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Referee #1 Review

Remarks for Author:
Wang et al. developed a drug screening system with a human SMN2 reporter cell line and found 
that a compound increased the SMN2 protein level. The flow presented in this manuscript is 
straight forward and easy to understand, but unfortunately the novelty is not st rong in terms of the 
screening strategy to find enhancers of SMN2 expression (previously discussed elsewhere, e.g. 
Drugs. 2018 Mar;78(3):293-305., J Biomol Screen. 2012 Apr;17(4):481-95. Etc.), and invest igat ion 
for MOA of lead compounds is limited or not sufficient . Although the approach is interest ing, there 
are several issues to be resolved for scient ific significance. 

Major points:

1. Evaluat ion of the HTS assay system is insufficient . Posit ive cont rol is lacking and informat ion of 
the HTS method is poor. The authors described that they used fluorescence microscopy, but only 
the name of the light source was writ ten in the methods without explanat ion of the HTS system. It 
is unclear how HTS was conducted, how the fluorescence intensit ies were evaluated using Image J, 
and how autofluorescence of dead cells was dist inguished.
Furthermore, the result of the screen showed poor reproducibilit y as presented in Figure 2H. 10 of 
14 hit compounds did not show the increase of SMN2 protein by Western blot t ing. The SMN2 
expression pat tern in HEK293 might be completely different from that of pat ient fibroblasts, animal 
models, and pat ients, and could have the possibilit y of abnormal karyotype, including the locus in 
SMN1 or SMN2, after long-t ime passages. When the authors use pat ient fibroblasts to confirm the 
therapeut ic effect of hit compounds, cont rol fibroblasts should be set at the same t ime.

2. The authors described that Z-FA-FMK could elongate the life span of SMA model mice in the 
results sect ion. However, Z-FA-FMK did not show any posit ive effect on mouse survival wit h
stat ist ical significance. Furthermore, it is unclear why E64d, which was not a hit compound, was 
selected in the next in vivo experiments, even though there were several cysteine protease
inhibitors. The authors should present the rat ionalit y.

3. Details of the method for in vivo experiments are lacking. The authors should describe how they 
injected Z-FA-FMK into lateral cerebral vent ricles of postnatal day 1 - day 3 mice, and also how 
they decided the dose of compounds. It is unclear whether the amount of Z-FA-FMK 60 ng (155 
microM) of 1 microL per day is appropriate for the t reatment .



4.The authors should invest igate the SMN2 protein levels in spinal  cord of SMN 
model mice after t reatment with Z-FA-FMK and E64d to clarify the POC in vivo.

Minor points
1)The quality of all images to show altered GFP signals is poor with a high background noise. The
authors had bet ter use the Luc reporter system.

2) The authors should add graphs to show the screening results by plot t ing altered rat ios
compared with DMSO cont rol for each compound.

3)In Figure 2H, Western blot t ing band is not appropriate. GAPDH band is also altered by the
addit ion of compounds, including compound #8 up to 2-fold change. The authors should also add
the calculated data to show the changes.

4)In Figure 4A, characterizat ion of different iated motor neurons is lacking. The authors should add
the informat ion of cell-specific markers and their purity (percentage per DAPI etc.)

5)In Figure 4B, the band of act in is also altered when adding Z-FA-FMK.



Referee #2 Review 

Remarks for Author:
Wang et al generated human SMN2-GFP reporter cell line, performed high-throughput screening, 
and ident ified candidates that could increase SMN protein level. Especially, they found an 
irreversible inhibitor of cysteine proteases Z-FA-FMK as a most effect ive candidate. They further 
tested the effect of Z-FA-FMK in pat ient iPSCs and iPSCs-derived motor neurons, and found that 
it is related to protease/degradat ion pathway inhibit ion. Furthermore, authors demonst rated that 3 
cysteine proteases CAPN1, CAPN7, and CTSL were important in mediat ing SMN protein 
degradat ion. Cellular phenotypes of SMN, the abnormal mitochondria behaviors and the neuron 
degenerat ion in motor neurons, were also rescued by Z-FA-FMK treatment . Finally, they 
demonst rated that Z-FA-FMK and another cysteine protease inhibitor had protect ive effects in 
SMA animal models. Overall, the study was well organized and clearly presented, and the 
conclusions were strongly supported by their results. Minor comments include the below:

1. For most of the quant ificat ion data shown, the author indicated that mean {plus minus}  s.e.m.
was shown. The informat ion about replicate/n number for those quant ificat ions should be provided.

