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1st Editorial Decision 23 July 2018 

Thank you for the submission of your manuscript to EMBO Molecular Medicine. We have now 
heard back from the three referees whom we asked to evaluate your manuscript.  
 
I am happy to report that all referees are enthusiastic about the study and supportive of publication. 
This said, a few controls are missing and should be added. Importantly, we would like you to 
address the AAV-eGFP in Otof-KO as commented by referee 2, along with providing additional 
details and clarifications.  
 
We would welcome the submission of a revised version within three months for further 
consideration and would like to encourage you to address all the criticisms raised as suggested to 
improve conclusiveness and clarity. Please note that EMBO Molecular Medicine strongly supports a 
single round of revision and that, as acceptance or rejection of the manuscript will depend on 
another round of review, your responses should be as complete as possible.  
 
EMBO Molecular Medicine has a "scooping protection" policy, whereby similar findings that are 
published by others during review or revision are not a criterion for rejection. Should you decide to 
submit a revised version, I do ask that you get in touch after three months if you have not completed 
it, to update us on the status.  
 
Please also contact us as soon as possible if similar work is published elsewhere. If other work is 
published we may not be able to extend the revision period beyond three months.  
 
Please read below for important editorial formatting and consult our author's guidelines for proper 
formatting of your revised article for EMBO Molecular Medicine.  
 
I look forward to receiving your revised manuscript. 
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***** Reviewer's comments *****  
 
Referee #1 (Remarks for Author):  
 
In the present manuscript, Al-Moyed et al. assess a viral gene replacement strategy to rescue hearing 
in an inherited form of deafness. Because the target gene, otoferlin, extends beyond the capacity of 
conventional AAV, the authors explore the use of dual AAVs to deliver cDNA encoding for 
otoferlin to the otoferlin KO mouse (Otof-/-). They assess two strategy: (1) trans-splicing (TS) uses 
artificial splice donor/acceptor before and after ITR in respective half vectors; and (2) dual hybrid 
(HYB) which includes a combination of overlapping vectors and splice donor/acceptors. Their work 
shows that both strategies lead to expression of full length transgene, recovery of fast but not 
sustained exocytosis in inner hair cells along with mild ABR recovery to broad band click stimuli. 
Interestingly, ABR response to pure tone stimuli appears variable and is mentioned but not 
illustrated in the manuscript.  
-----------  
While mild auditory sensitivity is observed after treatment with either vector, recovery of protein 
expression and fast exocytosis validates this novel dual AAV approach for the treatment of 
mutations associated with the OTOF gene. The manuscript is well written and the conclusions are 
appropriate. Some clarifications are required, however, that will strengthen this manuscript.  
 
Major comments:  
1- Since additional amplicons are observed in the Otof -/- mice (Figure ev4b), question arises as to 
whether truncated proteins are express that may prevent full restoration of function by the transgene. 
Inclusion of a western blot confirming presence or absence of otoferlin protein transcripts would be 
very informative. At the very minimum, this point should be discussed.  
 
2- Treatment with DualAAV-Hyb appears to be associated with reduction of summating potential 
(as seen in Figure 3). This point is not discussed but may be significant. Could there be hair cell loss 
associated with the DualAAV-Hyb treatment?  
 
3- The use of pseudo colors in Figure 1 is interesting, however raw fluorescence images are needed 
to clarify the pattern of expression in particular with regard to GFP and Otoferlin (panel 1A).  
 
4- Fig2a compares CTBP2 and Otoferlin immunostaining in DualAAV-Hyb and dualAAV-TS 
treated mice. It is unclear why C-term otoferlin antibody is used for TS while N-term otoferlin 
antibody is used for Hyb. Show same antibody for comparison, or both for each conditions.  
 
5- Pg 7- First paragraph states that there was no evidence of IHC showing exclusively C-terminal 
otoferlin immunofluorescence, however, bar graph fig1 show more cells were labeled with C-term 
antibody in DualAAV-Hyb treated mice. Eventhough the difference does not appear to be 
significant, this result suggests that some cells are labeled with C-terminal otoferlin antibody only. 
This does seem surprising since there is no promoter driving expression of the C-termini. Please 
clarify and discuss.  
 
6- Pg 12, figure Ev5b: IHC transduction rate is not correlated with click ABR threshold recovery. 
More of a comment here, but this result seems quite surprising. How were the transduction rates 
estimated? Was the count performed along the entire cochlea?  
 
7- Since ABR response to pure tone stimuli were assessed and are described as "variable" in the text, 
an illustration would be useful that shows what frequencies were recovered. The manuscript does 
not differentiate apex versus base and questions arise as to where cellular recovery may be optimal.  
 
Minor corrections:  
1- Abstract, ln2: Define OTOF (first time it is introduces)  
 
2- Pg 3: "Cochlear implant users often report experiencing speech understanding problems in noisy 
environments and can hardly perceive emotions in spoken language or music as a person without 
hearing impairment" - Please cite reference.  
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3- Pg 5, Results and discussion: Discuss why injections were performed at P6-P7 rather than P1-P2, 
a more commonly used time point for injections through the round window membrane.  
 
4- Fig 2A, top left panel: which color is used for C-otoferlin?  
 
5- EV1: Again different antibodies used in EV1A and EV1B; Show staining using the same 
antibody for consistency.  
 
6- Pg 6: While restriction of otoferlin translation to auditory HCs may explain absence of otoferlin 
staining in transfected cells others than IHCs, other factors such as protein degradation could be 
involved. Include this in the discussion.  
 
5. Fig 1S A, B: it is not clear what is depicted in the first column. If this is calbindin and GFP only, 
it should be clearly indicated. Also show raw fluorescent image only or along with pseudo-color.  
 
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
 
DFNB9 is a human form of genetic deafness. The authors employ gene therapy in a mouse model of 
DFNB9 to rescue the auditory deficit. This work is a very nice proof-of-concept.  
 
Referee #2 (Remarks for Author):  
 
Review of the paper entitled "A dual-AAV approach restores fast exocytosis and partially rescues 
auditory function in deaf otoferlin knock-out mice" by Al-Moyed et al.  
 
Mutations in OTOF, encoding otoferlin, cause non-syndromic recessive hearing loss. Experiments 
on otof knock-out and knock-in mutant mice revealed that this protein play an essential role in IHC 
exocytosis and vesicles replenishment, and is involved in vesicle reformation and endocytosis. One 
strategy to rescue this phenotype may be to transfer otoferlin cDNA into the IHC. Due to the large 
size of the transgene, such a transfer is difficult to accomplish. To solve this problem, the authors 
develop two different strategies: i.e. the trans-splicing (TC) and the "hybrid" strategy. Co-injection 
of the dual-AAV2/6, each containing one-half of the otoferlin cDNA into 6-7 day-old otof-/- mice 
led to a full-length otoferlin mRNA. Although the loss of 40% of the synapses could not be 
prevented, dual-AAV transduction fully restore fast exocytosis, and replenishment reach 50 to 70% 
of the wild type values. Finally, click evoked brainstem responses at 40 -50 dB. Together, these 
results constitute the proof of concept that dual-AAV vectors can be used to deliver large transgenes 
such as otoferlin into the cochlear hair cells.  
 
Major comments:  
 
The paper is well written, and the results convincing, clearly described and merit to be published. 
Although the efficiency of the dual-AAV approach is impressive, a major hurdle is the lack of Otof 
KO transfected with AAV-eGFP as control for exocytosis and ABR. As it is, anyone can argue that 
the rescue is due to the AAV itself and not the Otoferlin re-introduction. I would therefore the 
authors to add these samples to strengthen their beautiful work.  
 
Minor comments:  
 
1. P. 6 "We presume that a yet unknown mechanism restricts the translation of otoferlin to auditory 
HCs." Still, do the authors may have some hypotheses?  
 
2. P.8. "Earlier studies reported that Otof-/- IHCs have normal ribbon synapse numbers at P6, but 
after the onset of hearing at P15 only 60% of synapses are left (Roux et al, 2006)." In this sentence 
"studies" call for several reports, but only the reference of Roux et al., 2006 is given. In addition, did 
the authors try to count in their experiments the number of ribbons at P6 to see whether Roux's data 
are confirmed (P6 IHC from Otof KO have normal synaptic ribbon number)?  
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3. P9. wild-type (n=6 IHCs) IHCs (Fig 2C, 2F). Please reshape, wild-type IHCs (n=6 IHCs ; Fig 2C, 
2F)  
 
4. P9. why mentioning high in the following sentence? "eliciting high Ca2+ influx  
 
5. P.10: second paragraph: The calculation of number of synaptic vesicles undergoing exocytosis per 
synapse between 20 and 100 ms of continuous depolarization is not a bit speculative? I understood 
that synapses in hair cells differ in their calcium channels number and hence in their synaptic release 
capacity. If true, the authors should be more cautious in their interpretation, and clearly mention that 
they proposed an "estimate" average number of vesicles.  
 
6. P. 10: It would be good to write in the text the amount of secretion in fF the authors observed in 
control and AAV-treated mice.  
 
