CHAPTER Il

MATERIALS AND METHODS

Research Instruments

1. Pipette tip : 10 pl, 1,000 pl (Elkay, USA)

6. Reagent bottle : ‘ W& nl, 1, Duran, USA)
7. Cylinder : 25 ml, ml25C [ a1, 1,000 ml (Witeg, Germany)
8. Glass pipette : 5 ml, 10 :

9. Pipette rack. ,_'_;1;;:;:;:;;;:;-7;-

= X
10. Thermometer @ecisio 1, G . . Lll

1””Wﬁﬂﬁﬂﬂ%ﬁﬂﬂ’nﬁ
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14. Combs

15. Automatic adjustable micropipette : P2 (0.1-2 ul), P10 (0.5-10 pl), P20 (5-20 pl),

P100 (20-100 pl), P1000 (0.1-1 ml) (Gilson, France)

16. Pipette boy (Tecnomara, Switzerland)
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30.
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32.

26

Vortex (Scientific Industry, USA)

pH meter (Eutech Cybernatics)

Stirring hot plate (Bamstead/Thermolyne, USA)
Balance (Precisa, Switzerland)

Centrifuge (J.P.Selecta, Spa

! o 4
Sequi-gen sequencing-eeii {Bio-RA

Heat block (BoG!

Incubator (Meaﬂnert)
IS ST
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34.
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36.

37.

V Transilluminator (Fotodyne USA)
UV-absorbing face shield (Spectronic, USA)
Gel doc 1000 (Bio-RAD)

Refrigerator 4 °C (Misubishi, Japan)
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38. Deep freeze -20 °C, -80°C (Revco)

39. Water purification equipment (Water pro Ps, Labconco USA)
40. Water bath (J.P.Selecta, Span)

41. Storm 840 and ImaQeQuaNT solfware (Molecular dynamics)

Reagents

1.General reagents

1.6 Disodium ethylenedian
1.7 Ethidium o

1.8 Ficoll 400 (P armacua)

mymmmamw 81173
QW’I’?"@T’I"?W URIAINYIAY

1 1 Phenol (Sigma)

1.12 Chloroform (Merck)

1.13 Isoamyl alcohol (Merck)

1.14 Sodium chloride (Merck)
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1.15 Sodium dodecyl sulfate (Sigma)
1.16 Sodium hydroxide (Merck)
1.17 Sucrose (BDH)

1.18 Tris base (USB)

1.19 Triton X-100 (Pharmaciz

1.20 100 base pair DNi
1.21 40%acrylamide/Dis
1.22 GelStar (C‘ e‘
2.Reagents of PCR
2.1 10x PCR blfieglEod 200,M T \ oH 8.4) (Promega)

2.2 10X PCR buffer {500 7 _“ _5:-' 5-HCI pH 8.8, 0.8% Nonidet P40)

(Fermentas)

£TH)A I8

2.3 MagneSiurR-chlonde{ PromE g e

AX

= -
2.4 Magnesiu hloride (Fermenta L’

”FﬂfEl INBNTNYM ‘i

26 Deoxynucleoude tnphosmates (dNTPsHﬁermentas)
2.8 Oligonucleotide primers (Biogenomed)

2.9 Taqg DNA polymerase (Promega)

2.10 Taq DNA polymerase (Fermentas)

2.11 100% DMSO
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2.12 Genomic DNA sample
3.Restriction enzyme
3.1 Meall (Biolabs)

3.2 BstNI (Biolabs)
3.3 Dpnll (Biolabs) : ’//

3.4 Nil (Biolabs)§ /{/J
3.5 Mwol (Biom7 ‘ '

3.6 Mspl (Biola

Procedure

1. Subjects and Sample

= -

After clinical diagnosis ‘and infermed ¢ s were received, 3 ml of peripheral

blood was obtained frqm th di _gﬁﬁ?m u‘“ ‘ trol populations were 310 healthy

individuals nonrandomly-gollected from the Thai Red Crossof* ‘:-_-"_.,o Ratchasima, Kalasin,
. LY

