CHAPTER |
INTRODUCTION

Background and rationale

Oral cleft and frontoethmoidal encephalomeningocele (FEEM) are among

the most severe congenital crani tions. The patients require surgical,

nutritional, dental, speech, i and

substantial economic chleprc

without cleft palate (CL/P

al interventions and impose a

J
s@ajor group, cleft lip with or

on
and clef te only (CPO OMIM 119540).

Cleft of lip results from t ich the failure of fusion of the

medial nasal, maxillary, a ft of palate is caused by the
palatal shelves failin cleft lip and/or palate is
rélated to geographic o erindian, 1/700 -1/1,000 in
Caucasians, and 1/2,500. iland is 1/600.° According to
their etiology, several studie ntal and genetics factors have a
- joint role in the causations, arlq_ﬁrgﬁ:?ut;fa odel was advanced to explain the
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FEE an endemic

causes of CL/P and@.ﬁo.m

£ D) affecting children in
Southern and Soﬁtheg Asia and which is rarely founcﬂw Westen Europe, Japan,
Australia, and North Ameficaz °In Thailand, tttlnci‘dence of FEEM is relatively high with
approximatelyﬁ’pu.&gnmt@ msﬁnw&;% gf]tg world that failure of
neuropore closwe are usually locatedgn the lumbosgal and occipitawgions. whereas
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resultin@in FEEM." As for the ratio of the lesions are founded in thé front to that of back
of the head is 9.5:1 in Thailand, whereas Western Europe, North America, Australia, and
Japan, the ratio varied from 1:5 to 1:28." The defect of skull base at the junction of
frontal and ethmoidal bones arisen in FEEM patients lead to herniation of mininges or

- brain through the hole” and may result in the neurological and ocular problem in

addition to the presence of facial dysmorphology.""16 Although the etiologies of FEEM



and other NTDs have not yet been clarified, many theories have been proposed and a
multifactorial model seem to be most probable.17

Because etiologies of oral cleft and NTD are determined as multifactorial
model resulting from the interaction of environmental factors and multiple genes, some
of which might have a major disease effect but many of which have a relatively minor
effect. According to previous reports, by using mouse models for functional study and

genetics models for association and i

cleft. As for FEEM, have no investi ée\r‘ |
- 80 the data sets of craniofaei ,opnsnt
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studies, revealed heterogeneity for oral

/of genes and FEEM development,
g&unes tend to favor of the major

gene contributing for FEEM.® eason thM cleft have similarity for
pathogenesis of causing i j ; fect thus ay have overlaying genes
that controlling developmehta , and flected e same gene.

In our st ing ok tocsathe interesting genes in
development processes arg desc éd. Firathis' growth factor-f3 (TGF-L33)
‘ th‘ét control cell proliferation,

migration and differentiati idnof ¢ rix deposition and epithelial-

mesenchymal transformation. = -«-Mice" Ibc@e B3 exhibited an incompletely

penetrant failure of the palatal M&é"fﬁ%tq, left palate and no craniofacial
b g

abnormalities were obs 77‘"7 CE-B32is th gene for genetics study in

nonsydromic clefting in-humans. In addition age disequilibrium (LD) were
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- found between CL/P anjmarker X5.1 of TGF-B3(T->C, at pcl>sition —24 relative to intron
4/exon 5 juncti n Jﬁ S i )=X%8. ‘ aplotype22 in lowa
population. In @ujeﬂp tﬁjﬁmjzwma in CA repeatsza, while
in Danish population.one.co Cﬁﬁ i isk for CL/P. 2%

Qq ﬁflaﬁﬁi it ﬁﬁtﬁﬁﬂ ('Ij?atrE.Lne of nine

transcription factors that shares a highly conserved helix-turn-helix DNA-binding domain
and a less conserved protein-binding domain. Most of IRFs regulate the expressing of
interferon-a and - after viral infection®®, whereas the function of IRF6 is unknown. In the
recent report, mutations in Smad-Interferon Regulatory Factor binding domain (SMIR
domain) of /IRF6 caused Van der Woude syndrome (VWS; OMIM 119300,), oral cleft with

lip pit inherited by autosomal dominance.” According to orofacial anomalities in VWS,



perhaps the variant IRF6 820G->A (Val274lle) in IRF6 is the substitution of an isoleucine
for an evolutionarily conversed valine residue at codon 274 in a protein binding domain
(SMIR domain) was associated gene with non-syndromic clefting.

