altogether, we believe that the description of the 
current state of the art is now more accurate. 
 
The first section in the Results (page 5) has also been revised to better explain the reasons behind the 
selection of the TrkB-FL sequences later included in the designed CPPs.  
 
1. The most worrisome point is the use of cell-permeable peptides. As Fig. 1C illustrates only a fraction of 
the neurons is actually transfected. This fraction appears to be quite small. Also related to this important 
validation Figure, it is not clear what the arrows in the DAPI panel actually points to as nuclei are not 
clearly visible. Given the additional problem that the proportion of transfected cells may vary from 
experiment to experiment, the transfection strategy at the core of the study does not appear to be suitable 
for biochemical analyses such as those performed in the study. Obviously, the key assumption underlying 
mass analysis of cultured cells is that all or nearly all neurons are transfected and this condition is not 
fulfilled here. An additional problem is that according to Fig. 1C out of only three transfected cells one 
seem to be a non-neuronal cell.  
 
Considering the importance of the point raised, we present new data analyzing peptide delivery into 
neurons using biotin-labeled TMyc (Bio-TMyc) (page 6, Figures 1C and EV2) which, in our experience, is 
more efficiently detected than FITC-TMyc. We have made five independent experiments and present in 
Figure 1C a representative high magnification image to show details of the peptide distribution into cell 
bodies and neurites of the majority of neurons. Additionally, Figure EV2 presents representative low 
magnification images that provides a more general idea about the efficiency of peptide delivery into 
neurons and supports the quantitation results. Using strict criteria to consider a neuron positive for Bio-
TMyc staining, we analyzed a minimum of 100 neurons in each independent experiment. We found that the 
mean ± SEM of neurons having internalized Bio-TMyc was 83 ± 4%. We did not observe a high variability 
in the percentage of neurons containing peptide among the different experiments, a result in agreement with 
the consistency of the effects observed for TFL457 in the several parameters measured along the various 
experiments presented.  
 
2. Given the emphasis on calpain throughout it is difficult to understand why the calpain inhibitor used 
(Fig. 6) does not seem to be particularly effective, and apparently less so than a peptide designed on the 
basis of the assumption that calpain cleavage is at the core of TrkB proteolysis caused by exposure to 
NMDA. This also contrasts with the results of previous studies.  
 
The point raised by the referee is important and needs to be further clarified. We do not find contradiction 
between previous studies and the modest effect observed for calpain inhibitors on excitotoxic neuronal 
death (Figure 6C). Several works have also shown that neuronal viability in excitotoxic conditions is only 
partially recovered by calpain inhibition (Rami et al., 1997; Gerencser et al., 2009; Wei et al., 2012). 
Calpain is central to cell physiology and, thus, inhibition of this enzyme might have dual effects in cells. In 
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fact, it has been recently shown that the major calpain isoforms in the brain have opposite roles in 
neuroprotection and neurodegeneration (Baudry and Bi, 2016). As reflected in the manuscript discussion, 
this has been an important reason encouraging the development of strategies to inhibit the action of calpain 
on precise sites of specific substrates involved in survival pathways, which are processed in the 
pathological conditions, instead of using generic calpain inhibitors (see for example Wu and Tymianski, 
2018). References to these studies have been included in page 11 of the Results section and added to the 
bibliography. 
 
3. The authors need to more explicitly acknowledge including in the Introduction that using a direct 
biochemical approach, a previous study clearly mapped including amino-terminal sequencing of a calpain 
fragment generated by cleavage of recombinant TrkB. Whilst this previous work is mentioned in Fig 1 (red 
arrow) and in the Discussion it is surprising that the authors chose to first describe their guess work about 
potential cleavage sites based on prediction programmes before acknowledging highly relevant, convincing 
previous work.  
 
We have included an additional reference to recognize the important contribution made by Jeronimo-Santos 
et al., (2015) to determine the central role played by calpain in TrkB dysregulation in AD and 
experimentally establish the calpain-processing site in TrkB-FL juxtamembrane sequence. 
 
