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Abstract

Thyroid cancer can be found at every age and women are more likely to develop
thyroid cancer than men. Differentiated thyroid cancer (DTC) is the most common type of
all thyroid cancers. Previous Genome Wide Association Study (GWAS) in United States
population demonstrated that 5 SNPs including rs965513 rs944289 rs116909374
rs2439302 and rs966423 were associated with thyroid cancer. The objective of this study
is to identify the association between rs116909374 on 14913.3 and differentiated thyroid
cancer in Thai population. Differentiated thyroid cancer patients and healthy controls of
207 and 179 individuals, respectively. PCR-RFLP analysis was used to determine
the genotype and the results were confirmed by sequencing. We found that 206 and
1 individuals Thai differentiated thyroid cancer patients had CC and CT genotypes,
respectively, while only CC genotype were found in the healthy controls. Hence, there was
no significant association between the risk T allele of rs116909374 and DTC in Thai population.
Previous study showed that no association was found between rs116909374 and
thyroid cancer in Asian which corresponded with this study. In conclusion, rs116909374

is not an informative genetic markers for thyroid cancer prediction in Thai population.

Keywords: Thyroid cancer, rs116909374, 14913.3, PCR-RFLP
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Friedman, 2007)
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Differentiated thyroid cancer (DTC) tuafaNna N17anwu L@ 94% aaanzi5y
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thyroid carcinoma (PTC) W@ anaplastic thyroid carcinoma (ATC) (Farwell, 2014)
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naniugnes Tunzisennsesfungaiia [ papilary thyroid cancer (PTC)
WAL medullary thyroid carcinoma (MTC) sinfvlsedRdlulunsauai (Li, and Rawlings, 2018)
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Genome-wide association study (GWAS)
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AINA 2.2 N17ANMY Genome-wide association study (GWAS) Lﬂuﬂ’}iﬁ’m@;Nﬂi:mﬁﬂ?

dJ ' 1 Y o = o dl ' o all & =2 :/’ o o
LANEN wuau 2 Ny TmﬂlﬂmﬂwmzmﬂmﬂwLmemuwmmmmnm AMNUBUINTINN

v
o

SNP arrays 79AluNa89%19 2 Ngx UArAtdayan 1 @aunsWAEaNd1 Manhattan plot Tag

ANNINUNY y AB -log p-value TBIANNANNUTLAAZ SNPS WAZWNU X AR ATLULS SNPs

{ o o

yulasinlan Tne SNPs 1A -log p-value N1 k@AIDaA LRI A NduAus iy

anmoueAulnilnfesnis@nen (EMBL-EBI, 2019 : online)

AMNNTANHT GWAS aasngusnatiasiiilulsans Sesanlnsansd 1,216 Au Aungs

dnanldidulsrnzidorieninsend 1,416 au lutlszansuszimaanigewsn wudai SNPs

s 6

5 ALUUY ARANAURAUSAUN 1A ATsensIFasanInIaus d9 SNPs LALA rs965513

rs944289 rs116909374 rs2439302 WAz rs966423 (Jendrzejewski et al., 2016)

NNTWURUTIUURIE U (polymorphisms)

o

N19TNYATIFIUTRNE (polymorphisms) AB AYINANANLRFLILLLNIRUgNITH
' o = R A Ly &

1 nndn 1 uuuaul Seponuusnsietiazfiasininnandesay 1 1edllszansianun laeanis
= a = - = = o qy a ' = o Ada A
uwlasunlasaasiinpdlandvilsluanaluda i iinaauuansAsaIna el it nau
Tuaiinmaaii visaseanniasiuloudnuianilsludsN@@nasaiu Fandn single nucleotide
polymorphisms (SNPs) (N1%# 2.3) SNPs iflunnsutlsiuni1eiugnesuninanuasigegn
wazeansnsonylfivesfgn Tnaaswu SNPs 1 a%a 16vn- 100-300 wa Inamulsludoun

awnsnnansialulilsiu (coding region) uazdaui lignaassiaiiulilsfiv (non-coding region)



dJ ] 1 = o = = [
TIRATAINARDN1TUAAIRANTRIEY LFuNkazn1In19uaedlisny viseenalddenansenu

