CHAPTER IV

RESULTS

1. Study population

For the purposes of our ggand control were limited to Thais,

to reduce the ethnic variation Dety 08 case mothers, 68 were from

Rachanukul hospital, and the otHE ’-t"‘""!“‘ cases 1o King Chulalongkorn Memorial

>

Hospital. All children with Dowa typieally confirmed to have trisomy

21. The 187 controls were pregh: ough the antenatal care clinic

at King Chulalongkorn Mem the control group were

My,
unfortunately followed up. One #f tient had'Downs 2.0 we moved her to the case
group. After adjustment, we haye )9 gase 36 controls in this study. In
addition, there were no significant diffefences’

i ; = -
conception as show in table 7 @

"groups in term of mean age at

Table 7. Characteristic of res ‘:{l.n-'--ol.lA---Viv-l-V-V-'d-’v-i-1-vi..v-\--v;vds---.v-z:‘.—' ers of children with

A

prit
1

Down syndrome _"

| . Ik
1 Control mother | Case mother Y P value
'3 s
" ] HLGoON " [ 08
: ‘ | Iy S
— El o L. - X - | 30
Age at conception (XggSD 2.4+ 5. 33.9+5.8 0.034 0.85

—
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2. Genotyping
1.1 MTHFR 677C->T

To determine the MTHFR 677C->T polymorphism, restriction enzyme
analysis with Hinfl was performed and elect phoreses on 3 % agarose gel (figure 2) The
198 bp fragment is obtained after P. %‘[Ik/l case of homozygous 677CC, an

‘ K ﬁment presented. Where as

undigested PCR product of
—
heterozygote 677 CT reveals the :

ue to 677T allele created

Hinf | restriction site. Thus tains two allele of 677T,

were totally cut and presentg

AUBINININE NI
R E WK 140 0 113

type, 677CC genotype.
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1.2 MTHFR 1298A->C

Genotyping of 1298A->C was performed in all specimens genotyped for
677C->T. To determine the MTHFR 1298A->C polymorphism, restriction enzyme analysis

with Mbo |l was performed and electrophoreses on 3 % agarose gel (figure 3) The 241

bp fragment is obtained after PCR ampn@ﬁ\lv /Eése of homozygous 1298AA, were

totally cut and presented only the t of here as heterozygote 1298AC
reveals the 241 and 204 bp fw to 298 eated Mbo |l restriction site.
Thus, the homozygous varian CarfCantai "'N%SCC, were uncut and

presented only the fragment qfg@#1 g4

LA
{ Z

Aug" i3
oo o F BAASR HAVIEIAE 2

zygous wild type, 1298AA genotype. Lane 4 is homozygous 1298CC genotype. Lane

5 is heterozygous 1298AC genotype.
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1.3 MTRR 66A->G
Genotyping of 66A->G was performed in same specimens genotyped for 677C->
T. To determine the MTRR 66A->G polymorphism, restriction enzyme analysis with Nde |

was performed and electrophoreses on 3 % 1 rose gel (figure 4) The 325 bp fragment
is obtained after PCR amplification. i c‘:\aée ?:’

zygous 66AA, were totally cut and
presented the fragment of 282 ggMbp . Wh&oterozygote 66AG reveals the
325, 282 and 43 bp fragment, A aII'.Ie cce‘ated.ml restriction site. Thus, the
homozygous variant which y

fragment of 325 bp.

o .
¢ F= o/

AWIANNIUNRIINETIA Y

Figure 4 RFLP ﬂatterns of MTRRA->G . Lane 1 is 100 bp DNA marker. Lane 2 and 5 are

heterozygous 66AG genotype homozygous. Lane 3 is homozygous, wild type, 66AA
genotype. Lane 4 is homozygous 66GG genotype.
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1.4 MTR 2756A->G

Genotyping of 2756A->G was performed in same specimens genotyped for
677C->T. The 341 bp fragment is obtained after PCR amplification. The PCR fragment of

341 bp remained uncut in the presence of A allele, but was digested in to fragment 198

and 143 bp in the presence of the G aL v fg Ellele created Hae Il restriction site.

