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INTRODUCTION

. Background and rationale

diseases with an incidence of ~1/60€ \ . "It was first described by JL
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The extra chfogaosome 21 is qf ynaternal origin in 80-93 percent of

cases and of patﬂl%ﬂnazw&%fﬁewg qﬂwgg trisomy 21 -cases
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The only well established risk factor for Down syndrome is advanced maternal
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age Two studies found that women who had a reduced ovarian complement



rises to 1/25 births.

(congenital absence or removal of an ovary) were at increased risk of having an infant
with Down syndrome. % This may suggest that the increased risk of Down syndrome

with increased maternal age may be related to the physiological status of the ovaries of

the eggs.

For the birth prevalence rates of Down syndrome, women under the
age of 25 years having the lowest pre /1,400 births). For women 35 years
old, the rate is approximately 1/ 45 years and older the rate
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is a major risk factor for

trisomy 21, most children with ‘are'bo io.mothers less than 30 years

of age.27

Despite the p - 1i8. Gommon epetics disease, the cellular

and molecular mechanis and trisomy 21 are not yet

understood.

Both clinical imertalstudies lgvelshown that genomic DNA

hypomethylation is associated and abnormal segregation. For

example, a rare autosomal diso -.r:;___,ig_‘{.j_f:;;..;,_ nmune deficiency, centromeric

instability, and facies an@malies) is characterized by sercen eric hypomethylation
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j@ m others have shown that dietary folate and methyl
deficiency i ) qwﬁ aks ~and
abnormal gﬂvﬂiﬁn ¥ 'ﬁmrgm;w ces :ﬁlt abnor EJfolate and

methyl metabolism can lead to DNA hypomethylation, abnormal chromosome
segregation and might increase risk of chromosome nondisjunction.

Folic acid is essential for the de novo synthesis of nucleotide precursors
for normal DNA synthesis and is also essential for normal cellular methylation reactions.
Chronic folate/methyl deficiency in vivo and in vitro has been associated with abnormal

DNA methylation.37 DNA strand breaks, altered chromosome recombination, and

aberrant chromosome segregation.



In pathway of folate and homocysteine metabolism, there are many
metabolizing enzyme that related such as 5,10-methylene tetrahydrofolate reductase
(MTHFR), methionine synthase reductase (MTRR), methionine synthase or methylene
tetrahydrofolate reductase S-homocysteine methyltranferase (MTR). All of enzymes act

at a critical metabolic juncture in the regulation of folate and homocysteine level by

synthesis of S-adenosyl methionine (SAM), thefrggjer intracellular methyl donor for DNA,
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homocysteine remethylation \\\
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essential methylation rea q ? - d in homocysteine and a

decreased in methioni Its, = -u ratio of SAM to S-

o ic acid to maintain normal

e of sufficient folic acid,

adenosylhomocysteine (SAH
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2 ' with DNA hypomethylation.

Although, many experi hown that polymorphisms in

maternal genes of fola be a risk factor for

maternal meiotic nond|SJ a yndrome. However, the

u
previous studies are do umented in dlfferent population and their result is

contradictory. M nd homocysteine
metabolism am EM SJ ?ﬂ ﬂﬁ?ﬁﬂﬂﬂz to find possible
maternal to ri a’ en due to
" MTHER, Hwﬁﬁ ﬁﬂﬁm mﬁwia ﬁa q a?evalences
of MTRR 66A->G and MTR 2756A->G in Thai population and to find out the association

between MTHFR, MTRR and MTR polymorphisms in mother who having children with

Down Syndrome.

Research Questions

1. What are the prevalence of MTRR 66A->G and MTR 2756A->G among

Thai population?



2. Are polymorphisms in MTHFR, MTRR and MTR the maternal risk factors

* for Thai women to have children with Down syndrome?

Objectives

1. To determine the prevalence of MTRR 66A->G and MTR 2756A-G

polymorphisms among Thai populationi *

2. To find association betw g _ MTHFR, MTRR and MTR and

Polymorphisms in M WIRR —aad"MTR genenin folate metabolism are

maternal risk factors for h

" Assumption

|/ "
The subjects in this study co ns finc

From the antenatal care clinic

)

ontrol used in this study were

Memorial Hospital and were

...-‘. Case mothers were
o Rachanukul hospital or

fo"owed up to Venfy t ‘ u;m;i;m: ................ il A
women who had children witf

I i

King Chulalongkorn Memorlal Hospltal Bangkok Their children with Down syndrome

B ET"'WI“EI NINYINT
A AINIURIINAE



Conceptual framework

Down syndrome (trisomy 21)

Non-disjunction

v

Environmental factor

v

Advanced maternal age

AUt Inghingns
g»%ma\anituum’jwa'lafﬂ,
|

Genotyping

Statistical analysis

and conclusion



-

abbreviation, genotypes for IRE.ELLC>T &

Limitation
Can not calculate the number of sample because MTRR and MTR gene do not

have a previous study in Thai population.

Operational Definition

1. All genotypes are determin

2. This study considers,

Iye represented by 677CC,

677CT, and 677TT where C AP HT ge represented by 1298AA,
1298AC and 1298CC, ™ e/ fin \\ genctypes for the 66A->G
polymorphism are represénted DY JO0A A :u \ u. le the 2756AA, 2756AG
and 2756GG, respectivel isgfofige q“ ’ binat n 677C->T and 1298A->

C, 677C->T and 66A->G#66 5 a ) OF is used; for example
677CC/1298AA representsfing |u ; : - 6f with 1298AA, whereas
B66AG/2756AG implies individualfwhgds , panying with 2756AG.

3. In case of haplotypes, & 7 ple C-A/T-C means that one
allele presents C and A.at | 677 and 1298 iely, and the other allele
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presence of only one allete, we still use C-A to represent a

nucleotide 677 anﬁ ﬂ‘gﬁqﬁgﬂ V] s w El/] n i
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children wrth Down syndrome in Thai women who have polymorphisms of MTHFR,

MTRR and MTR gene in folate metabolism.

Research Methodology
1. Sample Collection
1.1 Cases are women who have children with Down syndrome coming

to King Chulalongkorn Memorial hospital and Rachanukul hospital.



1.2 Controls are pregnant women coming for antenatal care at King
Chulalongkorn Memorial Hospital.
For each case mother, one or two age-matched control mothers were recruited.
Control mothers were Thai (They described themselves as “Thai” and could speak Thai

clearly and fluently). In addition, they had to have experience no miscarriages, other

abnormal pregnancies or had previo h possible genetic factor related to

MTHFR, MTRR and MTR SNPs, i cleft palate (CL/P) and neural

tube defect (NTD).

2. Process of study

2.5 Agarose gel€lecite:
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3. Data collectighrand analysis
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