Nong Khia and Bangko satiefits with CL/P, CPO, FEEM,

Il '

and their patent groups (¥able 3). The patients with CL/P .H PO, plus their parents (trio,
non-trio) recruite ﬁﬁg on, tg’w\i P, i i, Nakorn Ratchasima,
Sa Kaeo, Kalsin,ﬁ:ﬁ aﬁﬁMa a ﬂﬁﬁ'ﬁ with FEEM and their
parents were collqélcted from Uthaithain and King #€hulalongkorn Memorail Hospital,

e WIANNIUANTINETRE

Table 3 Number of the study population

cup CPO FEEM
Patients 213 54 89
Mothers 134 37 54
Fathers 82 17 23

Controls (n = 295)
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2.DNA Extraction
The extraction of DNA from peripheral blood leukocyte was performed as follow:
1)  5-10 ml. of whole blood is centrifuged for 10 minutes at 3,000 rpm.

2) Remove supernatant and collect buffy coat to a new polypropylene tube.

Then add 10 volumes of cold lysis buffer1 (or 10 ml.), mix thoroughly

and incubate at —

Centrifuge f &move supernatant.
] ———

3)

4) ) I “mix thoroughly and centrifuge for 8 minute
5) Di T ul lysis buffer2, 10pl

6) i on (20'mg se K'in 1.0 ml. Of 1% SDS-

7) ‘ ‘ 1 before use.), and 10% SDS 50pl.
8) Incu v. e the tube(s) in 3 shaking :»" overnight for complete

dige vdn

9) Add 1 ml Phenol-chloroform |soamyl alcohol shake vigorously for 15

ﬁ%ﬁ"ﬁe%ﬁ*ﬁ@ WEYS

10) Transfer the supernatant from eachatube (contains @DNA) to a new

o Wikdiaeasl WIVETR E

11) Add 0.5 volumes of 7.5 M CH,COONH, and 1 volume of 100%ethanol
mix by inversion. The DNA should immediately form a stringy precipitate.
Recover the DNA by centrifugation at 14,000 rpm for 15 minutes. Then

remove supernatant.
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12) Rinse the pellet with 70% ethanol. Decant the ethanol and air-dried the

pellet. (It is importaht to rinse well to remove any residual salt and

phenol.)

13) Resuspend the digested DNA in 20-300u! of the double distilled water at
37°C until dissolved.

3. Genotyping

Genotying of all SNPs was pe

N
Polymorphism) analysis. ‘:-.1‘-:
3.1 PCR ampliﬁcati:7 1
The PCR pri S

1163C->T were designe

GFB-3 (AF107885), SKI

(AY331180), and SKI (AHO1 FB-3 179C->T, based on

)

Table 4 Primers and PCR p

PCR amplification : 'I-'i . : m PCR product (bp)
1TGFP-3179C>T  TGFB3EAF : TAC AAG GCA CAC AG CCG CTT CTT CGT C 426
B3E1R GA CAAC
2. TGFB-3383A>G | ‘ ‘ | | d 275
| Yoreseor: anc o GCA GCTTTC CC., o
3. IRF6 820@’@ iﬁ' Fﬁﬁ F i%@ﬁ%% V] El "] a 647
q IRFBE7R : CTT GAC CTC CTC CAGACTAA |