4 vy
o 1

Taasfiduld isliauedfuniumises SNPs Luana9ad DNA (Jetanin, 2013 : online)

A1H 2.3 Single nucleotide polymorphisms (SNPs) tun1silasuulasaastianalalng

' |
aaa A

Tuananilualuuinliifaaouuansd1saina lunaes@elannauluaiinmeniu wisesngain

Taslultuanuianileludadli@dmnaaiu (Genetics generation, 2015 : online)

rs116909374

rs116909374 1l SNPs Aruwudanileneguulasiulann 14g13.3 (nN1Wh 2.4)

k1l

GREN major allele Aa allele C waz minor allele Ag allele T IngiA1 MAF (minor allele frequency)

A1 0.011 (1000 Gemones) (National Center for Biotechnology Information, 1992 : online)

IS ER G 1015 JEl2) 140112 TIETEEE 1412 W B2 Il 4 SETURY EEIWE & CEERE B |

AT 2.4 ANuniLdared rs116909374 uulmsTulmum 14q13.3 (UCSC genome browser, 2013 : online)



nsAne lupuAaLAEe s THun UszmnsdseimAanigawnian (Jendrzejewski et al., 2016)
szanstszmaladuaus Uszanslsvimaiuaaiuaus waziszansdssmaaiily nuqn

rs116909374 HAaudNusiunIsnalsansiTemanIngess (Gudmundsson et al., 2013)

o o

upanANgAnE luAwaEds TaLn UszannslssinAan wuan rs116909374 Tudarudunug

Aunanalsanzisesianngass (Guo et al., 2014)

Polymerase Chain Reaction (PCR)

o

Polymerase Chain Reaction (PCR) Hudsngnwmunaulae Kary Mullis udl 1984

a

(Joshi and Deshpande, 2010) TneimpilpiiiRug AN posanunsnTesR B uenedmess

TunrsdapsiaduedaluiunlssnaudnfuA AL BN LUL a9 NALE U NAALNALIE

= '

dunrnnudaeala s lafiasivg 3-0OH urnaw asailufasldinsuasnainisnauiu

al

o v a

Handtelnddausnld Tnedenvualinaliidnddasiunmssyreuianaenduieuaiuy

1
[ % [

avnzi e feenslunisine 1 JudiainnieiniitensazlimiSuedfufifeenis
AANNIUNANETA (Abd-Elsalam, 2003)
fidenFarunsoutaduduneuls 3 Funeundn (Joshi and Deshpande, 2010)
(N 2.5) 1Eun
1. Denaturing Lﬂuma‘l,mﬂmaﬁl,ﬁumﬁLﬂuﬁmmumﬂmmwﬁLﬂumﬂ@"lﬁlﬂumwlﬁlm

Tneldgnungfigedssunn 90-97 aspvmaimes

¥

2. Annealing \fludunaunanguugiatsuazanlilnsneizaiuniduieaiadu

nasuaiugandumdwendusiviuudugiu aefianldguuniludes 50-60

a Q a

ANALT AT A
3. Extension udunaunisdanmzsimauagaaludinadainsziaingaulans 5 aaq

Iwaiaf puAduesuLLLLAazdns IasaAtnN1NLaedeulmif B e nad e s

= g o v A a =
EilN L@Miﬁﬂi&@’]ﬂ’]?ﬂ%’]muvl,mmmﬁm‘mﬂmgmﬂ?zmﬁm 72 NANIRLTEERA

q
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Tomplate P T PP
Denaturation . wuc

Anneating JJ 5°CbelowT,

1

Primors Primers

f

Extension § 70°Cro80°C

%l

Ampticon TNV TITITITE T T T

A o ° NN el o < ¥ .
NN 2.5 TUABUNIINNILABINTZLIWNITNEDINUTenauAY 3 muMQuimLLﬂ Denaturation,

Annealing kA Extension (Lorenz, 2012)

Restriction Fragment Length Polymorphism (RFLP)

Restriction Fragment Length Polymorphism (RFLP) {1ATNRIIRADLANLANFNS
3anAUAEUIeTRNALEWe 2 TuanafaeulaifnanIg (restriction enzymes) 9816
a @ dl 1 o v a @ 1 o v
A eALANFA1eTY azlfaunnaesadueLANF1e WA