Thus heterozygote 2756AG revea ragm 1,198 and 143 bp fragment. To

———
emenzyme analysis with Hae Il
N

determine the MTR 2756A-mes%
a ie 5)

was performed and electroph oh50

ﬂUEJ’mEJ‘ﬂ‘ﬁWEJ’]ﬂi

Figure 5 RFLP patterns of MTRA->G .#&ane 1 is 100 bpsDNA marker. Lan@.2 is homozygous

A AR A F TR IR FReE e

heterozygous 2756 AG genotype.
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3. Allele frequency

Table 8 shows the distribution of the MTHFR, MTRR and MTR genotypes in the
control population was found to be in Hardy-Weinberg equilibrium. There are no

significant differences in mothers who having

ildren with Down syndrome compared to

{'4

Table 8. Allele frequency of polymorphisms«irem MFHFR “MEs.an nd MTRR in mothers having children

age-matched control mothers.

X P
Genotype Allele
MTHFR 677 C->T 0.321 0.571
MTHFR 1298 A->C 0.333 0.564

MTR 2756 A->G 0.315 0.575

MTRR 66 A->G L O i & e e 8 - = ' 0.086 0.769

® > o >» 0 » 4 0

MTHFR, Methylenetatrahydrofo e reductase MTR, methlomne synthase MTRR, methionine synthase

ﬂUEJ’JVIEI'ﬂ?WEJ"Iﬂ?
ammnmummmaﬂ
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4. Association between MTHFR polymorphisms and Down syndrome

Table 9. Frequency of MTHFR 6

4.1 MTHFR 677C->T

Regarding the nucleotide 677 of the 186 controls responding for Thai

population, the distribution of the CC, CT and TT genotypes were 73%(136/186),

25%(46/186) and 2%(4/186) respee 8 ) / > £airesponding. frequencies among all
\ _

of mother who having a childw wn syndefaeMvere found to be 77%(84/109),

20%(22/109) and 3%(3/109) FESEER! e —

' t iated
/ / | \K\\\ ine genotype associate

'\

Odd Ratios (OR) calc

risk of mother who having

ot i .,.r‘?’

\ |n children with Down
syndrome and Age-match contralfmo ! "“"“ ‘\\\
i Al

MTHER l m Odd ratio (95%CI)
- "L

s

677 Genotype n#10 ;i‘:g,

ccC 84 (7 ﬁ'ﬁ".'-"_ A ,,a 3 Ref.

CT 0.77 (0.42-1.42)
T i ] 1.29 (0.22-6.96%)
CT+TT | @ Tl 0.81(0.45-1.45)

i

Ref. = Reference category, Calcalated by Yates' extrac

42MTHFR12ﬂuH’Jwﬂw§WHqﬂ‘§ |

AC and CC genotypes were 50% (93/186), 43% (80/186) and 7% (13/186)
respectively. The corresponding frequencies among all of mother who having a child
with Down syndrome were found to be 49%(53/109), 43%(47/109) and 8%(9/109)
respectively.

Odd Ratios (OR) calculation were performed to determine genotype

associate risk of mother who having a child with Down syndrome (table 10)
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Table 10. Frequency of MTHFR 1298 A->C polymorphisms in mothers having children with Down

syndrome and Age-match control mothers

MTHFR Case Control Odd ratio (95%Cl)
1298 Genotype n =109 (%) =186 (%)
AA

Ref.

AC 1.00 (0.61-1.67)
CcC 1.20 (0.45-3.13)
AC+CC

1.06 (0.67-1.74)

Ref. = Reference category

4.3 MTHFR 677C->T in combj 2 and mother who having a

child with Down syndrome

To investigate the joi , analysis of the combined

genotype distribution of the 677C y .‘ phism in 109 case mothers

and 186 control mothers, were pe alence and calculated OR of the

combined genotypes are shown showed no individuals with

677TT genotype. CalCU‘ UMD UL Case (HOLe s -r'- atistical S|gn|f|cance in

all genotypes.