7. Fig 2: legend and graph: Qreal should be replace by QCa2+  
 
8. In the patch-clamp recordings (Fig.2), the authors compared WT secretion with transduced Otof 
KO. Should not the control include WT transduced with AAV-eGFP and more importantly Otof KO 
transduced with AAV-eGFP? From a logical point of view, we cannot conclude whether the rescue 
stems from the AAV alone or the AAV harboring the Otof constru ction?  
 
9. In fig 2E, authors plot exocytosis from two WT strain (Bl6 and Bl6XCD1) but for Fig 2C, D and 
F the Bl6 data do not appear.  
 
10. Fig.3.the reduction in the ABR amplitude following the DualAAV-TS transfection in WT need 
to be clearly mention and discuss.  
 
11. Fig.3: The authors do not described the open circle in Fig.3C-D and we do not know what is 
summed ABR wave I-V amplitude: peak to peak, area under the curve? Please explain.  
 
12. Fig.3. Since the authors do not report morphological data, I suggest at least to measure DPOAEs 
to insure that the treatment had no impact of the OHCs.  
 
13. All the Figures: For a better understanding, authors should apply the same color code of the 
conditions to the legend text.  
 
 
 
Referee #3 (Remarks for Author):  
 
Nice paper extending inner ear gene therapy to inclusion of split AAVs. Good choice of analytical 
methods. Some issues with data and some need for language improvement, as detailed below.  
 
Substantive comments  
 
Fig 2 A, middle panels, show synapses in transduced (*) and non-transduced cells. My qualitative 
impression is that transduced cells have fewer synapses in mutant ears. Please add to the analysis in 
B, a count of synapses in transduced vs non-transduced cells in the same injected ear of mutants.  
 
Comments about cochlear implant are inaccurate and unnecessary.  
 
Appendix Figure S1 please include a higher resolution image taken with a x100 objective lens to 
better show the positive cells.  
 
In images presented at higher magnification, both otof and GFP appear throughout cytoplasm and 
nucleus. Is this correct? Why?  
 
 
Minor comments for language and clarity:  
Yet, no large gene delivery method ambiguous (large gene or large method?)  
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prevents from administration of delete from  
 
Dual-AAV mediated otoferlin expression is restricted to auditory hair cells. This statement needs 
improvement, as it stands, it can mean that OHCs are positive (they are not) and it can mean that 
vestibular hair cells are negative (data not shown).  
 
Maximum confocal projections what does that mean?  
 
Arrows need to point at the cell, not the vicinity.  
 
no specific cell tropism.... Even within the organ of Corti I cannot see it in supporting cells, so the 
statement is unclear  
 
with the images now provided I am unable to verify the statement: was also found in other cell 
types, e.g. SGNs  
 
for explaining the change in ABRs after injection:...might result from damage caused by the 
injection procedure and/or the pressure increase in the cochlea during the injection what is the 
difference between the two?  
 
Instead of can essentially restore auditory function How about can improve auditory function 
 
 
1st Revision - authors' response 4 October 2018 

***** Reviewer's comments *****  
  
Referee #1 (Remarks for Author):  
  
In the present manuscript, Al-Moyed et al. assess a viral gene replacement strategy to rescue hearing 
in an inherited form of deafness. Because the target gene, otoferlin, extends beyond the capacity of 
conventional AAV, the authors explore the use of dual AAVs to deliver cDNA encoding for 
otoferlin to the otoferlin KO mouse (Otof-/-). They assess two strategy: (1) trans-splicing (TS) uses 
artificial splice donor/acceptor before and after ITR in respective half vectors; and (2) dual hybrid 
(HYB) which includes a combination of overlapping vectors and splice donor/acceptors. Their work 
shows that both strategies lead to expression of full length transgene, recovery of fast but not 
sustained exocytosis in inner hair cells along with mild ABR recovery to broad band click stimuli. 
Interestingly, ABR response to pure tone stimuli appears variable and is mentioned but not 
illustrated in the manuscript.  
Thank you for your valuable comment. We added a graph as Figure EV 5B to illustrate the ABR 
variability in response to tone bursts. 
-----------  
While mild auditory sensitivity is observed after treatment with either vector, recovery of protein 
expression and fast exocytosis validates this novel dual AAV approach for the treatment of 
mutations associated with the OTOF gene. The manuscript is well written and the conclusion are 
appropriate. Some clarifications are required, however, that will strengthen this manuscript.  
 
Major comments:  
1- Since additional amplicons are observed in the Otof -/- mice (Figure ev4b), question arises as to 
whether truncated proteins are express that may prevent full restoration of function by the transgene. 
Inclusion of a western blot confirming presence or absence of otoferlin protein transcripts would be 
very informative. At the very minimum, this point should be discussed.  
We share the reviewer’s view that protein fragments might interfere with the full-length otoferlin 
protein and inhibit its function. We have addressed this point in three ways:  

i) We included the sequencing results of these additional PCR amplicons obtained from 
Otof-/- organs of Corti in Figure EV4C. The shortest fragment with 1379 bp contains 
the expected mRNA with a deletion of exons 14 and 15. The 1480 bp band contains, in 
addition, the intron between exons 20-21, and the 1679 bp fragment contains the intron 
between exons 23-24. The full alignment is available as separate file for the reviewer’s 
interest. 
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ii) The deletion of Exons 14 and 15 in our Otof-/- mouse line (Reisinger et al, 2011) causes 
a frameshift and a premature stop, such that these additional splice variants could 
theoretically be translated into an otoferlin protein fragment.  We performed a western 
blot for organ of Corti lysates from Otof-KO mice compared to wild-type mice, now 
added as Figure EV4D. Unfortunately, a strong band at around 100kDa found both in 
WT and KO samples precludes a clear analysis of protein fragments with a similar 
size. Nevertheless, we would like to show this western blot since it demonstrates the 
absence of full-length otoferlin (225kDa, pI/Mw tool, expasy.org) and another long 
otoferlin fragment (~210kDa) from our otoferlin knock-out. 
This is now described and discussed in the results/discussion section, page 8: 
In cDNA samples of dual-AAV injected and non-treated Otof-/- organs of Corti, we 
amplified three otoferlin cDNA fragments of 1379bp, 1480 bp and 1679 bp, all lacking 
exons 14 and 15 (Fig EV4BC). The larger amplicons originate from incomplete 
splicing of the mutant mRNA (Fig EV4C). These splice variants might be translated 
into shorter fragments, the presence of which we assessed by western blot (Fig EV4D). 
In wild-type organs of Corti, we detected two specific bands of ~210-230 kDa, likely 
corresponding to full-length otoferlin, which were absent in Otof-/- controls. However, 
due to a strong unspecific band at ~100 kDa, the presence of smaller otoferlin 
fragments that might interfere with the function of full-length otoferlin could not be 
excluded. 

iii) We discuss this point, also with respect to human mutations that might give rise to 
endogenously translated truncated otoferlin fragments, page 16: 
However, otoferlin protein fragments, caused by mutations inducing a premature 
STOP codon or resulting from incomplete reconstitution of the two split-AAV half 
vectors, might compete with full-length otoferlin and consequently inhibit its function.  
 

2- Treatment with DualAAV-Hyb appears to be associated with reduction of summating potential 
(as seen in Figure 3). This point is not discussed but may be significant. Could there be hair cell loss 
associated with the DualAAV-Hyb treatment?  
This is indeed an interesting observation, for which we provide more explanation in the revised 
version of the manuscript. In all otoferlin mouse mutants, the amplitude of the summating potential 
(SP) is much larger than in normal hearing control animals (Roux et al, 2006; Pangrsic et al, 2010; 
Reisinger et al, 2011). This is likely due to the absence of afferent activation, which in normal 
hearing animals induces efferent inhibition to the outer hair cells (Fuchs & Lauer, 2018). In our 
experiments, a partial rescue of IHC function leads to a reduction of the SP amplitude in some, but 
not all cases. We carefully checked individual animals treated with trans-splicing or hybrid dual-
AAV vectors and found examples for large and small SP amplitudes for each approach (Response 
Fig 2 as an example for a small SP amplitude in a trans-splicing and a large amplitude in a hybrid 
injected mouse). In our immunohistochemical analysis, we did not see obvious signs of IHC or OHC 
loss (Appendix FigS2, FigS3), and thus we found no apparent correlation between reduced SP 
amplitudes and hair cell loss. Moreover, since wild-type mice injected with either eGFP or dual-
AAV-TS did not display reduced SP amplitudes (Fig 3A, 3B, Appendix Fig S4A), we consider a 
major loss of hair cells due to the injection to be unlikely. 
In conclusion, even though we cannot exclude a loss of hair cells caused by the injection procedure, 
we presume the reduction in SP amplitude is more likely attributed to the re-activated efferent 
inhibition. We included this point in the results/discussion, page 13:  
The larger size of the SP compared to normal hearing animals is likely caused by the absence of 
efferent OHC inhibition, which requires auditory signal transmission along the afferent pathway 
(Fuchs & Lauer, 2018). In some dual-AAV-TS and dual-AAV-Hyb injected Otof-/- mice, the SP 
amplitude was similar to normal hearing mice, where AAV-injection did not change the SP 
amplitude. Even though injection-induced HC loss cannot be excluded in Otof-/- mice, it seems 
plausible that the rescue of auditory signal transmission has activated the medial superior olivary 
nucleus (MSO), which hyperpolarizes OHCs by inhibitory synaptic contacts. 
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Response Fig 2 
Left panel: Individual ABR wave traces of a dual-AAV-TS injected mouse (red) with a strong 
reduction in the summating potential (SP) amplitude for stimuli between 30 and 90 dB. 
Middle panel: Example ABR wave trace of a dual-AAV-Hyb injected Otof-/- mouse (yellow) with a 
prominent SP amplitude comparable to non-treated Otof-/- ABR waves (right panel, blue). 
Examples for a dual-AAV-TS injected mouse with a prominent SP amplitude and a dual-AAV-Hyb 
injected animal with a small SP amplitude are found in the main manuscript, Fig 3A. 
 