NA9AINN1 PCR-RFLP uanazmsageunalnedsiaaaianinginsda (Agarose gel
electrophoresis) \umafianlduanTuniduie visaldsiu (Kryndushkin et al., 2003) A%

o Y

1 o :// d” a & = 1
AwANAARaanaINARAEauIN WA Betlineshduellszaauainuynasins
A @ e P @ Ao £ g o o A = v
AduaNHIuIa e TENaNINAazaIuINLsEaaLNINTIUGNY AsTNaNA1 TN dRdan

) P o ' . . P o Ny
1e1lszqpianaandueuitaziilur1Asil agarose gel electrophoresis uenAiLdaaanaNiule
[l NG g B I TN [ M e (T g I G Mo R PR el N B R o N TEapA T
Traadulandauaanaziadaun tiiiandnaduienNauialnodslusadaaniu
ANAABUNNINALN (Yilmaz, Ozic, and Gok, 2012)

DNA sequencing

i
=

DNA sequencing tduatuilan lEduiunsadeuansuiiandlendueaudezatiy,
o = = a © 1 v a o‘d‘
Aotiu, lalnau uwazlniu ulnanazesnidue Inaazuanuwiaziuadioedngoaisaiaudy
LN %\‘]?ﬁmﬂ@@mmm\iﬂﬂﬂu’]Lﬂuﬂ?’]WTﬁTNﬂImLLﬂ?N (Chromatogram) (Kumar, 2012)
High resolution melt (HRM)

High resolution melt (HRM) 11Ranilen1linsaadauminuudsduanstu sl

alulnilaasusazynna waz SNPs 15 Inaldgnuniisening 55-95 asAaaiidas uayinan
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fynunningesisaiaudn L luusasdosaesguingil Teazuansdayaiiuns v HRM plot
(Slomka et al., 2017)
nnmzradavalulniaes SNPs H1ane3s 1 RFLP DNA sequencing k& HRM

feluenidpiiaenlfimetia RFLP WwWasanniiqalfiasaundadninnian (mn39n 2.1)

A3 2.1 MaiFeuiasdiasaiarenisnsaaesa nilas RFLP DNA sequencing Laz HRM

RFLP DNA sequencing HRM

$71A1 + ++ +++
AQNHNENN ++ + +++
1A 4+ + ++
AYNNTIUANE + W i +++ ++

wnneme] 1iilAsasnang + LaasieaNEINTiataesdiadnin

& ° o a 1 1 Yy A A dl o
1a7NAUAILNALA RFLP @WN”I‘J‘QLLUQi@LﬂuﬂﬂﬁﬁﬂN?WﬂqﬂﬂW@ﬂ LASNINITNAARN

u Q

al

A P p a o = o o Ay A o
WEIV]Q@ @"Juq.l@L’&ﬂﬂﬂLmﬂuﬁqulsﬁLQ@quﬂh‘LUﬂq?‘W@@ﬂ\‘] LATHAIMUNUANLNUAY LHANEL

Lo

a a o

fumalia DNA sequencing waz HRM Tweridaeiilfiaenldinatia RFLP asainfiansn

Fmatiatianisanaaedlidig mengn wazatnsnnmaderatuiniass SNPs Naulals

v
[ %

a ya = A v a . 4‘ = o o 1 o 1
wananifadzaciaenldinain DNA sequencing TeiAdNviuaNe Inanisgusantng

al -2 % a T dl 2 a
mevagavalulnilfiaamaiin DNA sequencing 1ivansaaaaLAINgNfiataadnaAiia RFLP
doumatin HRM lumetiafiaanuriuadtiduiu uwinimasesaiiisonilfienn uazsang

v
o

=2 1 [ a IS
@\11&] PANNZANNLNIUIAEU
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unin 3

V

a6 qilnsol uazdgnisantiums

nandszansnldAnmn

foadenldluntsAnundudaednaenannilesuziieseninsesfaiia DTC
anlssnerunadisng d9lafuayiRainnssunisiiaismnasasssunisiaeluay
ANATUNNEAARTATINTINNLA uazduiusinednaenAulnanlkilszdfnsaunia

dl [ ] T yo 26 ¥ A a o ! 1%
Lﬂutﬁ‘ﬁmﬁlf)ﬂu{ﬂﬂﬂiﬂ?ﬂﬂﬁ iﬂﬁﬂﬂq?ﬂwmqmiﬂlﬂm@ﬁluﬂ’]ﬁ‘qr"m"ﬂ'}ﬂLLW@ZL‘Iﬂﬂ@LL@’J