2. In Figure 4A, the t ime point  for each stage should also be clearly stated either in the figure, or in
the legend.

3. In Figure 7, the authors ident ified 3 cysteine proteases CAPN1, CAPN7, CTSL as important to
regulate SMN protein stability. However, the effects of Z-FA-FMK on these specific proteases were
not examined or discussed.

4. In Figure 8A, this figure is difficult  to understand. The author should clearly explain the results.

5., In Figure 8 and 9, mitochondria t ransport and neuron degenerat ion were examined to confirm the 
funct ional relevance of SMN protein stabilizat ion mediated by Z-FA-FMK. Ideally, neuronal act ivit ies 
should be examined to eventually confirm the funct ional relevance, or the author should discuss 
about this. 

6. In Figure 9A and B, although there was a decrease in ISI1+ motor neurons in SMA+DMSO group,
the proport ion of DAPI+ nuclei looks similar (i.e. similar numbers of total cells were st ill growing in
each condit ion). How do the authors address the effects of different iat ion variat ions/motor neuron
purity among different groups in their quant ificat ion? Similar issue is for Figure 10C and D.

9. In Figure 9C, the author may also enlarge part of the figure to better display the axon swelling
and breakdown.

10, In Figure 10C and D, there is no WT control. Besides, if there is no DAPI staining for total nuclei, 
how did the author quant ify the percentage of posit ive cells (Figure 10D)?



Referee #3 Review

Remarks for Author:
This manuscript , "Drug screening wit h human SMN2 report er ident ifies SMN prot ein stabilizers to 
correct SMA pat hology", describes const ruct ion of SMN2 report er cell line and it s applicat ion to 
screen for compounds t hat correct SMN2 exon7 skipping, a common cause of SMA. A modest 
scale screen ident ified a compound Z -FA-FMK, a cyst eine protease inhibit or, which increases t he 
amount of SMN∆7. Z-FA-FMK had a posit ive effect on SMN's st ability and on several phenot ypic 
measures, including in SMA pat ient iPSC-derived mot or neurons, as well as a small increase in 
survival of SMA mice model. The manuscript includes several int erest ing observat ions, however, it 
does not in my view add up t o a significant advance and quest ions remain unaddressed.

Several concerns: 

The suscept ibility of SMN∆7 t o proteases has been previously elucidat ed and the potent ial of 
inhibitors of this process for SMA have been previously proposed by st udies from Burnet t /
Fishbeck, Dreyfuss, and Rubin laborat ories. 

Protease inhibit ors, such as Z -FA-FMK, are likely t o have pleiot ropic effect s rather than select ive 
effect on SMN∆7. T his needs t o be invest igated systemat ically, for example, by mass 
spect romet ry. It is possible, and what ever effect s Z-FA-FMK has may be unrelat ed to the SMN 
increase and will be deleterious to cells or an organism in longer t erm experiment s.

Comment : Similar SMN2-based reporter screens for SMA have been previously described, but the 
authors seem to have a nice set up which may be useful for larger scale screens.



December 21, 20181st Editorial Decision

December 21, 2018 

Re: Life Science Alliance manuscript  #LSA-2018-00268-T 

Dr. Xue-Jun Li 
University of Illinois 
Department of Biomedical Sciences 
1601 Parkview Avenue 
College of Medicine at  Rockford 
Rockford, IL 61107 

Dear Dr. Li, 

Thank you for t ransferring your manuscript  ent it led "Drug screening with human SMN2 reporter
ident ifies SMN protein stabilizers to correct  SMA pathology" to Life Science Alliance. The
manuscript  was assessed by expert  reviewers at  another journal before, and the editors t ransferred
those reports to us with your permission. Furthermore, you had already provided an out line on how
you could address the main concerns of the reviewers. 

The reviewers thought that  your work was well-executed, but noted that similar approaches have
been used before and that insight into how SMN stabilizat ion occurs is lacking. This is not a
concern for publicat ion here, and we would thus like to invite you to provide a revised version of
your manuscript . Please provide a point-by-point  response to all concerns raised and include the
informat ion and addit ional data that you already out lined upfront / provided upfront for editorial
assessment. Please also make sure to adequately describe the HTS method (reviewer #1) and to
add the requested quant ificat ions. The potent ial pleiotropic effects of protease inhibitors should
furthermore get ment ioned in the manuscript  text . 