4. Given the uncertainties related to the in vitro work aiming at validating the use of a particular peptide, 
the in vivo data are difficult to interpret, not least those related to dynamin-mediated endocytosis.  
 
We hope that the new experiments presented about the efficiency of peptide entry into cultured neurons 
(Figure 1C and EV2) solve the referee’s concerns about the relevance of the in vitro data. Altogether, the 
statistically significant effects found for TFL457 in TrkB-FL stability, preservation of mRNAs and proteins 
key to neuronal survival and, moreover, prevention of both acute and chronic excitotoxicity, validate the 
neuroprotective potential of this peptide. From the in vitro model of excitotoxicity, we have moved forward 
to demonstrate the in vivo neuroprotective effects of TFL457 by choosing a relevant stroke model. Our 
results prove that this peptide is delivered to the brain cortex and, in the ischemic brain, counteracts TrkB-
FL downregulation, decreases infarct size and improves neurological outcome. 
 
Considering the potential of TFL457 for stroke therapy, we decided to investigate the primary mechanism of 
TFL457 action. We could establish that this peptide prevented the decrease in levels of TrkB-FL present in 
the plasma membrane which was induced in cultured neurons subjected to excitotoxicity. One possibility 
was that TrkB-FL endocytosis might be a primary step for receptor processing induced by in vitro or in vivo 
excitotoxicity. Preliminary experiments in primary cultures treated with dynasore to inhibit dynamin-
dependent endocytosis seemed to support such hypothesis. However, these results were not consistent, 
probably due to dynasore binding to serum proteins present in the culture medium (Preta et al. Cell 
Commun Signal. 2015 13:24). In contrast, we obtained statistically significant results in vivo after dynasore 
intraperitoneal injection proving that inhibition of endocytosis results in TrkB-FL stabilization after mice 
brain damage. These experiments are relevant and support that a primary mechanism of TFL457 action in 
ischemia might be the interference of TrkB-FL endocytosis.  
 
 
 
Referee #2 (Remarks for Author):  
 
Ischemic stroke produces an infarct core surrounding an area called penumbra where neurons may 
subsequently die of excitotoxicity induced by overstimulation of the NMDA receptor. In the penumbra, 
BDNF expression is increased, but TrkB levels are reduced due to excitotoxity-induced degradation. The 
authors hypothesize that preservation of TrkB in the penumbra would reduce the damage of stroke to the 
brain. They designed several cell-penetrating peptides (CPPs) containing TrkB intracellular sequences 
surrounding potential calpain cleavage sites. One CPP containing the TrkB juxtamembrane sequence 
(TFL457) was found to reduce TrkB degradation, preserve TrkB-PLCgamma1 signaling and increase 
neuronal viability in neuronal cultures after excitotoxity. The authors further showed that the preservation 
effect of the peptide was due to increased levels of surface TrkB. Therefore, peptide TFL457 reduces TrkB 
endocytosis or enhances TrkB recycling back to the plasma membrane by sequestering proteins that 
normally interact with the TrkB juxtamembrane domain. Importantly, the authors showed that 
administration of peptide TFL457 reduced infarct size in a mouse ischemic model. These results are 
interesting, given that very few neuroprotective strategies are available to treat stroke. A few technical 
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issues should be addressed before the paper is published.  
 
1. According to the authors' previous work, degradation of full-length TrkB should increase the abundance 
of tTrkB. This expected result is not consistently shown in Figure 1A.  
 
In the revised manuscript, we present alternative experiments in Figures 2A and 2D which better represent 
the effects of NMDA treatment on TrkB isoforms as previously described (Vidaurre et al., 2012; Gomes et 
al., 2012). The discrepancy noted by the reviewer is probably due to difficulties intrinsic to the work with 
primary cultures of cortical neurons. 
 
2. In Figure 5, the authors employed luciferase constructs containing a minimal promoter to show peptide 
TFL457 increases transcription of GluN1, GluN2A, BDNF and TrkB. Because the constructs do not have 
all regulatory elements, luciferase expression may not reflect the expression of endogenous genes. The 
results should be confirmed using real-time RT-PCR to measure levels of mRNAs from these genes.  
 