3- The use of pseudo colors in Figure 1 is interesting, however raw fluorescence images are needed 
to clarify the pattern of expression in particular with regard to GFP and Otoferlin (panel 1A).  
Done, see Appendix Fig S3A. 
We prefer the use of “fire” lookup table color for the figures in the main manuscript since we are 
afraid that weak immunofluorescence signals might be hard to recognize in the raw fluorescence 
images. 
 
4- Fig2a compares CTBP2 and Otoferlin immunostaining in DualAAV-Hyb and dualAAV-TS 
treated mice. It is unclear why C-term otoferlin antibody is used for TS while N-term otoferlin 
antibody is used for Hyb. Show same antibody for comparison, or both for each conditions.  
We apologize for displaying immunofluorescence from different antibodies here, which is due to 
technical reasons only and is supposed to have no biological relevance in this case. In this 
experiment, otoferlin immunolabelling was solely used to identify dual-AAV transduced cells. For 
the N-terminal antibody, we omitted cells with weak otoferlin fluorescence from the analysis, since 
those could be the ones with no split-AAV re-assembly. The otoferlin N-terminal antibody is a 
mouse antibody and the C-terminal is a rabbit polyclonal one. For synaptic ribbon immunostainings 
as shown in Fig 2A-B we performed a post-synaptic co-labelling in parallel, which did not work for 
all of these immunostainings, unfortunately. Depending on the antibodies used for such co-
labellings, we took one or the other otoferlin antibody.  
 
5- Pg 7- First paragraph states that there was no evidence of IHC showing exclusively C-terminal 
otoferlin immunofluorescence, however, bar graph fig1 show more cells were labeled with C-term 
antibody in DualAAV-Hyb treated mice. Eventhough the difference does not appear to be 
significant, this result suggests that some cells are labeled with C-terminal otoferlin antibody only. 
This does seem surprising since there is no promoter driving expression of the C-termini. Please 
clarify and discuss.  
We are sorry for not being clear and causing confusion. The bar graph in Fig. 1E does NOT display 
the number of IHCs labelled with one or the other otoferlin antibody, but it shows the relative 
otoferlin immunofluorescence intensity levels of each antibody for only otoferlin positive IHCs 
normalized to B6 wild-type IHC immunofluorescence intensity levels of the same antibody. In 
contrast, the graph in Fig 1D displays the number of otoferlin-positive IHCs, where the number of 
C-terminally labelled IHCs is always lower than the number of N-terminally labelled IHCs.  
We revised the text and added the quantification of immunofluorescence background levels in IHCs 
from non-transduced Otof-/- contralateral organs of Corti to Fig 1E. 
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To quantify full-length otoferlin protein expression levels, we measured the fluorescence intensity of 
the C-terminal otoferlin antibody in transduced Otof-/- IHCs and normalized it to the C-terminal 
immunofluorescence in wild-type C57BL/6J (B6) IHCs (Fig 1E, Fig EV3). 
 
6- Pg 12, figure Ev5b: IHC transduction rate is not correlated with click ABR threshold recovery. 
More of a comment here, but this result seems quite surprising. How were the transduction rates 
estimated? Was the count performed along the entire cochlea?  
The number of otoferlin C-terminal labelled IHCs was counted along the entire cochlea in injected 
ears and divided by the number of calbindin immunolabelled IHCs. The number of the C-terminal 
otoferlin positive IHCs for individual animals (n= 8 mice) used for the correlation analysis in Fig 
EV5C are shown in Fig 1D and their individual ABR thresholds are depicted in Fig 3C.   
We included the following paragraph in the results and discussion part of the manuscript to better 
clarify this point (page 14):  

In fact, we found no correlation between full-length otoferlin IHC transduction rates (entire 
cochlea, C-term otoferlin, Fig 1D) in dual-AAV-TS treated animals and their individual click ABR 
thresholds (n= 8 mice; r= -0.41, P=0.5, Spearman correlation test; Fig EV5C). Apparently, a click 
ABR threshold of ~50dB can be established by very few dual-AAV transduced IHCs. Improving 
dual-AAV vectors to gain higher otoferlin protein levels might result in even lower ABR thresholds, 
because synapses contacting low threshold SGNs require a high vesicle replenishment rate, which 
correlates with the amount of otoferlin in IHCs (Strenzke et al, 2016).  
 
7- Since ABR response to pure tone stimuli were assessed and are described as "variable" in the text, 
an illustration would be useful that shows what frequencies were recovered. The manuscript does 
not differentiate apex versus base and questions arise as to where cellular recovery may be optimal.  
We have now included a separate graph (Fig EV5B) that illustrates tone burst ABR thresholds 
measured from individual animals to better display the variability between these mice. The best 
threshold recovery was found at 8-12 kHz, which is in agreement with our finding that full-length 
otoferlin IHC transduction rates were generally higher in the apical cochlear turn as seen in Fig 1D. 
Note that we also counted otoferlin positive dual-AAV transduced IHCs for the apex and the base of 
the cochlea (Fig. 1D). 
We included the following paragraph in the results and discussion part of the manuscript to better 
clarify this point (page 13):  
In our best mice, 8 and 12kHz tone bursts of 50 dB SPL elicited ABRs (Fig 3D, Fig EV5B). These 
frequencies are sensed in the apical half-turn of the mouse cochlea, where we found the highest IHC 
transduction rates (Fig 1D). 
 
Minor corrections:  
1- Abstract, ln2: Define OTOF (first time it is introduces)  
Done.  
 
2- Pg 3: "Cochlear implant users often report experiencing speech understanding problems in noisy 
environments and can hardly perceive emotions in spoken language or music as a person without 
hearing impairment" - Please cite reference.  
We slightly revised the sentence and included the following references: 
Cochlear implant users report difficulties in speech understanding during noise and in perceiving 
vocal emotions, and typically cannot experience music as a person without hearing impairment (Fu 
et al, 1998; Nelson et al, 2003; Oxenham & Kreft, 2014; Luo et al, 2007; Most & Aviner, 2009; 
Chatterjee et al, 2015; Paquette et al, 2018; McDermott, 2004).  
 
3- Pg 5, Results and discussion: Discuss why injections were performed at P6-P7 rather than P1-P2, 
a more commonly used time point for injections through the round window membrane.  
With respect to a future gene therapy in humans, we aimed for a rather late injection time point.  
We added this in the main manuscript at page 5.: 
We aimed for a rather late time point of treatment, since the early development of the inner ear does 
not seem to require otoferlin (Roux et al, 2006), making gene therapy of mature Otof-/- IHCs feasible 
in theory. AAVs were injected into the cochlea at postnatal day 6-7 (P6-7) because the auditory 
bulla structure covering the round window membrane (RWM) is still soft enough at this 
developmental stage to be penetrated well with an injection glass pipette. 
 
4- Fig 2A, top left panel: which color is used for C-otoferlin?  
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Magenta. The color “magenta” is used instead of the color “red” to consider color-blind readers as 
stated in the general EMBO “author guidelines”.   
 
5- EV1: Again different antibodies used in EV1A and EV1B; Show staining using the same 
antibody for consistency.  
Here, the otoferlin antibody serves only for the identification of inner hair cells in wild-type organs 
of Corti. The same could be done with an antibody against Vglut3 for instance. The experiment has 
been done on wild-type mice, where all IHCs are otoferlin positive. Figure EV1 aims to illustrate 
that both of our control eGFP expressing AAV2/6 (panel A) and the dual-AAV2/6 (panel B) viruses 
transduce several cell types (spiral ganglion neurons, inner hair cells, supporting cells), as indicated 
by eGFP fluorescence in hair cells (B1) and in spiral ganglion neurons (B2).  
We revised the figure legend for clarification. 
Figure EV 1 - AAV2/6 transduces various cell types in the inner ear.  

A,B Low magnification views for eGFP immunofluorescence in CD1B6F1 wild-type organs of 
Corti transduced with AAV2/6 vectors, indicating a broad cell type tropism both for a single eGFP 
expressing AAV2/6 (A; P23) and eGFP expressed from otoferlin dual-AAV-TS vectors (B; P27). 
 
