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14th Mar 20221st Editorial Decision

14th Mar 2022 

Decision on your manuscript EMM-2022-15941 

Dear Dr. Carrella, 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now received feedback from the three
referees who agreed to evaluate your work. 
As you will see from the reports below, while referee #2 supports publication of the work (pending revisions), referee #1 in
particular, but also the other referees, raise major concerns on your study. Given the nature of these concerns and considering
that at EMBO Press we encourage one round of revisions only in a reasonable time frame, I am afraid I see little choice but to
return the manuscript to you at this point with the decision that we cannot offer to publish it. 

I am very sorry to disappoint you in this occasion, and hope that the referees' comments are helpful in your continued work in
this area. 

With kind regards, 

Lise Roth 

Lise Roth 
Editor 
EMBO Molecular Medicine 

***** Reviewer's comments ***** 

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

(1) Mouse strains
1.1. The authors did not disclose the source and the specific line of P347S transgenic mice used in this paper. The original
P347S transgenic mouse paper (PMID: 8943080) describes two lines, which exhibited distinct degenerate rates. Which specific
line was used in this paper?

1.2. Importantly, P347S mice were on the background C57BL/6 (Charles River) (Line 387), and miR-181 deficient mice (on the
background of C57BL/6 (National Cancer Institute). However, except for C57BL/6J (from Jackson Lab), C57BL/6 mice from
almost all other vendors tested (including Charles River) are contaminated with the rd8 (retinal degeneration 8) allele (PMID:
22447858). The littermates with or without rd8 could have degenerated at a different rate. The authors should reveal the rd8
genotyping results to rule out the differential phenotypes that are contributed by the presence of the rd8 allele. 

Referee #1 (Remarks for Author): 

Previously, these authors suggested the inactivation of miR-181a/b can ameliorate the disease phenotype in Leber's hereditary
optic neuropathy mouse models. In the current communication, this author sought to test the hypothesis that miR-181a/b
deficiency can protect photoreceptors in retinal degeneration mouse models. It remains challenging to treat inherited retinal
degeneration (IRD) diseases due to a wide range of genetic mutations. Both the transgenic and AAV injection approaches were
undertaken. P347S rhodopsin mutant mouse line was tested by both methods. Rd10 mice were tested by the latter method.
Several "endpoints" were used singly or together, including immunostaining photoreceptor proteins and dark ERG b-wave.
Additional corrective evidence linking the compromised mitochondria functional pathway in the disease and rescue was
provided. These results prompted the authors to conclude that miR-181a/b deficiency can provide a beneficial effect in treating
multiple types of retinal degeneration diseases. As detailed below, the current presentation lacks rigor in the background,
experimental designs, data quality, and data interpretation. Despite the importance of the subject investigated, several technical
concerns fall short in concluding the miR-181a/b deficiency has a cell-protective role of photoreceptor cells in retinal
degeneration mouse models. 

Major concerns. 



(1) Mouse strains
1.1. The authors did not disclose the source and the specific line of P347S transgenic mice used in this paper. The original
P347S transgenic mouse paper (PMID: 8943080) describes two lines, which exhibited distinct degenerate rates. Which specific
line was used in this paper?

1.2. Importantly, P347S mice were on the background C57BL/6 (Charles River) (Line 387), and miR-181 deficient mice (on the
background of C57BL/6 (National Cancer Institute). However, except for C57BL/6J (from Jackson Lab), C57BL/6 mice from
almost all other vendors tested (including Charles River) are contaminated with the rd8 (retinal degeneration 8) allele (PMID:
22447858). The littermates with or without rd8 could have degenerated at a different rate. The authors should reveal the rd8
genotyping results to rule out the differential phenotypes that are contributed by the presence of the rd8 allele. 

(2) Endpoints.
2.1. The original paper of P347S mice emphasized the rhodopsin immunostaining was indistinguishable from the WT controls
(Figs. 2 and 3 in PMID: 8943080). So it is puzzling why the authors show the rhodopsin mislocalization in the P347S mice and
used it as an endpoint (Fig. 1I-Jm Fig. 2A-D, Fig. 5)?
2.2. The other readouts used, such as the thickness of the photoreceptor nuclear layer (ONL), the length of the inner segment
(by F-actin and the lengths of the outer segment (by TEM) highly subject to the sectioning planes and the survey areas. Both of
this and the single data point cannot convincingly demonstrate the restoration of the photoreceptor structures.
2.3. The mitochondrial populations in photoreceptors are highly heterogeneous, their shape and sizes are dependent on the
distance to the outer segment, the time of the harvest, etc. Thus, it is not reliable to depict the size based on the single TEM
images, as used by this communication without rigorous experimental description (Fig. 3B-F). Recent investigators have resorted
to 3D scanning EM instead due to the problems (e.g., PMID: 34552195; PMID: 33144507).
The Scale Bars of all figures, including EM, are missing.
2.4. The time point for the mitochondria characterization was when the photoreceptors already look dead (Fig. 3C). Why not be
assayed at PN12 to match the transcriptome analysis and to directly address the mitochondria atrophy is an "early" event, i.e., a
cause vs. consequence of the cell death.
2.5. Scotopic ERG a-wave represents photoreceptor functions. Several P347S mouse lines still have detectable a-wave (PMID:
8943080). It is curious why the a-wave results were not shown, but only the b-wave data were shown. Since b-wave represents
the inner retinal neuron function, the positive results cannot directly conclude the improvement of photoreceptor function. Please
show the Scotopic ERG a-wave (taken at different light intensity illumination) of both mutant and WT control mice. The latter
control will help to register the extent of the functional restoration relative to the WT mice.
2.6. The authors showed the PNA staining is better preserved in the double transgenic mice (Fig. 1). Since PNA was typically
used to highlight the cone outer segments, does the miR-181a/b deficiency improve the cone photopic ERG (a and b waves)?
2.7. To claim for the cell-protective role of miR181a/b, one might have to show the slow-down of the photoreceptor cell death or
prevent cell death for early intervention. These are not the case in the current presentation. Fig. 2E shows the ONL thickness
was increased from 5 to 6 uM. The minor, albeit "statistically significant", the increase was unlikely to be physiologically relevant,
considering the WT ONL is up to 50-um thick. The ONL thickness is region-dependent (~50um for central, and ~25um for
periphery). Unfortunately, the regional variation was not considered in any of the ONL thickness quantification (Fig. 2E, Fig. EV
1C). Hence, calling miR-181a/b deficiency has a protective role (Lines 253, 262, 772, ...etc.) is an overstatement.
2.8. Although the cell-type specificity was well demonstrated for the AAV studies, only a small region was shown. Please show
the low-magnification view of the entire retina globe for the overall infection rate. Were the eyes with injection-related trauma
been excluded for consideration? This information is useful for the consideration of the ERG results, which should be carried out
using the criteria as described above.

2.9. The authors used either "eyes" or "tissues" in describing the procedures for RNA isolation (qPCR, transcriptome) and
protein isolation (Lines 396, 399, 417, 790). What tissues? Were the whole eyes (containing many cell types including the lens,
cornea, etc.) were used? The changes in the expression of the miR181a/b targets or mitochondria functions of the mixed cell
population do not necessarily suggest that these genes are changed in the photoreceptors. Can the authors demonstrate any of
the proteins were changed in the photoreceptor cell layers by immunostaining? 

3. Others

3.1. The sources of the mouse lines should be acknowledged. 

3.2. Methods should be written at a detailed level that others can reproduce. 

3.3. The vectors, the helpers, the cell systems, and the purification of AAV should be detailed. 

3.4. Erroneous statement or overstatement. 

Since only correlative data was provided, LINE 109. "We also observed amelioration of mitochondria morphology in PRs, which
is mediated by regulation of the mitochondria fission protein Dra1, mainly via the activation of the Jak2/Stat3 pathway" is an
overstatement. 



Line 60. IRD represents the most important cause of vision impairment in the Western population." is an erroneous statement.

LINE 101-103 is an erroneous statement. There is no experimental data that supports that mitochondria dysfunction is an "early
event" of photoreceptor cell death in P347S rhodopsin mutation. The transcriptome/qPCR/proteins data were obtained from
multiple eye cell types. The mitochondria characterization of photoreceptors was carried out at the time point when the
photoreceptors were severely atrophic (see above). 

Discussion should be grossly truncated and focus on discussing the experimental results. Speculation should be stated so
whenever it is complying. 

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

All models used are well established models in the study of IRD. 

Referee #2 (Remarks for Author): 

The paper titled miR-181a/b downregulation: a mutation-independent therapeutic approach for Inherited Retinal Diseases (IRD)
by Sabrina Carrella builds on previous publications demonstrating the toxicity of mir-181 in response to retinal stress. 
This work further demonstrates the use of miRNA as possible therapeutic approaches for reducing the severity and progression
of degeneration. 
The paper provides a strong overview of the current gene therapy landscape and does well to introduce the importance of the
topic and the relevance of the studying mir-181. In particular the role of miR-181 to regulate mitochondrial biogenesis is
important to the study of IRD as mitochondrial dysfunction is known to be significantly involved with disease onset and
progression. 
This is a really strong set of data, and a very well written manuscript. I have no hesitation recommending this for publication, with
some minor tweaks and suggestions indicated below. 

Minor improvements: 
Results 
As a general critique suggest including the number of animals and the age of the animals in each figure to clearly identify the
variabilities in each data set. 
Figure 1: 
1. Only A wave responses are shown in figure 1F. Strongly suggest showing representative images of the ERG traces and also
include B wave data as well.
2. Optical densitometry quantification of the microscopy images to quantify the differences in intensity and locations of the
various retinal stains will strengthen this important data.

Figure 2: 
1. For consistency in the P90 aged animals please repeat all the same immunohistochemistry straining as per figure 1. This
would strengthen the manuscript by showing and comparing the differences between P30 and P90 days.
2. Once again please show the quantification of microscopy images and also the ERG B wave data and representative EGRs as
well.

Figure 3: 
1. Further context to the RNAseq data is required. What analysis was performed and while it is mentioned this is a reanalysis,
further detail in the figure should be provided. Perhaps a table of associated genes used for the analysis would be beneficial, or
a list of genes associated with the specific pathways identified.
2. This is true for all figures but especially for figure 3 E and F. It is difficult to see which is the P values associated with each
comparison. Suggest either use lines or * to indicate the significance as well as which are the comparisons being explored.
3. While not significant I would suggest including the data of the mitochondrial number in this section. It is good data to show
that there is no change in number, but a change in their morphology. This data's inclusion would help make this point more
clearly.

Figure 4: 
1. The WB data is not particularly strong. Especially the GAPDH staining which has not provided a great reference level.
Particularly for the P347S values which appear significantly stronger than other parts of the gel. Authors should comment on this
or redo this analysis.
2. All WB data should be shown. At present only representative images for Drp1 are provided. Please provide this data for all
other WB performed.

