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1st Editorial Decision 17 July 2019

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. We initially had a
3rd referee lined up, but this referee dropped out unfortunately, so we prefer to make a decision now
and not involved yet another person that would considerably delay publication.

You will see that both reports are encouraging but highlight issues with the study that must be
addressed in a major revision of this work. Ex vivo and in vivo additional experiments have to be
performed to increase significance. Proper controls have to be provided. Details / explanations /
clarifications are also needed throughout the article.

We would therefore 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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wEkxEE Reviewer's comments *#* 4%
Referee #1 (Comments on Novelty/Model System for Author):

Technical quality: Small sample size (n=3 mice) is some studies is inadequate. Using beta-actin
which varies in muscle disease to normalise for loading is a concern.

Novelty: The study is of medium novelty based on previous studies

Medical Impact: Therapy could be developed using this study but appropriate antibodies would need
to be developed so impact would be in the future.

Model System: The mdx mouse model is adequate. C2C12 cells are okay but human myoblasts
should be included to confirm the mouse myoblast studies.

Referee #1 (Remarks for Author):

This manuscript investigates the role insulin growth factor receptor 2 (IGFR2) plays in muscle
regeneration and muscular dystrophy. The manuscripts describes IGFR2 is increased in muscle from
DMD patients and the mdx mouse model. Blockade of this receptor using a neutralizing antibody
induced CD20 phosphorylation, activation of SERCA in myogenic cells and enhanced muscle
regeneration, muscle force recovery and muscle vasculature.

There are several concerns that need to be addressed:

Major:

1. There is no statement on the use of human subjects in the study in the methods section. Please
indicate if these tissues were obtained using informed consent or was off the shelf tissues and
therefore exempt.

2. How many patients were used in the study? Is the tissue from similar aged DMD and control
patients?

3. There is no information on when treatment was started using mdx mice in the study. Mice were
treated from 4-9 weeks starting at what age?

4. Please provide information on the anti-IGF2R antibody used from R&D Systems. Was it an anti-
human or mouse monoclonal or polyclonal and please provide catalogue information?

5. Fig 2G: the anti-IGF2R fusion index is increased compared to untreated. Some comment on the
mechanism by which this improved fusion would be relevant

6. How were the low and high antibody concentrations used to treat mice determined? What is the
pharmacokinetics of the antibody in serum and muscle?

7. Fig 3E: Wild-type mouse muscle served as controls for DMD patient samples. Due to species
differences, this is not an appropriate control for the human studies. Studies using human DMD
muscle should be compared to unaffected patients muscles.

8. Fig 4C: The high anti-IGF2R at 9 weeks the western blot lacks a MHC band, yet the graph shows
high levels of MHC. A rationale for this apparent inconsistency needs to be provided.

9. Fig 4E: Are the ATP hydrolysis data statistically different? In vivo or ex vivo muscle force
measurements should be performed to confirm and quantify improve muscle strength.

10. Fig 6: only an n=3 mice were used. This small sample size could result in statistical errors and
sample size should be increased.

11. Fig 7A: Muscle from 4 and 9 week old wild-type mice should be included to compare vascular
beds with untreated and anti-IGF2R treated animals.

12. Throughout the study beta-actin is used as a loading control. It is well known that dystrophic
muscle disease affects changes in actin levels which will also vary. Using the intensity of all bands
(using Ponceau S staining or other total protein staining methods) is now considered a more accurate
method of normalising for band intensity.

13. A model of DMD muscle disease with and without IGF2R treatment and regulation of signaling
pathways identified in the study would benefit the manuscript

14. Scale bars should be included in all images. Fig 3A &B; Fig 7A &B lack scale bars

Minor

1. Remove the duplicated "in" within the abstract

2. In some places, the manuscript is rather dense and difficult to follow. Please try and simply the
manuscript in these places to make it easier for the reader to follow e.g. splitting Figure 1 into 2
separate Figures to make it easier for the reader.
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Referee #2 (Remarks for Author):

Bella et al. explored the role of IGF2R/CD20 binding in C2C12 myoblast differentiation; the
inhibition of IGF2R in mdx mice shows improved muscle regeneration and muscle tetanic force via
SERCA activation and Ca2+ re-uptake and ameliorated vascular network. This is an interesting
piece of work and the finding could lead to the development of a novel treatment for DMD.

- Graphs and writing style need to be edited.

Minor comments:

Page 3, Results, line 3 "IGF1 and IGF1R expression were not increased in IGF1-treated C2C12
myoblasts" These results must be included in Fig 1A as part of the same assay.

Fig 1B Control data and labels are missing.

Fig 1C Re-adjust the last two labels.

Fig 1 legend Concentrations should be in the methods and not in the legend.

Fig 1E The anti-CD20 WB looks blurry. Quantification cannot be conclusive and the WB assay has
to be repeated.

Fig 2 legend The IGF2R domain 11 AB, CD is orange/red and not yellow.

Fig 2E Missing labels.

Fig 2G/H G is part of F. H has to be moved next to the WB. There are some concerns regarding the
MyHC expression in the last WB sample; it peaks at day 4 but not at day 6 in contrast with the
image showing large myotubes (also the b-actin control seems lower).

Fig EV2C The gating strategy from plot 2 to 3/4 is not clear. Double positive 91.2% or 32%?

Fig EV3] The WB has to be repeated.

Fig EV3 H to L content should be in Fig EV4 and the EV4 content in Fig EV3.