4.5KI 185C->G SKIE1F : AGA AGA CGC TGG AGC AGT TC 435
SKIE1F : CTT TGA GGA TCT CCA GCT GG

5. SKI 1163C->T SKIE3F : CCG GCT CTT CCA ATA AGG TG 350
SKIE3R : CGT GAT CAG AAA CAC CTG TG

6.MTHFD1 1958G->A  MTHFD1F : CAC TCC AGT GTT TGT CCA TG 330

MTHFD1R : GCA TCT TGA GAG CCC TGAC
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Table 5 PCR components
Volume per reaction' ((T)]
Component TGFB-3 TGFB-3 IRF6 SKI SKI MTHFD1
179C->T 383A->G 820G->A 185C->G 1163C->T 1958G->A
1.10X PCR buffer 2.0 (1X) 2.0 (1X) 2.0 (1X) 2.0 (1X) 2.0 (1X) 2.0 (1X)
2.25mM MgCl, 1.2 (1.5mM) 1.2 (1.5mM) 1.2 (1.5mM) 1.6 (2.0mM) 1.2(1.5mM) 1.2 (1.5mM)
3.10mM dNTP 0.4 (0.2mM) 0.4 (0.2mM) 0.4 (0.2mM) 0.4 (0.2mM) 0.4 (0.2mM) 0.4 (0.2mM)
4.10uM Forward primer 0.2 (0.1uM) 0.2 (0.1uM) 0,1uM) 0.4 (0.2uM) 0.2 (0.1uM) 0.2 (0.1uM)
5.10uM Reverse primer 0.2 (0.1uM) v?% 0.4(02uM)  0.2(0.1uM) 0.2 (0.1uM)
6 5U/ul Taq polymerase 0.1 (0.5U) | 01 ( iéJJ (0.5V) 0.1 (0.5V) 0.1 (0.5V)
7.Distilled water 14.9 4.9 q 14.9 15.4
8.100%DMSO - O 0.(10%) - .
9.50ng/ul Genomic DNA 1.0 (50 ng/p 01 OOng/uI) 1.0 (50 ng/pul) 0.5 (25 ng/pl)
Total volume (pl) 20 | 20 20
‘Final concentration per reaction.
Table 6 PCR cycle ‘
Step TGFB-3 ' SKi MTHFD1
179C->T 383A->G 820G->A 1350@ 1163C->T 1958G->A
1.Initial denaturation  94°C/5min _ 94°C/min_ _94°C/5 94°C/10min _94°C/5min  94°C/5 min
UE TN WEATS
Denaturation 94°C/ :‘?ﬁ'sec 94°C /1 min 34 °C/1 min % °C/1min  94°C/30sec 94°C/45sec
Annealing QG ﬁ Gﬁ/ ﬂ ?om Eﬂj ’Eﬁ / gfec 60 °C /30 sec
Extension q?ﬂg sec iﬂﬁﬂZ C /ﬁn 72°C /30 sec /30sec 72°C/30 sec
3.Final extension 72°C/10min  72°C/10min  72°C/10min 72°C/10min  72°C/10min  72°C/10 min
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3.2 Digested by restriction enzymes

Each SNPs had specific restriction site analyzed by unique restriction
enzymes digestion. There were Meall, BstNI, Dpnll, Ncil, Mwol, and Mspl for TGFf-3 179C-
>T, TGF-3 383A->G, IRF6 820G->A, SKI 185C->G, SKI 1163C->T, MTHFD1 1958G->A,
respectively. According to the digestion procedure, for each SNPs, 20 pl aliquots of PCR
product were incubated with various amounts of specific restriction enzyme. For Meall,

BstNI, and Dpnll, 5 units of enzyme wai , /0 overnight at 37 °C. Whereas, 10 units of

Ncil and Mspl and 2.5 units of Mwol we! ! Jor the'same condition.

The geno iire /S s were \’f by the differences of RFLP
~ d product were separated on
lyzed based on site-directed

-mutagenesis, the result of 2% age s sl elec ' as confirmed again by 12%

F’TUEJ’J‘VIEJ‘V]‘?WEJ”TI?
QW’]Mﬂ‘iﬂJ UA1INYA
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4. Data analysis

4.1 The difference of genotype and allele frequencies among control group, patient
and parent groups.
Chi square test was employed to test for difference of genotype and allele

frequencies between case groups (patients and their parents) and controls. As for

calculation, except comparative groups, ntrols and each case group in the

Sis v@nce calculated by chi square

s rved genotype distribution of

eventuality table.
Eventuality tab

test () was employed to tes

each population and their expe : stribution. st was performed according

to data entered into table showpbelows £+ \

Table 7 Eventuality table showi ion of Grodps and Conditions for chi square (X?) test

