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Report No. | Diploma No. Gel - Applicant | Ashis Dhar
Chief |, . Doctor of Philosophy in
Examiner .Dr. TAMATSU Yuichj . Degree Dental Science-

Examination - - : =
Committee | Examiner | Dr. MATSUGUCHI Tetsuy§ - Examiner | Dr. SAITO Mltsurd\
Members '

Examiner | Dr. NAKAMURA NOI‘ifuI%ﬁ_ Examiner | Dr. SHIMA Kaori

The chief and four examiners interviewed applicant Ashis Dhar en 02/15/2021. The applicant was asked to explain the thesis and '
answer related questions. We asked the fo]lowing questions and received satisfactory answers. -

Question 1: Did you fill the drug in the seckets? :
Answer: After the extraction, the sockets were cleaned up with normal saline and clean cotton. We used gum closer glue afier the

“application of Fluore-Gald (EG) into the sockets.

{ Question 2: You described the maxillary molars on both sides were exlracted Why did you extract the maxillary teeth'? How much
did the masticatory function and the amount of food decrease when the molars on both sides are removed?

Answer: For the research conveniénce and to keep the mice physwally fit, I had to do that. Be¢ause in the mandibular regzon there |
is vital issue of tongue. On the other hand, it is hard to extract teeth in the lower region in mice. After the exiraction we provided
powder food fo the experimental mice. So, there was no evidence observed due to extraction, espec1a]ly body weight. :

Question 3: At what rostrocaudal fevel was the block #11 tocated?
Answer: The block #11 was located approximately at bregma —5,51 mm. In this pomt the neuronal- damages of the 1r1gemma1-
mesencephalw nucleus (Vmes) happened more than the other part. : .

Question 4: Anti-IBAL anubodv can be seen in the Table 1, but | cannot find any descriptions related 1o IBAT in the main text and
the figures. Did you fry (o evaluate the activities of macrophage and/or microglia?
- Answer: When we had started to plausible our hypothesis, we needed to see the microglial expression around lhe respected area. To
cbserve the most 1mpacled area we needed to see that data. We did that to set up our basetine study.

Question 3: Exptain the Flgure 1 pr ocedure according to your research? Which part was the Vmes part and wh;ch part shows Ruffini
nerve ending?

Answer: Figure 1(B) showed a relrograde projection from PDL to a Vmes neuron using F G. FG was not visible in-the nucleus and
it was observed in the cytoplasm. Figure 1 (C, D, E) showed an anterograde (AAV- GFP) injection result from Vmes to Ruffini
‘nerve endings. In that figure we explmned, from Vmes o PDL projecnon existences in the wild type mice case; which was
unrevealed before our study, .

Question 6: Is it difficult to do retrograde and anterograde sfammg in the same mouse?
Answer: It is difficult to keep mice alive after two surgeries at & time. We did not do it take the con31derat10n of the mice health

issues.

Question 7: How o find size of the Vmes? What's the difference between a nenron with and wit‘nout the black hole?

Answer: Afler the PG staining in the Vmes, we measured the size of the Vmes. The procedure was used as follows, continuous Z
slices were taken for a single cell and the one with the largest cross-sectional ared {including nucleus) was taken. FG retrograde
tracer stained in the cytoplasm region and black hole actually represent the nucleus of the mesencephalic nueleus (Vimes).

Question 8: In Figure 2, what does the dlﬁerence in the size of Vmes between permdontal ligament (PDL) and masseter auscle
{Mm} mean?

Answer: We observed 2 different size o{' Vmes neuron in our experiments (large size and small size). In the figure 2 we wanted to
reveal which size of Vmes was projected to PDL. We divided the Vmes according to projection trom Vimes to PDL and Viztes (o
Mm. We found Vmes projected to PDL was smaller than the Vmes to Mm. This is because group sensory nerve fibers (A nerve
fibers) are the thickest type of nerve fibers, while nerve fibers derived from root membrane mechanareceptors are thinner Af
nerve fibers.

Question 9: Do you think that the difference-in number of Piezo2-positive neurons between control and tooth-extracted animals
shown in Figure 3D and E exclusively reflected death of neurons innervating the upper molars? How aheut ather effects, for
example, decreased activity of jaw-closing muscles due to the intake of powder diet?

Answer: Yes, as we clearly show the projection fiom Vmes to PDL in our research and tooth extraction induces the neuronal
degradation. Tooth exiraction is the one of vital cause of Vimes neuronat death within one-month after extraction it CS?BL;’GJ
mice case. There may be othier reasons of this factor, that need to fuuther research. .

Question (0: What was the reason why you used only one section of the block #11 for ATF3 1mmunostammg‘7 I guess that you
stained all sections but showed the result obtained from the block #11 only in Figure 4. Why? :

Atiswer: In our study, we founded ATF3 IR Vies was very few in number. That’s.why among 1 Iblocks we checked all section
from # 9 black. The article showed similar parts of all case (5th, 10th, 15th). Anti-ATF3 IR Vmes was found in the section
containing Vmes. We will try (o show it in our next study.

CQuestion 11: Could vou detect immunoreactivities for ATI3 and/or these for cleaved caspase-3 in neurons of the trigeminal motor

nucteus {(Vmo)?
Answer: We alse think the same, this part needs further 1nve5t1gat10n mo, this the first step. In future we wﬂl try to doit. Ihanks for

the reminder.

Question 12: You used cleaved-caspase 3 as a marker of apoptosis, .Generally, doesn’t necrosis happen after neuronal degeneration? :
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Does apoptosis happen in Vmes after the exiraction?
Answer: [ used cleaved caspase-3 as marker of cell death for Vimes neuron. There is some apoptotic eﬁect of Vmes afier the

extractions. It is very obvious.