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 

Sincerely, 

Andrea Leibfried, PhD 
Execut ive Editor 
Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 



t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
www.life-science-alliance.org 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A let ter addressing the reviewers' comments point  by point . 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://life-science-
alliance.org/authorguide 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://life-science-
alliance.org/authorguide 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It  is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original microscopy and blot  data images
before submit t ing your revision.*** 

--------------------------------------------------------------------------- 



1st Authors' Response to Reviewers: February 28, 2019

Major concerns from reviewers: 

1. The susceptibility of SMN proteins to proteases has been previously elucidated.

Though previous studies have examined the stability of SMN proteins, they have been focused on 
ubiquitin proteasome and Calpain 1 (summarized in following Table 1). Instead, we have examined 
two major families of cysteine proteinases and studied their effects systematically from 
multiple angles. We first performed a screen for these proteases using RNAi (Fig. 7), then 
evaluated the candidates using co-Immunoprecipitation and Western Blot to exam their binding with 
SMN isoforms (Fig. 7), and finally examined the degradation of SMN proteins after overexpression 
of cysteine proteases using inducible Myc-SMN2a and SMN2d (Fig. 7; Fig. S7). Our data showed 
that both non-lysosomal (i.e. Calpain 1/7) and lysosomal cysteine proteases (e.g. CTSL/CTSB) can 
degrade SMN-full length and SMN-Δ7. These data are significant because except Calpain 1, the 
role of Calpain2/CTSL/CTSB in degrading SMN proteins have not been reported. Moreover, 
cathepsins (CTSB/CTSL) belong to lysosomal cysteine protease and lysosome dysfunction has 
been implicated in many neurological diseases.  Thus, we demonstrate that SMN proteins can be 
degraded by both non-lysosomal and lysosomal cysteine proteases (through either direct 
binding or other mechanisms including lysosomal-mediated pathway), providing novel targets 
for regulating SMN proteins. 

Table 1: Summary of previous studies on SMN protein stability (before our submission) 

Molecules Principle Reference 

1 Proteasome 
inhibitor 

SMN is ubiquitinated and degraded by the ubiquitin 
proteasome system. 

(Abera et al., 2016; Burnett 
et al., 2009) 

2 Gene 
edition 

SMNΔ7 splicing defect creates a potent degradation 
signal (degron) at SMNΔ7's C-terminal 15 amino acids. 

(S and G, 2010) 

3 G418, 
TC007 

SMN C-terminus modulates protein stability in a 
sequence-independent manner that can be corrected 
by translational readthrough. 

(Ebert et al., 2009; Heier 
and DiDonato, 2009; 
Wolstencroft et al., 2005) 

4 GSK-3 
inhibitor 

SMN is phosphorylated by GSK-3 and degraded much 
more rapid. 

(Makhortova et al., 2011) 

mailto:xjli23@uic.edu


5 Autophagy 
inhibitor 

SMN is degraded through p62-dependent autophagy. (Rodriguezmuela et al., 
2018) 

6 LDN-75654 
and its 
analog 

Screened for libraries and identified candidates to 
increase SMN protein expressions; compounds 
showed protective effects in SMA models. The 
mechanisms, however, were not clear; neither 
through inhibiting proteasome nor through inhibiting 
autophagy. 

(Cherry et al., 2013; Rietz 
et al., 2017) 

7 ALLN This work showed that SMN is a proteolytic target of 
Calpain 1. ALLN was used a tool to inhibit Calpain 1 
but its effect was not tested in any SMA cell or 
animal models. Exogenous Calpain 1 was also used. 

(Fuentes et al., 2010) 

2. Effects of Z-FA-FMK and E64d on SMN levels and motor neuron degeneration in vivo in SMA mice
were not clear

We performed additional experiments to examine these and our data revealed a significant increase 
in the numbers of ventral horn motor neurons in lumbar segments after Z-FA-FMK and E64d 
treatment, which is coinciding with the significant increase of SMN proteins in spinal cord tissues after 
treatment (Fig. 10). This is a significant advantage over previous study about Calpain 1 and SMN 
(Fuentes et al., 2010), in which the effects of inhibiting cysteine proteases were not studied in any 
cell or animal SMA models. Our new data confirm the efficacy of both Z-FA-FMK and E64d in SMA 
mice in vivo, providing novel targets and approaches to treating SMA.  