6- Pg 6: While restriction of otoferlin translation to auditory HCs may explain absence of otoferlin 
staining in transfected cells others than IHCs, other factors such as protein degradation could be 
involved. Include this in the discussion.  
Done, page 6: 
We presume that a yet unknown mechanism restricts the expression of otoferlin to auditory HCs, 
such as post-transcriptional regulation or protein degradation. 
 
7. Fig 1S A, B: it is not clear what is depicted in the first column. If this is calbindin and GFP only, 
it should be clearly indicated. Also show raw fluorescent image only or along with pseudo-color.  
 We revised the figure legend for clarification. 
The first column shows all 4 immunostainings: Calbindin (blue), eGFP (green), N-terminal otoferlin 
(magenta), and C-terminal otoferlin (white). 
We have prepared an additional Figure showing the same organs of Corti displayed in Appendix Fig 
S1A-B, but with the raw fluorescent images instead of the “fire” color lookup tables (Response Fig. 
3).  
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Response Fig 3 
Raw fluorescent images corresponding to Appendix Fig S1. 
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
  
DFNB9 is a human form of genetic deafness. The authors employ gene therapy in a mouse model of 
DFNB9 to rescue the auditory deficit. This work is a very nice proof-of-concept.  
  
Referee #2 (Remarks for Author):  
  
Review of the paper entitled "A dual-AAV approach restores fast exocytosis and partially rescues 
auditory function in deaf otoferlin knock-out mice" by Al-Moyed et al.  
  
Mutations in OTOF, encoding otoferlin, cause non-syndromic recessive hearing loss. Experiments 
on otof knock-out and knock-in mutant mice revealed that this protein play an essential role in IHC 
exocytosis and vesicles replenishment, and is involved in vesicle reformation and endocytosis. One 
strategy to rescue this phenotype may be to transfer otoferlin cDNA into the IHC. Due to the large 
size of the transgene, such a transfer is difficult to accomplish. To solve this problem, the authors 
develop two different strategies: i.e. the trans-splicing (TS) and the "hybrid" strategy. Co-injection 
of the dual-AAV2/6, each containing one-half of the otoferlin cDNA into 6-7 day-old otof-/- mice 
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led to a full-length otoferlin mRNA. Although the loss of 40% of the synapses could not be 
prevented, dual-AAV transduction fully restore fast exocytosis, and replenishment reach 50 to 70% 
of the wild type values. Finally, click evoked brainstem responses at 40 -50 dB. Together, these 
results constitute the proof of concept that dual-AAV vectors can be used to deliver large transgenes 
such as otoferlin into the cochlear hair cells.  
  
Major comments:  
  
The paper is well written, and the results convincing, clearly described and merit to be published. 
Although the efficiency of the dual-AAV approach is impressive, a major hurdle is the lack of Otof 
KO transfected with AAV-eGFP as control for exocytosis and ABR. As it is, anyone can argue that 
the rescue is due to the AAV itself and not the Otoferlin re-introduction. I would therefore the 
authors to add these samples to strengthen their beautiful work.  
We understand that the reviewer is afraid that the AAV itself or the eGFP might be able to rescue 
IHC exocytosis and hearing in Otof-/- mice. In a previous study from our lab (Reisinger et al., 2011), 
we showed that the AAV-mediated expression of eGFP (coexpressed with synaptotagmin-1) does 
neither rescue exocytosis in otoferlin-knock-out inner hair cells (Reisinger et al, 2011, Figure 3) nor 
hearing in otoferlin knock-out animals (Reisinger et al., 2011, Figure 2). In the same study, we also 
found that AAV-mediated expression of synaptotagmin-1 and eGFP do not inhibit exocytosis in 
wild-type inner hair cells or affect hearing. We feel that these previous results unambiguously 
demonstrate that transduction of IHCs by an AAV vector itself has no influence on exocytosis and 
hearing in otoferlin knock-out mice.  
In the revised version of the manuscript, we added this information andrelated it to the finding of the 
two eGFP fluorescent cells with hardly any exocytosis (page 11): 
In agreement with our finding that around one out of four eGFP-fluorescent IHCs only expressed the 
N-terminal part of otoferlin (Fig 1D and EV3), we recorded two (out of 10) eGFP-expressing IHCs 
with hardly any Ca2+-triggered exocytosis (dashed lines), similarly to non-transduced Otof-/- IHCs 
(Fig 2G). Presumably, the correct reassembly of the full-length otoferlin expression cassette in the 
right orientation did not take place in these two transduced IHCs. The lack of exocytosis in these 
cells is in agreement with earlier results (Reisinger et al, 2011), demonstrating that AAV mediated 
co-expression of eGFP and synaptotagmin-1 did neither rescue exocytosis in Otof-/- IHCs nor restore 
hearing in injected Otof-/- mice. Therefore, it can be ruled out that the AAV itself and/or the eGFP 
are able to recover exocytosis in the absence of otoferlin. 
 
Minor comments:  
  
1. P. 6 "We presume that a yet unknown mechanism restricts the translation of otoferlin to auditory 
HCs." Still, do the authors may have some hypotheses?  
This is an interesting finding for which we currently do not have a straightforward explanation. 
Future work will be required to narrow down the mechanisms that might be involved in this process. 
In accordance with the comment of referee 1 (point 6), we now mention two potential hypotheses in 
the revised manuscript (page 7): 
We presume that a yet unknown mechanism, such as post-transcriptional regulation or targeted 
protein degradation, restricts the expression of otoferlin to auditory HCs. 
 
2. P.8. "Earlier studies reported that Otof-/- IHCs have normal ribbon synapse numbers at P6, but 
after the onset of hearing at P15 only 60% of synapses are left (Roux et al, 2006)." In this sentence 
"studies" call for several reports, but only the reference of Roux et al., 2006 is given. In addition, did 
the authors try to count in their experiments the number of ribbons at P6 to see whether Roux's data 
are confirmed (P6 IHC from Otof KO have normal synaptic ribbon number)?  
Thank you for this valuable comment. We corrected the respective sentence to “An earlier study…”.  
We re-assessed the synapse numbers at P6 and P14 in Otof-/- and compared them to wild-type 
control organs of Corti. In contrast to Roux et al.(2006), we found more synapses in Otof-/-IHCs at 
P6 than in wild-type IHCs. At P14, the number of synapses was similar in Otof-/-IHCs and in wild-
type IHCs. Our results indicate that  Otof-/- IHCs seem to lose more synapses in the second and third 
postnatal week than wildtype IHCs. Importantly, these findings indicate that early postnatal synapse 
development appears to be different in the absence of otoferlin, which is in line with our finding that 
dual-AAV mediated expression of otoferlin from P6-7 onwards is apparently too late to prevent the 
loss of 40% of synapses. Thus, we now have two lines of evidence that otoferlin, contrary to the 
previous report, seems to be required for synaptic maturation. Furthermore, the novel P14 synapse 
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counts provide an explanation why Ca2+ currents did not differ between Otof-/-and wild-type IHCs 
when measured between P14-18. We used the new synapse counts at P14 to calculate the vesicle 
replenishment rates. 
We included these novel findings in the abstract, in Fig 2C-D and the main text of the manuscript 
(page 9-10).  
Accordingly, we re-assessed IHC synapse numbers in CD1B6F1 Otof-/- and wild-type mice at P6 
and P14 (Fig 2C,D). IHC synapses were identified as CtBP2-labelled synaptic ribbons adjacent to 
Shank1a immunolabeled postsynaptic boutons (Huang et al, 2012). We found more synapses in P6 
Otof-/- IHCs (49±0.7 synapses; n=62 IHCs) than in wild-type IHCs (39±0.3 synapses; n=53 IHCs). 
In the second postnatal week, synapse numbers decreased, reaching comparable numbers at P14 for 
Otof-/- (15±0.3 synapses; n=65 IHCs) and wild-type mice (16±0.2 synapses; n=73 IHCs, Fig 2D). 
Notably, Shank1a labelled postsynaptic structures appeared larger in Otof-/- than in wild-type IHCs 
(Fig 2C). These findings, together with the failure to rescue synapse numbers by otoferlin re-
expression from P6-7 on, point towards a yet undescribed role of otoferlin in IHC synapse 
maturation.  
 