Figure 5: 
1. Again further ERG data is required and the representative images. Also there is no control ERG shown as a baseline reading.



This should be included.
2. The GFP labelling is not shown anywhere in the main images, so it is unclear if the AAV transfection was successful (Note
some are placed in the supplementary). Quantification and qualitative data is required to validate these findings and this should
all be included in the main results not in the supplementary section.

Figure 6: 
1. Justification of the different functional tests are required. Did the ERGs not show a positive result? Suggest consistency of
tests across the experiments reported in this manuscript.

Discussion 
Really strong discussion with no suggestions for improvement. This was a pleasure to read. 

Referee #3 (Comments on Novelty/Model System for Author): 

Focusing on mitochondria is not new to rescue inherited retinal diseases but focusing on miR-181a/b is novel approach and
impact is high if true. They have already published one paper in EMBO Mol Med for the basics of this micro RNA to rescue and
maintain mitochondria structure. 

Referee #3 (Remarks for Author): 

Submitted manuscript by Carrella et al., focus on miR-181a/b, which targets number of gene transcript of cox11, erk2, mcl1,
bcl2, nrf1, coq10b, park2 and others leading to the biogenesis, clearance and detoxification ROS in mitochondria. Authors
demonstrate induction of drp1 protein by miR-181a/b suppression mainly via activation of Jak2/Stat3 pathway by QT-PCR.
Author have shown previously that inactivation of miR-181a/b protects RGC in LHON mice model. In this manuscript authors
have used the same method on P347S rhodopsin dominant and recessive rd10 retinitis pigmentosa mouse models. AAV2/8
vector was used to deliver RHO-Sponge-miR-181a/b into the subretinal space for P347S Tg-mice and rd10 mice. miR-181a/b-1
+/+ mice was mated with P347S Tg-mice to generate genetically suppressed mice of miR-181a/b. The suppression was
performed by Suppression of miR-181a/b do not cause abnormality in normal mice. 

Comments to authors, 

Authors has shown results of rescuing both dominant and recessive RP by modulating mitochondria through miR-181a/b
suppression. The aim is promising but additional information is needed for positive conclusion. 

1.Please add scale for all photos of tissue sections in this manuscript.

2.Fig.1: Please show photo of full retina to observe full structure of the photoreceptor and other area of retina.

3.Fig.3B: Please add scale and organelle name in the photo.

4.Fig.5 & Fig.6: Additional immunostaining of endogenous photoreceptor makers is needed to assess the condition of the retina.
Normal mouse section should be added for this assessment and the entire retina should be shown. Mitochondria staining should
be also added to see how much is remaining compare to normal retina and non-treated disease mice.

As a service to authors, EMBO provides authors with the possibility to transfer a manuscript that one journal cannot offer to
publish to another EMBO publication. The full manuscript and if applicable, reviewers reports are automatically sent to the
receiving journal to allow for fast handling and a prompt decision on your manuscript. For more details of this service, and to
transfer your manuscript to another EMBO title please click on Link Not Available 

Please do not share this URL as it will give anyone who clicks it access to your account. 



Pozzuoli, 21-03-2022 

Dear Dr. Roth, 

thanks a lot for handling our manuscript (EMM-2022-15941). As you can understand, we are a little 

disappointed by your decision. Indeed, we feel that, based on the Reviewers’ comments, there is room 

for sending you a revised version of the paper that can satisfy their major concerns. In particular, we 

feel that most of Reviewer 1’s concerns about insufficient rigor in data interpretation derive mostly 

from misunderstanding and from easily addressable technical issues. 

In the enclosed point-to-point response, we specifically address all the major concerns raised by 

Reviewers 1 and 3. As you will see, we believe that we can provide a revised version of the manuscript 

in a reasonable timeframe with a limited number of additional experiments required. 

We hope you can give us the opportunity to proceed with the submission of a revised version of the 

manuscript and we look forward to hearing from you. 

Sincerely, 

Sandro Banfi, MD 
Professor of Medical Genetics 
Dept. of Precision Medicine  
University of Campania “Luigi Vanvitelli” 
via Luigi De Crecchio 7, 80138 Naples, Italy 

Associate Investigator  
TIGEM (Telethon Institute of Genetics and Medicine) 
Via Campi Flegrei 34, 80078 Pozzuoli (Naples), Italy 
Tel:  +39.081.19230606 
Fax: +39.081.19230651 
Email: banfi@tigem.it 

 Sabrina Carrella, PhD 
TIGEM (Telethon Institute of Genetics and Medicine) 
Via Campi Flegrei 34, 80078 Pozzuoli (Naples), Italy 
Tel: +39 08119230655 
Email: carrella@tigem.it 

23rd Mar 2022Appeal 



RESPONSE TO REVIEWERS 

Referee #1 

Major concerns. 
(1) Mouse strains
R1: 1.1. The authors did not disclose the source and the specific line of P347S
transgenic mice used in this paper. The original P347S transgenic mouse paper
(PMID: 8943080) describes two lines, which exhibited distinct degenerate rates.
Which specific line was used in this paper?

OUR REPLY: We thank Reviewer 1 for pointing out this important issue. The line we used is the A1 

(Li et al., 1996). We obtained the line from the laboratory of Dr. Jane G. Farrar (Chadderton et al., 2009; 

Loscher et al., 2007; Palfi et al., 2016) via request of one of us (Prof. Enrico Maria Surace). The same 

line was previously reported by us in a number of publications, as also mentioned in line 387 of the 
current version of the manuscript (Botta et al., 2017, 2016; Karali et al., 2020; Claudio Mussolino et 

al., 2011; C Mussolino et al., 2011).  

We apologize for not providing the exact source of the P347S line but this omission can be easily 

amended in a revised version of the manuscript. 

R1:1.2. Importantly, P347S mice were on the background C57BL/6 (Charles River) 
(Line 387), and miR-181 deficient mice (on the background of C57BL/6 (National 
Cancer Institute). However, except for C57BL/6J (from Jackson Lab), C57BL/6 mice 
from almost all other vendors tested (including Charles River) are contaminated with 
the rd8 (retinal degeneration 8) allele (PMID: 22447858). The littermates with or 
without rd8 could have degenerated at a different rate. The authors should reveal the 
rd8 genotyping results to rule out the differential phenotypes that are contributed by 
the presence of the rd8 allele. 

OUR REPLY: We believe that the rd8 allele does not contribute to the phenotypic amelioration that 

we observe in our experiments for the following reasons: 

1. As mentioned above, the P347S line used in this manuscript was obtained from Dr. Jane G.

Farrar. This line is in the 129 S2/SvHsd (Harlan, Huntington, UK) background (Chadderton et

al., 2009; Loscher et al., 2007; Palfi et al., 2016). The 129 S2/Sv background is wt for the rd8

allele (Luhmann et al., 2015; Mattapallil et al., 2012). In the revised version of the manuscript,

we will amend the material and methods section by providing further details on this line.

2. In our experimental setting, we used F1 P347S transgenic mice obtained by crossing F0 animals
with C57BL/6J mice (see lines 286-387), as also previously described (Botta et al., 2017, 2016;

Karali et al., 2020; Claudio Mussolino et al., 2011; C Mussolino et al., 2011). We want to point

out that, for this purpose, we only used C57BL/6J mice that Charles Rivers delivered to us

thanks to an agreement with the Jackson Labs (https://www.criver.com/products-services/find-

model/jax-c57bl6j-mice?region=27). In a revised version of the manuscript, we will provide

further details on the mouse strains used.

3. The rd8 allele has been reported to cause typical rd8 lesions to a variable extent, which were

well developed as early as 3-6 weeks of age (Mattapallil et al., 2012; Mehalow, 2003). In a

previous paper (Indrieri et al., 2019), we already demonstrated that the miR-181a/b+/+ and the

miR-181a/b-/- mice did not show any retinal abnormalities, as assessed by morphological and

functional analyses (ERG), at 8 weeks of age.

https://www.criver.com/products-services/find-model/jax-c57bl6j-mice?region=27
https://www.criver.com/products-services/find-model/jax-c57bl6j-mice?region=27


As additional precaution, we also screen the acquired C57BL/6J mice for the possible presence of the 

rd8 allele. Just as a representative example, the figure below shows the result of a Sanger sequencing 

analysis of the Crb1 locus encompassing the rd8 mutation carried out in a C57BL/6J male and a 

C57BL/6J female.  The analysis reveals no evidence for the presence of the Rd8 allele.  

 

Based on the above considerations, we are confident that there is no rd8 contamination whatsoever in 

the mouse litters we used for the AAV-mediated Sponge-miR-181a/b injection in the paper.  

 

 
 

Moreover, we want to point out that, again in the case of Sponge-miR-181a/b experiments, animals are 

injected in one eye with AAV2/8.GFP.Sponge-miR-181a/b and with AAV2/8. GFP (control) in the 

contralateral eye (as reported in lines 211-212; and line 274). In this experimental setting the 

contribution of the genetic background is therefore minimized.  

 

 
(2) Endpoints. 
R1: 2.1. The original paper of P347S mice emphasized the rhodopsin 
immunostaining was indistinguishable from the WT controls (Figs. 2 and 3 in PMID: 
8943080). So it is puzzling why the authors show the rhodopsin mislocalization in the 
P347S mice and used it as an endpoint (Fig. 1I-Jm Fig. 2A-D, Fig. 5)? 
 

OUR REPLY: Indeed, this is not the first time that Rhodopsin mislocalization in the ONL has been 

reported in the P347S mouse line, by using anti-rhodopsin antibodies that recognise both murine WT 

RHO and human RHO [(Chadderton et al., 2009), Figure 6; (Patrizi et al., 2021), Figure 4; (Marrocco 

et al., 2021), (Figure 3)], as in the case of our paper (anti-Rhodopsin antibody used: Abcam, ab3267, 

see line 448). 

Li and colleagues (Li et al., 1996) compared the distribution of human rhodopsin between P347S mice 

(C1 line) and the NHR, E line (a previously characterized transgenic mouse line overexpressing wild 

type human rhodopsin) at postnatal day 20 (please note that we do our analysis at later stages). They 

used the monoclonal antibody rho 3A6 (Hodges et al., 1988), which recognizes the human but not the 

murine rhodopsin, observing no differences between the wt and mutant human rhodopsin distribution 

(as correctly underlined by the reviewer 1).  

Therefore, based on all of the above considerations, we do not believe that our data are in contrast with 

previous reports 
In the revised version of the manuscript, we will add further details on the specificity of the anti-

Rhodopsin antibody used also in the Results, for the sake of clarity. 

 
R1: 2.2. The other readouts used, such as the thickness of the photoreceptor 
nuclear layer (ONL), the length of the inner segment (by F-actin and the lengths of 
the outer segment (by TEM) highly subject to the sectioning planes and the survey 
areas. Both of this and the single data point cannot convincingly demonstrate the 
restoration of the photoreceptor structures. 
 