Fig 3 Where is the laminin staining (green) reported in the legend? Is this needed?

Fig 3B The IGF2R staining seems non-specific in the DMD2 patient.

Fig 3D Missing in the figure the label D.

Fig 3F Control must be included.

Page 7 How the IGF2R antibody dosage has been selected? How many injections?

Fig 6A should have only A and B. Quantifications refer to the WBs.

Page 8 Fig 6B should be part of Fig 6A, the current Fig 6C/D should be Fig 6B.

Fig 6A What happens to the CD20 expression (low dosage, 9weeks) in VM?

Fig 7A The WT control sample is missing. TAs or VMs in A?

Fig 7D should be C.

Fig 7C Comparison with controls is missing.

Major:

Fig EV3 How does the author explain the discrepancy between untreated and anti-IGF2R samples in
F and G?

Page 6 "We found that the level of CD20 phosphorylation was higher in mdx muscle and that this
change was related to an alteration in IGF homeostasis" Where are the data supporting this
statement?

Fig 4D TAs: the tetanic force is low in the control mice compared to the anti-IGF2R treated
(4weeks), at 9weeks there are opposite results and no force improvements. How can this
inconsistency be explained? VMs: tetanic force variability at 4 weeks and improvements at 9 weeks.
How can the variation between muscles be explained?

Fig 4E TAs: the ATP hydrolysis (4weeks) shows no correlation with D (4weeks). VMs: the low
dose is missing.

Fig 6C/D The disparity observed between muscles, between control and experimental samples could
mislead the data interpretation and conclusions.

1st Revision - authors' response 12 Septebmer 2019

Referee #1 (Remarks for Author):

This manuscript investigates the role insulin growth factor receptor 2 (IGFR2) plays in muscle
regeneration and muscular dystrophy. The manuscripts describes IGFR?2 is increased in muscle
from DMD patients and the mdx mouse model. Blockade of this receptor using a neutralizing
antibody induced CD20 phosphorylation, activation of SERCA in myogenic cells and enhanced
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muscle regeneration, muscle force recovery and muscle vasculature.
There are several concerns that need to be addressed:

Major:

1. There is no statement on the use of human subjects in the study in the methods section. Please
indicate if these tissues were obtained using informed consent or was off the shelf tissues and
therefore exempt.

The use of animals in this study was authorized by the National Ministry of Health (protocol number
10/13-2014/2015). Muscle biopsies were obtained from the Telethon biobank (GTB12001) and used
for research procedures that were approved by the ethics committee of the University of Milan
(CR937-G). This is now specified in the M&M section.

How many patients were used in the study? Is the tissue from similar aged DMD and control
patients?

Two DMD patients of 10 and 11-years old and two healthy donors of 19 and 22 years-old have been
selected for this study. This is now better explained in the M&M section.

3. There is no information on when treatment was started using mdx mice in the study. Mice were
treated from 4-9 weeks starting at what age?

All the animals have been treated at 3 months old as mentioned in Results section and now included
in the M&M section.

4. Please provide information on the anti-IGF2R antibody used from R&D Systems. Was it an
anti- human or mouse monoclonal or polyclonal and please provide catalogue information?

We used the Polyclonal Goat IgG anti IGF2R (AF2447, R&D Systems). This is now better specified
in the M&M section.

5. Fig 2G: the anti-IGF2R fusion index is increased compared to untreated. Some comment on
the mechanism by which this improved fusion would be relevant

The fusion index was calculated as the ratio of the nuclei number in myocytes with two or more
nuclei versus the total number of nuclei. We have attempted to evaluate the fusion index to evaluate
the differentiation of myoblasts in mature myotubes. We now provide a model to resume the
underling mechanisms of the increased differentiation of anti-IGF2R treated myoblasts and included
this model in a Synopsis. In summary, during exercise, Ca>" is cycled between the cytosol and the
sarcoplasmatic reticulum (SR) through a system by which the Ca®>" pool in the SR is restored by
uptake of extracellular Ca®" via a mechanism called store-operated Ca*" entry (SOCE). Muscular
dystrophies (MD) are often associated with Ca2+ dyshomeostasis. Treatment with anti-IGF2R
activate IGF2R-Gai2 interactions and CD20 phosphorylation promoting the entrance of Ca*" ions in
the sarcoplasm. Blockade of IGF2R facilitates IGF2-IGF IR interactions with consequent IGF1R
phosphorylation which recruits the PI3-K/Akt/mTOR signaling axis to regulate the expression of
skeletal muscle-specific genes that are associated with myogenic differentiation. PI3-K regulates the
CD20 phosphorylation. Increasing levels of Ca*" ions in the sarcoplasm bind to and activate
calmodulin (CaM) which regulates activation of calcineurin and calmodulin kinase II (CaMKII).
Calcineurin dephosphorylates nuclear factor of activated T-cells (NFAT) hereby regulating its
nuclear localization and facilitate the increased expression of genes involved in muscle regeneration
and capillary remodeling. CaMKII activate the reuptake of Ca®" ions in the SR regulating the ATP-
dependent sarcoplasmic/endoplasmic reticulum calcium ATPase pump (SERCA1). Intracellular
Ca’" ions critically regulates contraction and force production of muscle fibers. Free Ca*" ions also
directly stimulate or inhibit Ca*" release via RyR1 in dependency of their luminal and sarcoplasmic
Ca’" concentration. Declined Ca®* ion concentrations in the SR activate interaction of STIM1 with
Orail leading to trans-sarcolemmal Ca*" influx. Blockade of IGF2R reestablished the correct
oscillating pattern of Ca>" ion levels in the microenvironment of myofibrils and protects from MD
acting on different mechanisms of dystrophic muscles.