The third one is SKI/ proto-oncogene, which encodes a nuclear protein
that binds to DNA in association with other cellular factors and modulates
transcription.”'28 Several lines of evidence suggest that SKI may function to regulate
critical decisions leading to a choic Y een continued proliferation or terminal
difference, enhanced cell prolif raﬂp 2l rw . and skeletal muscle differentiation.”
&esulting from exencephaly and

The data from SK/ knock rinatal

defects caused by faile

vasicularized brain m

~ mutant mice that chan er background showed a

. nial during neurulation, such as
/ R N
ling, ‘we ibited.® Furthermore, null
back rossed wi

_ | ing.lhe data in human, SKI is
located at distal 1p36.3 ete : i ividuals affected 1p36 deletion

syndrome (syndrome that i al ¢ | ‘éy contribute to some of the

ularly to facial clefting. In the
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overall, these three genes are ftnction in th pathway, and may have an

interaction. Activation signal pam\ﬁai/ Ts}fr%x}GF-& assembles a receptor
N

Complex that pl’]ospI ORZIates ACIS --m.n\.-m.mm“ G nuclease and assemble
with a transcriptional cj 5 for that cascade, IRF6 act
l

as the transcriptional factor, which has Smad binding domain and SKI is the co-

regulated of tr. ipti o o
muﬂQMﬂm( ;nnsg‘ldfrliﬂniient was considered
_in predisposition to. or: ft bjE .. Matemalelic acid supplémentation during
early aﬁxﬁ n‘aﬁﬁ‘iﬂ il ﬁaﬁaﬁlﬁ zglafj ao%’} and other

congenital abnormalities.®> Therefore, researchers have recently clarified the
molecular basis of several genes related with the folate mechanism including gene
which encode for 5,10-Methylenetetrahydrofolate reductase (MTHFR). Two
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polymorphisms, MTHFR 677C->T (A222V) and MTHFR 1298A->C (E429A) have
been shown to have reduced MTHFR activity and associated with oral cleft and NTD

risk.™ Whereas the prevalence of the risk genotype explain only a small portion of the



protective effect of folic acid. In recent report the other folate-metabolism enzymes were
analyzed, only trifunctional enzyme methylenetetrahydrofolate dehydrogenes/
methylenetetrahydrofolate cyclohydrolase/formyltetrahydrofolate synthese (MTHFD1)
‘was associated with NTD risk. There was MTHFD1 1958G->A (Arg653GIn) that
contributed risk in the mothers of NTD.*

According to the described data, this study aim to determine the

prevalences of the non-synonymous

ucleotide polymorphisms (SNPs) of entire
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genes (Table 1) among Thai ut the association between the

polymorphisms and risks of

Table 1 Candidate Gene

Gene Locus | SNPs Location
TGF[-3 14qg24.3 179C->T° Exon1
Thré0Met
383A->G Z Exon2
Lys128Arg
IRF6 1932-q41 820G->A % Exon6

“vai7alle  SMIR domain

HOND ) : - ‘
| SC->G° Exon1

(critical re;

SKI 1p36
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b = data form NCBI, genomic sequences of SKI exon 1 (AY331180)

* ¢ = data from NCBI, genomic sequences of SKI exon 2 — 3 (AH013034)



Research Questions
1. What are the prevalences of studied SNPs among Thai population?
2. Are the studied SNPs associated with oral cleft and FEEM among Thai

population?

Objectives

1. To ascertain the prevalences of studied SNPs among Thai population

2. To determine association betwegnth tudeed SNPs and oral cleft and
FEEM
Hypothesis
Selected SNPs of 4t gehes are : ted with oral cleft and FEEM
in Thai population. i a8, \ \
Assumption

Samples from the collected in the same region

of Thailand. Thus, this study ig'ass umed 1o ha bopulation stratification.
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- Operational Definition
1. The subjects

control»grOlE2)C P patie
parents, 4) FEWtients and theirgparents.
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Numbers of patients may be limited are not enough for TDT calculation.

L‘-J affected individuals or

eir paren@B) CPO patients and their




Conceptual framework

Study genetic factors of oral cleft and FEEM

'

Define candidate genes
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Genes in TGFp path
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- Statistical analysis determined Association between entire SNPs and diseases

- Transmission Disequilibrium Test




" Research Methodology
1.Sample Collection
1.1 Patients: Patients with FEEM and CL/P were characterised and
clinically diagnosed by the clinicians due to their typical phenotypes.
1.1.1. Oral cleft patients: The patients with CL/P and CPO, plus
their parents (trio, non-trio) recruited from Mae Hongson, Nan, Uthai Thani, Prachin Buri,

Nakorn Ratchasima, Sa Kaeo, Kalsin,

gkhia , Maha Saracham, and Trang provinces.
h. t ‘ ildren with FEEM and their parents
Memoreal Hospital, Bangkok.
—
1.2 Controls: pulations_were 310 healthy individuals

collected from the Thaj v Nakorn Ratchasima Kalasin, Nong Khia and
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3. Data collectfm and analysis
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