LATRINBLATEITLANT b LU UIRE
dl A dl U a o
Agaeien 4 luuaae
- ATRANLBNNUALELe (Thermal Cycler) (Bioer, China)
- AresaldnnsTWada (Electrophoresis Machine) (Cosmo, Japan)

- ATed Nanodrop spectrophotometer (Molecular Devices, USA)

WATRdENe waztiunn wLaa (gel documentation analysis) (Bio-Rad, USA)
270NN I 11a1A R

1. anawailsialy

- Distilled water

- 70% alcohol

- Agarose

- Ethidium bromide (EtBr)

- 100 bp DNA ladder (SMOBIO technology Inc., Taiwan)
- ©6Xloading dye

2. @a1nANAMTUN9aiARLEUe (Geneaid biotech Ltd., Taiwan)
- 1XRBC lysis buffer

- GT buffer

- Proteinase K

- GB buffer
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- Elution buffer

- Absolute ethanol

- W1 buffer

- Wash buffer

- Preheated elution buffer

3. A1IANAMEUNNTANS (Thermo Fisher Scientific Inc., America)
- 10X Taq buffer with (NH,),SO,

- 25mM Magnesium chloride (I\/IgCI2)

- 25mM Deoxynucleotide triphosphate (dANTP)

- 10 uM Forward primer

- 10 uM Reverse primer

- Taqg DNA polymerase

4. g1sARdvTuFnffeewltlinanie (New England Biolabs Inc., America)
- Restriction enzyme

- NEBuffer 3.1

5. @1TANAMTLFTNAARENES sequencing

- ExoSAP-IT (Gibthai Inc., Thailand)

Asn1sALENOU
NMSANHIAUAIY WAZSILSINTBYANLNEITDY

ANBANALLLATRIAWIAUN 1116909374 TaeAunnanniiu sl www.NCBI.nih.gov

4 o

WAz www.ensemble.org uazsauNdayaninaafiasiueudat
d o [ = (4
ﬂ’]‘iﬂ’ﬂﬂLL‘LI‘]JlW‘ELN’ﬂ?ﬂ’]‘VI‘i‘LIﬂfl‘z‘lJ’)uﬂ"liW%’ﬂ”l‘i

aanuuulnsinasnanizianzassaatsuiaaala nidnaiunue rs116909374

k4

uulastulan 14913.3 WinsauagudaunfieanisAnm uarilan %GC uazAn T, AuNIzas

Tpe1l4 U sunss primer3 (http://bioinfo.ut.ee/primer3-0.4.0/)
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ﬂ’]ﬁ’ﬂ’ﬂﬂLL‘l_l‘iJL’ﬂu‘l‘ﬁﬁlgfﬂ"i’] LN

AaNLULRRLIEAG AN ABATLIAL rs116909374 N N1Taenalulnilyia 3 uuw

aananniulé aeldllsunsy Webcutter2.0 (http://www firstmarket.com/cutter/cut2.html)
v a &
NISANAALRULE

o o 1 A P (=3 ! & a v a & v o

ihrethadenvedthanziireninend uazpulnsunaninadue Ineldgaarin
4117231 GeneAid DNA Mini Kit (Geneaid Biotech Ltd., Taiwan) aMntiutinaiduietzuims
1 lulnsans u1dnamnnzessduad unisdnaAIganauuas tnaldirses Nanodrop

spectrophotometer (SpectraMax M3, Molecular Devices, USA) NANNNLIIAAY 260 WAT

v
o o

280 W1 TuLMAT ANUBATUIUARIIEIUIENGIIAT OD,, 618 0D, TILTUAINIIAANR WA
a @ 1 1 A a o o I A dl =K
1R9ALEUBABAINITAANALLAILBILLTA (0D, /OD,,) AMTLANIIAANABUAINUAAIDN

a FZ a i

AaulanaialdlAINNL3gansasAasilA181nn91 1.8 (Sukumaran, 2011) UAIAINIL

q

1
= a

& = e ve v @ =
funaannAaesnUssqaaualilug dungungil -20 asAadbes
NSIANUSNN AL ULE

- A v A Ao P o =~ A o . o
AIANLBRN MRS WAt mATANTaNS waslEa171AR89L3EN Thermo scientific
(Thermo Fisher Scientific Inc., America) 4 luntialfAsa189n19%1 PCR Usznaudiog
a17azansFunsianne 20 tulasans Wuldniunasien 3.1