3. P9. wild-type (n=6 IHCs) IHCs (Fig 2C, 2F). Please reshape, wild-type IHCs (n=6 IHCs ; Fig 2C, 
2F)  
Done 
 
4. P9. why mentioning high in the following sentence? "eliciting high Ca2+ influx  
“high” was deleted from this sentence 
 
5. P.10: second paragraph: The calculation of number of synaptic vesicles undergoing exocytosis per 
synapse between 20 and 100 ms of continuous depolarization is not a bit speculative? I understood 
that synapses in hair cells differ in their calcium channels number and hence in their synaptic release 
capacity. If true, the authors should be more cautious in their interpretation, and clearly mention that 
they proposed an "estimate" average number of vesicles.  
We agree and revised the sentence accordingly:  
The estimated number of synaptic vesicles undergoing exocytosis between 20 and 100 ms of 
continuous depolarization on an average synapse increased from… 
 
6. P. 10: It would be good to write in the text the amount of secretion in fF the authors observed in 
control and AAV-treated mice.  
Done 
 
7. Fig 2: legend and graph: Qreal should be replace by QCa2+ 
Done  
 
8. In the patch-clamp recordings (Fig.2), the authors compared WT secretion with transduced Otof 
KO. Should not the control include WT transduced with AAV-eGFP and more importantly Otof KO 
transduced with AAV-eGFP? From a logical point of view, we cannot conclude whether the rescue 
stems from the AAV alone or the AAV harboring the Otof construction?  
As indicated above, the requested control experiments have been performed in an earlier study 
(Reisinger et al., 2011).  
The AAV consists of capsid proteins required only during cell entry and are degraded further on. 
The capsid proteins surround the AAV genome, which is a single stranded DNA molecule. The 
AAV genome is flanked by two non-coding 145 nucleotide-long inverted terminal repeats (ITRs) 
that form tail-to-head concatemers of several AAV genomes in target cells (Yan et al, 2005). All 
other elements of the original AAV genome are replaced in these recombinant AAVs by defined 
sequences such as promoter, coding sequence of the gene of interest, an mRNA stabilizing element 
(e.g. WRPE), and a polyadenylation signal. In Reisinger et al., 2011 we showed that an AAV 
encoding eGFP and synaptotagmin-1 did neither rescue exocytosis in Otof-/- inner hair cells nor did 
it restore hearing.  We can, therefore, rule out that the AAV itself or the eGFP are able to restore 
exocytosis in the absence of otoferlin. In addition, in Reisinger et al., 2011 we proved that 
expression of eGFP and synaptotagmin-1 in wild-type inner hair cells did not have any effect on 
exocytosis or hearing. 
 
9. In fig 2E, authors plot exocytosis from two WT strain (Bl6 and Bl6XCD1) but for Fig 2C, D and 
F the Bl6 data do not appear.  



EMBO Molecular Medicine - Peer Review Process File 

 
© European Molecular Biology Organization 13 

The B6 data were replotted from Strenzke et al., 2016, which we now indicated more clearly to 
show a comparison of our rescue data with an additional representative wild-type dataset. Since the 
Ca2+ peak currents (now Fig. 2E) and the Ca2+ current integrals (now Fig. 2H) are not different in 
the three presented groups, we felt that a comparison to more wild-type B6 data is not necessary. 
Fig2D (now Fig 2F), only shows representative example traces. For this reason we have only 
displayed the B6 data in panel E (now Fig 2G), where we found significant differences between the 
three groups. 
 
10. Fig.3.the reduction in the ABR amplitude following the DualAAV-TS transfection in WT need 
to be clearly mention and discuss.  
We now explicitly mention and discuss the impact of postnatal round window membrane AAV-
injections on hearing in WT animals. Please note that ABR wave I amplitude was unchanged 
between dual-AAV-TS injected wild-type ears and contralateral non-injected ears (Appendix Fig 
S4C). 
Page 15: 
No difference between injected and non-injected contralateral wild-type ears was observed in ABR 
wave I amplitude and wave I-V latencies (Appendix Fig S4C,E). Even though we did not observe an 
apparent HC loss in our immunohistochemical analyses and click ABR thresholds were unaffected, 
a minor elevation of the 24kHz ABR threshold (Appendix Fig S4B) might point to a potential 
damage of HCs by the injection. The sensory cells of the inner ear are particularly sensitive to 
pressure and volume changes that might occur while injecting the virus solution into the cochlea 
(Yoshimura et al, 2018). In addition, we found a reduction in ABR wave II-V amplitudes in injected 
compared to non-injected ears (Appendix Fig S4A, D), the origin of which is unclear.  
 
11. Fig.3: The authors do not described the open circle in Fig.3C-D and we do not know what is 
summed ABR wave I-V amplitude: peak to peak, area under the curve? Please explain.  
The open circles are explained in the “data information” section at the end of the figure legend, and 
represent data from individual animals. The amplitudes of each wave were determined as the 
distance from the local maximum to the next local minimum (peak-to-valley). The summed ABR 
wave I-V amplitude is the sum of the individual peak-to-valley amplitudes of ABR waves I-V. We 
have added this description to our “Materials & Methods” section on page 8. 
 
12. Fig.3. Since the authors do not report morphological data, I suggest at least to measure DPOAEs 
to insure that the treatment had no impact of the OHCs.  
We did not observe any obvious OHC loss in the immunostainings of transduced organs of Corti 
compared to non-injected contralateral ears as seen in Appendix Fig S1, S2, S3. In all our controls, 
the presence of OHC and IHCs was confirmed by immunostaining against calbindin (blue). We did 
not perform DPOAE recordings in the first place since those are wild-type like in Otof-/- mice, thus 
we did not expect a direct effect of the dual-AAV treatment on outer hair cell function. Moreover, a 
minor loss of OHCs, as it can be caused by RWM injections, does not necessarily affect DPOAEs, 
as e.g. in Landegger et al., (2017), Fig. 2g. Our revised results and discussion section now explicitly 
mentions the possibility of OHC damage, see response to point 10. 
 
13. All the Figures: For a better understanding, authors should apply the same color code of the 
conditions to the legend text.  
We have now indicated the color “white” in the figure legend for immunolabels in white. For other 
colors, we have not included a color code description in the manuscript and figure legends to 
comply with EMBO’s author guidelines. This point can be changed if requested by the editors.  
  
Referee #3 (Remarks for Author):  
  
Nice paper extending inner ear gene therapy to inclusion of split AAVs. Good choice of analytical 
methods. Some issues with data and some need for language improvement, as detailed below.  
  
Substantive comments  
  
Fig 2 A, middle panels, show synapses in transduced (*) and non-transduced cells. My qualitative 
impression is that transduced cells have fewer synapses in mutant ears. Please add to the analysis in 
B, a count of synapses in transduced vs non-transduced cells in the same injected ear of mutants.  
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Done. See Fig 2B in the revised manuscript. The number of synaptic ribbons was the same in all 
IHC with Otof-/- background.  
  
Comments about cochlear implant are inaccurate and unnecessary.  
With respect to the comment of reviewer 1, we revised the sentences and added references that 
specifically support the current statement. We think it is of importance to discuss the potential 
benefits of gene therapy over cochlear implantation at this point. 
Given the normal inner ear morphology in these patients, a postnatal transfer of otoferlin cDNA into 
the inner ear is predicted to ameliorate this hearing loss. Thus, gene therapy might outperform the 
otherwise necessary cochlear implantation, which transmits only part of the acoustic information. 
Cochlear implant users report difficulties in speech understanding during noise and in perceiving 
vocal emotions, and typically cannot experience music as a person without hearing impairment (Fu 
et al, 1998; Nelson et al, 2003; Oxenham & Kreft, 2014; Luo et al, 2007; Most & Aviner, 2009; 
Chatterjee et al, 2015; Paquette et al, 2018; McDermott, 2004). 
 
Appendix Figure S1 please include a higher resolution image taken with a x100 objective lens to 
better show the positive cells.  
We prepared a new figure (Appendix Fig. S2) showing higher magnification views of the transduced 
organs of Corti displayed in Appendix Fig S1. Please see also Figure EV3 for higher resolution 
images of transduced cells.  
 
In images presented at higher magnification, both otof and GFP appear throughout cytoplasm and 
nucleus. Is this correct? Why?  
GFP is indeed found in the cytoplasm and the nucleus of IHCs. It is a soluble protein which can 
enter the nucleus of any cell (Seibel et al, 2007). Otoferlin is typically localized to the plasma 
membrane and is distributed throughout the cytoplasm of inner hair cells except the most apical 
subcuticular space. It is not present in the nucleus.  
For better illustration, we prepared a figure (Response Fig 4) showing maximum intensity 
projections with only 4-5 optical confocal sections of the IHCs displayed in Fig EV3.:  
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Response Fig 4 
Maximum intensity projections of 4-5 optical confocal sections showingthe distribution of eGFP 
(upper panel), otoferlin (middle panels), and calbindin. EGFP is present in the nuclei and cytoplasm 
of IHCs, while otoferlin is absent from the nuclei of the cells. Otoferlin and calbindin are present in 
the cytoplasm. In addition, otoferlin localizes to the basolateral plasma membrane. Individual 
stainings are depicted as color lookup tables. Scale bars: 10µm 
 
Minor comments for language and clarity:  
Yet, no large gene delivery method ambiguous (large gene or large method?)  
Rephrased to: “no delivery method for large genes”  
 
prevents from administration of; delete “from”  
Done 
  
Dual-AAV mediated otoferlin expression is restricted to auditory hair cells. This statement needs 
improvement, as it stands, it can mean that OHCs are positive (they are not) and it can mean that 
vestibular hair cells are negative (data not shown).  
Occasionally, we see dual-AAV mediated otoferlin expression in outer hair cells (see Appendix Fig. 
S3), yet with lower fluorescence intensity when compared to inner hair cells. We slightly rephrased 
the results section (page 6): 
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Upon dual-AAV injection into Otof-/- cochleae, we found otoferlin immunofluorescence to be 
restricted to auditory HCs with stronger expression in IHCs and much weaker in sparsely transduced 
OHCs (Appendix Fig S3), resembling otoferlin expression in wild-type animals (Roux et al, 2006; 
Beurg et al, 2008). 
 