I
W
When haplotype distr JbUtIOI’lS were consndered EH program was used to

et oG A P G P e o o

and suggested in fdble 12. Data did not show S|gn|f|cant dlfferences neither in

haplotype danwcm] ﬂw ﬁdﬁ meﬁaﬂ @rnas?tl E}ﬁ [ﬁ/ﬁlce of each

haplotypes c@mpared with controls.

The distributions of the haplotype combination were also observed (table 13).
Except for the individuals with 677CT/1298AC genotype, individuals with an other
genotypes can be easily identified as haplotype. By using haplotype frequencies (f) from
EH program reported previously in table 12, we could estimate numbers of individuals
with cis (C-A/T-C) or trans (C-C/T-A) for the 677CT/1298AC genotype. The result showed

that only probability of having cis haplotype were found in this study. Consequently, chi-
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Square test was performed to test for differences of distribution in each combined

haplotype in case compared with control group. The results did not show significant

differences among them.

Table 11. Frequency polymorphisms from MTHFR in mothers having children with Down syndrome

and Age-matched control mothers SN\

Il
MTHFR O '”0:/5 A, Odd ratio (95%Cl)

677/1298 Genotype . o)

CC/AA Ref.
CCIAC 1.02 (0.60-1.73)
ceice 1.20 (0.45-3.13)
CT/AA 0.70 (0.33-1.49)
CT/AC 0.96 (0.37-2.40)
crice ND
TT/AA 1.26 (0.22-6.96%)
TT/AC ND
TT/CC ND

MTHFR, Methylenetatrahydrofola

Ref. = Reference category. "5"'

] U
AULINENINYINS
AR TN TN

ulated by Yates’ extract.
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Table 12. Distribution of the haplotypes over the groups of case mothers and control.

No. Haplotype frequencies (nt677-nt1298)
Group case allele C-A 3Ty T-A TC Xe, P
valueg,
Controls 186 372  =0.569929 f=0.145125  =0.000036 Ref. Ref.

n=212 n= n=54 n=0

C(0%)
Ref.
DS 109 218

mothers

f=0.000035 0.36 0.948
n=0
(0%)

f = haplotype frequencies calculated b nfogr: - arved nt er of cases, P=P value.
X = Pearson’s chi-square if n8"r Yates) ..{;:';u.' \ ed to compared number of haplotype in
TEns

each group with that in co Sy
X &= Chi-square calculated based © ed to compare haplotype distribution between

Case and control with P value,

Table 13_ The distrib # »:’l;_nz;.r;-lrﬂv::niﬁi.!l.!l'n.!’.ﬁ-
L

s ‘ hers and control

il li
genotype  677CC/  677CC T 677CC/ 677CT/ 677CT/ -t 77CT/  677TT/ 67777/  677TT/
1298AA  1298AC ‘2‘0 1298AA BL4298AC 1298CC  1298AA  1298AC  1298CC

= CAUEATENEEES & o

CA‘ICC CC TA TC&A T C A T C TC

WTIERY -~ -

DS n=37 n=38 n=9 n=13 n=0 n=9 n=0 n=3 n=0 n=0
Mothers X =0-155  X’=0.008  X=0.16  X’=0975 X*=0.011 X°=0.107
n=10g  P-06%4  P=0933  P=0689  P=0.323 P=0.916 P=0.744

CA ccC T _A.and T_Cimplied 677C-1298A, 677C-1298C, 677T-1298A, and 677T-1298C haplotypes
respectively. n= estimated number of cases which were calculated based on probability of haplotype

frequencies after EH calculation. P= P value

X = Pearson’s chi-square if n>5 or Yates’ correction if n<5 which were used to compared number of combined

haplotypes in each groups with that in controls
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5. Association between MTRR polymorphisms and Down syndrome
MTRR 66A->G
As show in Table 14, The frequencies of the MTRR genotypes (AA, AG,
GG) among Age-match control mothers were 49%(92/186), 45%(83/186) and 6%(11/186)

respectively. The corresponding frequencies, among mothers having children with Down

syndrome were 49%(53/109), 43%(4Z409)and 8%(9#109) respectively.