5119799 3.1 dounani il jiseninlunnbidue

ans ARG UgATINg

10x Taq Buffer with (NH,),SO, 1X

25 mM MgCl, 1.5 mM

10 mM dNTP 0.2mM

10 MM Forward primer 0.15 UM

10 UM Reverse primer 0.15 uM

Taq DNA polymerase 0.5U

DNA sample (gDNA) 50 ng

Distilled water
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an1aznusnzad lun1ainBunaduefemaiia PCR wuldmnunnsen 3.2
F19799 3.2 analulfize it Fuinmdue
o’// a = al
UMD AUNNN (DIATIALTEIR) LA (KWN)

Initial denaturation 94 5

PCR cycle (35 cycles)

- Denaturation 94 0.5
- Annealing UFURHANNMANITANYDS T 0.5
- Extension 72 0.75
Final extension 72 10

Tud annealing fiavtiugnuuninunizaniu T, a9sinaned e liflfauinves

<

= Ay ~ P o g
ALALLANEBINITIWENLD LAY LATSLUNITANALUNITNAARIU

MsAsFALNARA N NTa5 Inansvilaadlaninsiwiaa (agarose gel electrophoresis)

v 4
o o

= =
Hdmanear

1. wisaNnedniuldiaa laadaniaanugazann

2. 9NDNARA B LUUNUE U LARUUI AN LINA UL AN U9 LLELAE

3. wisen’iu agarose 1.5% laeii agarose 0.9 niu ldlumngianyaunn 250 Hadans
AN 1X TBE buffer 3u1m3 60 Aadans wazazane agarose lag ldiAsaslulasian
aunsyialaansazanslafluiiameantu
) U all al =l v v

4. Thdnsazang agarose Andie 3 iwmaslunnaani@auviuda Inamlfiaaumun
dsznnns 5 Haaans sedvetiliineseinia uazianielingamniifesanaaudas

og; =S 1 = = 1 o o

ANtuALARe°) Aerleanet19rTingedy

5. unaaalillalu electrophoresis chamber Tagliifinundgasinddnay uazifis
1X TBE buffer MivianRmaviinag

AE13aZANe 100 bp DNA ladder 1.5 lulAsans waz nandmusingens 5 lulasans

EXD. D

auaNagiu 6X Loading dye 1 Tulasans aslug
-dl o/ 1 1% a) . IS
7. Waluansqedransunnuguuas Uaeln electrophoresis chamber haziiln

n3zud WA 100 7284 1iwnan 30 wii
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8. wlaa agarose Mutluansazaraeimaniuslud (Winan 10 w1 nasaniiiing
Aaevnazann 1Wunan 10 uh

9. Wiwaalidesguanialfivasdansnlalawe Tnaldllsunsu gel documentation

. o 1 o K d} a [ % caa e A [

analysis 1N13E18AIN LASITUNNAIN TIREWLLOLURI NARS WTINTRS e Uiy

100 bp DNA ladder
nismsaagavalulnilfiniiis rs116909374

n19msagavaluiniqgmaiin RFLP wazldd19 AN 1991319 BioLabs (New
England Biolabs Inc., America) &4 uvikeilfF3tn9049n19n RFLP dsznaudnansazans
Bunnavianun 50 lulasams ulinuananed 3.3
p1919i 3.3 daunaniililulfeniemmasenaiiing
assvney ANNLINTUgATINE

Restriction enzyme 7/ N\ 5U

10X NEBuffer 3.1 1X
DNA (PCR product)