Following the referee`s recommendations, we have analyzed by RT-PCR the levels of GluN1, GluN2A, 
TrkB-FL and BDNF mRNAs in neurons subjected to excitotoxicity and compared them to those of the 
untreated neurons (Figure 5E). The results obtained are very relevant and strongly supportive of our 
conclusions. Thus, TFL457 significantly reverts most changes in mRNA levels induced in the excitotoxic 
conditions as a consequence of the preservation of CREB and MEF2 regulatory activities. The results 
obtained for GluN2A suggest that, for this gene, TFs different from CREB and MEF2D might be also 
important for transcriptional regulation in excitotoxicity. However, levels of protein GluN2A are still 
partially recovered in excitotoxic neurons pretreated with TFL457, suggesting that additional mechanisms 
might enhance translation of GluN2A mRNA or increase the stability of the encoded protein. 
 
3. The authors used NA-1 peptide to show that the peptide is able to get into the brain. Why did not the 
authors use peptide TFL457?  
 
These experiments were performed in the initial stages of this research project, in order to confirm that Tat 
peptides could be delivered to the cortex. Therefore, we used a well-described model CPP, NA-1, which 
had been established to be neuroprotective in different stroke models and extensively described in the 
literature (Aarts et al., 2002; Li et al., 2007, PMID: 17360906; Sun et al., 2008, PMID: 18617669; Bratane 
et al., 2011, PMID: 21903963; Cook et al., 2012, PMID: 22388811; Teves et al., 2015, PMID: 26661213).  
 
Once designed TFL457, we presumed that, having the same cell-penetrating Tat sequence than NA-1, that 
peptide would be also able to cross the BBB. This conclusion was supported by the results obtained in the 
mice model of ischemia showing that TFL457 counteracts TrkB-FL downregulation and reduces infarct 
volume and neurological damage. However, delivery of the neuroprotective peptide into the brain is a 
critical point of the proposed therapy. Thus, we have now specifically analyzed entry of biotin-labeled 
TFL457 into cortical neurons and present these data in Figure 7A and page 13 to better support our in vivo 
findings. The introductory results obtained for NA-1 are now presented in Figure EV4.  
  
4. The information about the amount of MTFL457 and the administration route in the in vivo study is 
missing.  
 
This information is in page 19 of the revised manuscript (former page 20) in the section Material and 
Methods. CPPs (10 nMole/g; >95% purity; GenScript) were retro-orbitally injected in the venous sinus in a 
single dose 10 min after damage initiation.  
 
5. Modified TFL457 (MTFL457) instead of TFL457 was used in the in vivo study. What is the difference 
between TFL457 and MTFL457? Will the modification alter the activity of the peptide in TrkB 
preservation? 
 
The only difference between MTMyc or MTFL457 and their corresponding unmodified versions is that, in 
the former, the N-ter and C-ter aminoacids are respectively acetylated and amidated. This information is in 
page 19 of the revised manuscript (former page 20) and Table 1, and now has been also included in the 
Results section (page 13). Compared to the free α-amino and carboxyl groups present in the N-ter and C-ter 
of unmodified peptides, it has been described that these modifications mimicking the natural protein 
structure improve the plasma stability of injected peptides. 
 



EMBO Molecular Medicine - Peer Review Process File 

 
© European Molecular Biology Organization 7 

As demonstrated in Figure 7C and D, MTFL457 significantly stabilized TrkB-FL levels in the ischemia 
model. We now present a new supplementary figure to show that MTFL457 similarly interferes TrkB-FL 
processing in the in vitro model of excitotoxicity (Figure S4).  
 
 
2nd Editorial Decision 4 April 2019 

Thank you for your email of yesterday.  
 
I would like to invite you to revise your article along the lines that you indicated in your letter. This 
revision will therefore consists of minor text changes and addition of available data as you indicated. 
Please make sure to upload a point-by-point letter to answer the referee's concerns.  
 
Please submit your revised manuscript as soon as possible.  
 
I look forward to reading a new revised version of your manuscript as soon as possible. 
 