OUR REPLY: The count of nuclei in the ONL, the evaluation of the ONL thickness and the analysis 

of photoreceptor markers by immunofluorescence, and active-Casp3 and TUNEL (reported in figure 1, 



figure 2, figure 5, figure 6, Supplementary figure 1, Supplementary figure 5) were performed only on 

sections that contain the optic nerve and in comparable regions with respect to the distance from the 

optic nerve (as reported in lines 465-472, line 441, and line 459). Such kind of selection ensures the 

characterization of comparable planes and areas. The OS length was analysed on at least 10 images per 

eye, for a total number of OS measured of around 200 for the P347S and 150 for the P347S/miR-181a/b-

1+/-. Only tissue sections in which the sagittal orientation of the connecting cilium (cc) was visible were 

chosen, as shown in Figure Appendix 1, ensuring the correct sectioning of the eyes (as we reported in 

lines 475-478). 

 
R1: 2.3. The mitochondrial populations in photoreceptors are highly heterogeneous, 
their shape and sizes are dependent on the distance to the outer segment, the time 
of the harvest, etc. Thus, it is not reliable to depict the size based on the single TEM 
images, as used by this communication without rigorous experimental description 
(Fig. 3B-F). Recent investigators have resorted to 3D scanning EM instead due to 
the problems (e.g., PMID: 34552195; PMID: 33144507). 
 
OUR REPLY: We are aware of the highly heterogeneous shape and sizes of mitochondria in 

photoreceptors. Indeed, to avoid daily changes that occur in photoreceptor mitochondria [reported in 

zebrafish cone photoreceptors, (Giarmarco et al., 2020)] we carried out TEM on retinal samples derived 

from animals of the same litter (as mentioned in lines 390-391) whose eyes were collected all together 

at the same time of the day. We analyzed mitochondrial number, perimeter and area on several TEM 

images derived from 2 eyes/genotypes, for a total number of images analyzed of 22/genotype. Only 

tissue sections in which the sagittal orientation of the connecting cilium (cc) was visible were chosen, 

as shown in Figure Appendix 1, ensuring the correct sectioning of the eyes (as we report in lines 528-

529). The mitochondrial characterization was performed for all mitochondria located within the entire 

inner segment (IS), from the outer limiting membrane to the outer segment (OS). Our data clearly show 

that P347S mitochondria are fragmented and that the changes in shape and size that we report are 

independent from localization within the IS. The same is evident for P347S/miR-181+/- mitochondria 

that show an amelioration of their morphology. Representative images showing the region of interest 

are reported below (scale bars are 2 µm). This experimental methodology has been already reported in 

other publications (Anastasia et al., 2021; Costa et al., 2010; Indrieri et al., 2019; Mirra et al., 2021; 

Naon et al., 2016; Ozaki et al., 2020; Quintana-Cabrera et al., 2018; Tsakiri et al., 2019; Xia et al., 

2019). Nevertheless, we can also add, in the revised version of the manuscript, additional analysis of 

mitochondria morphology such as immunofluorescence with mitochondrial markers, to further 

corroborate the above phenotypes. 

 



 
 
 

R1: The Scale Bars of all figures, including EM, are missing. 
 
OUR REPLY: We strongly apologize for this inaccuracy. Unfortunately, this omission originates from 

a technical problem that occurred during the conversion in pdf of the originally uploaded files on the 

journal website. Indeed, all scale bars are present in the full size .tif versions uploaded. Nevertheless, 

we apologize again for not realizing about this problem in the generated pdf file. Obviously, this 

omission is easily amendable in a revised version of the manuscript.  

 
R1: 2.4. The time point for the mitochondria characterization was when the 
photoreceptors already look dead (Fig. 3C). Why not be assayed at PN12 to match 
the transcriptome analysis and to directly address the mitochondria atrophy is an 
"early" event, i.e., a cause vs. consequence of the cell death. 
 
OUR REPLY: We chose to perform most of our “morphological” phenotypic analysis (including 

mitochondria characterization) starting at p30 because we wanted to correlate functional rescue with 

changes in morphology of retinal structure following miR-181a/b downregulation. Since p30 is the first 

suitable and reliable time point for ERG analysis, we decided to begin all the phenotypic analysis at 

that stage to address the miR-181a/b downregulation effect at the same time point. In any case, the 

Reviewer’s request is well taken and to address it, we will add additional immunofluorescence assays 

for mitochondrial markers at p12 in the revised version of the manuscript. 

 
R1: 2.5. Scotopic ERG a-wave represents photoreceptor functions. Several P347S 
mouse lines still have detectable a-wave (PMID: 8943080). It is curious why the a-
wave results were not shown, but only the b-wave data were shown. Since b-wave 
represents the inner retinal neuron function, the positive results cannot directly 
conclude the improvement of photoreceptor function. Please show the Scotopic ERG 



a-wave (taken at different light intensity illumination) of both mutant and WT control 
mice. The latter control will help to register the extent of the functional restoration 
relative to the WT mice. 
 
OUR REPLY: We have registered the a-waves from the same group of animals at the same time points 

for which the b-waves are shown. We will add this information in the revised version of the manuscript. 

 
R1: 2.6. The authors showed the PNA staining is better preserved in the double 
transgenic mice (Fig. 1). Since PNA was typically used to highlight the cone outer 
segments, does the miR-181a/b deficiency improve the cone photopic ERG (a and b 
waves)? 
 
OUR REPLY: As already stated in our response to the previous point, we will add the a-wave 
responses, both scotopic and photopic, in the revised version of the manuscript. The cone photopic ERG 

b-wave results are already shown in in figure 1H and figure 2F of the current version of the manuscript.  

 
R1: 2.7. To claim for the cell-protective role of miR181a/b, one might have to show 
the slow-down of the photoreceptor cell death or prevent cell death for early 
intervention. These are not the case in the current presentation.  
 
OUR REPLY: In figure 1B-G we showed images and quantification of TUNEL assay and Active-

Casp3 immunofluorescence staining, highlighting that miR-181a/b downregulation significantly 

decreases the extent of cell death in Outer nuclear layer (ONL). 

 
R1: Fig. 2E shows the ONL thickness was increased from 5 to 6 uM. The minor, 
albeit "statistically significant", the increase was unlikely to be physiologically 
relevant, considering the WT ONL is up to 50-um thick.  
 
OUR REPLY: Figure 2 shows data obtained at p90, an advanced time point of retinal degeneration in 

the P347S animal model, with only a single row of photoreceptor nuclei. Although the small increase 

is far from that present in the wild type condition, nevertheless it underlies an amelioration of retinal 

function (as assessed by ERG) thus supporting its physiological relevance and ability to slow-down the 

degeneration of this severe and dominant form of RP, for which at present no treatments are available.  

 

R1: The ONL thickness is region-dependent (~50um for central, and ~25um for 
periphery). Unfortunately, the regional variation was not considered in any of the 
ONL thickness quantification (Fig. 2E, Fig. EV 1C). Hence, calling miR-181a/b 
deficiency has a protective role (Lines 253, 262, 772, ...etc.) is an overstatement. 
 

OUR REPLY: As also stated above, the ONL thickness and the analysis of photoreceptor markers by 

immunofluorescence, were performed only on sections in which the optic nerve was contained and in 

comparable regions with respect to the distance from the optic nerve (as reported in lines 465-472, line 

441 and line 459). Such kind of selection ensures the characterization of comparable planes and areas 

of the retina for the analyses of the different genotypes or sponge treatments. 

 
R1: 2.8. Although the cell-type specificity was well demonstrated for the AAV 
studies, only a small region was shown. Please show the low-magnification view of 
the entire retina globe for the overall infection rate. Were the eyes with injection-
related trauma been excluded for consideration? This information is useful for the 
consideration of the ERG results, which should be carried out using the criteria as 
described above. 
 



OUR REPLY: In the figure below, we provide an example of retinas injected with 

AAV2/8.CMV.GFP-Sponge-miR-181a/b and with AAV2/8.CMV.GFP (control) in the contralateral 

eye, analyzed by fundoscopy. Only sections with comparable GFP expression levels were compared. 

We indeed excluded from our analysis samples that showed sign of injection-related damages, or eyes 

that turned out to be not properly injected as assessed from GFP expression analysis.  

We will add this information in the materials and methods section of the revised version of the 

manuscript.  
 

 
 

R1: 2.9. The authors used either "eyes" or "tissues" in describing the procedures for 
RNA isolation (qPCR, transcriptome) and protein isolation (Lines 396, 399, 417, 
790). What tissues? Were the whole eyes (containing many cell types including the 
lens, cornea, etc.) were used? The changes in the expression of the miR181a/b 
targets or mitochondria functions of the mixed cell population do not necessarily 
suggest that these genes are changed in the photoreceptors. Can the authors 
demonstrate any of the proteins were changed in the photoreceptor cell layers by 
immunostaining? 
 
OUR REPLY: We extracted RNA or proteins from optic cup. We will add more precise information 

about this issue in the revised version of the manuscript. Moreover, we will also provide 

immunofluorescence or immunostaining analysis of miR-181a/b modulated proteins in retinal sections.  

  
 
R1: 3. Others 
 
3.1. The sources of the mouse lines should be acknowledged. 
 
3.2. Methods should be written at a detailed level that others can reproduce. 
 
3.3. The vectors, the helpers, the cell systems, and the purification of AAV should be 
detailed. 
 
OUR REPLY: We will fix all of the above points 
 



3.4. Erroneous statement or overstatement. 
 
Since only correlative data was provided, LINE 109. "We also observed amelioration 
of mitochondria morphology in PRs, which is mediated by regulation of the 
mitochondria fission protein Dra1, mainly via the activation of the Jak2/Stat3 
pathway" is an overstatement. 
 
OUR REPLY: We will tune down the above statement 
 
Line 60. IRD represents the most important cause of vision impairment in the 
Western population." is an erroneous statement. 
 
OUR REPLY: We agree with the Reviewer. This is an erroneous statement: we will certainly revise 

it. 

 
LINE 101-103 is an erroneous statement. There is no experimental data that 
supports that mitochondria dysfunction is an "early event" of photoreceptor cell death 
in P347S rhodopsin mutation. The transcriptome/qPCR/proteins data were obtained 
from multiple eye cell types. The mitochondria characterization of photoreceptors 
was carried out at the time point when the photoreceptors were severely atrophic 
(see above). 
 
Discussion should be grossly truncated and focus on discussing the experimental 
results. Speculation should be stated so whenever it is complying. 
 
OUR REPLY: We are very thankful to the reviewer 1 for his/her accurate revision of the manuscript, 

and we will implement the above requests. 