Distilled water

N1sAsIARaLNATRIA U InTlAIune rs116909374 AatlaadianinsiWsda (agarose

gel electrophoresis)

v 2
o o

Ldunaunail

1. wrananadniuldna nadaniainuazens

2. emanauuilBrudadeuiasndnulansresusiuiag

3. wsuNfu agarose 2% Theidans agarose 1.2 N5 14U flask 1UNA 250 NaAAMT
AN 1X TBE buffer 130105 60 NadaM3 LAZAZANE agarose Tel% s lulasion
aunsvisl¥ansazanelaifuilomanty

o o A a PR Py
4. UNRITALANE agarose ANNUD 3 N"]LW@\?ELHQ']@L@@VIL@HUMQLL@Q IWHLVIIMNWQ’]NWHW

v 1
o

a aa [ 1 v le v Al ay [
tszannd 5 Haaans w9 lFunesaniA uazmAah 1QWQQAMQNM®Q@ML@@LL°HQWQ

AntiuALAee°) Aevnesnet19srinsedy
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v
o

5. tinmiaalylldlu electrophoresis chamber Tnalfigufifagsinkdaau uazifn
1X TBE buffer Wiviauantiniaeg

6. pARAZATY 100 bp DNA ladder 15 lulpsans uax sample 20 lailAsang Genanagi
6X Loading dye 1 lulnsans aalug

7. Lﬁfaiumﬁq@ﬂwmunﬂuqu Wi a1 electrophoresis chamber wazilln
nazua i 135 Taad unan 30 wn

8. waa agarose Mutluansazaeedimaniuslus wWunan 10 wn MFANTLEN
fnenihazenn e 10 wil

9. tuduaslldesnuanialiuasdansnlalean tneldlUsunsn gel documentation

analysis 1N17018ATN BAZLUANAIN TIATNLLALLBI AL AUy 100 bp

DNA ladder
N19RgAAAU ﬂ')’]&lgﬂ I';l”z’lxi“ll‘ﬂxi L‘I/Iﬂ‘ljﬂ RFLP

n13m3aadaLA U foemallARFLP a1atinANEANa1ALINeeng d9na linaae
AlulmiRanann %ﬁlamimwmummqﬂﬁ@wm wAllA RFLP v 18 InemATia DNA sequencing
(Macrogen Inc., Korea) ?ﬁlﬂuﬁﬁ\iﬂ@ﬁ?ﬂwm n19911 DNA sequencing Usenaumag
wARTuaTRER RN 10 Tulnsdas waz ExoSAPIT Usunns 2 Tulnsdns uwhaLinfignivnd
37 aATaides Wuan 15 17t uas 80 avrTaidsa Winan 15 Wit anthuin AU

‘qmﬁgﬁ -20 BNATALTYE WTeNE Macrogen Sequencing Service (Macrogen Inc., Korea)
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unn 4
NANISNARAY

foyanalielsyans liAnm Hun filosszEsianlnseasiaiin DTC (DTC patients)

R1U9U 207 AN UATAULNG (Controls) AMW3U 179 AL Tediayas19uaRIAIT (19199 4.1)

FIN9I9W 4.1 el ang uazdasengaevithanzisien nseadatia DTC uazAulnAniNNNANm

Characteristics DTC patients Controls
Male/Female 37/170 38/141
Age (years)* 51.6+14.6 30.6+11.8
Range of age (years) 179 / 88 19-87
*Mean+S.D. > =

frlnenzGasianlnsandailn DTC 119w 207 AW WLIHWATIY [119% 37 AL LAY
IWANE A1UaR 170 AU BeEilng DTC HuNANARARaLwiNGaL 51.6+14.6 Lardda9ay
92114919 19-88 U dauAuUNfA A1 179 AL WLANTINATIE AU 38 AU WASLWANIS

AU 141 AU TIpuLINATIIMNAR AR I 30.6211.8 WaTHT9eIgsEUdng 19-87 1

arnnizaanuuulnsnefinaldlunis i uE NI ALE U N AT LILY rs116909374

o

1Euan17eanLuLeAall (A13999 4.2)

AN 4.2 AasuinAala nsduadinsiiasn lE AN N ALY rs116909374

Primer Primer sequence (5’-3’) T.(°C) | %GC @ PCR-product size (bp)