Since E64d can pass BBB and is easy to be administered to neonatal mice, this drug was 
injected into SMA mice daily (every day starting from day 1). This may be why E64d showed a 
stronger effect than Z-FA-FMK in long-term and significantly increased in the life span of SMA 
mice. Nevertheless, Z-FA-FMK which is only treated for 3 days, showed a trend in increasing the life 
span of SMA mice. Both Z-FA-FMK and E64d significantly increase the proportion of spinal motor 
neurons in spinal cord section at day 6 in SMA mice (Fig. 10). These data together 
demonstrate the effectiveness of candidate compounds in vivo and suggest a novel 
approach to treat SMA through targeting cysteine proteases. E64d is a potent inhibitor of thiol 
protease including CTSB (Hook et al., 2015; Inubushi et al., 1994; Romine et al., 2017; Trinchese 
et al., 2008; Tsubokawa et al., 2006). E64d has also proved to be safe to humans as shown in a 
clinical study for Alzheimer’s disease and traumatic brain injury (this trial was stopped because 
lack of efficacy but the drug has proven to be safe to human). Given that E64d can significantly 
increase the proteins levels of SMN, the survival of spinal motor neurons, and the life span of SMA 
mice in vivo, our study not only identifies novel targets for regulating SMN proteins, but also 
provides a new candidate therapeutic agent for SMA.

3. Novelty and significance of our work versus previous studies

Table 1 summarized previous studies that are related to the susceptibility of SMN-∆7 proteins and 
the upregulation of SMN proteins for SMA. As we can see, though previous studies have shown that 
SMN- ∆7 proteins are susceptible to degradation, they are focused on proteasome pathway, 
phosphorylation, and autophagy. The only study showed the role of cysteine protease in the SMN 
degeneration is from Strayer’s group, in which only Calpain 1 was studied. Furthermore, the 
protective effects against motor neuron degeneration by cysteine protease inhibitors have not been 
examined before. During the review of our manuscript, a study reported and examined the role of 
Calpain 1 in SMA models (de la 



Fuente et al., 2018) , but did not examine any Cathepsin (lysosomal-dependent proteases) ; we 
have included a discussion of this study in the Discussion section of the revised manuscript.    

Our work is novel and significant in the following aspects: 1) first work to show that both 
non-lysosomal (e.g. CAPN1/7) and lysosomal cysteine proteinases (e.g. CTSL/CTSB) 
mediate the degradation of SMN proteins; 2) demonstrate the novel effects of Z-FA-FMK and 
E64d, two cysteine protease inhibitors, in increasing SMN proteins in SMA models both in vitro and 
in vivo; 3) reveal the efficacy of Z-FA-FMK and E64d in rescuing motor neuron loss in iPSC-
based culture model and SMA mouse model; E64d also significantly increases the life span 
of SMA mice. Together, our work demonstrates the novel role of cysteine proteases (both 
non-lysosomal and lysosomal cysteine proteases) in regulating SMN protein stability, and 
reveal novel targets and candidate for rescuing motor neuron degeneration for the treatment of 
SMA. 

Point-by-point response to reviewers’ remaining questions: 

Reviewer 1: 

1. Evaluation of the HTS assay system is insufficient. Positive control is lacking and information of 
the HTS method is poor.

- Thank you for pointing this out. We have now included a detailed description about the 
drug screening method (in the Method section) and the examination of positive controls (Fig. 
S1).

2. The authors described that Z-FA-FMK could elongate the life span of SMA model mice in the 
results section. However, Z-FA-FMK did not show any positive effect on mouse survival with 
statistical significance. Furthermore, it is unclear why E64d, which was not a hit compound, was 
selected in the next in vivo experiments, even though there were several cysteine protease 
inhibitors.

- We have now modified our description in the text to “Z-FA-FMK showed a trend in 
increasing the life span of SMA mice”. Since Z-FA-FMK could not pass BBB, this 
compound was administrated to SMA mice only for a short period of time. E64d was 
selected because this drug can pass BBB and was proved to be safe from a previous 
clinical trial. Indeed, E64d significantly mitigated motor neuron degeneration and 
increased the life span of SMA mice (see our “Address to the major concern #2” for 
more details about the protective effects of E64d). We have added the related information 
in the revised manuscript.

