Summary Statement

Cedars-Sinai Clinical Scholars and Eigler-Whiting-Mann Grant Application
Title: Brainbow mouse model for study of regeneration and synkinesis in facial nerve injury

PI: Silvia Kurtovic

A summary of the discussion and recommendations of the review committee are provided followed by the unedited
comments of the two assigned reviewers.

Summary of Discussion

The committee felt that the applicant was very strong. The second aim was deemed to be weak and premature. It was
recommended that the applicant focus on the first aim until the model is fully established. The statistical description was
inadequate. Regardless of the nature of the study, data analysis and statistical considerations should have been described
in detail. A statistical consultation is strongly recommended. The mentors are good, however it was not apparent to the
committee from the application that either Dr. Azizzadeh or Dr. Svendsen have sufficient expertise in the tissue mounting
and observation techniques that will be required. It was recommended that a good neuropathologist mentor be recruit-
ed to the study.

Your application was judged to be “Very Good, Strong but with numerous minor weaknesses”.

With respect to the presentation, it felt like the presentation was memorized or being read out loud. While all other
aspects of the presentation were good, presenting in a more conversational tone is an area to work on for future presen-
tations.

Critiques

Statistical Review
Power considerations and sample size justification were not presented.

Reviewer 1

Applicant

Dr. Kurtovic is a Surgical Fellow pursuing two years of research as part of her fellowship. She has a strong record of re-
search activities, having been involved in laboratory based research projects as both an undergraduate and as a medical
student. She has been working on a project with Dr. Dafoe while a fellow. This project is a departure from the work she
has done in the past, but is complementary to the interests she has in pursuing a career as a reconstructive surgeon. She
lists one first author paper and three papers where she is co-author. Her record indicates a strong interest in research
and is excellent for this stage of her career.

Research Plan

The applicant proposes to develop a mouse model with which to study facial nerve regeneration after injury. This is a sig-
nificant problem that frequently results in synkinesis which causes inappropriate muscle responses to voluntary muscle
movements. No treatment is currently available and a suitable model for studying synkinesis is lacking.

The applicant proposed two specific aims. First, she will attempt to validate commercially available Brainbow mice as a
model to study nerve regeneration. The brainbow mouse model proposed is expected to exhibit up to 100 different fluo-
rescently colored axons throughout the facial nerve. The applicant proposed to use the colored axons to delineate the
connections regenerating nerves make with various facial muscles. This is a novel and feasible approach. Although there
are approximately 4000 axons in the facial nerve, the applicant expects that there will be sufficient diversity in the color
tagging that axons can be traced in a useful manner. This seems like a reasonable expectation although considerable



effort may be required. Strengths of this approach are the availability of the Brainbow mouse and the success that other
investigators have had using this model. Weaknesses include the lack of evidence that the applicant will be able to easily
visualize the fluorescence of the nerve. It is unclear that TPLSM will work through the skin in intact mice. An alternative
method would strengthen the proposal.

Three techniques are proposed to generate mild, moderate and severe synkinesis. Although the idea seems reasonable,
a weakness of the proposal is the lack of a method to assess the consistency of the surgical procedures and the degree
of synkinesis. The addition of some sort of functional assessment of the degree of synkinesis would strengthen the ap-
proach. A time course for evaluation of nerve regeneration is proposed, however nothing is mentioned about the expect-
ed time course of nerve regeneration. This data should be available.

A second aim is proposed to use manual stimulation of facial muscles to attempt to influence nerve regeration and de-
crease synkinesis. This is based on data in the literature from other investigators. A weakness of this approach is the rela-
tively short time per day that stimulation will occur. No justification is given that this will be sufficient to cause an effect.

Overall, this is a well thought out proposal. Most of the weaknesses are minor, however there is a general lack of consid-
eration of the variability inherent in each of the procedures. The variation in the degree of synkinesis is critical to obtain-
ing interpretable data. Reliance on histological data without a physiological correlate could be misleading. The descrip-
tion of statistical methods is inadequate. There is also concern that insufficient replication of data will occur. It is likely
that more than one mouse per treatment and time point will be required. Nevertheless, it is likely that Dr. Kurtovic can
correct the flaws in the application and will be able to validate the proposed model with the assistance of her mentors. If
successful, this data has a high likelihood of being sufficient for an application for extramural support.