 
***** Reviewer's comments *****  
 
Referee #1 (Comments on Novelty/Model System for Author):  
 
Whilst the new experiments clarify key issues related to the proportion of cultured neurons targeted 
by the peptides used there is still room for improvement and a critical methodology point needs 
attention (see below).  
 
Referee #1 (Remarks for Author):  
 
As previously pointed out this is a valuable contribution. Yet it is still in need of revision.  
1. As there are no indications that the neurons were grown in the presence of BDNF one wonders 
what the origin of the P-Tyr signal is in Fig 3? These results are not easy to reconcile with the data 
presented in Annex S2 that clearly show a BDNF-dependent phosphorylation of TrkB. If BDNF has 
not been added throughout as the Methods suggest (see above) it would be important to also 
illustrate the results of excitotoxicity prevention by exogenous BDNF given that this notion is 
central to the work presented here (see Introduction). As the authors rightly argue, there is an 
inherent variability to primary cultures and the addition of the presumed rescue effects of BDNF 
following NMDA and glycine addition may help calibrate the results in the context of the results 
obtained by others.  
 
2. The text is not always sufficiently clear. Example are "This CPP" at the beginning of the 
Discussion and the statement that "Little is known about how NMDAR overactivation affects 
TrkB", a statement that is directly contradicted by the revised Introduction indicating that quite a lot 
is already known following work by the authors as well as by other groups. Also at the beginning of 
the Discussion the use of "prove" should be avoided.  
 
3. Previous work by Gamir-Moralla and colleagues (including some of the authors of the present 
submission) should be more explicitly mentioned and discussed. Indeed, the strategy used was very 
similar and neurons survival also assessed following NMDA addition treated with a cell-permeable 
peptide targeting Kidins220/ARMS, also investigated as a calpain target. The authors should discuss 
the relative merits of the two approaches and compare the results in terms of excitotoxicity 
prevention. 
 
 
2nd Revision - authors' response 9 April 2019 

Referee #1 (Comments on Novelty/Model System for Author):  

Whilst the new experiments clarify key issues related to the proportion of cultured neurons targeted by the 
peptides used there is still room for improvement and a critical methodology point needs attention (see 
below).  
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Referee #1 (Remarks for Author):  
 
As previously pointed out this is a valuable contribution. Yet it is still in need of revision.  
 
Comment #1 
 
As there are no indications that the neurons were grown in the presence of BDNF one wonders what the 
origin of the P-Tyr signal is in Fig 3?  
 
Cultures of dissociated cortical neurons present spontaneous neuronal/synaptic activities (see Pasquale et 
al., 2017 and references therein) which could potentiate basal TrkB tyrosine kinase activity by a mechanism 
that requires calcium-influx through NMDARs and calcium channels (Du et al., 2003). Therefore, 
spontaneous neuronal activity might explain the low levels of TrkB phosphorylation observed in non-
stimulated cultures (Appendix Figure S1A, lower panels, and Figure 3), results similar to those obtained 
before by other groups (see, for example, Fig. 1G, Du et al., 2003 or Fig. 4A, Gomes et al., 2012) and also 
us (Fig. 3b, Vidaurre et al., 2012). A short phrase has been added to explain these results (page 8), and new 
references have been included in the bibliography. 

These results are not easy to reconcile with the data presented in Annex S2 that clearly show a BDNF-
dependent phosphorylation of TrkB.  
 
Different groups have demonstrated BDNF-dependent TrkB phosphorylation upon neurotrophin treatment 
in cellular models were basal receptor phosphorylation was observed in the non-stimulated cultures (Fig. 
1G, Du et al., 2003; Fig. 4A, Gomes et al., 2012; Fig. 3b, Vidaurre et al., 2012). The images presented in 
Appendix Fig. S1 tried to highlight the activation of TrkB phosphorylation by BDNF. Longer exposures of 
the same panels have been now included to also show basal receptor phosphorylation in non-treated 
cultures, in agreement with results in Figure 3B.  