3. Details of the method for in vivo experiments are lacking. The authors should describe how 
they injected Z-FA-FMK into lateral cerebral ventricles of postnatal day 1 - day 3 mice, and also 
how they decided the dose of compounds. It is unclear whether the amount of Z-FA-FMK 60 ng 
(155 microM) of 1 microL per day is appropriate for the treatment.

- These details are now added in the revised manuscript (Method section and Results section). 
The concentration of Z-FA-FMK used in ICV injection is based on the amount in another 
paper (Hara et al., 1997), which is also cited in the revised paper.

4. The authors should investigate the SMN2 protein levels in spinal cord of SMN model mice 
after treatment with Z-FA-FMK and E64d to clarify the POC in vivo.



- Thanks for this great suggestion. We have examined the proteins in SMA mice and found that
both Z-FA-FMK and E64d can significantly increase the protein levels of SMN proteins (Fig. 
10A, G).

5. (Minor points 1) The quality of all images to show altered GFP signals is poor with a high 
background noise. The authors had better use the Luc reporter system.

- GFP signals represent SMN-Δ7 proteins which will degrade fast; therefore the GFP signals 
are weak in cells. When measuring the GFP fluorescence by ImageJ software, we always 
consider and calculate the background intensity and remove it from the cellular signals of 
each well. In the future, we will replace GFP with luciferase for further improvement of the 
system.

6. (Minor points 2) The authors should add graphs to show the screening results by plotting 
altered ratios compared with DMSO control for each compound.

- We have now included a graph to show the screening results which identified 14 compounds 
that could brighten the GFP fluorescence by more than 0.5-fold compared to that of DMSO-
treated cells (Fig. 2H).

7. (Minor points 3) In Figure 2H, Western blotting band is not appropriate. GAPDH band is also 
altered by the addition of compounds, including compound #8 up to 2-fold change. The authors 
should also add the calculated data to show the changes.

- GAPDH alteration is attributed to the bias of loading samples, rather than to the addition of 
compounds. We performed the Western blot again and quantified the data (n=4), as shown in 
Figure 3 (the relative levels of SMN proteins compared to GAPDH proteins were utilized for 
comparisons, which eliminate the variations caused by loading different amount of samples). 
From the quantification data, compound #8 is the most effective hit to increase endogenous 
SMN proteins in type I SMA fibroblast cells.

8. (Minor points 4) In Figure 4A, characterization of differentiated motor neurons is lacking.

- This protocol is based on our well-established protocol. We have previously examined and 

characterized the motor neuron differentiation from these SMA iPSCs (Xu et al., 2016). We 
have now described this work in more detail and added detailed information.

9. (Minor points 5) In Figure 4B, the band of actin is also altered when adding Z-FA-FMK.

- To accurately quantify the protein levels, actin was used as a loading control here. 
When comparing between different groups, the levels of SMN proteins relative to actin 
proteins were compared between different groups to eliminate the variations caused by the 
different loading amounts of samples. We also statistically analyzed the quantification data 
between different groups and observed a dose-dependent increase of SMN proteins by Z-
FA-FMK.

Reviewer 2: 

1. For most of the quantification data shown, the author indicated that mean ± s.e.m. was 
shown. The information about replicate/n number for those quantifications should be provided.

- Thank you for bringing this up. We have now included this information in the figure legends.



2. In Figure 4A, the time point for each stage should also be clearly stated either in the figure, or in the 

legend.

- We have now added this information in the figure legends.

3. In Figure 7, the authors identified 3 cysteine proteases CAPN1, CAPN7, CTSL as important to regulate SMN 

protein stability. However, the effects of Z-FA-FMK on these specific proteases were not examined 

or discussed.

- Thank you for this great suggestion. As we discussed in the above section (Address to the major 
concerns #1), we have examined the role of cysteine proteases from multiple angles and 

identified that both lysosomal and non-lysosomal proteases mediate the degradation of SMN 

proteins. We then examined the effects of Z-FA-FMK on these proteases and observed an 

inhibition of SMN protein degradation by Z-FA-FMK after overexpressing cysteine proteases (Fig. 

S7).