Mentor

The primary mentor will be Dr. Babak Azizzadeh, an expert in facial nerve injury and nerve microsurgery. He is well
suited to train and supervise Dr. Kurtovic. Dr. Clive Svendsen will serve as a co-mentor. He is a well respected researcher
and will provide lab space and resources for the project. The mentor team is a strength of the application and should
ensure timely progress. It is not clear if the imaging core has expertise in slide preparation. If not, it might be prudent to
enlist a mentor from Pathology to train Dr. Kurtovic in the critical slide preparation techniques.

Environment
The environment is excellent. All of the necessary resources are available in either Dr. Svendsen’s laboratory or in the
core facilities.

Budget
$2.38/coverslip seems high. The budget includes $5,931.25 for F&A costs which are not being charged on this award. A
minor issue is that the “quoted costs” for animal-related drugs mentioned in the budget justification were not included.

Compliance
The proposed studies will require IACUC approval. It is not stated whether approval has been sought or received.

Reviewer 2

Applicant

Dr.Kurtovic is early in her career but already has demonstrated a strong commitment to an academic career in surgery.
She has prior research experience during college and medical school and is currently involved in research related to pan-
creatic regeneration. She has two publications in press at present and a total of four publications overall.

The present proposal is a departure from the research she has been performing primarily during the first year, but is on
a topic directly related to her surgical interests. It is a research area that has long range potential and appears to be an
appropriate direction for her to take.

Research Plan
The project is designed to explore the Brainbow mouse model, which produces axons of varied colors, as a way of ex-



amining the mechanisms leading to synkinesis following facial nerve injury. The Brainbow mouse is commercially avail-
able, but its use in the proposed context appears to be unique. Since Dr. Kurtovic and her mentors do not have prior
experience with this model, the first requirement will be to establish that it works as anticipated in their hands. This is
not expected to be a problem, given the skill set of Dr. Kurtovic and her mentors. The proposed study will first serve as a
way of confirming that the model does work as anticipated in facial nerve injury. While the model should allow for easier
examination of what occurs during the process of nerve regeneration, it is not clear how much these studies will add to
what is already known about facial nerve regeneration. Dr. Kurtovic proposes to induce varying degrees of facial nerve
injury through different mechanisms but it is not clear to me whether these are established methods of inducing injuries
of different severity or not. Dr. Kurtovic also proposes testing the efficacy of facial stimulation during recovery as a way
to improve outcomes.

In general the proposed experiments seem to be appropriate and feasible. My major concern is that little information is
provided about the sample sizes to be used or the statistical analysis approaches that will be used. Based on the bud-
get justification, it appears that ~50 mice will be studied, but no details as to the numbers/experiment are provided. Of
particular concern is the mention that during each experiment, a single animal will be sacrificed at each time point. It

is worrisome that the data from a single animal will be expected to provide sufficient data to draw conclusions and it is
not clear whether there are plans to replicate the results. Also of concern is how the analysis is going to be performed.
Each animal will be operated on one side and the contralateral side will be used as the control, but animals with different
methods of injury will also be compared and in the studies in which the animals will be treated with stimulation it ap-
pears that the treated animals will be compared to untreated animals, but none of the analytic methods are outlined.

| also have some question about the proposal to use the TPLSM method for in vivo imaging of the nerve. It is described
briefly but then it is stated that the studies do not require this technique to work, so | am not clear if there is a sub-aim
to determine if TPLSM is an effective way to image in vivo in the Brainbow mouse or if it is directly related to the goals of
the present proposal.

Mentor

Dr. Kurtovic has established a group of mentors of diverse background to support her. Dr. Azizzadeh has published a
number of articles related to facial nerve injury and will provide the surgical expertise Dr. Kurtovic will need for
her research and Drs. Dafoe and Svendsen will provide ample bench research expertise. It is not clear if Dr.
Kurtovic has established a collaboration with anyone from Pathology, which would also seem to be important
for her research. Dr. Kurtovic is also encouraged to meet with a statistician prior to initiating her studies to
make sure her sample sizes are adequate.

Environment
The environment is excellent and Dr. Kurtovic should have access to the surgical, imaging and laboratory resources neces-
sary for this research. Dr. Gewertz has provided assurances that she will have the required protected time.

Budget

The budget does cover the costs of the research, although | suspect a larger number of animals may be needed to obtain
statistically valid results. There is mention that Dr. Azizzadeh'’s research foundation will provide supplemental sup-
port if needed. Of note, F&A costs are included in the budget but these are not allowable under the RFA.

Compliance
Animals are to be used in the proposal and IACUC approval will be necessary.
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