6. How were the low and high antibody concentrations used to treat mice determined? What is the
Ppharmacokinetics of the antibody in serum and muscle?

The function of the cation independent mannose 6-phosphate/insulin-like growth factor 2 receptor
(IGF2R) is in the transportation and regulation of the extra-cellular bioavailability of Insulin-like
growth factor 2 (IGF2) and mannose 6-phosphate modified proteins '. The homology between
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human and mouse IGF2R is 81% and its domain 11 is highly conserved across all vertebrate species.
To determine the range of dosages of anti-IGF2R, we treated animals daily intravenously. The
effects of the IGF2R blockade were assayed considering: 1) plasma levels of IGF2 in wt (1ng/ml)
and mdx (0.5ng/ml) and circulating IGF2R in wt (0.16ng/ml) and mdx (20ng/ml)(manuscript in
preparation) and 2) that a previous in vitro competition assay showed that anti-IGF2R (R&D
Systems) at the concentration of 20 pg/mL blocks >90% of the binding between Recombinant
Human IGF-II/IGF2 (50 ng/mL) and the Recombinant Human IGF-II R/IGF2R (2 pg/mL)
(IGF2/IGF2R 1:40) (see applications and general protocols of the R&D Systems web site for the
Recombinant Human IGF-II R/IGF2R, Catalog # 2447-GR). Based on this premises, we set a range
of antibody concentration ranging from 10 to 100 molar excess with respect to the plasma levels of
IGF2. On average, mice have around 58.5 ml of blood per kg of bodyweight. We tested mouse
weighing 20 g having a total blood volume (TBV) of approximately 58.5 ml/kg x 0.020 kg =1.17
ml. Thus we selected a range of IGF2R blockade dosages between 10 and 100mg/ per mouse of
20gr weight. IGF2R Blockade doses were estimated to achieve at least 100-fold molar excess over
IGF2R assuming that concentrations of the latter would reach peak values of 10 ng/ml of plasma,
that is, values comparable to those detected in the mdx. A 100-fold molar excess of anti IGF2R over
IGF2 specifically produces more than 95% inhibition of the biding of IGF2 in muscle culture assays.
We tested the pharmacokinetics of the anti-IGF2R delivered intravenously and found that the decay
of the anti-IGF2R in serum of treated animals is around 18 hours suggesting daily administration as
optimal treatment. All these data support a different set of experimental evidences contained in a
separate manuscript in preparation evaluating the agonist or antagonist effects of IGF2R binding
peptides in mdx mice.

7. Fig 3E: Wild-type mouse muscle served as controls for DMD patient samples. Due to species
differences, this is not an appropriate control for the human studies. Studies using human DMD
muscle should be compared to unaffected patients’ muscles.

We appreciate this comment and included healthy human muscles in these experiments. The new
Figure 3 shown healthy human muscle as control for DMD and C57 wild type murine muscle as
control for the mdx.

8. Fig 4C: The high anti-IGF2R at 9 weeks the western blot lacks a MHC band, yet the graph
shows high levels of MHC. A rationale for this apparent inconsistency needs to be provided.
In agreement with this referee we included new representative WB of MHC and relative
housekeeping in the revised Figure 4C.

9. Fig 4E: Are the ATP hydrolysis data statistically different? In vivo or ex vivo muscle force
measurements should be performed to confirm and quantify improve muscle strength.

Statistical analysis of ATP hydrolysis have been previously reported in the results section as “ATP
hydrolysis was significantly increased in the TA (p<0.0001 for the first 3 minutes and p<0.01 after 4
and 5 minutes for low dosages after 4 weeks; p<0.05 for the first minute for high dosages after 9
weeks) and VM (p<0.0001 for the first 4 minutes, p<0.001 after 5 minutes, p<0.01 after 6 minutes
and p<0.05 after 7 minutes for high dosages after 4 weeks, two-way ANOVA with Bonferroni
correction) muscles of 4 and 9 weeks low dose anti-IGF2R-treated mice than in untreated mdx mice
(Fig 4E).” In the previous version of the manuscript we included the muscle force measurements
(Fig 4D expressed as ex vivo tetanic muscle force. However, we understand that it was not clear
thus we improved the presentation of the data in the revised Results section.

10. Fig 6: only an n=3 mice were used. This small sample size could result in statistical errors and
sample size should be increased.

In agreement with this referee we performed more experiments to increase the sample size to n=10
mice per groups. We thank this referee for this comment because we improved our statistical
analysis reducing the SD between specimens.

11. Fig 7A4: Muscle from 4 and 9 week old wild-type mice should be included to compare vascular
beds with untreated and anti-IGF2R treated animals.

We thank this reviewer for this comment. We included vascular analysis of three months old C57BI
wild type mice and provided new images in Figure 7.

12. Throughout the study beta-actin is used as a loading controls. It is well known that dystrophic
muscle disease affects changes in actin levels which will also vary. Using the intensity of all bands
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(using Ponceau S staining or other total protein staining methods) is now considered a more
accurate method of normalising for band intensity.