Condition G, Total
C1 ni 1 n1 .
C2 n21 r‘2 .
Cy ni, nj
Total n N

Ac@put&ma@m e s i roups sy

groups, while C w&le cond|t|ons which gwere intact g&gotypes N wasm?tal number of

v GLARER ) ETREH AN T G oo 5

symbols nlq "and “n_5 “ indicate total number of all groups in condition i (total of row i)
and the total number of all condition in group j (total of column j), respectively. Chi square

test was calculate according to the following formulation:

(O; - By)"

rEYY

y
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From the formulation, Ej § was expected number calculated in accordance
with formulation: Ej5 = (ni.x n_4)/N. Furthermore, web page
“http://Iwww.unc.edu/~preacher/chisg/chisq.htm” in which the test for maximum 10 conditions
and 10 groups was offered, help us for chi square calculation and so is p value. This
program generally result in Pearsons’ chi square except in case of expected frequency was

less than 5 in more than 20% of entered cells will be corrected with Yates' correction.
Conclusion of difference was allowed wh

77 is less than 0.05
4.2 Hardy weinberg equﬁwa

The Hardy- elddef chts genotype and allele

val consist of five basic

frequencies in a non-
assumptions: 1) the populat drift); 2) there is no gene

flow between populations, fr ‘ 1 ; 3) mutations are negligible;

vi.r-'f

Weinberg equilibrium. The Hardy-\ﬁ@_r&g m’ ¢an also be applied to the genotype
frequency of a single . genotype freqt encies differ from expect, it can
assume that one or mor ~'

determine which one(s). j @
The usual test for goodness of fit of observed data to HWE is a chi square

test. The test statlﬁ wﬂy? ﬂ ﬁ WE}@‘Tﬂ s of HWE the (° has
ributio culat

approximately a clmsquare dis he p and g were cal d from the observed

) SRR N LM

Expected genotype of p = total number * (p)
Expected genotype of 2pq = total number * (2pq)
Expected genotype of q2 = total number * (q)2
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After that, the comparison was thus between the observed and expected

number. The value of xz was calculated as the below formula.

. 2“ (O-E)

i=l E
Note that, the probability value (P-val Hﬁl ed by corresponded with one degree
of freedom. |
4.3 Odds ratio
Moreover, od fidence interval (95%Cl) by
utilizing Epi info version 6 pro gafri A correlation between diseases

t?ﬁg 4"

,m =i

The Transmission'Di D D * biallelic marker, different from

association study which use unrelat d controls, TDT apply parents as internal control. This

will not prone to exhibit false lation stratification. TDT

statistic is effective forsd .»3'*- llele transmitted to their

effected offspring. It incl@s all pare patier 0 are@eterozygous for a specific

marker allele. Then it compargs, how often thatgspecific marker allele is passed to their

anscsa ansornafPilh & g YA P 5. PRI NS e 50 percont o

the time that M1 al&e would be transmlttgd and 50 percent of the time thvther allele (M2)

would b@aﬁ«ﬁ”?at@ ﬁﬁ@aﬁd %’}Q WMﬁ Elallele would

mostly be df the chromosome with disease allele and they would be inherited together more

than 50 percent of the time. This statistic is calculated from the below equation.
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oo = (M1-M2)(M1+M2), df = 1

According to this equation, M1 is the number of events, that M1M2 parents
transmits M1 to affected offspring, besides M2 is the number of times that M1M2 parents
transmits M2 to affected offspring. The results from this equation are denoting as particular
chi-square for TDT (xzm).

In this study, TDT was used or disequilibrium transmission of alleles

of candidate SNPs from the heterozyg ’p ir affected offspring. In case of lost
~ one parental genotype, the remai N dlsca Ileles of heterozygous parents,
wﬁich can be distinguished & g transh |tt spring, are considered as

informative and then were scoe® ./

Table 8 informative trios with scori

‘Time of transmitted

offspring’s M2

M1M1 =

M1M1
M1M1

M1M2 1
M1M2 N o MM 1
M1M2
M1M2

M2M2 B
M2Mm2 ﬂ i 1

M2M2 M2M2

= ‘“’ﬂ”‘ﬁ‘ﬁ RO T I TR g
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