 

 

Referee #2 

 

Minor improvements: 
Results 
R 2: As a general critique suggest including the number of animals and the age of 
the animals in each figure to clearly identify the variabilities in each data set. 
 
OUR REPLY: We are very thankful to the reviewer, and we will add this information in the revised 

version of the manuscript 

 
R 2: Figure 1: 
1. Only A wave responses are shown in figure 1F. Strongly suggest showing 
representative images of the ERG traces and also include B wave data as well. 
2. Optical densitometry quantification of the microscopy images to quantify the 
differences in intensity and locations of the various retinal stains will strengthen this 
important data. 
 
OUR REPLY: We have registered both a-waves and b-waves for all the time points, and we will add 

both data in the revised version of the manuscript. Optical densitometry quantification can be easily 

performed on our images of immunostained retina samples.  We will add this information in the revised 

version of the manuscript. 

 



 
R 2: Figure 2: 
1. For consistency in the P90 aged animals please repeat all the same 
immunohistochemistry straining as per figure 1. This would strengthen the 
manuscript by showing and comparing the differences between P30 and P90 days. 
2. Once again please show the quantification of microscopy images and also the 
ERG B wave data and representative EGRs as well. 
 
OUR REPLY: We will add this information in the revised version of the manuscript. 

 

 

R 2: Figure 3: 
1. Further context to the RNAseq data is required. What analysis was performed and 
while it is mentioned this is a reanalysis, further detail in the figure should be 
provided. Perhaps a table of associated genes used for the analysis would be 
beneficial, or a list of genes associated with the specific pathways identified. 
2. This is true for all figures but especially for figure 3 E and F. It is difficult to see 
which is the P values associated with each comparison. Suggest either use lines or * 
to indicate the significance as well as which are the comparisons being explored. 
3. While not significant I would suggest including the data of the mitochondrial 
number in this section. It is good data to show that there is no change in number, but 
a change in their morphology. This data's inclusion would help make this point more 
clearly. 
 
OUR REPLY: We will add this information and implement the suggested changes in the revised 

version of the manuscript. 

 
 
R 2: Figure 4: 
1. The WB data is not particularly strong. Especially the GAPDH staining which has 
not provided a great reference level. Particularly for the P347S values which appear 
significantly stronger than other parts of the gel. Authors should comment on this or 
redo this analysis. 
2. All WB data should be shown. At present only representative images for Drp1 are 
provided. Please provide this data for all other WB performed. 
 
OUR REPLY: In our WB experiments we used several control references, not only GAPDH but also 

p115 (see figure 4, Supplementary figure 2 and Supplementary figure 3). We will add additional 

reference markers as required. All the WB data are shown, not only the representative image for Drp1, 

but all the WB of the other protein mentioned (OXPHOS, CS, Opa1, Mfn1 and 2, Fis1, STAT3 and 

phosppho-STAT3) are reported in supplementary figure 2 and supplementary figure 3. In addition, in 

the appendix file, we already reported all the uncut WB data (original blots), for all the WB shown in 

the manuscript. 

 
 
R 2: Figure 5: 
1. Again further ERG data is required and the representative images. Also there is 
no control ERG shown as a baseline reading. This should be included. 
2. The GFP labelling is not shown anywhere in the main images, so it is unclear if 
the AAV transfection was successful (Note some are placed 



in the supplementary). Quantification and qualitative data is required to validate 
these findings and this should all be included in the main results not in the 
supplementary section. 
 
OUR REPLY: We will add this information in the revised version of the manuscript. 

 

 
R 2: Figure 6: 
1. Justification of the different functional tests are required. Did the ERGs not show a 
positive result? Suggest consistency of tests across the experiments reported in this 
manuscript. 
 
 
OUR REPLY: We analyzed the ERG of rd10 injected animals at p30. Although, there is a trend 

towards improvement after AAV2/8-CMV-GFP.miR-181a/b sponge treatment (see figure below), we 
did not observe any statistical significance of these data, probably due to the severely impaired ERG 

response and a dramatically reduced ONL thickness at p30 in this mouse model (Chang et al., 2002). 

Therefore, we decided to use visual functional assays that allow to highlight even slight differences in 

retinal functionality, such as pupillary light responses (PLR) and Water Maze tests (as mentioned in 

lines 279-280). However, in the revised version of the manuscript we will better clarify this point and 

add these data. 

 

 
 

 

 
 
Referee #3 
 
Comments to authors, 
 
R 3: 1. Please add scale for all photos of tissue sections in this manuscript. 
 

OUR REPLY: We are very thankful to the reviewers for highlighting the lack of Scale Bars. As already 

mentioned in the response to reviewer 1, this omission originates from a technical problem that occurred 

during the conversion in pdf of the originally uploaded files on the journal website. Indeed, all scale 

bars are present in the full size .tif versions uploaded. Nevertheless, we apologize again for not realizing 



about this problem in the generated pdf file. Obviously, this omission is easily amendable in a revised 

version of the manuscript. 

 
 
R 3: 2. Fig.1: Please show photo of full retina to observe full structure of the 
photoreceptor and other area of retina. 
 
OUR REPLY: We will add this information in the revised version of the manuscript. 

 
 
R 3: 3. Fig.3B: Please add scale and organelle name in the photo. 
 
OUR REPLY: See previous answer, we will add organelle name in photo 
 
R 3: 4. Fig.5 & Fig.6: Additional immunostaining of endogenous photoreceptor 
makers is needed to assess the condition of the retina. Normal mouse section 
should be added for this assessment and the entire retina should be shown. 
Mitochondria staining should be also added to see how much is remaining compare 
to normal retina and non-treated disease mice. 
 
OUR REPLY:  We will add this information in the revised version of the manuscript. 
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25th Mar 2022 

Dear Dr. Carrella, 

Thank you for your letter and request to reconsider our decision on your manuscript, and please accept my apologies for the
delay in getting back to you. 
I have now read your appeal and discussed it with my colleagues. 
We would be willing to consider a revised version of your manuscript, provided that you address the points raised by the
reviewers in full (in particular the concerns from referee #1 regarding the models used and endpoints analyzed). 

Please attach a covering letter giving details of the way in which you have handled each of the points raised by the referees. A
revised manuscript will once again be subject to review and we cannot guarantee at this stage that the eventual outcome will be
favorable. 

I look forward to seeing a revised form of your manuscript as soon as possible. 

Please use this link to login to the manuscript system and submit your revision: https://embomolmed.msubmit.net/cgi-
bin/main.plex 

Yours sincerely, 

Lise Roth 

Lise Roth, Ph.D 
Scientific Editor 
EMBO Molecular Medicine 

***** 

When submitting your revised manuscript, please carefully review the instructions that follow below.  We perform an initial quality
control of all revised manuscripts before re-review; failure to include requested items will delay the evaluation of your revision. 

We require: 

1) A .docx formatted version of the manuscript text (including legends for main figures, EV figures and tables). Please make sure
that the changes are highlighted to be clearly visible.

2) Individual production quality figure files as .eps, .tif, .jpg (one file per figure). For guidance, download the 'Figure Guide PDF':
(https://www.embopress.org/page/journal/17574684/authorguide#figureformat).

3) A .docx formatted letter INCLUDING the reviewers' reports and your detailed point-by-point responses to their comments. As
part of the EMBO Press transparent editorial process, the point-by-point response is part of the Review Process File (RPF),
which will be published alongside your paper.

4) A complete author checklist, which you can download from our author guidelines
(https://www.embopress.org/page/journal/17574684/authorguide#submissionofrevisions). Please insert information in the
checklist that is also reflected in the manuscript. The completed author checklist will also be part of the RPF.

5) Please note that all corresponding authors are required to supply an ORCID ID for their name upon submission of a revised
manuscript.

6) It is mandatory to include a 'Data Availability' section after the Materials and Methods. Before submitting your revision, primary
datasets produced in this study need to be deposited in an appropriate public database, and the accession numbers and
database listed under 'Data Availability'. Please remember to provide a reviewer password if the datasets are not yet public (see
https://www.embopress.org/page/journal/17574684/authorguide#dataavailability).

In case you have no data that requires deposition in a public database, please state so in this section. Note that the Data
Availability Section is restricted to new primary data that are part of this study.   

7) For data quantification: please specify the name of the statistical test used to generate error bars and P values, the number



(n) of independent experiments (specify technical or biological replicates) underlying each data point and the test used to
calculate p-values in each figure legend. The figure legends should contain a basic description of n, P and the test applied.
Graphs must include a description of the bars and the error bars (s.d., s.e.m.). See also 'Figure Legend' guidelines:
https://www.embopress.org/page/journal/17574684/authorguide#figureformat

8) We would also encourage you to include the source data for figure panels that show essential data. Numerical data should be
provided as individual .xls or .csv files (including a tab describing the data). For blots or microscopy, uncropped images should
be submitted (using a zip archive if multiple images need to be supplied for one panel). Additional information on source data
and instruction on how to label the files are available at

. 

9) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and
obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should
directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as
follows:  "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list,
data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession
number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference.
Further instructions are available at .

10) We replaced Supplementary Information with Expanded View (EV) Figures and Tables that are collapsible/expandable
online. A maximum of 5 EV Figures can be typeset. EV Figures should be cited as 'Figure EV1, Figure EV2" etc... in the text and
their respective legends should be included in the main text after the legends of regular figures.

- For the figures that you do NOT wish to display as Expanded View figures, they should be bundled together with their legends
in a single PDF file called *Appendix*, which should start with a short Table of Content. Appendix figures should be referred to in
the main text as: "Appendix Figure S1, Appendix Figure S2" etc.

- Additional Tables/Datasets should be labeled and referred to as Table EV1, Dataset EV1, etc. Legends have to be provided in
a separate tab in case of .xls files. Alternatively, the legend can be supplied as a separate text file (README) and zipped
together with the Table/Dataset file.

See detailed instructions here: 

. 

11) The paper explained: EMBO Molecular Medicine articles are accompanied by a summary of the articles to emphasize the
major findings in the paper and their medical implications for the non-specialist reader. Please provide a draft summary of your
article highlighting

- the medical issue you are addressing,

- the results obtained and

- their clinical impact.

This may be edited to ensure that readers understand the significance and context of the research. Please refer to any of our
published articles for an example. 

12) For more information: There is space at the end of each article to list relevant web links for further consultation by our
readers. Could you identify some relevant ones and provide such information as well? Some examples are patient associations,
relevant databases, OMIM/proteins/genes links, author's websites, etc... 

13) Author contributions: the contribution of every author must be detailed in a separate section (before the acknowledgments).

14) A Conflict of Interest statement should be provided in the main text.