Since we have not looked for otoferlin dual-AAV mediated vestibular hair cell transduction, we 
rephrased the respective sentence in the abstract: 
Abstract: 
In the cochlea, otoferlin was exclusively expressed in auditory hair cells. 
  
Maximum confocal projections what does that mean?  
We agree with the reviewer that we haven’t exactly used the best choice of words here and replaced 
it with: 
 Maximum intensity projections of confocal optical sections,… 
  
Arrows need to point at the cell, not the vicinity.  
Done 
 
no specific cell tropism.... Even within the organ of Corti I cannot see it in supporting cells, so the 
statement is unclear  
We rephrased the sentence for clarification: 
eGFP fluorescence was observed in IHCs, outer hair cells (OHCs), supporting cells, and spiral 
ganglion neurons (SGNs), indicating that the AAV2/6 has no specific IHC tropism and targets a 
variety of different cell types within the organ of Corti (Fig EV1A).  
 
with the images now provided I am unable to verify the statement: was also found in other cell 
types, e.g. SGNs  
As above, please see Fig EV1A,B, and especially B1 and B2 for eGFP expression in IHCs, 
supporting cells and spiral ganglion neurons. We rephrased the figure legend of Figure EV1 for 
further clarification. 
 
for explaining the change in ABRs after injection:...might result from damage caused by the 
injection procedure and/or the pressure increase in the cochlea during the injection what is the 
difference between the two?  
We agree that this sentence needs revision and more detailed information, as the pressure increase 
happens during the injection procedure. We rephrased the paragraph (page 15):  
No difference between injected and non-injected contralateral wild-type ears was observed in ABR 
wave I amplitude and wave I-V latencies (Appendix Fig S4C,E). Even though we did not observe an 
apparent HC loss in our immunohistochemical analyses and click ABR thresholds were unaffected, 
a minor elevation of the 24kHz ABR threshold (Appendix Fig S4B) might point to a potential 
damage of HCs by the injection. The sensory cells of the inner ear are particularly sensitive to 
pressure and volume changes that might occur while injecting the virus solution into the cochlea 
(Yoshimura et al, 2018). In addition, we found a reduction in ABR wave II-V amplitudes in injected 
compared to non-injected ears (Appendix Fig S4A, D), the origin of which is unclear. 
 
Instead of “can essentially restore auditory function”: How about can improve auditory function 
We think that “improvement” is not the right term in this context as Otof knockout mice are 
profoundly deaf without treatment, similarly to the phenotype seen in most DFNB9 patients. 
“Improvement” would imply that there is some residual hearing in these animals before treatment 
that could be augmented through otoferlin dual-AAV injection. 
We rephrased the sentence to:  
…and can at least partially restore auditory function. 
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2nd Editorial Decision 26 October 2018 

Thank you for the submission of your revised manuscript to EMBO Molecular Medicine. We have 
now received the enclosed reports from the referees that were asked to re-assess it. As you will see 
the reviewers are now globally supportive and I am pleased to inform you that we will be able to 
accept your manuscript pending following final editorial amendments. 
 
***** Reviewer's comments *****  
 
Referee #1 (Remarks for Author):  
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This revised manuscript is much improved. The authors have included supplemental data and made 
substantial changes to the manuscript in response to the reviewer's comments. In particular, the 
revised manuscript now includes sequencing results of additional PCR amplicons expressed in Oto-
/- mice as well as western blots (as requested) confirming expression of a shorter fragment which 
may compete with the full length protein. The authors appropriately discuss these new findings. 
Edits to the manuscript and supplemental experimental work are now included that clarify several 
points brought up by the reviewers. Overall, this manuscript is significantly improved. The results, 
describe here, will be of interest to investigators who are exploring novel gene therapy approaches 
targeting large genes to inner ear hair cells. The reviewer recommends the manuscript for 
publication.  
 
 
Referee #2 (Comments on Novelty/Model System for Author):  
 
I read the revised manuscript and the point by point response. My main concern was the lack of Otof 
KO transfected with AAV-eGFP as control for exocytosis and ABR. Now, the authors clearly 
mention that such a control has been already done in a previous study (Reisinger et al., 2011) and 
give detailed explanation. In addition, they respond to all the comment, in a very satisfy manner.  
 
Referee #2 (Remarks for Author):  
 
I read the revised manuscript and the point by point response. My main concern was the lack of Otof 
KO transfected with AAV-eGFP as control for exocytosis and ABRs. Now, the authors clearly 
mention that such a control has been already done in a previous study (Reisinger et al., 2011) and 
give detailed explanations. In addition, they responded positively to all the comments. From my 
side, the paper does not require additional changes and can be publish in the present form.  
 
 
Referee #3 (Remarks for Author):  
 
The authors performed a thorough and adequate revision and responded elegantly and positively to 
the comments of all 3 reviewers 
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� common	
  tests,	
  such	
  as	
  t-­‐test	
  (please	
  specify	
  whether	
  paired	
  vs.	
  unpaired),	
  simple	
  χ2	
  tests,	
  Wilcoxon	
  and	
  Mann-­‐Whitney	
  
tests,	
  can	
  be	
  unambiguously	
  identified	
  by	
  name	
  only,	
  but	
  more	
  complex	
  techniques	
  should	
  be	
  described	
  in	
  the	
  methods	
  
section;

� are	
  tests	
  one-­‐sided	
  or	
  two-­‐sided?
� are	
  there	
  adjustments	
  for	
  multiple	
  comparisons?
� exact	
  statistical	
  test	
  results,	
  e.g.,	
  P	
  values	
  =	
  x	
  but	
  not	
  P	
  values	
  <	
  x;
� definition	
  of	
  ‘center	
  values’	
  as	
  median	
  or	
  average;
� definition	
  of	
  error	
  bars	
  as	
  s.d.	
  or	
  s.e.m.	
  

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

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

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

3.	
  Were	
  any	
  steps	
  taken	
  to	
  minimize	
  the	
  effects	
  of	
  subjective	
  bias	
  when	
  allocating	
  animals/samples	
  to	
  treatment	
  (e.g.	
  
randomization	
  procedure)?	
  If	
  yes,	
  please	
  describe.	
  

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

4.a.	
  Were	
  any	
  steps	
  taken	
  to	
  minimize	
  the	
  effects	
  of	
  subjective	
  bias	
  during	
  group	
  allocation	
  or/and	
  when	
  assessing	
  results	
  
(e.g.	
  blinding	
  of	
  the	
  investigator)?	
  If	
  yes	
  please	
  describe.

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

5.	
  For	
  every	
  figure,	
  are	
  statistical	
  tests	
  justified	
  as	
  appropriate? Yes.	
  We	
  tried	
  to	
  use	
  the	
  best	
  applicable	
  statistical	
  tests	
  to	
  our	
  knowledge	
  for	
  our	
  statistical	
  data	
  
analysis.	
  The	
  tests	
  are	
  detailed	
  in	
  the	
  respective	
  figure	
  legends	
  and	
  Materials	
  &	
  Methods	
  section	
  
of	
  the	
  paper,	
  and	
  in	
  addition	
  in	
  the	
  Appendix	
  Table	
  S1,	
  together	
  with	
  the	
  exact	
  P-­‐values.

YOU	
  MUST	
  COMPLETE	
  ALL	
  CELLS	
  WITH	
  A	
  PINK	
  BACKGROUND	
  ê

The	
  number	
  of	
  animals	
  needed	
  for	
  this	
  study	
  as	
  well	
  as	
  the	
  effect	
  of	
  dual-­‐AAV	
  treatment	
  on	
  
auditory	
  function	
  was	
  difficult	
  to	
  predict	
  because	
  there	
  were	
  no	
  previous	
  reports	
  of	
  dual-­‐AAV	
  
mediated	
  gene	
  delivery	
  into	
  the	
  cochlea	
  that	
  we	
  could	
  rely	
  on	
  (e.g.	
  ABR	
  thresholds,	
  ABR	
  
amplitudes,	
  protein	
  expression	
  levels,	
  and	
  exocytosis	
  levels).	
  We	
  performed	
  at	
  least	
  two	
  
independent	
  experiments	
  (e.g.	
  animals)	
  for	
  our	
  immunohistological	
  analyses	
  (e.g.	
  synapse	
  
numbers	
  in	
  IHCs).	
  For	
  hearing	
  function	
  assessment,	
  we	
  measured	
  at	
  least	
  6	
  independent	
  animals.	
  
For	
  cellular	
  electrophysiology,	
  we	
  recorded	
  at	
  least	
  6	
  cells.

For	
  ABR	
  measurements	
  we	
  have	
  recorded	
  ABRs	
  from	
  at	
  least	
  6	
  mice	
  in	
  order	
  to	
  be	
  able	
  to	
  perform	
  
statistical	
  tests,	
  e.g	
  to	
  compare	
  dual-­‐AAV	
  treated	
  otoferlin	
  knock-­‐out	
  data	
  with	
  wild-­‐type	
  data.	
  