Odd Ratios (OR to determine genotype

associate risk of mother who havingearet d with n-..&
Table 14. Frequency of MTRR 66 \

and Age-match control mothers

MTRR

Odd ratio (95%Cl)
66 Genotype
AA Ref.
AG 0.94 (0.57-1.56)
GG 1.61 (0.61-4.24)
AG+GG

1.07 (0.65-1.77)

MTRR, methionine synthasgs
b |
0

For analysis of gene-gepe interaction, thg MTRR homozygous AA genotype and

ve oo BUEHRVHE Y BIN T oo v

associated with incralased risk of neural tgbe defects37£or MTHFR, thed}eterozygous CT

and homo@;%ﬁ]ﬁo@)ﬁ vﬁrﬁnﬂ%ﬂ@gﬁ%}@iﬁraon analysis,

because botA have been associated with an increased risk of neural tube defects.115
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6. Association between MTHFR and MTRR polymorphisms and Down syndrome

Table 15. Interaction between MTHFR and MTRR in mothers having children with Down syndrome and

Age-matched control mothers

Case Control Odd ratio (95%Cl)
MTHFR MTRR
CC AA+AG Ref.
CT+TT AA+AG 0.81(0.45-1.47)
CcC GG 0.75 (0.19-2.75)
CT+TT GG

2.93 (0.6-15.83%)

Ref. = Reference category . : (0F:

7. Association between MTR 'I' 4

MTR 2756 A->G

Regarding the nucléotick 4 186 “controls responding for Thai
population, the frequencies of the "-_: A, AG and GG among Age-match
control mothers were 72%(" 8), - 27%! %(2/186) respectively. The
corresponding frequen I.:’.y Down syndrome were
73%(80/109), 24%(26/109n V. ,«:': Ratios (OR) calculation

were performed to determme enotype associate risk of mother who having a child with
80 v

oomenaene (R ) M H'Vlﬁ‘w 8113
191 NI UNELL AL

a

Case Control Odd ratio (95%Cl)
2756 Genotype =109 (%) n =186 (%)
AA 80 (73) 133 (72) Ref.
AG 26 (24) 51 (27) 0.83 (0.46-1.48)
GG 3 (3) 2 (1) 2.60 (0.35-22.64%)
AG+GG 29 (27) 53 (28) 0.91 (0.53-1.60)

MTR, methionine synthase. Ref. = Reference category . * Calculated by Yates' extract.
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8. Association between MTHFR and MTR in mothers having children with Down syndrome

and Age-matched control mothers

Table 17. Interaction between MTHFR and MTR in mothers having children with Down syndrome and

Age-match control mothers

Odd ratio (95%Cl)
MTHFR MTR

CcC AA Ref.

0.85 (0.44-1.60)
1.72 (0.17-17.34%)

CC AG
CcC GG

CT AA 0.74 (0.37-1.48)

0.93 (0.29-2.81%)
ND

CT AG
CT GG

T AA 1.73 (0.27-10.92*)
1T AG ND
1T GG ND

Ref. = Reference category . : Calculated 2%

NO = not observed. ND = np i' g

V.

.-[
»

AULINENINYINS
ARIAN TN TN



44

9. Association between MTRR and MTR in mothers having children with Down

syndrome and Age-match control mothers

Table 18. Interaction between MTRR and MTR in mothers having children with Down syndrome and

Age-match control mothers

Odd ratio (95%Cl)

MTRR MTR
AA AA Ref.
AA AG 0.76 (0.33-1.70)
AA GG 1.71 (0.06-63.31%)
AG AA 0.89 (0.52-1.54)
AG AG 0.96 (0.44-2.09)
AG GG 1.71 (0.06-63.31%)
GG AA 1.75 (0.54-15.75)
GG AG 3 0.85 (0.11-5.5%)
GG GG ; ND

Ref. = Reference category . Calculated o “._k_"-

NO = not observed. ND = not' plemined. . . [

:;ﬂ : '}
10. Association between fo '! olymor ATHFR, MTR ‘. d MTRR and Down

syndrome

e ool S NN NUANT rormerons

equilibrium in the groups. We comfpared the ggenotype freqagncies of the

polymorphnﬁsww,\ﬂﬂﬁ W%ﬂ%@irﬂﬂ&i@nﬂiﬁerence in

mothers who"waving children with Down syndrome compared to age-matched control

mothers.