The alpha-actin could be involved in muscle disease since is one of the players of the muscle
contraction and cytoskeleton structure. Beta and gamma forms are the only two non-muscle
members. They play important rules in basic cellular processes, and are expressed in all cell types.
Beta-actin is the most commonly used loading control for western blot and several authors
previously reported this houseskeeping in DMD animal models * and DMD patients °*. For these
reasons we selected the beta-actin as loading control. Although we agree that Ponceau could be
representative of total proteins (and now considered more accurate), unfortunately we don’t have the
chance to retrieve the original Ponceau of all the gels or to repeat all the WB experiments. Finally,
we never observed beta-actin modifications from our wb gels performed in triplicate from mdx mice
tested in this paper and from other experiments performed in our lab.

13. A model of DMD muscle disease with and without IGF2R treatment and regulation of
signaling pathways identified in the study would benefit the manuscript

As suggested we included in the new version of the manuscript a Synopsis with the model of the
pathway related to the anti-IGF2R treatment.

14. Scale bars should be included in all images. Fig 34 &B; Fig 7A &B lack scale bars
Scale bars have been included in all the figures.

Minor
1. Remove the duplicated "in"" within the abstract
The duplicate “in” has been removed from the abstract.

2. In some places, the manuscript is rather dense and difficult to follow. Please try and simply the
manuscript in these places to make it easier for the reader to follow e.g. splitting Figure I into 2
separate Figures to make it easier for the reader.

As suggested we revised our manuscript separating the results sections in paragraphs and re-editing
all the figures.

Referee #2 (Remarks for Author):

Bella et al. explored the role of IGF2R/CD20 binding in C2C12 myoblast differentiation; the
inhibition of IGF2R in mdx mice shows improved muscle regeneration and muscle tetanic force
via SERCA activation and Ca2+ re-uptake and ameliorated vascular network. This is an
interesting piece of work and the finding could lead to the development of a novel treatment for
DMD.

- Graphs and writing style need to be edited.

All graphs and writing style have been edited as suggested.

Minor comments:

Page 3, Results, line 3 "IGF1 and IGFIR expression were not increased in IGFI-treated C2C12
myoblasts" These results must be included in Fig 14 as part of the same assay.

In agreement with this referee we included the RT-PCR analysis for IGF1 and IGF1R-b expression
of untreated and IGF 1-treated C2C12 myoblasts (new Figure 1A). These results are now described
in the text.

Fig 1B Control data and labels are missing.
The IF staining for IGF2 expression in untreated C2C12 myoblasts as well as labels have been now
included in the new Figure 1B.

Fig 1C Re-adjust the last two labels.
Labels of Figure 1C have been corrected.

Fig 1 legend Concentrations should be in the methods and not in the legend.

We deleted from the legend of Figure 1 the redundant concentrations and maintained only those
needed for the understanding.
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Fig IE The anti-CD20 WB looks blurry. Quantification cannot be conclusive and the WB assay
has to be repeated.

To sustain our quantifications we included in the new Figure 1E the representative images of WB
for anti-CD20 and anti pThr/pSer.

Fig 2 legend The IGF2R domain 11 AB, CD is orange/red and not yellow.
Yellow correspond to the IGF2. This is now better indicated in the legend of Figure 2.

Fig 2E Missing labels.
Labels are now inserted in the new Figure 2.

Fig 2G/H G is part of F. H has to be moved next to the WB. There are some concerns regarding
the MyHC expression in the last WB sample; it peaks at day 4 but not at day 6 in contrast with the
image showing large myotubes (also the b-actin control seems lower).

Figure 2 was modified as suggested. The curves of WB for MyHC expression showed an
anticipation of the myogenic differentiation reason why the amount of MyHC protein is increased at
day 4 and decreased at day 6. The amount of MyHC protein depends on the phenotype of the
myotubes. To verify these hypotheses, we monitored other parameters of differentiation progression:
the length and thickness of myotubes and the number of nuclei per fiber. Moreover, IGF2R
blockade-induced myotubes were found to be longer and to have a low number of nuclei per fiber
compared to untreated myotubes which appeared larger with a high number of nuclei per fiber (Fig
2F), indicating that muscle differentiation of myoblasts exposed to IGF2R blockade proceeded for
those cells that started prematurely to fuse. We included these observations in the Results section
and commented as “We reasoned that this could depend either on a premature differentiation of anti-
IGF2R treated C2C12 myoblasts or on the presence of a mixed population of proliferating and
differentiating cells”.

Fig EV3C The gating strategy from plot 2 to 3/4 is not clear. Double positive 91.2% or 32%?2
In order to clarify this point we modified Fig EV3C deleting plot 3 and 4 and indicating in the text
the Fluo4/CD20 double positive (32%) and the Fluo4-/CD20+ cells (57.4%).

Fig EV3J The WB has to be repeated.
The WB was repeated as suggested and inserted in the new version of EV4C.

Fig EV3 H to L content should be in Fig EV4 and the EV4 content in Fig EV3.
As suggested we modified the EV3 and EV4 figures.

Fig 3 Where is the laminin staining (green) reported in the legend? Is this needed?
Laminin was a mistake now corrected in the legend of Figure 3.

Fig 3B The IGF2R staining seems non-specific in the DMD?2 patient.
We now included a new image for DMD 2 in the revised Figure 3B

Fig 3D Missing in the figure the label D.
Label D is now provided in the Figure 3.

