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The chief examiner and four vice-exatminers uuemewed the applicant, Yasin Md Haider on ()2;f 14/2024, The apphcant
was required to éxplain his thesis and respond to questions from the examiners. Our examiners asked him the following
} questions and recf:wed satisfactory res;:onses to. them. ' :

fJuestion 1: The semmdary enamel knot (EK) appears after Space is created durmg tooth morphogenesns Ls thele any
way te-monitor the growth of tcmth germ? _ : -

Rusponse There is no spmﬁc mommrmg way forthe size oi tooth germs. Using hlqto]nglcal sections, we can measure
the size of them. But, a better way is to create the 3D reconstruction of the enamel- dentme inferface and measure that
-} stze, which we have done in our qtudy

Question 2: Why dld you focus on Fgff among a lot of Fgf‘ memhcrs'?

Response: U has been found that the ekpression pattern of Fgfd is very concise and restricted within the EK. 8o,
although other members of Fgf family are also f:xpresccd in the E‘K we ﬁ:-cused on Fyf4 expression as an EK marker
in obr study. -

Question 3;: Why the metacone is higher than the paracone in case of upper molars of the house shrew?

Response: We can consider two points of this kind of pheriomenon. Fram a developmental point of view, the paracone

is a very smail cusp, and we think the gene expréssion (such as ShA) front that cusp is alsa lower to inhibit the metacone .
formation. From the evolutionary poisit of view, the metaconé is-a muchanore importent cusp than the paracone in the
slicing/shearing ﬁ,mctmn duri ing masncatlon So the metacone of the npper moiars has evolved to be larg ger than the

| paragone.

1 Question 4: You described thiat the EK is non-profiferative cells. [s there any apnptosiﬁ withint the EKs?
Response: In the pi’evibus'studie% it has bee:n found that apuptosis proceeds within the EK by the Tunncl analysis. '

Question §; You checked Shk expression in your experlment Does any other hcduehog family’ members have amny
ﬁmctmn i cusp t‘ormanon

Response: There has been no evidence other hedgchog family members, such as [hh and Dhi, are involved in tooth
development.

Question 6: What do you think about the relationship between Shh and Fgfs with their receptor in cusp Formation?

Response: There have been several studies regarding receptors of Sh# and Fgii in tooth development. From these
studies, when the expression levels of the receptors are altered, their phenotypes will be simitar to those when the
ligands are altered. For example, when Pichi, the receptor of S'h}z zs downregulated, the number of cusps increases,
and the same thing happens when Shh is downregulated :

' _Quesston 7 EKs secrete several growth E'aclors‘ Why these growth factors do not work on EKS?

Response: Although EKs secrete severat Fgfs which are the main mitogen during tooth devclapmem their receptors
are absent within the EK. Sg; the EKs remam non- pmhferahve whereas the suwoundm g epithelial and mesenchymal
cells actively proliferate.

Question 8: kn your study, Fgf4 moves from the original position. Why can you tell that‘? '

Response: We ére now wm‘km“ {0 find the answer. At the present, we have two hypotheses, The first is, the EK cells
migrate froms the original position along with Fgfd expression.” The second is, EK doesn’t move, only the Fgf4

expression transinits from cell te cell. As EK is a non-proliferative structure, we are now doing cell proliferative
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anzlysis to find the answer.

Question 9: Are there any similaritics between tooth formation and odontogenic tumor formation?

Response, Fine- -tuning between gene expressions is very importan for both healthy fissue homenstasis and tumor
formation. 1t has been found that higher exprestn of Sk disturbs tooth formatluﬂ In ndonlogemn SHITOTS, SM:
expression is also found higher.

Cuiestion 10: Arc Shi and Fufd the hest markets for EKs?

| Response: Shh is the most widely. acceptcﬁ marker for the EK. 1t star1s to express vety carly and its. cxp'mion level iz
very strong within the EK. However, in later stages, it becomes 10 express in the wider epithelial domains. S0, we also
used Fgf4 bicadse its expression is very conflited within the EK af the later stages. :

Question 1 b Did y{)u try the gain-of-function etpenmem of Fgf4?

Responsé: | have not done. But in normat conditions, 7, B expresqzon is very weak and appears later than S'kh So, it -
we increase the expression of Fgi4. i will appear cartier than Shh and also it may distupt the balance.

Question 12: What is the role of Shh and Fgﬁ&ﬁrih‘g cusp formation?

Response: Durmg cusp formation, Shh acts as an mhibnor of gene net\mrk whemas Fgid acts as a muogen whlch
promotes cell prollferatwn ;

_ Questlan 13. Why is the Shh secreted to the wider areas in the fater stage of tootb development?

Response: Shi is also necessary for the differentiation of ameloblasts. Although in the earlier stages, the express:on is
lestmted in the later stage it distributes along the inner ename! epithelium. '

Queslron 14 Why doesn™ cusp mineralization order follow the order of EK formation?

Responsc I thmk the growth factor chmwcd with the functional importance of the cusps in evulutmn For mds.txcation.
the most important cusp for the upper and lower 1% molar are mietacone and protoconid respectweiy Se, those cusps’
mineralization staried earlier than the others and they became the tallest.

-Quebtmn 15: How did you contribute to thc pubhshad paper?

Regponse; ln the pui}lmhed paper, | studzed the momhogenems of the upper 1% mo!ar. and Dr Yamanaka studied the
| tower * molar mnrphogcnesm .

Question 16: Why did you study the 1 molars instead of the 2 or 3% mplars?
Rf:vapenae' Because the 19 mu]ars of the house shrew are the Jeast derived from the trzboa;}hmlc mo]aﬁ

Question 17: What am the differences between the house shrew and other common expernnemal animals like mice oF
rats? - . .

1 Response: Although rats - and mice are the most common animais in t(m‘(h merphogenesié,- these animals don't have
canine and premolay teethi. [n comtrast, the house shrew has all sets of tooth fype including canines and premolars.

Question 18; How did the insectivorous diet, as observed in the house shrew, change tooth merphology in evolution?

Response: Mesozoic mammals with tribosphenic niolars are believed fo have been insectiveres. Those molars have
two occluding funciions of slicing and grinding. The house shrew’s molars are the least dt'rwed fmm this condition,
which are adapted for better chewmg of fonds tike insects. :

Question 19 In humans, the 3 molars tend to de"eneraw Why?

Response: During tooth daveiopmam, proper-space is needed far iooth growth both bucw imgualiy and antero-
posteriorly in the jaws. In humans, the jaws becomne smaller tspemally in the dislal dir eumn Ihan in the older ages. So,
the space ild:«s been gt‘.‘.‘tl'mﬂ not encugh for the 3% molars. - . _ .

Fram the above resolts, the five examiners confinm that the appllcant possesses the academic skills and knowledgr.
required to completé.the doctoral course and is quahf ied o receive the degree of Doctor of Philosophy in denta] scierice.