4. In Figure 8A, this figure is difficult to understand. The author should clearly explain the results.

- In Figure 8A, these images represent the position (X-axis) versus timing (Y-axis) kymographs.  X-axis 

in the kymograph represents the positions along neuronal axon, Y-axis represents the duration 

that we detected mitochondrial movement (i.e. 5 minutes). Each line in the image 
represents a mitochondrion; if this mitochondrion does not move during 5-minute imaging, 
it will not change its position along X-axis, which will lead to a vertical line. From 
these representative images, we could see less vertical lines in “SMA+Z-FA-FMK” group 
compared to “SMA+DMSO” group, suggesting an increase of mitochondrial transport 
by Z-FA-FMK. A detailed explanation has been added.

5. In Figure 8 and 9, mitochondria transport and neuron degeneration were examined to confirm 
the functional relevance of SMN protein stabilization mediated by Z-FA-FMK. Ideally, neuronal 
activities should be examined to eventually confirm the functional relevance, or the author should 
discuss about this.

- We have now discussed the future examination of neuronal activities in the Discussion 
section.

6. In Figure 9A and B, although there was a decrease in ISI1+ motor neurons in SMA+DMSO 
group, the proportion of DAPI+ nuclei looks similar (i.e. similar numbers of total cells were still 
growing in each condition). How do the authors address the effects of differentiation variations/
motor neuron purity among different groups in their quantification?

- SMA is characterized by the specific degeneration of spinal motor neurons. As we 
reported before, the initial specification of spinal motor neuron lineage was not affected in 
SMA group. So the initial motor neuron proportion is similar between control and SMA groups 
(the efficient generation of Olig2+ motor neuron progenitors were observed in all 
groups). To ensure a rigorous comparison, multiple regions were selected blindly from 
triplicate samples as we described before. The degeneration of spinal motor neurons 
happened in long-term cultures (e.g. changes in morphology and accumulations of 
swellings), which is further supported by the



increased apoptosis in the long-term cultures (Fig. 4E). We have now described these 
more in detail in the revised manuscript.     

7. In Figure 9C, the author may also enlarge part of the figure to better display the axon swelling 
and breakdown.

- An enlarged part was included to show the axon swellings and breakdown.

8. In Figure 10C and D, there is no WT control. Besides, if there is no DAPI staining for total nuclei, 
how did the author quantify the percentage of positive cells (Figure 10D)?

- Thank you for pointing this out. The WT group would be the same as shown for Z-FA-
FMK treatment and here we focused on comparing vehicle- and E64d- treated groups. 
Yes, nuclei staining (Hoechst) was performed; it was not included before for showing other 
two staining more clear.  We have now also included Hoechst in the images.

Reviewer 3: 

1. The susceptibility of SMN∆7 to proteases has been previously elucidated and the potential of 
inhibitors of this process for SMA have been previously proposed by studies from Burnett/Fishbeck, 
Dreyfuss, and Rubin laboratories.

- Though the susceptibility of SMN∆7 to proteases has been previously elucidated, previous 
studies have been focused on ubiquitin proteasome and Calpain 1 (please see the 
summarized Table 1). In addition to Calpain 1, our data identified the novel role of both non-
lysosomal (e.g. Calpain 7) and lysosomal cysteine proteases (e.g. CTSB/CTSL) in degrading 
SMN proteins (Fig. 7; Fig. S7).  This is of high importance because these members are 
different from Calpain 1 and have unique roles under pathological conditions. Please see the 
above section (Address to major concerns of the reviewers) for detailed information on the 
previous studies and our findings.

2. Protease inhibitors, such as Z-FA-FMK, are likely to have pleiotropic effects rather than 
selective effect on SMN∆7. It is possible, and whatever effects Z-FA-FMK has may be on these 
specific proteases unrelated to the SMN increase and will be deleterious to cells or an organism in 
longer term experiments.