Fig 3F Control must be included.
Human healthy controls have been included in Figure 3 F.

Page 7 How the IGF2R antibody dosage has been selected? How many injections?

The function of the cation independent mannose 6-phosphate/insulin-like growth factor 2 receptor
(IGF2R) is in the transportation and regulation of the extra-cellular bioavailability of Insulin-like
growth factor 2 (IGF2) and mannose 6-phosphate modified proteins '. The homology between
human and mouse IGF2R is 81% and its domain 11 is highly conserved across all vertebrate species.
To determine the range of dosages of anti-IGF2R, we treated animals daily intravenously. The
effects of the IGF2R blockade were assayed considering: 1) plasma levels of IGF2 in wt (1ng/ml)
and mdx (0.5ng/ml) and circulating IGF2R in wt (0.16ng/ml) and mdx (20ng/ml)(manuscript in
preparation) and 2) that a previous in vitro competition assay showed that anti-IGF2R (R&D
Systems) at the concentration of 20 ug/mL blocks >90% of the binding between Recombinant
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Human IGF-II/IGF2 (50 ng/mL) and the Recombinant Human IGF-II R/IGF2R (2 pg/mL)
(IGF2/IGF2R 1:40) (see applications and general protocols of the R&D Systems web site for the
Recombinant Human IGF-II R/IGF2R, Catalog # 2447-GR). Based on this premises, we set a range
of antibody concentration ranging from 10 to 100 molar excess with respect to the plasma levels of
IGF2. On average, mice have around 58.5 ml of blood per kg of bodyweight. We tested mouse
weighing 20 g having a total blood volume (TBV) of approximately 58.5 ml/kg x 0.020 kg =1.17
ml. Thus we selected a range of IGF2R blockade dosages between 10 and 100mg/ per mouse of
20gr weight. IGF2R Blockade doses were estimated to achieve at least 100-fold molar excess over
IGF2R assuming that concentrations of the latter would reach peak values of 10 ng/ml of plasma,
that is, values comparable to those detected in the mdx. A 100-fold molar excess of anti IGF2R over
IGF2 specifically produces more than 95% inhibition of the biding of IGF2 in muscle culture assays.
We tested the pharmacokinetics of the anti-IGF2R delivered intravenously and found that the decay
of the anti-IGF2R in serum of treated animals is around 18 hours suggesting daily administration as
optimal treatment. All these data support a different set of experimental evidences contained in a
separate manuscript in preparation evaluating the agonist or antagonist effects of IGF2R binding
peptides in mdx mice.

Fig 6A should have only A and B. Quantifications refer to the WBs. Page 8 Fig 6B should be part
of Fig 6A, the current Fig 6C/D should be Fig 6B.
Figure 6 was modified as suggested and relative results corrected in the text.

Fig 64 What happens to the CD20 expression (low dosage, 9weeks) in VM?

We performed more WB analysis to be consistent with our data and increase statistical differences.
All WB images of the previous Figure 6 have been replaced with the new ones and statistical
analysis performed using higher number of animals (n=10 per group).

Fig 74 The WT control sample is missing. TAs or VMs in A?
As suggested we included the WT control image in A. In previous legend we already specified the
VM muscle origin of images.

Fig 7D should be C.
Figure 7 has been complety reformated.

Fig 7C Comparison with controls is missing.
As suggested we included in the new figure 7 a representative image of the control staining of
untreated mdx.

Major:

Fig EV3 How does the author explain the discrepancy between untreated and anti-

IGF2R samples in F and G?

The effective phase of SOCE was impaired in CD20-silenced C2C12 myoblasts treated with anti-
IGF2R antibodies, suggesting that CD20 is activated by anti-IGF2R during the store depletion
(SD)(Fig EV3F). The caffeine-induced intracellular Ca** peak was almost completely abolished in
untreated and CD20-silenced cells, demonstrating that SR stores are effectively emptied (Fig
EV3G). In contrast, a Ca>* peak was clearly observed in cells exposed to anti-IGF2R antibodies
indicating that SD efficiency was reduced by blockade of IGF2R via the activation of SERCAL.

Page 6 "We found that the level of CD20 phosphorylation was higher in mdx muscle and that this
change was related to an alteration in IGF homeostasis' Where are the data supporting this
statement?

We corrected this sentence as “We found that the level of CD20 phosphorylation was higher in mdx
muscle and that this change was related to an alteration in IGF2R expression”.

Fig 4D TAs: the tetanic force is low in the control mice compared to the anti-IGF2R treated
(4weeks), at 9weeks there are opposite results and no force improvements. How can this
inconsistency be explained? VMs: tetanic force variability at 4 weeks and improvements at 9
weeks. How can the variation between muscles be explained?

The tetanic force is expressed as Po/CSA (kN/m?) which mean that the force is normalized to
muscle fiber cross sectional area. The treated mdx have an increased muscle regeneration with
increased number of fibers with reduced CSA (see Figure 4A) and similar force to wild type mice
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leading to 150% improvement of treated mdx compared to wild type animals. This point is now
commented in the results sections as “To confirm these findings, we verified that muscle function
was recovered in the IGF2R-treated mdx mice and evaluated the maximum tetanic force (Po)
normalized for the cross-sectional areas (CSA). We found that specific force, was ameliorated in the
anti-IGF2R-treated mdx mice (p<0.05, p<0.001 two-way ANOVA with Bonferroni correction) (Fig
4D). Interestingly, the specific force generated by TA muscles of mice treated with both low and
high doses of anti-IGF2R and VM muscles of mice treated with low dose of anti-IGF2R for 4
weeks, was higher than TA and VM muscles of control C57B16/J (Fig 4D). The increased specific
force and the reduction of CSA of these anti-IGF2R cohorts indicate similar values of Po between
anti-IGF2R treated mdx and C57BI16J control mice”. Moreover, differences in muscle vasculature
may influences muscle strength variability between anti-IGF2R treated muscles (see Figure 7).