Cellular	
  electrophysiological	
  recordings:	
  	
  IHCs	
  that	
  had	
  a	
  	
  series	
  resistance	
  	
  >30	
  MOhm	
  and	
  a	
  
current	
  leak	
  	
  >25	
  pS	
  were	
  excluded	
  from	
  analysis.	
  These	
  two	
  criteria	
  are	
  pre-­‐established	
  in	
  our	
  lab.	
  
ABR	
  data:	
  All	
  wild-­‐type	
  control	
  and	
  injected	
  Otof-­‐/-­‐	
  	
  animals	
  that	
  showed	
  reproducible	
  ABR	
  wave	
  
forms	
  in	
  response	
  to	
  click	
  or	
  tone	
  burst	
  sound	
  stimuli	
  were	
  included	
  into	
  the	
  analysis.	
  However,	
  
around	
  	
  two	
  thirds	
  of	
  injected	
  Otof-­‐/-­‐	
  animals	
  did	
  not	
  show	
  any	
  detectable	
  ABR	
  response,	
  or	
  
transduced	
  cells	
  in	
  immunostained	
  organs	
  of	
  Corti	
  at	
  all,	
  indicating	
  that	
  the	
  virus	
  solution	
  did	
  not	
  
enter	
  into	
  the	
  cochlea.	
  These	
  animals	
  were,	
  thus,	
  used	
  as	
  non-­‐transduced	
  Otof-­‐/-­‐	
  	
  controls.	
  

All	
  pups	
  from	
  a	
  litter	
  were	
  treated	
  the	
  same	
  way.	
  We	
  injected	
  at	
  least	
  two	
  litters	
  for	
  each	
  
condition/group,	
  except	
  for	
  dual-­‐AA-­‐TS	
  treated	
  wild-­‐type	
  mice,	
  where	
  only	
  one	
  litter	
  was	
  injected.	
  

The	
  experimenter	
  did	
  not	
  know	
  whether	
  an	
  animal	
  was	
  successfully	
  injected	
  (successful	
  entry	
  of	
  
virus	
  solution	
  into	
  the	
  cochlea)	
  before	
  recording	
  ABRs	
  and	
  immunostaining	
  the	
  organs	
  of	
  Corti	
  of	
  
injected	
  ears	
  to	
  visualize	
  transduced	
  cells	
  after	
  measuring	
  ABRs.	
  	
  

For	
  patch-­‐clamp	
  recordings,	
  cells	
  with	
  eGFP	
  fluorescence	
  were	
  selected.	
  All	
  data	
  matching	
  
inclusion	
  criteria	
  as	
  defined	
  in	
  2	
  are	
  presented	
  in	
  the	
  manuscript.	
  For	
  ABRs	
  and	
  
immunohistochemistry,	
  the	
  effects	
  of	
  dual-­‐AAV	
  treatment	
  on	
  deaf	
  Otof-­‐/-­‐	
  mice	
  were	
  very	
  obvious.	
  
The	
  mice	
  showed	
  either	
  an	
  ABR	
  response	
  and	
  otoferlin	
  expression	
  if	
  transduced	
  successfully,	
  or	
  no	
  
response	
  and	
  expression	
  at	
  all	
  if	
  not.	
  The	
  experimenter	
  measuring	
  ABRs	
  or	
  performing	
  
immunofluorescent	
  stainings	
  on	
  organs	
  of	
  Corti	
  of	
  injected	
  animals	
  could,	
  therefore,	
  not	
  really	
  be	
  
blinded.	
  

The	
  effects	
  of	
  dual-­‐AAV	
  treatment	
  on	
  deaf	
  Otof-­‐/-­‐	
  mice	
  were	
  very	
  obvious.	
  The	
  mice	
  showed	
  
either	
  an	
  ABR	
  response	
  and	
  otoferlin	
  expression	
  if	
  transduced	
  successfully	
  or	
  no	
  response	
  and	
  
expression	
  at	
  all	
  if	
  not.	
  The	
  experimenter	
  measuring	
  ABRs	
  or	
  performing	
  immunofluorescent	
  
stainings	
  on	
  organs	
  of	
  Corti	
  of	
  injected	
  animals	
  could,	
  therefore,	
  not	
  be	
  blinded.

1.	
  Data

the	
  data	
  were	
  obtained	
  and	
  processed	
  according	
  to	
  the	
  field’s	
  best	
  practice	
  and	
  are	
  presented	
  to	
  reflect	
  the	
  results	
  of	
  the	
  
experiments	
  in	
  an	
  accurate	
  and	
  unbiased	
  manner.
figure	
  panels	
  include	
  only	
  data	
  points,	
  measurements	
  or	
  observations	
  that	
  can	
  be	
  compared	
  to	
  each	
  other	
  in	
  a	
  scientifically	
  
meaningful	
  way.
graphs	
  include	
  clearly	
  labeled	
  error	
  bars	
  for	
  independent	
  experiments	
  and	
  sample	
  sizes.	
  Unless	
  justified,	
  error	
  bars	
  should	
  
not	
  be	
  shown	
  for	
  technical	
  replicates.
if	
  n<	
  5,	
  the	
  individual	
  data	
  points	
  from	
  each	
  experiment	
  should	
  be	
  plotted	
  and	
  any	
  statistical	
  test	
  employed	
  should	
  be	
  
justified

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

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

2.	
  Captions

The	
  data	
  shown	
  in	
  figures	
  should	
  satisfy	
  the	
  following	
  conditions:

Source	
  Data	
  should	
  be	
  included	
  to	
  report	
  the	
  data	
  underlying	
  graphs.	
  Please	
  follow	
  the	
  guidelines	
  set	
  out	
  in	
  the	
  author	
  ship	
  
guidelines	
  on	
  Data	
  Presentation.

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

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

B-­‐	
  Statistics	
  and	
  general	
  methods

the	
  assay(s)	
  and	
  method(s)	
  used	
  to	
  carry	
  out	
  the	
  reported	
  observations	
  and	
  measurements	
  
an	
  explicit	
  mention	
  of	
  the	
  biological	
  and	
  chemical	
  entity(ies)	
  that	
  are	
  being	
  measured.
an	
  explicit	
  mention	
  of	
  the	
  biological	
  and	
  chemical	
  entity(ies)	
  that	
  are	
  altered/varied/perturbed	
  in	
  a	
  controlled	
  manner.

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

Any	
  descriptions	
  too	
  long	
  for	
  the	
  figure	
  legend	
  should	
  be	
  included	
  in	
  the	
  methods	
  section	
  and/or	
  with	
  the	
  source	
  data.

	
  

In	
  the	
  pink	
  boxes	
  below,	
  please	
  ensure	
  that	
  the	
  answers	
  to	
  the	
  following	
  questions	
  are	
  reported	
  in	
  the	
  manuscript	
  itself.	
  
Every	
  question	
  should	
  be	
  answered.	
  If	
  the	
  question	
  is	
  not	
  relevant	
  to	
  your	
  research,	
  please	
  write	
  NA	
  (non	
  applicable).	
  	
  
We	
  encourage	
  you	
  to	
  include	
  a	
  specific	
  subsection	
  in	
  the	
  methods	
  section	
  for	
  statistics,	
  reagents,	
  animal	
  models	
  and	
  human	
  
subjects.	
  	
  

definitions	
  of	
  statistical	
  methods	
  and	
  measures:

a	
  description	
  of	
  the	
  sample	
  collection	
  allowing	
  the	
  reader	
  to	
  understand	
  whether	
  the	
  samples	
  represent	
  technical	
  or	
  
biological	
  replicates	
  (including	
  how	
  many	
  animals,	
  litters,	
  cultures,	
  etc.).
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This	
  checklist	
  is	
  used	
  to	
  ensure	
  good	
  reporting	
  standards	
  and	
  to	
  improve	
  the	
  reproducibility	
  of	
  published	
  results.	
  These	
  guidelines	
  are	
  
consistent	
  with	
  the	
  Principles	
  and	
  Guidelines	
  for	
  Reporting	
  Preclinical	
  Research	
  issued	
  by	
  the	
  NIH	
  in	
  2014.	
  Please	
  follow	
  the	
  journal’s	
  
authorship	
  guidelines	
  in	
  preparing	
  your	
  manuscript.	
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Do	
  the	
  data	
  meet	
  the	
  assumptions	
  of	
  the	
  tests	
  (e.g.,	
  normal	
  distribution)?	
  Describe	
  any	
  methods	
  used	
  to	
  assess	
  it.

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

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

6.	
  To	
  show	
  that	
  antibodies	
  were	
  profiled	
  for	
  use	
  in	
  the	
  system	
  under	
  study	
  (assay	
  and	
  species),	
  provide	
  a	
  citation,	
  catalog	
  
number	
  and/or	
  clone	
  number,	
  supplementary	
  information	
  or	
  reference	
  to	
  an	
  antibody	
  validation	
  profile.	
  e.g.,	
  
Antibodypedia	
  (see	
  link	
  list	
  at	
  top	
  right),	
  1DegreeBio	
  (see	
  link	
  list	
  at	
  top	
  right).