15) Every published paper now includes a 'Synopsis' to further enhance discoverability. Synopses are displayed on the journal
webpage and are freely accessible to all readers. They include a short stand first (maximum of 300 characters, including space)
as well as 2-5 one-sentences bullet points that summarizes the paper. Please write the bullet points to summarize the key NEW
findings. They should be designed to be complementary to the abstract - i.e. not repeat the same text. We encourage inclusion
of key acronyms and quantitative information (maximum of 30 words / bullet point). Please use the passive voice. Please attach
these in a separate file or send them by email, we will incorporate them accordingly. 



Please also suggest a striking image or visual abstract to illustrate your article as a PNG file 550 px wide x 300-600 px high.  

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.



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

(1) Mouse strains

1.1. The authors did not disclose the source and the specific line of P347S transgenic mice used in this paper. 
The original P347S transgenic mouse paper (PMID: 8943080) describes two lines, which exhibited distinct 
degenerate rates. Which specific line was used in this paper? 

OUR REPLY: see our reply below (Major concerns, point 1.1) 

1.2. Importantly, P347S mice were on the background C57BL/6 (Charles River) (Line 387), and miR-181 
deficient mice (on the background of C57BL/6 (National Cancer Institute). However, except for C57BL/6J 
(from Jackson Lab), C57BL/6 mice from almost all other vendors tested (including Charles River) are 
contaminated with the rd8 (retinal degeneration 8) allele (PMID: 22447858). The littermates with or without 
rd8 could have degenerated at a different rate. The authors should reveal the rd8 genotyping results to rule 
out the differential phenotypes that are contributed by the presence of the rd8 allele. 

OUR REPLY: see our reply below (Major concerns, point 1.2) 

Referee #1 (Remarks for Author): 

Previously, these authors suggested the inactivation of miR-181a/b can ameliorate the disease phenotype in 
Leber's hereditary optic neuropathy mouse models. In the current communication, this author sought to test 
the hypothesis that miR-181a/b deficiency can protect photoreceptors in retinal degeneration mouse 
models. It remains challenging to treat inherited retinal degeneration (IRD) diseases due to a wide range of 
genetic mutations. Both the transgenic and AAV injection approaches were undertaken. P347S rhodopsin 
mutant mouse line was tested by both methods. Rd10 mice were tested by the latter method. Several 
"endpoints" were used singly or together, including immunostaining photoreceptor proteins and dark ERG 
b-wave. Additional corrective evidence linking the compromised mitochondria functional pathway in the
disease and rescue was provided. These results prompted the authors to conclude that miR-181a/b
deficiency can provide a beneficial effect in treating multiple types of retinal degeneration diseases. As
detailed below, the current presentation lacks rigor in the background, experimental designs, data quality,
and data interpretation. Despite the importance of the subject investigated, several technical concerns fall
short in concluding the miR-181a/b deficiency has a cell-protective role of photoreceptor cells in retinal
degeneration mouse models.

Major concerns. 

(1) Mouse strains

1.1. The authors did not disclose the source and the specific line of P347S transgenic mice used in this paper. 
The original P347S transgenic mouse paper (PMID: 8943080) describes two lines, which exhibited distinct 
degenerate rates. Which specific line was used in this paper? 

OUR REPLY: We thank Reviewer 1 for pointing out this important issue. The line we used is the A1 (Li et al., 
1996). We obtained the line from the laboratory of Dr. Jane G. Farrar (Chadderton et al., 2009; Loscher et al., 
2007; Palfi et al., 2016) via request of one of the co-authors (Prof. Enrico Maria Surace). We have added this 
information in the materials and methods section (lines: 423 and 425-427) in the revised version of the 
manuscript. 
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1.2. Importantly, P347S mice were on the background C57BL/6 (Charles River) (Line 387), and miR-181 
deficient mice (on the background of C57BL/6 (National Cancer Institute). However, except for C57BL/6J 
(from Jackson Lab), C57BL/6 mice from almost all other vendors tested (including Charles River) are 
contaminated with the rd8 (retinal degeneration 8) allele (PMID: 22447858). The littermates with or without 
rd8 could have degenerated at a different rate. The authors should reveal the rd8 genotyping results to rule 
out the differential phenotypes that are contributed by the presence of the rd8 allele. 
 
OUR REPLY: We thank again the reviewer for raising this important issue and apologize for not addressing it 

in detail in the previous version of the manuscript. The P347S A1 line used in this manuscript is in the 129 

S2/SvHsd (Harlan, Huntington, UK) background (Chadderton et al., 2009; Loscher et al., 2007; Palfi et al., 

2016) and was maintained by crossing these mice among themselves. We added this information in the 

Materials and Methods section (lines: 425-427). The 129 S2/Sv background is WT for the rd8 allele, as 

previously reported (Luhmann et al., 2015; Mattapallil et al., 2012) and as also experimentally confirmed by 

us (the figure below shows a representative example of the results of a Sanger sequencing analysis  on the 

P347S A1 mouse line of a genomic fragment spanning the rd8 mutation at the Crb1 locus, see pink area). 

 

For the experiments reported in the paper, the P347S A1 line was bred with animals in the C57BL/6 

background. The cross of the above line with C57BL/6 background mice, possibly harboring a homozygous 

rd8 allele, could yield an offspring heterozygous for the rd8 genotype. It has to be considered that the rd8 

allele is a recessive mutation, and only homozygous mice display a retinal phenotype whereas heterozygous 

animals are completely normal (Low et al., 2014; Luhmann et al., 2015; Mattapallil et al., 2012).  

Nevertheless, we underline that in this work we only used C57BL/6J mice that the Charles Rivers vendor 

delivered to us thanks to an agreement with the Jackson Labs (JAX® Mice Strain, Charles Rivers Laboratories, 

Strain Code 632). The latter animals, as correctly pointed out by the Reviewer, are not contaminated with 

the rd8 allele. We have now added this information in the Materials and Methods section (lines: 423, 424). 

As additional precaution, we also screened the acquired C57BL/6J mice for the possible presence of the rd8 

allele. The figure below shows the result of a representative Sanger sequencing analysis of the Crb1 locus 

encompassing the rd8 mutation carried out in the purchased C57BL/6J mice.  The analysis reveals no evidence 

for the presence of the rd8 allele. These animals have been used to maintain our lines in our animal facility.       

 

 

 

    



   

 
 
Finally, we point out that, in the case of Sponge-miR-181a/b experiments, animals are injected in one eye 
with AAV2/8.GFP.Sponge-miR-181a/b and with AAV2/8. GFP (control) in the contralateral eye (as reported 
in lines 229-230; 245-246 and line 302). In this experimental setting the contribution of the genetic 
background is therefore minimized. 
Based on all of the above considerations, we exclude that the rd8 allele can contribute to the phenotypic 
differences that we observe in our experiments. 
 
 
(2) Endpoints. 
 
2.1. The original paper of P347S mice emphasized the rhodopsin immunostaining was indistinguishable from 
the WT controls (Figs. 2 and 3 in PMID: 8943080). So it is puzzling why the authors show the rhodopsin 
mislocalization in the P347S mice and used it as an endpoint (Fig. 1I-Jm Fig. 2A-D, Fig. 5)? 
 
OUR REPLY: Indeed, other reports showed Rhodopsin mislocalization in the ONL in the P347S mouse line 
[see (Chadderton et al., 2009), Figure 6; (Patrizi et al., 2021), Figure 4; (Marrocco et al., 2021), (Figure 3)]. We 
believe that the lack of reported Rhodopsin mislocalization in the original paper on the P347S line (Li et al., 
1996), correctly reported by the Reviewer, can be due to the following reasons: a) the different time point 
analyzed: in Li et al, the analysis was performed at P20 while we do the analysis at later timepoints (P30 
onward); and b) differences in the antibodies used for the analysis. In the latter respect, Li et al used the 
monoclonal antibody rho 3A6 (Hodges et al., 1988), which recognizes the human but not the murine 
rhodopsin whereas we used the anti-Rhodopsin antibody Abcam, ab3267 (see line 496) that recognises both 
murine WT and human Rhodopsin proteins, as also in the case of  Chadderton et al, Patrizi et al, and Marrocco 
et al. 
Therefore, based on all the above considerations, we believe that our data are not in contrast with previous 
reports and that the impact on rhodopsin mislocalization in P347S mice can be used as a reliable endpoint. 
For the sake of clarity, in the revised version of the manuscript, we now mention the previous studies that 
report on rhodopsin mislocalization in the P347S mouse line (lines: 129-131),  
 
2.2. The other readouts used, such as the thickness of the photoreceptor nuclear layer (ONL), the length of 
the inner segment (by F-actin and the lengths of the outer segment (by TEM) highly subject to the sectioning 
planes and the survey areas. Both of this and the single data point cannot convincingly demonstrate the 
restoration of the photoreceptor structures. 
 
OUR REPLY: We are convinced of the reliability of our analysis showing an improvement of photoreceptor 
structures following miR-181a/b downregulation but we apologize for not having provided sufficient details 
in the previous version of the manuscript to fully support our conclusions. We have now modified the 
manuscript to include additional technical details on the analyses carried out. In particular, the count of nuclei 
in the ONL, the evaluation of the ONL thickness, the analysis of photoreceptor markers by 
immunofluorescence, Phalloidin and PNA, Citrate Synthase, Stat3 and active-Casp3 and TUNEL (reported in 
figure 1, figure 2, figure 3, figure 6, figure 7, figure EV1, figure EV2, figure EV3, Figure EV4, figure EV5, 



appendix figure S4 and appendix figure S5) were performed on at least 3 eyes/genotype and only on sections 
in which the optic nerve was contained (at least 2 sections per eye). Two images from each section were 
photographed in comparable regions equidistant from the optic nerve head (as reported in lines 481; 483-
487; 506-507; 513-515; 524-525). Such kind of selection ensures the characterization of comparable planes 
and areas (Barbato et al., 2017; Ciampi et al., 2022; Intartaglia et al., 2022; Karali et al., 2020a). Moreover, 
the OS length was analysed on at least 10 TEM images per eye, for a total number of OS measured of around 
200 for the P347S and 150 for the P347S/miR-181a/b-1+/- animals. Only tissue sections in which the sagittal 
orientation of the connecting cilium (cc) was visible were chosen, as shown in Figure Appendix S1, ensuring 
the correct sectioning of the eyes (as we report in lines 538-539).  
 
2.3. The mitochondrial populations in photoreceptors are highly heterogeneous, their shape and sizes are 
dependent on the distance to the outer segment, the time of the harvest, etc. Thus, it is not reliable to depict 
the size based on the single TEM images, as used by this communication without rigorous experimental 
description (Fig. 3B-F). Recent investigators have resorted to 3D scanning EM instead due to the problems 
(e.g., PMID: 34552195; PMID: 33144507). 
 