If BDNF has not been added throughout as the Methods suggest (see above) it would be important to also 
illustrate the results of excitotoxicity prevention by exogenous BDNF given that this notion is central to the 
work presented here (see Introduction). As the authors rightly argue, there is an inherent variability to 
primary cultures and the addition of the presumed rescue effects of BDNF following NMDA and glycine 
addition may help calibrate the results in the context of the results obtained by others.  
 
The in vitro model of excitotoxicity developed by Dr. Choi consists of mixed cultures of neuronal and glial 
cells, main populations in the brain cortex. Primary cultures, grown in MEM supplemented with 5% horse 
serum and 5% FBS for 12-14 DIVs for neuronal maturation, are robust since astrocytes (approx. 20% of 
total cells) reduce glutamate levels in the extracellular media. Thus, upon addition of high concentrations of 
glutamate or NMDA, strong excitotoxic responses are induced in the mature neurons while the viability of 
the astrocyte subpopulation is not affected (Choi 1985; Choi et al., 1987).  

It has been established that, in this model, neuronal death induced by excitotoxicity occurs by necrosis, both 
if rapidly (Choi 1987 PMID: 2880938) or slowly triggered (Gwag et al., 1997), and cannot be prevented by 
BDNF treatment. In contrast, BDNF is able to attenuate neuronal apoptotic death induced by serum 
deprivation or other stimulus. Our experiments confirm that BDNF cannot prevent neuronal death induced 
by excitotoxicity in our primary cultures or interfere TrkB-FL processing induced by NMDA. These results 
are now presented in panels B and C of Appendix Fig. S1.   

These in vitro results might reflect those obtained in the mice model of ischemia (Fig. 7), where strong 
cortical neurodegeneration and decreased TrkB-FL levels take place in the infarct in the presence of 
endogenous BDNF. They are also in accordance with studies mentioned in the manuscript’s introduction 
rejecting the involvement of BDNF in stroke recovery (Hirata et al., 2011).  

Alternative models of excitotoxicity are based on semi-pure hippocampal neurons grown in NB medium 
with B27 (containing approximately 3% of glial cells) where treatment with NMDA activates apoptotic 
mechanisms (Almeida et al., 2005). In this system, BDNF could not protect neurons subjected to brief 
excitotoxic stimulation if added after the insult but had a protective effect when incubated together with 
(Fig. 8A, Gomes et al., 2012) or before NMDA addition (Lau et al., 2015).  

It has been shown before that the type of neuronal death induced in cell culture by glutamate might be 
necrotic or apoptotic (Ankarcrona et al., 1995), a situation similarly observed in vivo in the ischemic tissue.  

We have included this topic in the discussion.  
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Comment #2 
 
The text is not always sufficiently clear. Example are "This CPP" at the beginning of the Discussion and the 
statement that "Little is known about how NMDAR overactivation affects TrkB", a statement that is 
directly contradicted by the revised Introduction indicating that quite a lot is already known following work 
by the authors as well as by other groups. Also at the beginning of the Discussion the use of "prove" should 
be avoided.  
 
We appreciate the advice about the text and more concise phrases have been now included in the 
highlighted sections. 
 
Comment #3 
 
Previous work by Gamir-Moralla and colleagues (including some of the authors of the present submission) 
should be more explicitly mentioned and discussed. Indeed, the strategy used was very similar and neurons 
survival also assessed following NMDA addition treated with a cell-permeable peptide targeting 
Kidins220/ARMS, also investigated as a calpain target. The authors should discuss the relative merits of 
the two approaches and compare the results in terms of excitotoxicity prevention. 
 
The discussion has been modified to include more information about our previous work with Tat-K, 
performed in the cellular model of excitotoxicity, and the potential of this peptide if demonstrated efficient 
also in vivo. 
 
 
3rd Editorial Decision 29 April 2019 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
received feedback from the referee #1 who is now satisfied with the revision. I am pleased to inform 
you that we will be able to accept your manuscript pending final editorial amendments. 
 
 
3rd Revision - authors' response 2 May 2019 

Authors made the requested changes. 
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" common	tests,	such	as	t-test	(please	specify	whether	paired	vs.	unpaired),	simple	χ2	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.	