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

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

8.	
  Report	
  species,	
  strain,	
  gender,	
  age	
  of	
  animals	
  and	
  genetic	
  modification	
  status	
  where	
  applicable.	
  Please	
  detail	
  housing	
  
and	
  husbandry	
  conditions	
  and	
  the	
  source	
  of	
  animals.

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

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

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

12.	
  Include	
  a	
  statement	
  confirming	
  that	
  informed	
  consent	
  was	
  obtained	
  from	
  all	
  subjects	
  and	
  that	
  the	
  experiments	
  
conformed	
  to	
  the	
  principles	
  set	
  out	
  in	
  the	
  WMA	
  Declaration	
  of	
  Helsinki	
  and	
  the	
  Department	
  of	
  Health	
  and	
  Human	
  
Services	
  Belmont	
  Report.

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

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

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

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

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

18:	
  Provide	
  a	
  “Data	
  Availability”	
  section	
  at	
  the	
  end	
  of	
  the	
  Materials	
  &	
  Methods,	
  listing	
  the	
  accession	
  codes	
  for	
  data	
  
generated	
  in	
  this	
  study	
  and	
  deposited	
  in	
  a	
  public	
  database	
  (e.g.	
  RNA-­‐Seq	
  data:	
  Gene	
  Expression	
  Omnibus	
  GSE39462,	
  
Proteomics	
  data:	
  PRIDE	
  PXD000208	
  etc.)	
  Please	
  refer	
  to	
  our	
  author	
  guidelines	
  for	
  ‘Data	
  Deposition’.

Data	
  deposition	
  in	
  a	
  public	
  repository	
  is	
  mandatory	
  for:	
  
a.	
  Protein,	
  DNA	
  and	
  RNA	
  sequences	
  
b.	
  Macromolecular	
  structures	
  
c.	
  Crystallographic	
  data	
  for	
  small	
  molecules	
  
d.	
  Functional	
  genomics	
  data	
  
e.	
  Proteomics	
  and	
  molecular	
  interactions
19.	
  Deposition	
  is	
  strongly	
  recommended	
  for	
  any	
  datasets	
  that	
  are	
  central	
  and	
  integral	
  to	
  the	
  study;	
  please	
  consider	
  the	
  
journal’s	
  data	
  policy.	
  If	
  no	
  structured	
  public	
  repository	
  exists	
  for	
  a	
  given	
  data	
  type,	
  we	
  encourage	
  the	
  provision	
  of	
  
datasets	
  in	
  the	
  manuscript	
  as	
  a	
  Supplementary	
  Document	
  (see	
  author	
  guidelines	
  under	
  ‘Expanded	
  View’	
  or	
  in	
  
unstructured	
  repositories	
  such	
  as	
  Dryad	
  (see	
  link	
  list	
  at	
  top	
  right)	
  or	
  Figshare	
  (see	
  link	
  list	
  at	
  top	
  right).
20.	
  Access	
  to	
  human	
  clinical	
  and	
  genomic	
  datasets	
  should	
  be	
  provided	
  with	
  as	
  few	
  restrictions	
  as	
  possible	
  while	
  
respecting	
  ethical	
  obligations	
  to	
  the	
  patients	
  and	
  relevant	
  medical	
  and	
  legal	
  issues.	
  If	
  practically	
  possible	
  and	
  compatible	
  
with	
  the	
  individual	
  consent	
  agreement	
  used	
  in	
  the	
  study,	
  such	
  data	
  should	
  be	
  deposited	
  in	
  one	
  of	
  the	
  major	
  public	
  access-­‐
controlled	
  repositories	
  such	
  as	
  dbGAP	
  (see	
  link	
  list	
  at	
  top	
  right)	
  or	
  EGA	
  (see	
  link	
  list	
  at	
  top	
  right).
21.	
  Computational	
  models	
  that	
  are	
  central	
  and	
  integral	
  to	
  a	
  study	
  should	
  be	
  shared	
  without	
  restrictions	
  and	
  provided	
  in	
  a	
  
machine-­‐readable	
  form.	
  	
  The	
  relevant	
  accession	
  numbers	
  or	
  links	
  should	
  be	
  provided.	
  When	
  possible,	
  standardized	
  
format	
  (SBML,	
  CellML)	
  should	
  be	
  used	
  instead	
  of	
  scripts	
  (e.g.	
  MATLAB).	
  Authors	
  are	
  strongly	
  encouraged	
  to	
  follow	
  the	
  
MIRIAM	
  guidelines	
  (see	
  link	
  list	
  at	
  top	
  right)	
  and	
  deposit	
  their	
  model	
  in	
  a	
  public	
  database	
  such	
  as	
  Biomodels	
  (see	
  link	
  list	
  
at	
  top	
  right)	
  or	
  JWS	
  Online	
  (see	
  link	
  list	
  at	
  top	
  right).	
  If	
  computer	
  source	
  code	
  is	
  provided	
  with	
  the	
  paper,	
  it	
  should	
  be	
  
deposited	
  in	
  a	
  public	
  repository	
  or	
  included	
  in	
  supplementary	
  information.

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

NA

NA

NA

NA

NA

We	
  do	
  not	
  see	
  any	
  potential	
  application	
  of	
  our	
  data	
  that	
  falls	
  under	
  the	
  dual	
  use	
  research	
  
restrictions.

NA

NA

NA

NA

The	
  otoferlin	
  cDNA	
  sequence	
  (variant	
  4)	
  used	
  in	
  this	
  study	
  has	
  been	
  published	
  in	
  an	
  earlier	
  study	
  
(Strenzke	
  et	
  al	
  2016).	
  The	
  Database	
  reference	
  numbers	
  are	
  included	
  in	
  the	
  manuscript	
  and	
  the	
  
Materials	
  &	
  Methods	
  section.

NA

Yes.	
  D’Agostino-­‐Pearson	
  omnibus	
  and	
  the	
  Shapiro-­‐Wilk	
  tests	
  were	
  used	
  to	
  test	
  for	
  normality.	
  We	
  
have	
  described	
  our	
  statistical	
  data	
  analysis	
  in	
  detail	
  in	
  the	
  Materials	
  &	
  Methods	
  section	
  of	
  this	
  
manuscript.

Yes.	
  We	
  have	
  used	
  the	
  Brown-­‐Forsythe	
  test	
  to	
  test	
  for	
  equal	
  variance	
  in	
  normally	
  distributed	
  data	
  
(see	
  Material	
  &	
  Methods).

The	
  variance	
  was	
  similar	
  for	
  all	
  our	
  normally	
  distributed	
  parametric	
  data	
  (electrophysiological	
  
recordings).

We	
  have	
  included	
  the	
  exact	
  description,	
  the	
  host	
  species	
  used,	
  the	
  catalog	
  number,	
  the	
  producing	
  
company	
  name,	
  and	
  the	
  dilution	
  used	
  of	
  each	
  antibody	
  in	
  the	
  Materials	
  &	
  Methods	
  section	
  of	
  this	
  
manuscript.

NA

Species:	
  Mus	
  musculus.	
  Strain:	
  C57Bl6/J	
  wild-­‐type,	
  CD1xC57Bl6/N-­‐F1	
  wild-­‐type	
  and	
  otoferlin	
  knock-­‐
out	
  (Otof-­‐/-­‐)	
  mice	
  (Reisinger	
  et	
  al.,	
  2011).	
  Gender:	
  female	
  and	
  male	
  animals.	
  Age:	
  injection	
  age:	
  P6-­‐
7,	
  Patch-­‐clamp	
  recordings:	
  P14-­‐18,	
  ABR	
  recordings:	
  P23-­‐30.	
  	
  Animal	
  housing:	
  housed	
  in	
  social	
  
groups	
  	
  in	
  IVC	
  racks	
  	
  in	
  a	
  specific	
  pathogen	
  free	
  facility	
  	
  with	
  free	
  access	
  to	
  food	
  and	
  water	
  and	
  	
  
12h/	
  12h	
  light/	
  dark	
  cycles	
  (breeding	
  cages:	
  2	
  females	
  and	
  one	
  male,	
  other	
  cages:	
  females	
  with	
  
their	
  pubs	
  or	
  	
  littermates	
  of	
  the	
  same	
  sex	
  after	
  weaning).

Animal	
  handling	
  and	
  experiments	
  complied	
  with	
  national	
  animal	
  care	
  guidelines	
  and	
  were	
  
approved	
  by	
  the	
  board	
  for	
  animal	
  welfare	
  of	
  the	
  University	
  of	
  Göttingen	
  and	
  the	
  animal	
  welfare	
  
office	
  of	
  the	
  state	
  of	
  Lower	
  Saxony,	
  Germany.

We	
  have	
  reported	
  all	
  relevant	
  aspects	
  of	
  our	
  animal	
  study	
  in	
  accordance	
  with	
  the	
  ARRIVE	
  
guidelines	
  in	
  the	
  Materials	
  and	
  Methods	
  section.

G-­‐	
  Dual	
  use	
  research	
  of	
  concern

F-­‐	
  Data	
  Accessibility

C-­‐	
  Reagents

D-­‐	
  Animal	
  Models

E-­‐	
  Human	
  Subjects