Forward primer GAACAGCATTCACTTTGAGCA 53.8 42.9 200 b
P

Reverse primer | TGTGCTCTAATCCTAGCACCAT 55.7 45,5

ann1reanuuuewlmifaswiziialg lunsuana lulniluasaniia rs116909374

15eulasifnaninny Nsil (Biolabs, USA)

ATGCA‘T

TACGTA
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WHUNINANAR9N1 35 Araaulas AR Nsil (NN 4.1) Taewlaslfaamng Nsil
arunsnuenalulnilis 3 gluuueananiuld tnaalulnil cC azdaurnmiduia 700 bp.
alulnil CT Haurnmduie 328, 372 uax 700 bp. waralulnil TT Hauiamidue 328 way

372 bp. wazan1aziwnnzanlunisnsagetaluni Wuldmumnisei 4.3

Ladder Genotype
CcC cT Tl

11000 bp —

500 bp  —

100 bp  e—

PN 4.1 LHRAWANaadn1sinaadaulbiinamniy Nsil Iasalulnil CC ariaunanidua
700 bp. aluln{l CT Raursmidue 328, 372 waz 700 bp. wazalulni TT HaunnLaue

328 uaz 372 bp.

199 4.3 an1azlulizensaasesaiulng

Tupau QIUNYH (avAntmalTea) AN (W9)
Incubation T 15
Inactivate 65 20

1 v 1
ANNN9ATIAAB UL UNNRNINNzaN luiuRaU annealing Aat PCR Nigunnil 56
WAT 58 A9ANTATHE WazUINIALATIZNadatmATlA agarose gel electrophoresis LW
] 1 v
1.5% agarose gel (n’]‘W‘ﬁ 4.2) & mdmmuqﬁﬁmmmmm rs116909374 Tudumnau

. B =
annealing AR 56 ANANLTALTEA

56°C 58°C

{_X_\ (_1‘_\

ExcelBand™
(100 bp)

i ! 4
NnA 4.2 uaaadian mstsiaresnismngungRnuunzan luduneu annealing 284

rs116909374 NQIUNYH 56 LAY 58 DIATALTLEA

Q
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ANNN9ANE 15116909374 Lulaslulnad 14g13.3 luAuLnA A119U 179 AL LAY
filanziiesaninsasdaiin DTC A9 207 A o835 PCR-RFLP lfinanisnsiagauna
luanLnd §vuau 179 au wudndaliing cc v uslufithenzSasesinseusaiin DTC
druau 206 A wudnfialulngl CC wazatuau 1 A wudRalung CT (9197 4.4) waz

FnasinguaniInmagaLfntiaaalan nstnida (nwi 4.3)

19797 4.4 Sayaatulnilaesaudng wazfilanzidesienlnsesfatin DTC AMN9ANEN

Genotype Total
CcC CT TT
Controls 179 - - 179
DTC patients 206 1 - 207
386
z z
23 23
ig S & O = m s W N M F «=H O N N M = O N MmN N 5 151
[TER= A | I oo~ ~N o o ~ [} oo yal © - N m ™ 7o} n  n O o=
g o o o o o o o o o ~ ~ o~ o o~ o~ o~ o~ o~ o~ o~ ‘-,g
o] N N N R KR R N R~ N NN NN ONON ~N o~ 8

Restriction enzyme_1_20/12/2018

NN 4.3 walRaaLan s tnitauesnissinsnaauladfnannag Nsil Iasdasi 1 way 22 Aa
DNA ladder Lazdad 2-21 napinissinaadiaulaifnaninig Nsil taasiasnasine 7014
7020 7021 7023 7028 7065 7073 7094 7201 7206 7212 7223 7231 7236 7252 7253 7257

uay 7262 wansallinil CC uazaiasnasing 7024 uaasalulnil CT

o

v 1
ANM3711 DNA sequencing Viavisi 8 sivaeiw Tneinnsguiaansiaeti 191 PCRRFLP ufo

wudndalulnil cc anuau 7 fating wazalulnil CT A uau 1 Fating WUINATRINITNI

v

DNA sequencing Hatulniliflulilsnuuaaesds PCR-RFLP 9nfnating Tauandsinatinanall

(AW 4.4)
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A7 4.4 e DNA sequencing 784 rs116909374 1.) waasaiulng cC 2.) uamsalulnil CT