Question 13: You showed two pattems of TDP-43 distribution; cytoplasmic and ncuronal cy top[asrmc inclusions (NCIs) types of
TDP-43. What is the functional difference between these two patterns? Did you find both types in the same mouse? Are there any
difference of protein conformation or modification such as phosphorylation of TDP-43 in the two types?

Answer: In the retina, muscle and glial cells, the accumulation.of cytoplasmic species of TDP-43 were observed in a few sludres [n
case of NCls ype we observe pathological type crescentic TDP43 around the mucleus, The functional difference between these 2
types still not clear: In our study after extraction the number of cytoplasmic types ingreased but decreased in Zmonth experimental
cases. NCIs type increased in ofe month and 2 months both. After the tooth cxtracnon we observed cytopIaSmlc and NCIs type
_within one mouse. .

Question 14: Did you 1rv {0 sta.m TDP-43 in Vmes?
Answer: No, in our study we observed Vmo changes by the Anti-TDP-43 primary anyhody. Based o prewouq study, we wanted to
focus on revealing the motor degeneration after extractions.

Question 15: As you show in Figure 6, NCI of TDP-43 was observed even in control group How do you think the reason of the
phenomenon? Is it related to aging or something? '

Answer: The main reasons of controf group NCIs was suspicious too. Aging is the one of the candidates of the appearance of
cytoplesmic type or NCIs type. - .

Question 16: T think that dual or triple immunostaining experiments using the combination among anti-Piezo2, anti-ATF3, and anti-
cleaved caspase-3 antibodies could more clearly elucidate the correlation between the neurodegeneration of Vmes neurons and
these molecules refated to neuronal regeneration and apoptosis. Did you try to perform multipie immunostaining methods?

Answer: Yes, we performed multlple staining, but not with the above combination. We performed Piezo2-ATF3 and TDP43 ChAT
staining. We make itasa precious note for future stady, Thanks for your suggestion. .

Question 17: Did )ou do any kind of research about masseter muscle after extraction? Like bite po\\er test,
Answer: We did not conduct any test for masseter mascle, because our point of interest was to show the effect of extraction 1ndu,wd
neuro-degenerated Vmes causes degeneration also in Vmo. We wanted 1o see the immediate effect after that.

Question 187 Why didn't you experiment with unilateral tooth extraction instead of bilateral tooth extraction?" Isn't it better o
compare the healthy side and the affected side with unilateral twoth extraction? Or you did in your rescarch?

Answer; Yes, we tried bilateral and unilateral extraction. In case of ipsilateral case there was no effect of non-extracted side, so we
used bilateral exfracted mice. To observe the size of the masseter muscle, FG was injected into the non-extracted side of the
masseter muscte while to observe the Vines-PDL prolectmn we injected PG into the extracted socket of the other 51de of the same
maouse.

Question 1% Wien you compared tooth-extracted mice with non-extracted mice, did you consider the pOS.‘alb[[lty that thc results
might have been affected by malnuirition and disturbed chewing behaviors caused by tooth loss?

Answer: We also agreed this point, Actually, at 4-5days after the exiraction, mice started to regain the body weight. However, in
our study, we measured the weight and physical conditions of the extracted mouse at - days after moﬁz extraction, we did not find
significant differences. Therefore, in our study, there was no incidence of appstite loss.

Question 20; You showed Vmes pro_}ected to Vmo, also higher nevron projected to Vmo? How do you deE ine that?
Answer: Vmo has the connection in the other part as well. I our study we did not observe that part or the follow up of the Vo
degeneration, Surely it has some impact on the other part, because neuron has the close connectivity.

Question 21: Tn the Discussiorn, you mean that Vmes neurons located at the block #12, may showed a functional shift. What kind of |-
functional shift may occur in Vmes neurons‘? Do you assume the pestsynaptic change at glutamatergic synapseq as reported by
the cited literalures?

Answer: Vmes neuronal death happen, maybe itis the primary neuron directly connected with PDL. Accordingly, Vmcs functionally |
cannot be productive due the neuronal apoptosis, Due to reasons, we mention it there.

1 Question 22; Trigeminal ganglion (TG} neurons also innervate periodontal mechanoreceptors Please briefly explaun the difference
in fate of neurons andfor glial cels after tooth extraction between the TG and the Vmes.

Answer: For the ciar:ﬁcatwn of the tooth extraction procedure, we also stained trigeminal ganglion with ATE3 damaged nrarker.
We found the damaged positive cell info TG as well. So, our study does support the TG and Vmes study. As weli as we want 10
mention that due the total connection loss from PDL caused Vmes neuronal death.

Question 23: Explain the edentulous person Vmes situation, according o your research? Does gum part have Vmes projection?

‘| Answer: Yes, according to the literature review of the previous research, we know that Vmes has the projection in gum part teo. For
the edentulous person that part still active, though the extraction causes Vmes neuronal death, but others cause may have
accelerated this effect, Masticatory function is more important issue to provide good nutrition in the Vmes part.

Question 24: Flow did the dentist make a &.uggcstton to the patient? Please cxpia.m based on your research What dentist can do to
prevent this degeneration after extraction?

Answet: Firstly, my suggestion to the patient is, maintain the number of teeth. It’s very important for brain. After extraction I think
it better to make the extracted part active. So, any kind of prosthesis like, implant of the tooth or crown bridge is more effective
after the tooth extraction, Need to malke masticatory function more active W keep the neuron healthy.

me the above results, the five reviewers confirm- that the applicani possesses the academic skills and knowtedge n.qmred to
complete the doctoral course and is qualified to receive the degruc of Doctor of Phﬂosnphy in Dental Sclence.