 
OUR REPLY: We are aware of the highly heterogeneous shape and size of mitochondria in photoreceptors. 
Indeed, to avoid daily changes that occur in photoreceptor mitochondria [reported in zebrafish cone 
photoreceptors, (Giarmarco et al., 2020)] we carried out TEM on retinal samples derived from animals of the 
same litter and whose eyes were collected at the same time of the day (as mentioned in lines 431-432). We 
analyzed mitochondrial number, perimeter and area on several TEM images derived from 2 eyes/genotypes, 
for a total number of 22 images analyzed/genotype for each time point under evaluation. Only tissue sections 
in which the sagittal orientation of the connecting cilium (cc) was visible were chosen, as shown in Figure 
Appendix S1, ensuring the correct sectioning of the eyes (as we report in lines 538-539). The mitochondrial 
characterization was performed for all mitochondria located within the entire inner segment (IS), from the 
outer limiting membrane to the outer segment (OS) nascent disks. Our images clearly show the presence of 
a mitochondrial phenotype in P347S mice at both time points analyzed (the newly added p12 and p30), and 
that the changes in shape and size that we report are independent from localization within the IS (see Figure 
Appendix S2, also reported below, for Reviewer’s convenience). The same is true also for P347S/miR-181+/- 
mitochondria that, however, show an amelioration of their morphology. In the revised version of the 
manuscript, we provide in the appendix file (Figure Appendix S2), representative images showing the entire 
IS region on which we performed the mitochondrial analysis. This experimental methodology has been 
already reported in other publications (Anastasia et al., 2021; Costa et al., 2010; Indrieri et al., 2019; Mirra et 
al., 2021; Naon et al., 2016; Ozaki et al., 2020; Quintana-Cabrera et al., 2018; Tsakiri et al., 2019; Xia et al., 
2019). We provide more technical details on the procedure in the Materials and Methods section of the 
revised manuscript (lines 531-552). Moreover, we have also added, in the revised version of the manuscript, 
additional evidence for the presence of a mitochondrial phenotype by immunofluorescence analysis of a 
mitochondrial marker (Citrate Synthase, figure EV2 A-E’), at both p12 and p30 and in the Sponge-miR-181a/b 
treated retinas (figure EV4 J-M and figure EV5 F-I’’).  



The Scale Bars of all figures, including EM, are missing. 
 
OUR REPLY: We strongly apologize for the missing of the error bars. Unfortunately, this omission originates 
from a technical problem that occurred during the conversion in pdf of the originally uploaded files on the 
journal website. Indeed, all scale bars are present in the full size .tiff versions uploaded. Nevertheless, we 
apologize again for not realizing about this problem in the generated pdf file.  
 
2.4. The time point for the mitochondria characterization was when the photoreceptors already look dead 
(Fig. 3C). Why not be assayed at PN12 to match the transcriptome analysis and to directly address the 
mitochondria atrophy is an "early" event, i.e., a cause vs. consequence of the cell death. 
 
OUR REPLY: We thank Reviewer 1 for pointing out this important issue. We chose to perform most of our 
histological phenotypic analysis (including mitochondria characterization) starting at p30 because we wanted 
to correlate functional amelioration (detected at p30, i.e., the first suitable and reliable time point for ERG 
analysis) with changes in morphology of retinal structure following miR-181a/b downregulation. However, 
we believe that the Reviewer’s suggestion is extremely well taken and therefore we added TEM analysis and 
immunofluorescence for a mitochondrial marker at p12, to match the transcriptome analysis, in the revised 
version of the manuscript (see Lines 169; 176-177; figure 4C, D and figure EV2 A-E’). We believe that the 
addition of these data strongly improves the characterization of the mitochondrial phenotype in P347S and 
the quality of our paper. 
 
2.5. Scotopic ERG a-wave represents photoreceptor functions. Several P347S mouse lines still have 
detectable a-wave (PMID: 8943080). It is curious why the a-wave results were not shown, but only the b-
wave data were shown. Since b-wave represents the inner retinal neuron function, the positive results cannot 
directly conclude the improvement of photoreceptor function. Please show the Scotopic ERG a-wave (taken 
at different light intensity illumination) of both mutant and WT control mice. The latter control will help to 
register the extent of the functional restoration relative to the WT mice. 
 



OUR REPLY: The issue raised by the reviewer is very important. Indeed, in the A1 P347S mouse line, the a-
wave response is detectable at p30, although dramatically reduced (Li et al., 1996).  We would like to point 
out that, although mostly representing inner retinal function, improvement of b-waves responses represent 
important readout of photoreceptor amelioration, especially in models with dramatically reduced a-wave 
responses at early stages of degeneration, as also previously reported (Jiang et al., 2014; Mussolino et al., 
2011; Patrizi et al., 2021; Yu et al., 2017). Nevertheless, in the revised version of the manuscript, we now 
provide the a-wave results (at different light intensity illumination) for all the ERG analyses (figure 2A, figure 
3A, figure EV4A and B, figure EV5J and M; appendix figure S3G and appendix figure S5A and M) including also 
results from WT mice (figure 2A-C). We observed a significant amelioration of a-wave responses in the 
genetic model and a trend of amelioration in the p4-AAV2/8.CMV.GFP-Sponge-miR-181a/b injected P347S 
animals at p30. Therefore, also the a-wave results support the functional amelioration conferred by miR-
181a/b silencing.  
 
2.6. The authors showed the PNA staining is better preserved in the double transgenic mice (Fig. 1). Since 
PNA was typically used to highlight the cone outer segments, does the miR-181a/b deficiency improve the 
cone photopic ERG (a and b waves)? 
 
OUR REPLY: The cone photopic ERG (a- and b-wave results are shown in figures 2A,B and 3A,B of the revised 
version of the manuscript (b-waves were already reported in the previous manuscript version).  We observe 
a statistically significant amelioration of photopic a-wave and photopic b-wave only at p90, suggesting that 
the PRs with functional preservation are mostly cones at this late time point. 
 
2.7. To claim for the cell-protective role of miR181a/b, one might have to show the slow-down of the 
photoreceptor cell death or prevent cell death for early intervention. These are not the case in the current 
presentation.  
 
OUR REPLY: In the previous version of the manuscript (figure 1B-G) we showed representative images and 
quantification of TUNEL assays and Active-Casp3 immunofluorescence staining, which supported a significant 
decrease of cell death extent in the Outer nuclear layer (ONL) following miR-181a/b downregulation. In the 
revised version of the manuscript, we have added TUNEL assay analysis of AAV2/8.CMV.GFP-Sponge-miR-
181a/b-injected eyes vs those injected with AAV2/8.CMV.GFP (Figure EV 4D-H and lines 260-263), confirming 
the decrease in photoreceptor cell death after miR-181a/b downregulation. 
 
Fig. 2E shows the ONL thickness was increased from 5 to 6 uM. The minor, albeit "statistically significant", 
the increase was unlikely to be physiologically relevant, considering the WT ONL is up to 50-um thick.  
 
OUR REPLY: Figure 2 (Figure 3 in the revised manuscript) shows data obtained at p90, an advanced time point 
of retinal degeneration in the P347S animal model, characterized by the presence of only a single row of 
photoreceptor nuclei. Our data indicate that the miR-181a/b downregulation slows-down disease 
progression. Although the increased thickness is far from that present in WT conditions, nevertheless it 
underlies an amelioration of retinal function (as assessed by both ERG and OKR at p90) thus supporting its 
relevance in slowing down degeneration in this model of autosomal dominant RP, for which at present no 
treatments are available in patients. Moreover, the OKR results at p90 in P347S mice and the visual tests in 
Sponge-miR-181a/b treated rd10 mice highlight that even a small amelioration of ONL thickness and of ERG 
responses could have a significant impact on visual acuity and visually guided behavioral response (see figure 
3N for P347S, and figure 7J, K for rd10 mice). This apparently small effect could translate into a possible 
amelioration of quality of life in patients. Indeed, visual acuity and behavioral tests are considered standard 
assays for evaluation efficacy in clinical trials for ocular disease (Cideciyan et al., 2021; Ferris et al., 1982; 
Jacobson et al., 2021, 2017; Ma et al., 2022). 
 
The ONL thickness is region-dependent (~50um for central, and ~25um for periphery). Unfortunately, the 
regional variation was not considered in any of the ONL thickness quantification (Fig. 2E, Fig. EV 1C).  
 



OUR REPLY: To the best of our knowledge, there is no literature-based evidence for the presence in the P347S 
mouse model of a regional pattern in retinal degeneration, which seems to be homogeneous from center to 
periphery. For this reason, we decided to analyze the ONL thickness on at least 3 eyes/genotype and only on 
sections in which the optic nerve was contained (at least 2 sections per eye). Two images from each section 
were photographed in comparable regions equidistant from the optic nerve head (as reported in lines 521-
525) 
 
Hence, calling miR-181a/b deficiency has a protective role (Lines 253, 262, 772, ...etc.) is an overstatement. 
 
OUR REPLY: To comply with the Reviewer’s request we tuned down our conclusions as reported in lines 41; 
150; 220; 238; 267; 283; 288; 291; 319; 324; 329) 
 
2.8. Although the cell-type specificity was well demonstrated for the AAV studies, only a small region was 
shown. Please show the low-magnification view of the entire retina globe for the overall infection rate.  
 
OUR REPLY: In the revised version of the manuscript, we provide an example of retinas injected with 
AAV2/8.CMV.GFP-Sponge-miR-181a/b and with AAV2/8.CMV.GFP (control) in the contralateral eye, analyzed 
by fundoscopy (Appendix FigureS3A, B) and TILE-SCAN images of entire retinal sections (Appendix FigureS3 
C-D’). Only sections with comparable GFP expression levels were compared. 
 
Were the eyes with injection-related trauma been excluded for consideration? This information is useful for 
the consideration of the ERG results, which should be carried out using the criteria as described above. 
 
OUR REPLY We indeed excluded from our analysis eyes that turned out not to be properly injected as 
assessed from GFP expression analysis, or samples that showed sign of injection-related damages. We added 
this information in the materials and methods section of the revised version of the manuscript (Lines 644-
645). 
 
2.9. The authors used either "eyes" or "tissues" in describing the procedures for RNA isolation (qPCR, 
transcriptome) and protein isolation (Lines 396, 399, 417, 790). What tissues? Were the whole eyes 
(containing many cell types including the lens, cornea, etc.) were used?  
 
OUR REPLY: We are very grateful to the Reviewer 1 for highlighting this inaccuracy for which we apologize. 
We extracted RNA and/or proteins from optic cups, i.e., the eyes after the removal of cornea and lens. In the 
revised version of the manuscript, we have added this information in the materials and methods section 
(lines 437; 458; 986). 
 
The changes in the expression of the miR181a/b targets or mitochondria functions of the mixed cell 
population do not necessarily suggest that these genes are changed in the photoreceptors. Can the authors 
demonstrate any of the proteins were changed in the photoreceptor cell layers by immunostaining? 
 