Table 19. Interaction between MTHFR, MTRR and MTR genotype in mothers having children with

Down syndrome and Age-match control mothers

No. (%) | No. (%)

MTHFR | MTHFR | MTRR | MTR Of cases | Ofcontrols | Odds | 95% Cl

677C->T | 1298A->C | 66A->G | 2756A-> (n=186) | ratio
CC AA AA 16 Ref Ref
cC AA AA 2 |027 |0.04-1.31*
cc AA AA ND ND
cc AA AG 080 |0.35-1.8
cc AA A L ND ND
cc AA AG ND ND
ce AA z; ND ND
cc AA G G il ND ND
ce AA GG : ND ND
cc AC AA -'..:'J 25 |087 |0.4-1.88
cc AC AA —— 7 123 |0.334.45°
ce AC & D ND
cC AC 1.05 | 0.44-2.45
o AC 1001|203 | 0.32-3.18*
cc AC AG e GG 1&' No NDV ND
cc AC %#ﬂ g'ﬂ ﬂﬁ 0.17-17.34*
cc AC A NG > "ho” [nD
KL I VKR e D
cc _ 3 0-6.07*
cc | Tcc AA AG 2 2 |172 | 0.47-17.34
ce e AA GG No No | ND ND
cc cc AG AA 2 2 (172 |0.47-17.34*
cc cc AG AG 1 2 | ND ND
66 cc AG GG No No | ND ND
GG ce GG AA No 1 | ND ND
cc ce GG AG No 1 | ND ND

45



ec ce GG GG No No |ND ND

cT AA AA AA 3 14 035 |0.08-1.33*

cT AA AA AG 1 2 | ND ND

cT AA AA GG No No |ND ND

cT AA AG AA 7 9 135 |044-4.10

cT AA AG AG 4 |042 |0.02-4.06*

cT AA AG No |ND ND

cT AA GG w 1 1.71 0.0*-31.31*

cT AA ce - ND ND

cT AA o ND ND

cT AC I 024 | 0.01-1.95*

cT AC AA ND ND

CcT AC s ND ND

CcT AC AA i 1.02 | 0.19-5.04*

CT AC AG 3y ND ND

cT AC AG = No | ND ND

cT AC GG ; = No | ND ND

cT AC G ' ND ND

e AC _ ND ND

cT cc % N ND ND

cT ce AG No No | ND ND
e — ,

cT ccl gl 1 N 0 No | | ND ND

CT . CC _ G | _ p- o ,

AR TR S —

ot | T o GG AA No No | ND ND

er cc GG AG No No |ND ND

cT cc GG GG No No |ND ND

T AA AA AA 1 No |ND ND

T AA AA AG No No |ND ND

T AA AA GG 1 No |ND ND

TT AA AG AA No No | ND ND

46



T AA AG AG 1 No |ND ND
T AA AG GG No No |ND ND
T AA GG AA No No |ND ND
T AA GG AG No No |ND ND
TT AA GG GG No No | ND ND
" AC AA AA 1 | ND ND
TT AC AA No |ND ND
T AC AA . 2 | ND ND
T AC AG N ND ND
T AC AG ! ND ND
™ AC AG I ND | ND
T AC o ’ ND ND
T AC 7= o™ | ND ND
TT AC G G 2 ND ND
T cc AA NS ND ND
T cc AA ‘,:_ No |ND ND
T cC AA e : No |ND ND
1T cc G ND ND
T cc ND ND
T cc ND ND
T cc AA No No |ND ND
e —& ,
w e q_ﬂ%%{laﬁ%p‘q ) ion T
T W Nno T|'ND' [ nD