- Thanks for bringing up this great point. One of candidate compounds, E64d, has been used 
in a clinical trial for Alzheimer’s disease and traumatic brain injury (from Medtrack). The 
drug has been approved to be safe to humans (this trial was stopped because lack of 
efficacy). In our study, E64d can significantly increase the proteins levels of SMN, the 
survival of spinal motor neurons, and the life span of SMA mice in vivo, suggesting that 
E64d serves a new candidate therapeutic agent for SMA. We have included a 
discussion on this issue in the revised manuscript.
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Dr. Xue-Jun Li 
University of Illinois 
Department of Biomedical Sciences 
1601 Parkview Avenue 
College of Medicine at  Rockford 
Rockford, IL 61107 

Dear Dr. Li, 

Thank you for submit t ing your revised manuscript  ent it led "Drug screening with human SMN2
reporter ident ifies SMN protein stabilizers to correct  SMA pathology". I appreciate many of the
introduced changes, and would like to ask you to st ill address the below listed points prior to
acceptance of your work: 

- I appreciate the provided quant ificat ions, however, the effects on SMN stability are often rather
subt le. This should get ment ioned in the manuscript  text .
- please ment ion the stat ist ical test  used in the figure legends
- the pulldown of Myc seems to not have worked well in the SMN2a/CAPN7 negat ive control
experiment, please replace

If you are planning a press release on your work, please inform us immediately to allow informing our
product ion team and scheduling a release date. 

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES:

These items are required for acceptance. 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tp://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of



papers, hence should be informat ive and complementary to the t it le. It  should describe the context
and significance of the findings for a general readership; it  should be writ ten in the present tense
and refer to the work in the third person. Author names should not be ment ioned. 

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tp://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript .** 

**It  is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original data images prior to final
submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.** 

**Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life
Science Alliance will be published online, alongside the manuscript . If you do want to opt out of this
transparent process, please let  us know immediately.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 
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Life Science Alliance 
Meyerhofstr. 1 
69117 Heidelberg, Germany 
t  +49 6221 8891 502 
e a.leibfried@life-science-alliance.org 
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Dear Dr. Leibfried, 

Thank you for your positive feedbacks and helpful suggestions. Also thank you for inviting us to submit 

the final version in which we have addressed all the listed points (labelled in blue color).  

 

Response to the listed points: 

 

1. I appreciate the provided quantifications; however, the effects on SMN stability are often rather 
subtle. This should get mentioned in the manuscript text.  
 

- We appreciate this great suggestion. Though the increase of SMN-∆7 by targeting individual 
cysteine protease is only 5-20%, the total increase of SMN (both SMN-FL and SMN-Δ7) through 
inhibiting the activity of multiple proteases would be higher. For SMA, Type I patients die 
before the age of 2, while type II patients who have 50% higher levels of functional SMN could 
live well into adulthood. Therefore, a moderate increase in SMN levels would significantly 
improve the survival of motor neurons. Moreover, compounds that increase SMN stability can 
be combined with drugs targeting other mechanisms (e.g. increasing SMN expression) in the 
future for combination therapy. We have now included a discussion on this issue in the revised 
manuscript.  
 

2.    Please mention the statistical test used in the figure legends.  
 

- The related information has been added to the figure legends. 
 

3.  The pulldown of Myc seems to not have worked well in the SMN2a/CAPN7 negative control 

experiment, please replace. 

-    Thank you for pointing this out. We have replaced this in the revised manuscript. 

 

 

Sincerely, 

 

Xue-Jun Li 

Dr. Xue-Jun Li, Associate Professor 
Department of Biomedical Sciences 
Regenerative Medicine & Disability Research Lab 
College of Medicine at Rockford 
Department of Bioengineering 
University of Illinois at Chicago 
Phone:  815-395-5882 
Email: xjli23@uic.edu 
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Dear Dr. Li, 

Thank you for submit t ing your Research Art icle ent it led "Drug screening with human SMN2 reporter
ident ifies SMN protein stabilizers to correct  SMA pathology". I appreciate the introduced changes
and it  is a pleasure to let  you know that your manuscript  is now accepted for publicat ion in Life
Science Alliance. Congratulat ions on this interest ing work. 

The final published version of your manuscript  will be deposited by us to PubMed Central upon
online publicat ion. 

Your manuscript  will now progress through copyedit ing and proofing. It  is journal policy that authors
provide original data upon request. 

Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life Science
Alliance will be published online, alongside the manuscript . If you do want to opt out of this
transparent process, please let  us know immediately. 

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit  materials used in their studies to the appropriate
repositories for distribut ion to researchers. 

You can contact  the journal office with any quest ions, contact@life-science-alliance.org 

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 
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Execut ive Editor 
Life Science Alliance 
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