v av 4w av a
Amamgmw\mu mum'nmmnawmﬂnuuﬁww

MBI

i

\rr7—hjrr:f\xT ANTAT VLT
; ) 3 Y, NOAATY temé r
VAU 154 BN ."";;u ALY D UR -3 }JV i "J ?"‘

TIENTS WITH

Yv iiid

QVN ONATO AN NN e N
SYNDROMIC AND NON-SYNDROMIC HYPCDONTIA

‘.«v;i:.x

(')

| AND OROTAC G
ND OROFACIAL-CLEFTS

o;

O

NNIDA WAT
JININLIUA WAL

5»‘“ SOTINNT
UALE SUIHUUL

CHIANG MAI UNIVERSITY

WO TORE B,
CCICBER 2010



Ld av v av -
ﬂﬁ!ﬁl{ﬂi“ﬂﬁu é'mmwnmsn«umﬂwuﬁamn

T

O0256114

MUTATION ANALYSIS OF MSXI IN PATIENTS WITH
SYNDROMIC AND NON-SYNDROMIC HYPODONTIA
AND OROFACIAL CLEFTS

ONNIDA WATTANARAT

A THESIS SUBMITTED TO THE GRADUATE SCHOOL IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF
MASTER OF SCIENCE
IN DENTISTRY

THE GRADUATE SCHOOL
CHIANG MAI UNIVERSITY
OCTOBER 2010



MUTATION ANALYSIS OF MSX1 IN PATIENTS WITH
SYNDROMIC AND NON-SYNDROMIC HYPODONTIA
AND OROFACIAL CLEFTS

ONNIDA WATTANARAT

THIS THESIS HAS BEEN APPROVED
TO BE A PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR THE DEGREE OF MASTER OF SCIENCE
IN DENTISTRY

EXAMINING COMMITTEE

Prof. Vorasuk Shotelersuk

/ /)P/\/V ......................... MEMBER

rof. Dr. Anak lamaroon

A/ Ae 'Jl?( =
b, Jouei MEMBER

Assoc.Prof. Dhirawat Jotikasthira

THESIS ADVISOR

Assoc.Prof. Dhirawat Jotikasthira

1 October 2010
© Copyright by Chiang Mai University



iii

ACKNOWLEDGEMENTS

[ would like to express my deep appreciation and sincere gratitude to my
advisors, Assoc.Prof. Dhirawat Jotikasthira and Dr.Piranit Kantaputra, for their
wisdom, invaluable guidance and professionalism from the beginning to the end of
the course of my research.

I would like to appreciate Prof. Vorasuk Shotelersuk, Ms. Siraprapa
Tongkobpetch, Mr. Pramuk Amarinthnukrowh and the Division of Medical Genetics
and Metabolism, Department of Pediatrics, Chulalongkorn University for their
invaluable guidance and support.

It should be respected that the success of my thesis was through the
cooperation and support of the principals and people who participated in this study. I
would like to extend my heartiest thanks to them for their patience and kind
involvement in this study. My thankfulness also goes to the staff of Chiang Mai
University and all others who have provided support and assistance in one way or
another to make this study possible.

I am appreciative to all of my patients and other members of their families for
their kind participation in this study. I wish to thank Dr. Arunee Kaewkhampa, Dr.
Montalikan Paramee, Dr. Warissara Sripathomsawad, and Dr. Saranya Thawanapong
for their help in sample collection. My gratitude also goes to Dr. Metawee
Srikummool for training me in genetic laboratory skills.

I would like to recognize the Thailand Research Fund, the European

Commission, the Department of Orthodontics and Pediatric Dentistry, Faculty of



Dentistry and The Graduate School, Chiang Mai University, for the financial support
that makes this research possible.

I would like to acknowledge the Department of Orthodontics and Pediatric
Dentistry, and Craniofacial Genetics Laboratory, Chiang Mai University for facilitating
my access to equipment and working places.

I also would like to express my gratefulness to Prof.M. Kevin O Carroll,
Professor Emeritus of the University of Mississippi School of Dentistry and Faculty
Consultant at Chiang Mai University Faculty of Dentistry, for his cordiality and
assistance in the preparation of the thesis and manuscript.

Finally, I am thankful to my beloved parents, Mr. Porntep and Assist.Prof.
Siwaporn, and my beloved brother, Mr. Nattapong, who love and encourage me.
Special thanks are due to my masters, Assist.Prof. Mallika Sookkasem, Assist.Prof.
Chompoonuch  Kunlertkij, Assist.Prof. Jurairat Kunachaichote, Dr. Papimon
Chompuinwai, Assist.Prof. Varisara Sirimaharaj, Dr. Ubonwan Teerapiboon and Dr.
Wilawan Prucksathamrongkul for their support and care. [ wish to thank my beloved
friends, Dr. Arunee Kaewkhampa, Dr. Nattawan Tantawiwat, Dr. Sirichom Riyasarn,
Dr. Darin Techachongjintana, Dr. Sathian Suravisankul, Dr. Sinee Chaowarat, Dr.
Porntipa Pipatpaitoon, Dr. Monticha Rangjaroen, Dr. Amornrat Suwannachai, Ms.
Phirawan Chiranantraphorn, Dr. Suwit Thaithamayanon, Dr. Krit Makonkaewkayoon
and Dr. Thongaek Wattanarojanaporn, whose endless support and understanding have
been profound throughout the difficult times of this Master’s degree course. Without

your love and support I am sure that I would not have been able to achieve so much.