R RSN INe

©

CC

188

47
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11. Association between MTHFR, MTRR and MTR polymorphism and Down syndrome in

mother aged 30 years old or less.
11.1 Study population

Of our 109 case mothers, 32 were <30 years old when their Down syndrome

X P value
Age at conception (X+SD) QP 7 P U ,i ‘ 0 1.00
11.2 Allele frequency
Table 21 shows .; ’ $0d MTR genotypes in the
control population was fou “ o0 be In"Har 8rg equilibiium. There are no significant

differences in mothers aged @0.years old or legs,to have children with Down syndrome

comoaremoage-ﬂw%mamw ik
AN TUNNINGA Y
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Table 21. Allele frequency of polymorphisms from MTHFR, MTR and MTRR in mothers aged 30 years

old or less to have children with Down syndrome and Age-matched control mothers

0.053 0.818

Case Control X P
Genotype Allele Number (%) Number (%)
MTHFR 677 C->T C 54 (0.83) 106 (0.83) 0.075 0.784
it
MTHFR 1298 A->C A 0.957 0.328
C
MTR 2756 A->G A 1.745 0.187
G
" MTRR 66 A->G A
G

; MTRR, methionine synthase
reductase

1.3 MTHFR677C->T I jfyiis
Regarding the »gg:.;“!ég:. 64 controls responding for Thai

population, the distriBufion of the CC, CT and TT ae noty ges were 68% (43/64), 31%

| )

(20/64) and 1% (178 "- equencies among all of

]

mother who having a shild with Down syndrome were fodhd to be 72% (23/32), 25%

e EATENINEANG, e e
RS Aa

s
b |
it
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Table 22. Frequency of MTHFR 677C->T polymorphisms in mothers aged 30 years old or less to have

children with Down syndrome and Age-match control mothers

MTHFR Case Control Odd ratio (95%Cl)
677 Genotype n =32 (%) n =64 (%)
CcC 23 (72) 43 (69) Ref.

0 (31) 0.73(0.25-2.10)

cT 8 (25)
T

2.03 (0.00*-77.44%)

CT+TT 0.80 (0.28-2.23)

Ref. = Reference category, - CalcUBlecby Yates Extra

equenmes of the nucleotide

11.4 MTHFR 1298A->C

The composite

1298 of the 64 contr ing fof: Th [ \“ distribution of the AA, AC
; ‘%‘\. and 9.4% (6/64) respectively.
The corresponding freqé€ngles a ' mo ,‘ ho having a child with Down
syndrome were found to bé 37/8%12/32)" 6/32) and 12.5%(5/32) respectively.
Odd Ratios (OR)_e 'lf‘g?", fflormed _to determine genotype
associated risk of rGierwho having = child it Barras yhdrome (table 23)

¥ i¥
Table 23. Frequency of MTH, R 1298 A->C polymorphisms in mothers aged 30 years old or less to
‘ - 5 -

have children with Dg

MTHFR iR 1 4 otrol= 1T 1ot ratio (95%cI)
4

1298 Genotype n=32 (%) n==64(%m ) Uﬂ i

» A WTANTTR 6 H Weaod VTR TR

AC 9 16 (50) 27 (42.2) 1.37 (0.54-3.51)

ce 4(12.5) 6 (9.4) 1.79 (0.43-7.45%)

AC+CC 21 (62.5) 33 (51.6) 1.79 (0.68-4.75)

Ref. = Reference category
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11.5 MTHFR 677C->T in combination with 1298A->C genotype and mother who having a
child with Down syndrome

To investigate the joint effects of the two polymorphisms, analysis of the combined
genotype distribution of the 677C->T and 1298A->C polymorphism in 32 case mothers

and 64 control mothers, were performed. The prevalence and calculated OR of the

combined genotypes are shown in, ontrols showed no individuals with
677TT genotype. Calculated O o€ g sled no statistical significance in
all genotypes. . : ———