Fig 4E TAs: the ATP hydrolysis (4weeks) shows no correlation with D (4weeks). VMs: the low
dose is missing.

We thanks this referee for this comment and inserted the missing low dose values in the new Figure
4E.

Fig 6C/D The disparity observed between muscles, between control and experimental samples
could mislead the data interpretation and conclusions.

In agreement with this referee we we have completely redone the figure 6 reporting new WB
experiments and statistical analysis.
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2nd Editorial Decision 2 October 2019

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 globally supportive. However, before w move forward we would like to
encourage you to address the last set of comments from referee #1.

You will see that while referee 1 initially asked to confirm the main results using human myoblast

cells, this was not done and this referee asks again for it. In addition, this referee has questions that
need answering and the answers should be reflected in the final article.
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wEkxEE Reviewer's comments *#*#%
Referee #1 (Comments on Novelty/Model System for Author):

Technical Quality: Has been improved by increasing animal numbers

Novelty: The study is of medium novelty based on previous studies

Medical Impact: Therapy could be developed using this study but appropriate antibodies would need
to be developed so impact would be in the future.

Model System: The mdx mouse model is adequate. C2C12 cells are okay but human myoblasts
should be included to confirm the mouse myoblast studies.

Referee #1 (Remarks for Author):

This revised manuscript investigates the role insulin growth factor receptor 2 (IGFR2) plays in
muscle regeneration and muscular dystrophy.

The authors have addressed many of my concerns and greatly, however there are a few questions
that need further clarification:

1. Did the authors observe an immune response to the goat polyclonal anti-IGF2R antibody in the
mouse?

2. Could a mouse immune response to the goat polyclonal anti-IGF2R antibody complicate data
interpretation?

3. How much of the anti-IGF2R antibody is present in the muscle of mdx mice after 9 weeks of
treatment?

4. Is the treatment antibody at steady state in the muscle or do levels fluctuate with treatment?

5. What is the proposed mechanism of IGF2R blockade using this antibody e.g. blocking the ligand-
receptor interaction or receptor internalization and loss or some other mechanism(s)?

Referee #2 (Remarks for Author):

All suggested revision points have been properly and satisfactorily addressed which make the
manuscript ready for publication.

2nd Revision - authors' response 29 October 2019

Point by point response to Referee #1

Technical Quality: Has been improved by increasing animal numbers

Novelty: The study is of medium novelty based on previous studies

Medical Impact: Therapy could be developed using this study but appropriate antibodies would
need to be developed so impact would be in the future.

Model System: The mdx mouse model is adequate.

C2C12 cells are okay but human myoblasts should be included to confirm the mouse myoblast
studies.

According to referee’s request, we now added human myoblast results in Fig 2 and in the main text.
Human skeletal myoblasts were treated with anti-IGF2R and tested for their myogenic capacity. The
immunofluorescence, fusion index and WB analysis of early and late myogenic differentiation
markers are now reported in the text and in Figure 2.

This revised manuscript investigates the role insulin growth factor receptor 2 (IGFR2) plays in
muscle regeneration and muscular dystrophy. The authors have addressed many of my concerns

and greatly, however there are a few questions that need further clarification:

1. Did the authors observe an immune response to the goat polyclonal anti-IGF2R antibody in the
mouse?

© European Molecular Biology Organization
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One of the factors that can determine the immunogenicity mechanisms against antibody treatment is
the presence of high amount of antibody aggregates (Bartelds GM, et al. Development of antidrug
antibodies against adalimumab and association with disease activity and treatment failure during
long-term follow-up. JAMA, 2011; Rosenberg AS, et al. Effects of protein aggregates: an
immunologic perspective. AAPS J, 2006), whose uptake can be carried out by antigen presenting
cells or B cells through epitopes presentation. Clearly, pharmaceutical industry and regulatory
agencies have been working to characterize the aggregates that seem mainly involved in the
development of immunogenicity (Carpenter JF, et al. Overlooking subvisible particles in therapeutic
protein products:gaps that may compromise product quality. J Pharm Sci, 2009). In line with these
finding, we have studied antibodies aggregates by performing Dynamic light scattering

(DLS) and Nanotracking analysis (NTA) of anti-IG2R formulation from R&D System formulation
(Appendix Fig S1A and B). Material and method description as well as the results are now included
in the Appendix Supplementary Methods and in Figure S1 caption. In detail, size distribution of anti
IGFR?2 aggregates was detected by DLS technique. We found two major peaks in the ranges of 10-
20 nm (centered at 12.8nm £3.77) and 180-200nm (centered at 196.8nm +56), with an intensity
percentage of 71.5% and the 28.5%, respectively. Saline solution did not shows notable peaks. NTA
detection of anti IGF2R aggregate size distribution showed particle concentration in the main
regions between 0 and 80 nm (One-way ANOVA, p>0.1). Analysis of reactivity against polyclonal
goat anti IGF2R antibody in plasma samples have not shown significant differences in untreated and
treated mdx mice (One-way ANOVA, p>0.05). Thus, the absence of antibodies against goat anti
IGF2R in mdx treated mice suggests that the nano-sized aggregates of anti IGF2R are not
immunogenic in these mice.