OUR REPLY: in the revised version of the manuscript, we added immunofluorescence analysis of Stat3, a 
direct target of miR-181a/b, observing that the increased levels can be observed in all the retinal cell layers, 
including the photoreceptor layer (see lines 203-204 and Figure EV3C-G). We have also added 
immunofluorescence analysis for a mitochondrial marker (Citrate Synthase), at p12 and p30 (Figure EV2 A-
E’), that shows the decrease of staining in the IS of photoreceptors (where mitochondria are located) in P347S 
animals, and an increase in miR-181a/b-downregulated animals, in both  the P37S (Figure EV2 A-E’ and Figure 
EV4 J-M) and the rd10 (Figure EV5 F-I’’) models. See lines 176-178; 263-267; 306-308. 
 
 
 
 



 
3. Others 
 
 
3.1. The sources of the mouse lines should be acknowledged. 
 
OUR REPLY: We now provide this information in the materials and methods section of the revised version of 
the manuscript (lines 423; 425-427; 429; 432-434) 
 
 
 
3.2. Methods should be written at a detailed level that others can reproduce. 
 
OUR REPLY: We modified the material and methods section of the revised version of the manuscript, by 
considerably adding previously missing information and by considerably expanding all procedure descriptions 
(lines: 423-432; 437; 458-459; 483-487; 492-495; 497-498; 504-510; 524-525; 531-538; 541-552; 570-578; 
630-638; 644-648) 
 
3.3. The vectors, the helpers, the cell systems, and the purification of AAV should be detailed. 
 
OUR REPLY: We added all the required information in the material and methods section of the revised version 
of the manuscript (Lines 630-638)  
 
 
3.4. Erroneous statement or overstatement. 
 
Since only correlative data was provided, LINE 109. "We also observed amelioration of mitochondria 
morphology in PRs, which is mediated by regulation of the mitochondria fission protein Dra1, mainly via the 
activation of the Jak2/Stat3 pathway" is an overstatement. 
 
OUR REPLY: We have modified this statement as follows (lines 114-116): “We also observed amelioration of 

mitochondria morphology in PRs, along with a concomitant downregulation of the mitochondrial fission 

protein Drp1 mediated by the activation of the JAK2/STAT3 pathway.” 
 
 
Line 60. IRD represents the most important cause of vision impairment in the Western population." is an 
erroneous statement. 
 
OUR REPLY: We have modified this statement as follows (lines 62-64): “Inherited retinal diseases (IRDs) 

represent the most important cause of vision impairment of genetic origin in the Western working-age 

population and include a variety of different clinical subtypes such as retinitis pigmentosa (RP), Leber 

congenital amaurosis (LCA), and macular diseases.” 

 
 
LINE 101-103 is an erroneous statement. There is no experimental data that supports that mitochondria 
dysfunction is an "early event" of photoreceptor cell death in P347S rhodopsin mutation. The 
transcriptome/qPCR/proteins data were obtained from multiple eye cell types. The mitochondria 
characterization of photoreceptors was carried out at the time point when the photoreceptors were severely 
atrophic (see above). 
 
OUR REPLY: In this statement of the Introduction, we were not referring to the P347S mouse model but to 
IRDs as a whole. We have now modified the statement and provided some additional supporting references. 
The text now reads: (lines 107-111):  “The latter cells are under constant environmental challenges and are 



highly prone to oxidative stress, a major contributor to retinal degenerations and hence IRDs (Lefevere et al, 

2017; Mirra & Marfany, 2019; Jiang et al, 2022). Importantly, since mitochondrial dysfunction seems to be an 

early event in IRDs, approaches targeting basic mitochondrial functions hold great therapeutic promise 

(Lefevere et al, 2017; Carrella et al, 2021).” 
 
Discussion should be grossly truncated and focus on discussing the experimental results. Speculation should 
be stated so whenever it is complying. 
 
OUR REPLY: We reduced some parts of the Discussion (see lines 355-357; 375-377; 395-397). 
 
 
Referee #2 (Comments on Novelty/Model System for Author): 
 
 
All models used are well established models in the study of IRD. 
 
 
Referee #2 (Remarks for Author): 
 
 
The paper titled miR-181a/b downregulation: a mutation-independent therapeutic approach for Inherited 
Retinal Diseases (IRD) by Sabrina Carrella builds on previous publications demonstrating the toxicity of mir-
181 in response to retinal stress. 
 
This work further demonstrates the use of miRNA as possible therapeutic approaches for reducing the 
severity and progression of degeneration. 
 
The paper provides a strong overview of the current gene therapy landscape and does well to introduce the 
importance of the topic and the relevance of the studying mir-181. In particular the role of miR-181 to 
regulate mitochondrial biogenesis is important to the study of IRD as mitochondrial dysfunction is known to 
be significantly involved with disease onset and progression. 
 
This is a really strong set of data, and a very well written manuscript. I have no hesitation recommending this 
for publication, with some minor tweaks and suggestions indicated below. 
 
 
Minor improvements: 
 
Results 
As a general critique suggest including the number of animals and the age of the animals in each figure to 
clearly identify the variabilities in each data set. 
 
OUR REPLY: We are very thankful to the Reviewer 2 for his/her helpful suggestion. We have now added in 
all figures number age of analyzed animals: 
 
Figure 1: 
 
1. Only A wave responses are shown in figure 1F. Strongly suggest showing representative images of the ERG 
traces and also include B wave data as well. 
 
OUR REPLY: We added the requested data in the revised version of the manuscript. In particular, both a-
waves and b-waves ERG responses and representative curves are now reported in figure 2A-C, figure 3A-C, 
figure 6 A-C; figure EV4A-C, figure EV5J-O; appendix figure S3G,H and appendix figure S5A-C and M-O. 



 
2. Optical densitometry quantification of the microscopy images to quantify the differences in intensity and 
locations of the various retinal stains will strengthen this important data. 
 
OUR REPLY: We added the densitometry quantification of immunofluorescence staining for all the analyzed 
markers (Figure 2P, Figure 3L, Figure 6T and U, Figure 7I, Figure EV1H, Figure EV3G, Figure EV5E, Appendix 
Figure S4I, Appendix Figure S5L and X). 
 
Figure 2: 
 
1. For consistency in the P90 aged animals please repeat all the same immunohistochemistry straining as per 
figure 1. This would strengthen the manuscript by showing and comparing the differences between P30 and 
P90 days. 
 
2. Once again please show the quantification of microscopy images and also the ERG B wave data and 
representative EGRs as well. 
 
OUR REPLY: We added the above requested data in the revised version of the manuscript. In particular, 
immunofluorescence panel in figure 3 D-K’’; both a-waves and b-waves ERG responses and representative 
curves in figure 3 A-C. We also added the densitometry quantification of immunofluorescence staining for all 
the analyzed markers in Figure 3L. 
 
 
Figure 3: 
 
1. Further context to the RNAseq data is required. What analysis was performed and while it is mentioned 
this is a reanalysis, further detail in the figure should be provided. Perhaps a table of associated genes used 
for the analysis would be beneficial, or a list of genes associated with the specific pathways identified. 
 
OUR REPLY: We thank Reviewer 2 for allowing to better clarify this issue. We used our previously generated 
RNAseq data to compare WT vs P347S animal results (while in our previous paper we prevalently focused on 
the comparison between transcriptomic data from control-injected vs miR-204-injected P347S mice). To 
better clarify this aspect, we modified the text, as follows (lines 164-167: “Our previously generated RNA-

seq transcriptome data (Karali et al., 2020b) revealed a significant downregulation of mitochondria-related 

gene pathways at p12 in the P347S retina with respect to wild-type (WT), indicating the presence of early 

mitochondrial dysfunction even before the appearance of PR degeneration (Fig. 4A, Table EV1)”). We also 
added an excel file as Table EV1, with the list of the differentially expressed genes associated with the 
mentioned mitochondrial terms.  
 
2. This is true for all figures but especially for figure 3 E and F. It is difficult to see which is the P values 
associated with each comparison. Suggest either use lines or * to indicate the significance as well as which 
are the comparisons being explored. 
 
OUR REPLY: We modified all figures according to the reviewer’s suggestion by using lines and different color 
codes to better highlight the comparisons reported in the panels. 
 
3. While not significant I would suggest including the data of the mitochondrial number in this section. It is 
good data to show that there is no change in number, but a change in their morphology. This data's inclusion 
would help make this point more clearly. 
OUR REPLY: In the revised version of the manuscript, we moved the graph showing the data on mitochondrial 
number analysis from a supplementary item to the main figure 4 (panel 4H). 
 
Figure 4: 



 
1. The WB data is not particularly strong. Especially the GAPDH staining which has not provided a great 
reference level. Particularly for the P347S values which appear significantly stronger than other parts of the 
gel. Authors should comment on this or redo this analysis. 
 
OUR REPLY: We believe that the GAPDH protein is a good reference in our WB experiments (see for example 
figure EV2H and figure EV3I). In the specific case of the blot shown in figure 5 (revised version of the 
manuscript), the difference is due to the amount of proteins loaded on the gel, as also revealed by the 
PONCEAU RED staining (see bottom-left panel in the figure below, for reviewer only). The upregulation of 
Drp1 protein levels in P347S with respect to WT samples, is confirmed both when normalizing with GAPDH 
levels and when normalizing with whole protein content (PONCEAU RED, see right panel in the figure below). 
 

 
 
2. All WB data should be shown. At present only representative images for Drp1 are provided. Please provide 
this data for all other WB performed. 
 
OUR REPLY: All the original data are reported in the appendix file for all the WB data shown in the manuscript 
(see in the Appendix file the Source Data figure 5A; Source Data figure EV2F; Source Data figure EV2H; Source 
Data figure EV3A; Source Data figure EV3I).  
 
 
Figure 5: 
 
1. Again further ERG data is required and the representative images. Also there is no control ERG shown as a 
baseline reading. This should be included. 
 
OUR REPLY: We added representative ERG curves in Figure 6C (p30) and Figure EV4C (p70) as well as in all 
other figures displaying ERG data. The dotted red line in the graphs represent the baseline of the respective 
controls. We better clarify this aspect also in the revised figure legend. 
 
2. The GFP labelling is not shown anywhere in the main images, so it is unclear if the AAV transfection was 
successful (Note some are placed in the supplementary). Quantification and qualitative data is required to 
validate these findings and this should all be included in the main results not in the supplementary section. 
 



OUR REPLY: We now provide for all the immunofluorescence images in the paper the GFP channel to 
demonstrate that the staining reported indeed derived from injected areas. We also provide densitometry 
quantification for all panels (Figure 6T and U, Figure 7I, Figure EV1H, Figure EV3G, Figure EV5E, Appendix 
Figure S4I, Appendix Figure S5L and X). 
 
 
Figure 6: 
 
1. Justification of the different functional tests are required. Did the ERGs not show a positive result? Suggest 
consistency of tests across the experiments reported in this manuscript. 
 