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

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

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

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.	

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

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.

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

5.	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.
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a	statement	of	how	many	times	the	experiment	shown	was	independently	replicated	in	the	laboratory.

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.		

definitions	of	statistical	methods	and	measures:

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.).

Please	fill	out	these	boxes	#	(Do	not	worry	if	you	cannot	see	all	your	text	once	you	press	return)

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

B-	Statistics	and	general	methods

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.

1.	Data

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

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

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

2.	Captions

The	data	shown	in	figures	should	satisfy	the	following	conditions:

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.

YOU	MUST	COMPLETE	ALL	CELLS	WITH	A	PINK	BACKGROUND	#

There	was	no	previous	estimation	of	sample	sze

There	was	not	a	previous	estimation	of	sample	size.

Outlier	values	were	calculated	with	SPSS	and	those	ones	more	than	three	standard	devations	
outside	the	mean	were	excluded.	The	criteria	was	previously	established

Cell	samples	in	each	independent	experiment	were	sister	primary	cultures	grown	in	multiwell	
plates	(whenever	possible),	always	obtained	from	the	same	suspension	of	cortical	cells.		
Treatments	were	assigned	in	a	random	way	and	biological	replicates	(n=3	or	4)	were	included	for	
most	experiments	as	indicated.	For	animal	experiments,	randomization	for	drug	treatment,	
previous	to	biochemil	assays,	measurement	of	infarct	size	or	behavioural	assessment,	was	
performed	by	using	a	numerical	key.	

Mice	were	randomly	distributed	to	an	experimental	condition	to	reduce	bias.

The	investigator	performing	the	surgeries	and	behavioural	analysis	was	blinded	for	the	drug	
treatment	and	the	mice	groups.	The	analysis	of	the	infarct	volume	was	also	done	by	a	blinded	
researcher.

Blinding	was	performed	for	all	animal	experiments	to	reduce	subjective	bias.

We	believe	so

The	data	was	analyzed	by	SPSS	for	outliers,	normal	distribution	(Kolmogorov-Smirnov	and	Shapiro-
Wilk's	tests)	and	homogeneity	of	variances	(Levene's	test)	in	order	to	select	the	correct	statistical	
test.



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

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

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).

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

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

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.

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

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.

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

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.

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

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

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

16.	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.

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.

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
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).
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).
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.

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.

F-	Data	Accessibility

C-	Reagents

D-	Animal	Models

E-	Human	Subjects

We	confirm	compliance	to	these	guidelines.

G-	Dual	use	research	of	concern

N/A

N/A

Yes,	we	used	the	standard	error	of	the	mean	(S.E.M),	shown	in	all	figures.

Yes.	A	Levene's	test	was	performed	to	evaluate	the	homogeneity	variances	across	the	different	
groups	before	applying	an	ANOVA	test.

The	registry	number	of	all	antibodies	used	is	listed	in	Table	1	(Catalog	number	and	RRID).

No	cell	lines	were	used	in	this	work

To	prepare	primary	cultures	of	neurons,	we	used	Wistar	Rat	embryos	(E18),	both	male	and	female,	
from	the	in	site	facility.	For	the	ischemia	model,	we	used	Balb/c	inbred	male	mice	(Balb/cOlaHsd)	
from	Harlan	Laboratories,	Boxmeer,	The	Netherlands,	8-12	weeks	old.	Upon	receipt,	animals	were	
allowed	to	acclimatize	to	our	facilities	for	at	least	one	week	prior	to	ischemic	induction,	kept	with	
the	same	cage	mates	and	daily	inspected	to	check	normal	health	status.	

All	animal	procedures	were	performed	in	compliance	with	European	Union	Directive	2010/63/EU	
and	were	approved	by	the	CSIC	and	Comunidad	de	Madrid	(Ref	PROEX	221/14)	ethics	committees.	
The	housing	facilities	at	the	Institute	were	approved	by	Comunidad	de	Madrid	(#	ES	
280790000188)	and	comply	with	official	regulations.	
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