2. Could a mouse immune response to the goat polyclonal anti-IGF2R antibody complicate data
interpretation?

The shortage of commercially available anti IGF2R antibody, for in vivo neutralization experiments,
has compelled us to choose the polyclonal goat anti IGF2R from R&D System, on the basis of
previously published data describing the injection of this antibody into murine models (Chen D, at
al. A critical role for IGF-II in memory consolidation and enhancement. Nature, 2011). We adjusted
the in vivo procedure and the antibody concentration to best fit for the mdx animal model and the
intravenous rout of administration, also limiting the immune response risk by lying within the
antibody concentration range shown in literature. Even if the engagement of an immune response
cannot be completely ruled out, mainly arising either from the mouse against the goat antibody or
from the own dystrophic inflammatory environment, we have observed a clear overall beneficial
effect, supported by several and freestanding experimental evidences. In addition, during the
experiments we have never observed adverse reactions, such as unspecific cardiac or respiratory
symptoms or skin lesions, in line with previous results reporting the use of goat anti mouse
antibodies (IL6, TNF alpha) (Stephen E., et al. Neutralization of tumor necrosis factor alpha
reverses insulin resistance in skeletal muscle but not adipose tissue. Am J Physiol Endocrinol
Metab, 2004; Pelosi L., et al. Functional and Morphological improvement of dystrophic muscle by
interleukin 6 receptor blockade. EbioMedecine 2015). Nevertheless, we are aware that we need to
develop appropriate antibodies exploiting chimeric or humanized antibodies or even peptide
synthesis, sustained by solid knowledge of kinetic and biodistribution, to build further a safe and
more feasible approach towards the applicability of this study as therapy.

3. How much of the anti-IGF2R antibody is present in the muscle of mdx mice after 9 weeks of
treatment?

4. Is the treatment antibody at steady state in the muscle or do levels fluctuate with treatment?
We detected both light (23 kDa) and heavy (53.6 kDa) chain goat IgG in TAs and VMs from high
and low dose anti-IGF2R injected mice. Untreated mdx and C57Bl murine muscles were used as
controls. Ponceau staining was used for WB lane quantification. These data are now shown in
Appendix Figure S1.

5. What is the proposed mechanism of IGF2R blockade using this antibody e.g. blocking the
ligand-receptor interaction or receptor internalization and loss or some other mechanism(s)?
Details of proposed mechanism of IGF2R blockade are described in the new version of synopsisand
through the discussion section of the mail text. However, we here summarize the main aspects of
blockade machinery.
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We found increased expression of IGF2R in dystrophic muscles and demonstrated its binding to
CD20. Blockade of IGF2R facilitates IGF2-IGF1R interactions and activate CD20 phosphorylation
promoting the entrance of Ca2+ ions in the sarcoplasm. STIM1 and ORAI1 are the two most
prominent proteins involved in activation and regulation of store-operated Ca2+ entry (SOCE).
STIMI senses the Ca2+ concentration in cellular stores. Depletion of ER calcium results in the
horizontal movement of STIM1 in the SR membrane, causing it to cluster and interact with the
plasma membrane channel-forming protein ORAII. This results in Ca2+ entry into the cell. The
CD20 phosphorylation induced by IGF2R blockade in myoblasts decreases the interaction between
CD20 and ORALII in store-depleted myoblasts, and this effect is increased in store-depleted
myoblasts treated with anti-IGF2R. These data corroborate the hypothesis that CD20 interacts with
ORAII in the muscle plasma membrane and that its phosphorylation promotes the interaction
between ORAII and STIM1, which mediate Ca2+ release from intracellular calcium stores in the
SR. Increasing levels of Ca2+ ions regulate calcineurin/CaMKII pathway and activate SERCA1
leading to increased force production and vasculature remodeling. SERCA activity has been
reported to be reduced in dystrophic muscle. Blockade of IGF2R activated SERCA1 and enhanced
SR Ca2+ uptake, promoting premature differentiation of myoblasts and correcting Ca2+ overload.
CaMKII can activate the reuptake of Ca2+ ions in the SR regulating the SERCAL1. The results of
IGF2R blockade of myoblasts suggest that calcineurin inhibits CaMKII-mediated phosphorylation,
and the inhibition of calcineurin increases phospho-CaMKII, which results in the stimulation of
CaMKII-dependent cellular actions. Otherwise, the IGF2R blockade of mdx mice leads to negative
regulation of CaMKII and activation of calcineurin. Moreover, calcineurin dephosphorylates nuclear
factor of activated T-cells (NFAT) hereby regulating its nuclear localization and facilitate the
increased expression of genes involved in myogenic program. Our results further support the idea
that blockade of IGF2R increases intracellular Ca2+ of myoblasts activating cytoplasmic signaling
cascades with opposite effects on calcineurin activity, and the net effect is NFAT dephosphorylation
and translocation into the nucleus. Moreover, anti-IGF2R binding to domain 11 of IGF2R activates
IGF2R-Gai2 interactions, prevents its interaction with IGF2 and leads to a decrease in the
degradation. In turn, the increased bioavailability of IGF2 for IGFIR interactions leads to
consequent IGF1R phosphorylation that recruits the PI3-K/Akt/mTOR signaling axis regulating
skeletal muscle-specific genes associated with myogenic differentiation. The IGF1-induced pathway
also increases Ca2+ influx via SOCE activation. PI3-K regulates the CD20 phosphorylation. Thus,
blockade of IGF2R reestablishes the correct oscillating pattern of Ca2+ ion levels in the
microenvironment of myofibrils, and exerts a protective role from degenerative mechanisms of
dystrophic muscles. We provide evidence of physical and functional interactions between IGF2R
and CD20. Perturbing this interaction with anti-IGF2R increases IGF bioavailability to IGF1R and
reduces the intracellular Ca2+ concentration in dystrophic muscle cells, eventually resulting in an
extremely significant amelioration of dystrophic muscle histology, vasculature defects and force
performance.
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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