When haplotype distgi e 1‘\\\\\\ H program was used to
estimate distribution of hap geEgncids. u\?!\.‘ haplotypes were observed
s
’ — \ nt rences neither in haplotype

distributions among cases, in ‘the prevalence of each

haplotypes compared with#€o
The distributions of #fe faplotyee combination, Were also observed (table 26).
Except for the individuals w .-"f;r{ o e pe, individuals with an other

genotypes can be easily identifi ing haplotype frequencies (f) from

EH program reported ‘Bredousn ot 8 e Caie Sy ' numbers of individuals
with cis (C-A/T-C) or tran .r. : notype The result showed

that only probability of havm? cis haplotype were found in thIS study. Consequently, chi-

square test wasﬁrﬂwﬁ t?tﬂ ﬂ Wﬁ Eld’itﬂ;ﬂﬁ in each combined

haplotype in casefgompared with control group. The results did not show significant

d'“”eWW@Tﬁﬂﬂ‘iflJ UNIINYA Y
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Table 24. Frequency polymorphisms from MTHER in mothers aged 30 years old or less to have children

with Down syndrome and Age-matched control mothers

MTHFR Case Control Odd ratio (95%Cl)
677/1298 Genotype n = 32(%) n =64 (%)
CC/IAA 6 (19) 19 (30) Ref.
CC/IAC ‘ 18 (28) 1.75 (0.60-1.73)
ceice : 1.38 (0.3-6.17%)
CT/AA - 0.89 (0.24-3.18%)
CT/AC 0.63 (0.12-2.55%)
cT/ce ' N ND
TT/AA \ "é.\iq 2.03 (0.0*-77.44*)
TT/IAC | A\ \ ND
TTICC ' \! ND
MTHFR, Methylenetatrahydro "*.

Ref. = Reference category. of ermined. ) Calculated by Yates' extract.

Table 25. Distribution of the hap! .._i" -overthe gi case mothers and control.

No. Haplotype fe At677-nt1298)
-
Group case alllgmi—CA————C o IR ) 1 X, o
; |».‘ ‘
- o value,,
Controls 64 128 i! =0.523482 -0. 3 f=0.30464 ;_p f=0.000044 Ref. Ref.

AULINEMINYINT
q R aﬂ@ff?ﬁ"m Hnaneiaey

f = haplotype frequencies calculated by EH program, n = observed number of cases, P=P value.
X= Pearson’s chi-square if n>5 or Yates’ correction if n<5 which were used to compared number of haplotype in

each group with that in controls.

X = Chi-square calculated based on EH program which was conducted to compare haplotype distribution between

case and control with P value,,,
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Table 26. The distribution of MTHFR haplotype combination in DS mothers and control

Haplotype distribution
genotype  §77CC/ 677CC/ 677CC/ 677CT/ 677CT/ 677CT/ 67711/ 67771/ 67771/
1298AA  1298AC  1298CC  1298AA 1298AC 1298CC  1298AA  1298AC  1298CC
ha
" CA CA CC CA CA CC CC TA TA TC
CA CC CCTA TA TC TA TC TC
Controls n=19 n=18 n=6 [ n=0 n=1 n=0 n=0
n=64 Ref. Ref. Ref. Ref. Ref.
DS n=6 n=13 n=1 n=0 n=0
Mothers X=0296  X'=1.25 X'=0.064
P=0.586  P=0.217 P=0.8
n=32

CACCT T_A.and T_C implied #7C-1 iE; al\‘\;: \ | 677T-1298C haplotypes
respectively. n=estimated numbegbf ca K ne