Onnida Wattanarat



A

d' a a d a 4 v = 91 PR 1
FOLIDIINYTIUNUD NI1SAUNTICHNITNATINUTUDIGU MSX1 ”lugﬂwﬂumazﬂummm

fuiauazsosnenusnurethnuazlunihnmasuas lisiuny

NQUBING
Y A a @ 4
GTENY UNAIDIUAT TuTa
2 a o a Y J
YSyan ANOENAATUH TN (MUALNNIANTAT)

i (= a a d a @ d a a
@1%132]7]1J5ﬂ‘HTJTIU1HWNﬁ TN, 5IEINY T‘W\ﬂlﬁﬂﬂi

UNAALD

E 46276

< < C&Y ~ < @ 9 @ @
lﬂi!&f]ﬁ!f)ﬂ‘lf’JUIﬂ5?\1&!1'1—1?1'JﬂiSiﬂuﬂ'i$‘lJ')uﬂﬁﬂ@ﬂ'iﬂﬁ'ﬂNWUﬁﬂiill W'Ukli.’fﬂ\i'f)f)ﬂﬂlu
v ' v 1 > A A ¢ o g 4
Tﬂiqainwmﬂmummm3aauimmﬂluLu’e)w%)mqm"lﬂmeaWuuazmmmhﬂ YUIDUIDAIDNY

Y
@ A 9 IS 9 1 A

Ao o aaa = A daaa v A 4 a a ‘g '
Suiimihiiddglulfsoilisenuszniuiledednidouiuiiulal - MRavUIENINMS
o ; ) g A o . Y o g 3 <
wannvesaun: Tnanluwdhuazilu  duinsiwlaem ldhnmsnaenugvesBuduoadnd
1Y I~/ Y a 1o A 1 1 aa ] rta @ U
SudhuemgliifailumouaduianazthoumianauInd - fieswuaz lifaswiungy

ay & daw s A 4 o o a4 g 4 do 91 =
91M3 Myoasaiiiiaglseasdiiionuimmsnatoiugvestuuoadngiuludielnon
iazflumouaduiiatazithaunianau Inanmasuuaz ivaswdunguetms  ims
a 7 o & ' = v <4 B & =
Anszmsnaiius lavasounguuadiuizooasideonuuiiullsauianua  fnwly
9 1 ~ (=) a Y o Ao 1o a_ a rta @ U 9 1
Athen hitianunerdostuniinzlumeuaduian hinaswiunguerms 30 au @i
e Inan lifaswnungueins 28 A AATINALAGUDINT 2 AULALNAUAILAY
a 4 { a v A a o o '
100 AU wamsanziwumsalasunlasveavariiaeme 1s lydaiaduniody 2 dumi
~ ' ' ' < ~ = A o A o Y
i himegnseauunneouludiuvewsnyeuin 2 msuwdswmlawsnfedwmuai 721 il
a ! a [~ = U { 1 '
nsaoyi TuldsulasninInsaudlumeiu (p.p241s) nwuludihenieoimssamveshnumia
v

1 1T o =) Qy a d. S w ~ d.d 1
mauInd  Wumeuaduidauaziuny  mslasuulasvesvatigany lutanuiumea

o A o A Ao 10 a < 1 ay a ~ o aaA
mmﬂnuwmamuﬁummmmmﬂLmzﬂummmaﬂmwﬂﬂmma nmﬂaauuﬂawwm)ﬂvma



Vi

E46276

° v o a 4 < 9 1
fumvan 589 i liasaezi Twasuwndasnneariiuduss ety (p.A197T) Taenuludie
' 1A ra @ ' { < ' a ~ 4
inunds mauTwdd liiaswiunqueims msmndiluvinadnnindnduazianiniaiig

' o a 3 V4 =

Hue uaswia MNEAMIANYIAUOLUEZIIMINABNUTUUY p.P241S Uaz p.A197T 191
v o o ' 1A a @ ' 91 = dyq‘]

anuduiusfuangihaumdanau Twindeswiungueimsludielne  miseineiinlu
= = ' o o a g 3 du = v o dw '

MIANBWSANTIBNUN  MINABRUTVRIBUID MR MDNT IO WNANUFNTUT AU ININI

J 1o a a a d 4
matuTminmgilumenaduilanazanuialnavessconanuuluiud



Vi

Thesis Title Mutation Analysis of MSX/ in Patients with Syndromic and

Non-syndromic Hypodontia and Orofacial Clefts

Author Ms. Onnida Wattanarat
Degree Master of Science (Dentistry)

Thesis Advisor Assoc.Prof. Dhirawat Jotikasthira

ABSTRACT
E16276

MSX1 is a transcription factor expressed in numerous embryonic structures.
Msx1 has an important role in epithelial-mesenchymal interactions during craniofacial
and tooth development. Mutations of MSX/ are known to be the causes of non-
syndromic hypodontia and orofacial clefts. This research aimed to find MSX/ mutations
in Thai patients with syndromic and non-syndromic hypodontia and orofacial clefts in
the Thai population. Mutation analysis was performed covering all the coding regions
of MSXI in 30 Thai unrelated patients with non-syndromic hypodontia, 28 unrelated
patients with non-syndromic orofacial clefts, two with syndromic orofacial cleft and
100 Thai controls. Mutation analysis revealed two novel heterozygous missense
mutations located in exon 2. The first one was ¢.721C>T, which results in p.P241S, in
a patient with cleft lip and palate, hypodontia and preaxial-polydactyly of the left
thumb. This mutation was also present in his father with hypodontia, and in his brother

with hypodontia and microdontia. The second mutation was ¢.589G>A. which results
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in p.A197T, in a patient with cleft lip and palate, in her mother with microdontia, and in
her sister with hypodontia. These findings suggest that p.P241S and p.A197T
mutations may be associated with syndromic orofacial clefts in the Thai population.
This is the first report in humans suggesting that MSX/ mutation may be associated

with cleft lip and palate, hypodontia and upper limb anomalies.
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