OUR REPLY: We indeed carried out ERG analysis on rd10 injected animals at p30 and we now include these 
data in the revised manuscript (figure EV5 J-O). Although there is a trend towards improvement after AAV2/8-
CMV-GFP.miR-181a/b sponge treatment, we could observe only a significant amelioration of b-wave 
responses in p4-injected AAV2/8.CMV.GFP-Sponge-miR-181a/b eyes, probably due to the advanced retinal 
degeneration progression (e.g. massively impaired ERG response and dramatically reduced ONL thickness) 
observed at p30 in this model (Chang et al., 2002). Therefore, we decided to use additional visual functional 
assays that allow to highlight even slight improvements in visual performance, such as pupillary light 
responses (PLR) and Water Maze tests (as mentioned in lines 308-313).  
 
 
Discussion 
Really strong discussion with no suggestions for improvement. This was a pleasure to read. 
 
OUR REPLY: We thank the Reviewer for this comment. 
 
 
Referee #3 (Comments on Novelty/Model System for Author): 
 
 
Focusing on mitochondria is not new to rescue inherited retinal diseases but focusing on miR-181a/b is novel 
approach and impact is high if true. They have already published one paper in EMBO Mol Med for the basics 
of this micro RNA to rescue and maintain mitochondria structure. 
 
 
Referee #3 (Remarks for Author): 
 
 
Submitted manuscript by Carrella et al., focus on miR-181a/b, which targets number of gene transcript of 
cox11, erk2, mcl1, bcl2, nrf1, coq10b, park2 and others leading to the biogenesis, clearance and detoxification 
ROS in mitochondria. Authors demonstrate induction of drp1 protein by miR-181a/b suppression mainly via 
activation of Jak2/Stat3 pathway by QT-PCR. Author have shown previously that inactivation of miR-181a/b 
protects RGC in LHON mice model. In this manuscript authors have used the same method on P347S 
rhodopsin dominant and recessive rd10 retinitis pigmentosa mouse models. AAV2/8 vector was used to 
deliver RHO-Sponge-miR-181a/b into the subretinal space for P347S Tg-mice and rd10 mice. miR-181a/b-1 
+/+ mice was mated with P347S Tg-mice to generate genetically suppressed mice of miR-181a/b. The 
suppression was performed by Suppression of miR-181a/b do not cause abnormality in normal mice. 
 
Comments to authors, 
 
 
Authors has shown results of rescuing both dominant and recessive RP by modulating mitochondria through 
miR-181a/b suppression. The aim is promising but additional information is needed for positive conclusion. 



 
 
1.Please add scale for all photos of tissue sections in this manuscript. 
 
OUR REPLY: We are very thankful to the reviewers for highlighting the lack of Scale Bars. As already 
mentioned in the response to the other reviewers, this omission originates from a technical problem that 
occurred during the conversion in pdf of the originally uploaded files on the journal website. Indeed, all scale 
bars are present in the full size .tiff versions uploaded. Nevertheless, we apologize again for not realizing 
about this problem in the generated pdf file.  
 
2.Fig.1: Please show photo of full retina to observe full structure of the photoreceptor and other area of 
retina. 
 
OUR REPLY: In the previous version of the manuscript, a full retina section was shown in Figure EV1 A and B. 
We could not observe any apparent alteration in the other retinal layers in the P347S mouse model. However, 
in the revised version of the manuscript we lowered the magnification of the immunofluorescence staining 
reported in Figure 2 and 3, to allow a better and broader visualization of the photoreceptor layer and of other 
retinal areas. 
 
3.Fig.3B: Please add scale and organelle name in the photo. 
 
OUR REPLY: As for point 1, we apologize for the technical problem that led to the lack of scale bars. In the 
revised version of the manuscript, we now provide also organelle name in this panel.  
 
4.Fig.5 & Fig.6: Additional immunostaining of endogenous photoreceptor makers is needed to assess the 
condition of the retina. Normal mouse section should be added for this assessment and the entire retina 
should be shown.  
  
OUR REPLY: In the revised version of the manuscript, we added additional immunostaining of for the 
Recoverin photoreceptor marker, both in the case of the genetic miR-181a/b silencing (Figure EV1 E-G’) and 
of AAV-injections, both in the P347S (Appendix Figure S4A-I) and rd10 mouse models (Figure EV5A-D’). 
Immunostainings on WT retinal sections for all the photoreceptor marker used are shown in figure 2 (D,D’; 
G,G’; J, J’; M,M’,M’’) and in Figure EV1 E,E’. 
 
Mitochondria staining should be also added to see how much is remaining compare to normal retina and 
non-treated disease mice. 
 
OUR REPLY: In the revised version of the manuscript, we provide staining data for a mitochondrial marker, 
i.e., Citrate Synthase (CS), both in the case of the genetic model (Figure EV2A-E’) and of AAV -based injections 
in both the P347S (Figure EV4J-M) and rd10 mouse models (Figure EV5F-I’’). CS immunostaining on WT retina 
and non-treated IRD mice is shown in Figure EV2 panel A, B and D. 
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8th Sep 20222nd Revision - Editorial Decision

8th Sep 2022 

Dear Dr. Carrella, 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine and please accept my apologies for the
delay in getting back to you as the reports came in when I was on annual leave. We have received the enclosed reports from the
three referees who re-reviewed your manuscript. As you will see, they are now supportive of publication, and I am therefore
pleased to inform you that we will be able to accept your manuscript once the following editorial points will be addressed: 

1/ Referees: 
- Please address the remaining minor concerns from referee #1.

2/ Main manuscript text: 
- Your text was cross-checked for similarities with other manuscripts, and resemblances were found with other texts. Please
modify your text accordingly (see the parts of your text highlighted in the attached documents).
- Please address the queries from our data editors in track changes mode in the main manuscript file labelled 'Data edited MS
file'. Kindly use this file for any further modification, remove the red text and only keep in track changes mode any new
modification.
- Material and methods: please indicate the gender of the mice used in the experiments as well as the housing and husbandry
conditions.
- Author contribution: CRediT has replaced the traditional author contributions section because it offers a systematic machine-
readable author contributions format that allows for more effective research assessment. Please remove the Authors
Contributions from the manuscript and use the free text boxes beneath each contributing author's name in our system to add
specific details on the author's contribution. More information is available in our guide to authors.
- Please add a specific section "Disclosure statement and competing interests":
We updated our journal's competing interests policy in January 2022 and request authors to consider both actual and perceived
competing interests. Please review the policy https://www.embopress.org/competing-interests and update your competing
interests if necessary.

3/ Figures and Appendix: 
- Carefully check that all figures and figure panels are referenced in the manuscript text (callouts are currently missing for Fig.
2P, Fig. 6F-K, N, O, R, and S).
- Figure EV2F: Please add a black line to make the intentional splice clearer.
- Figures 4 and EV1E-H: you indicated N{greater than or equal to}2 in the figure legends, please clarify. Bar graphs should be
replaced by scatter plots showing individual datapoints.
- Please add a legend to the file Table EV1.
- Please remove the source data from the Appendix file, which should contain the Appendix Figures S1-5 with their legends and
Appendix Table S1. Kindly add a table of content.

4/ Thank you for providing Source Data. Please upload them separately, one file per figure, and then zipped in one zip file. 

5/ Synopsis: I slightly edited your text to fit our style and format, please let me know if you agree with the following or amend as
you see fit: 

The application of gene-specific approaches for the treatment of Inherited Retinal Diseases (IRDs) is hampered by their broad
genetic heterogeneity. Modulation of the expression of miR-181a/b in the retina represents a promising gene-independent
therapeutic strategy for these conditions. 
- miR-181a/b downregulation slows down retinal degeneration in an in vivo model for a dominant form of IRD, i.e., the transgenic
RHO-P347S mouse.
- miR-181a/b downregulation ameliorates the retinal phenotype of an animal model for a recessive form of IRD, i.e., the rd10
mouse.
- Photoreceptor cells of RHO-P347S mice show an early mitochondrial dysfunction that is counteracted by miR-181a/b
downregulation

Thank you for providing a visual abstract. Please resize it as a PNG/JPEG/TIF file 550 px wide x 300-600 px high.  

6/ As part of the EMBO Publications transparent editorial process initiative (see our Editorial at
http://embomolmed.embopress.org/content/2/9/329), EMBO Molecular Medicine will publish online a Review Process File (RPF)
to accompany accepted manuscripts. 
This file will be published in conjunction with your paper and will include the anonymous referee reports, your point-by-point



response and all pertinent correspondence relating to the manuscript. Let us know whether you agree with the publication of the 
RPF and as here, if you want to remove or not any figures from it prior to publication. 
Please note that the Authors checklist will be published at the end of the RPF. 

I look forward to receiving your revised manuscript. 

Yours sincerely, 

Lise Roth 

Lise Roth, PhD 
Senior Editor 
EMBO Molecular Medicine 

To submit your manuscript, please follow this link: 

Link Not Available

The system will prompt you to fill in your funding and payment information. This will allow Wiley to send you a quote for the 
article processing charge (APC) in case of acceptance. This quote takes into account any reduction or fee waivers that you may 
be eligible for. Authors do not need to pay any fees before their manuscript is accepted and transferred to our publisher. 

***** Reviewer's comments ***** 

Referee #1 (Remarks for Author): 

1. Now more detail on OKT methodology has been provided; it stated " increasing spatial frequency for each direction is
assayed" (Line 577). So, please clarify what value was shown in Fig. 3N. The standard presentation for OKT is to show the
visual acuity plot fitting across a range of spatial frequencies. This animal behavior assays need many trials to obtain reliable
data. Please state how many trials per mouse for each condition were tested in Methods.
2. Pleas state the mice tested do not carry rd8 allele in the Methods.
3. Please state the genes tested in qPCR (Fig. 1A) in the text (Line137).
4. Please spell out the proteins tested in WB on Line 177 (for Fig. EV2F, G).

Referee #2 (Remarks for Author): 

The authors have addressed all of my concerns and I recommend no further changes. 

Referee #3 (Remarks for Author): 

Authors has ansered to all my questions. 
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The authors performed the requested editorial changes.



19th Sep 20223rd Revision - Editorial Decision

19th Sep 2022 

Dear Dr. Carrella, 

Thank you for submitting your revised files. I am pleased to inform you that your manuscript is accepted for publication and is 
now being sent to our publisher to be included in the next available issue of EMBO Molecular Medicine. 

Please read below for additional IMPORTANT information regarding your article, its publication and the production process. 

Congratulations on your interesting work, 

With kind regards, 

Lise Roth 

Lise Roth, Ph.D 
Senior Editor 
EMBO Molecular Medicine 

Follow us on Twitter @EmboMolMed 
Sign 
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Have primary datasets been deposited according to the journal's guidelines 
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