the following infor for each panel where they are relevant:

Each figure caption should

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.

L 2 X 2 X R

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

USEFUL LINKS FOR COMPLETING THIS FORM

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

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

http://grants.nih.gov/grants/olaw/olaw.htm
http://www.mrc.ac.uk/Ourresearch/Ethicsresearchguidance/Useofanimals/index.htm
http://ClinicalTrials.gov

http://www.consort-statement.org

http://www.consort-: org/checklists/view/32-consort/66-title

http://www.equator-network.org/reporting: porting-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/

http://jjj.biochem.sun.ac.za
http://oba.od.nih.gov/biosecurity/biosecurity_documents.htm|
http://www.selectagents.gov/

Please fill out these boxe: (Do not 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?

AS indicated in the text, we specified that the minimum number of samples was three and that we
repeated minimum three times every experiments reported in the Manuscript

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

As reported, we used ten animals per each experiment

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

No animals or samples were excluded from the analysis

3. Were any steps taken to minimize the effects of bias when I les to treatment (e.g. In our experiements we used a computer generated randomisation. In our case of 3 treatment

randomization procedure)? If yes, please describe. groups (1: control, 2: low dose of antibody; 3: high dose of antibody) with 10 animals per group,
we used the Excel function =Rand()to generate a column of random numbers in column A and
[consequently in column B and C.

For animal studies, include a about r evenifnor ion was used. In our case of 3 treatment groups (1: control, 2: low dose of antibody; 3: high dose of antibody)

with 10 animals per group, we used the Excel function =Rand()to generate a column of random
numbers in column A and consequently in column B and C.

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.

To minimize selection bias, blinding was maintained during and after the intervention so that
people that administered the treatment to the animals and take care of them afterwards were
unaware of the treatments. To maintain the lowest possiblity to introduce differences in the
characteristics of animals allocated to treatment groups, the responsible of the experiments did
not reveal the allocation sequence to the people that conducted the experiments until the data
were analyzed.

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

We included in the M&M section this statement: "To minimize selection bias, blinding was
maintained during and after the intervention so that people that administered the treatment to
the animals and take care of them afterwards were unaware of the treatments. To maintain the
lowest possiblity to introduce differences in the characteristics of animals allocated to treatment
groups, the responsible of the experiments did not reveal the allocation sequence to the people
that conducted the experiments until the data were analyzed".

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

Yes, they are justified in the Legend




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

To evaluate the normal distribution of the values obtained in the experiments, each group data
was indicated by the mean and the standard deviation.

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

Yes, it is: values are reported with standard deviation or standard error of the mean as indicated in
Manuscript

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

Yes, itis

C- Reagents

D- Animal

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).

As requested we indicated any information in the Matherial and methods section

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

As indicated in the Manuscript, the C2C12 mouse myoblast cell line was commercially obtained
from the ATCC (ATCC® CRL1772™). Cells were tested one day before and during the experiments
to exclude mycoplasma contamination.

* 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.

Cage population was limited to maximum 4 animals each to ensure the health and welfare of
animals; equipment, and facilities were joined into the cages to ameliorate environmental
conditions. We decided to use only males in order to eliminate the sex variable in the
randomization procedure.

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

[All procedures involving living animals were performed in accordance with Italian law (D.L.vo
116/92 and subsequent additions), which conforms to the European Union guidelines. The use of
animals in this study was authorized by the National Ministry of Health (protocol number
10/13-2014/2015).

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.

Yes we comfirm the compliance with ARRIVE guidelines

E- Human Subjects

F- Data A

G- Dual u:

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

As indicated in the Manuscript, the research procedures described were approved by the ethics
[committee of the University of Milan (CR937-G).

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.

As indicated in the Manuscript, this study was performed in accordance with International
Conference on Harmonisation of Good Clinical Practice guidelines, the Declaration of Helsinki
(2008) and the European Directive 2001/20/EC.

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

No photo of patients are included in the manuscript

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

No restriction on availability are present in the manuscript

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

This is not a clinical trial

16. For phase Il and Il 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.

This is not a clinical trial

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.

this is not a tumor marker study.

ccessibility

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

Not applicable

19. Deposition is strongly recommended for any datasets that are central and integral to the study; please consider the
ljournal’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).

Not applicable

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).

Not applicable

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

in a public repository or included in y information.

Not applicable. Docking simulations were performed using ClusPro 2.0 and computational steps
\were performed using the Fast Fourie Transform (FFT) correlation approach and root mean square
deviation (RMSD) based on the clustering of structures.

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.

Not applicable