’ 0 probabllny of haplotype

@\ compared number of combined

Down syndrome

frequencies after EH calculatigh™ P= |
X = Pearson’s chi-square if n>5 or Yai€s

haplotypes in each groups with that

11.6 Association between MTRR .r
MTRR 66A->G

As sho i‘, Z -~‘.‘~ ‘-a' genotypes (AA, AG,

GG) among Age-match ;i ntro BA64TT141%(26/64) and 6%(4/64)
L oF i¥

respectively. The corresponding frequencies among mothers having children with Down
A

smame v RIS APRIFET TG

OddRatios (OR) calculatlon were pen‘ormed to determme genotype

TR IO HN TN A Y
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Table 27. Frequency of MTRR 66 A->G polymorphisms in mothers aged 30 years old or less to have

children with Down syndrome and Age-match control mothers

MTRR Case Control Odd ratio (95%Cl)
66 Genotype n =32 (%) n =64 (%)

AA 15 (47) 34 (53) Ref.

AG

6 (41)

1.46 (0.57-3.75)
0.48 (0.01-4.95%)
1.28 (0.5-3.28)

16 (50)
GG \

AG+GG

MTRR, methionine synthase 7-.ur.w-

11.7 Association between

\ and Down syndrome

Table 28. Interaction betw d 30 years old or less to have

children with Down syndrome 2

Odd ratio (95%Cl)
MTHFR
cc RIS ] 4.0.625) Ref.
G 4T s 8(25) | , 0.79 (0.27-2.27)
cc GG | ';. ’ ' ) ND

CT+TT GG "l 1.00 (0.00*-14.92%)

Ref. = Reference category . Caleulated by Yates’ ext

AUYINENINYINT

11.8Association befldeen MTR polymorpplsms and Down syndrome

ARIAINTUURIINYINY

MTR 2756 A->G

Regarding the nucleotide 2756 of the 186 controls responding for Thai
population, the frequencies of the MTRR genotypes AA, AG and GG among Age-match
control mothers were 69%(44/64), 30%(19/64) and 1%(1/64) respectively. The

corresponding frequencies among mothers having children with Down syndrome were

81%(26/32), 19%(6/32) and 0%(0/32) respectively.
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Table 29. Frequency of MTR 2756 A->G polymorphisms in mothers aged 30 years old or less to have

children with Down syndrome and Age-match control mothers

MTR Case Control Odd ratio (95%Cl)

2756 Genotype n =32 (%) n =64 (%)

AA 26 (81) 44 (69) Ref.

AG 6 (19) 30) 0.55 (0.17-1.70%)

66 ND

AG+GG 0.51(0.16-1.57%)

MTR, methionine synthase. Ref'= Relfcience ca Calculated by Yates’ extract

11.9 Association between M Rk g :‘k‘_ Q years old or less to have

children with Down syndromegé

Table 30. Interaction between 8 MTR i Mo ¥-lol. \",\ ears old or less to have children

with Down syndrome and Age-ma

Odd ratio (95%Cl)
MTHFR MTR
cc AA [ ] Ref.
e AG B ~ 0.56 (0.16-1.87*)
cc e | ND
CT ¢ 7 (21) 49,18) 1.51 (0.45-4.9)
CT 23 (0.01-1.93%)
i @HEJ’J?IEWI?WEJ’IN .
. QW’Iﬁﬁﬂ“a’”mﬁJWi’mEﬂaﬂ
T

Ref. = Reference category. Calculated by Yates' extract.

NO = not observed. ND = not determined.
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11.10  Association between MTRR and MTR in mothers aged 30 years old or less to

have children with Down syndrome and Age-matched control mothers

Table 31. Interaction between MTRR and MTR in mothers aged 30 years old or less to have children

with Down syndrome and Age-match control mothers

Case Odd ratio (95%Cl)

MTRR MTR
AA AA Ref.
AA AG 0.87 (0.2-3.5%)
AA GG ND
AG AA 2.65 (0.99-7.16)
AG AG 0.23 (0.01-1.93%)
AG GG ND
GG AA ND
GG AG 1.00 (0.0*-14.92%)
GG GG

ND

Ref. = Reference category . Calculated ._w e _jw

NO = not observed. ND = otgdle

ﬂUEJ'JVIHﬂTWEﬂ"Iﬂ‘i
ammnimumwmaﬂ
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