nsatasziannaanin-1addin (Hardy-Weinberg equilibrium) 1A X* = 0 wuan
p-Value > 0.05 u@ns91 nagnszangalulnilues rs116909374 wavsantinaiagiloansii

sioxnsesfaiin DTC uazputnfot]luanaaansn-1aididsn

annnisan lugliauzideieninsesfaiian DTC uazAulnf 41191 386 AU
wualuln 2 wuu Ae CC waz CT Andalulnil CC CT way TT winiu 0.9974 0.0026 way
0 AMNAFL LATAINNDILAAAA C UAN 0.9987 AANNTILAAAA T WA 0.0013 A nn1gAn=
frlhanzidesdenInsesfaiin DTC a1uau 207 au wualulngl 2 wuy Ae CC waz CT AawD
= pe , v o o = = o
alulnil cC CT uway TT winru 0.9952 0.0048 AL 0 ATNANAL LATANNILAAAA C NAD
0.9976 AANNDLAAAA T NA1 0.0024 Lazanni1sane luAuLNA a1uw 179 Aw wualulndl
1 UL A CC AuDalng CC CT uaz TT Winfl 1 0 WAL 0 AMNATAU LAYAINILAAAR

- ¥

C {A1 1 ANDLAAAA T HAT 0 AINNITATUIINNEADH Wud1 vi9alulnil CC uay CT Hen

p-value iU 1.00 Tannngn 0.05 wanedn dndqualulnil CC uaz CT Tufilanuziza

'
o o aaa

Aoninseadgiia DTC AuAulnd ddndauldunnsnsiuadeldadnAynieadsng
1 1 v
ANLTeN e 95% daualulnil TT ldarnrsaA uauAn pvalue 18 wazsia 3 alulni

li@11170A11IUAN Odds Ratio WAL 95% Confidence Interval 1
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NIRRT UIc AN AN B AT NANRUSIENTY rs116909374 ALNTIF
sianInsassaiia DTC lutlsyannslve st lfifusaetraaaniilog DTC anlsanenunafsan
uaziusetnsdamNAWLING amitiinunainnduesiongparindnEag GeneAid DNA Mini Kit

(Geneaid Biotech Ltd., Taiwan) uazdnmnudinduing lfiAses Nanodrop spectrophotometer

(SpectraMax M3, Molecular Devices, USA) @daasidindundnlaluwsazsfaasinaladivindu

o

a =X o [% I & o 1 ¥ & ¥ o ] a
NRgAInINTdiuA NdNTuaadAaat g IR A NI NT W 50 miummmiuiﬂmm

3o

Auiusetnenduenianudindugndn 50 wrluniusalulasans AoanisiAnuinau
o aa// o QI a a a | ¥ a
was NN NN uABuelatmalia PCR waznmagaualulnilfoaimaila RFLP
A agy ] 0o o A @ N @ o ca o
Wumetian damaasupnuuansismesadumdueesmdue 2 lanadeeulnaiinaung
wudngjilae DTC Hatulnil CC way CT winru 206 uaz 1 Auamasy douautinanatulngl cc

Vinfiu 179 A wazialunistiudunnugniestasmnsasasataluvilfeamaiin PCR-RFLP

o—

o ] o

fAdtRegusnetipded iU 8 Aantng et hiinaseraiulnilfiaemetin DNA sequencing

NAANNIE LT UAAUTNAA T InswLdnal Ll punanimmagata Winil fqemaiin PCR-RFLP

v
o

rs116909374 T lAmsaguutiu d9aannisAndulndiAeanutiu LOC107984003
=< PR A -
#9119 SNPs 4,207 1w taeEiuiinisuansaanisianinsas s, nazinizamg uazanaes

FZ

[ 1 =2 A ai o a a A
Lme”Luummﬂmummmimqmm@wuum

o

ALal (National Center for Biotechnology
Information, 2018 : online)

ANNUANITNAABIALLTUIN U T AN AN A UFT T2 U919 15116909374 AUNZ L5
sonlnresflutlszainslnaaenniesiun1sAnm1e9 Guo et al, 2014 Aaunting
Tutlszannsau delaifannuduiugszning rs116909374 funziiasanInsesdigdury uaz
wudweada T ldszmnsaufiaauiivintu 0 Tnsfnnlugitlas PTC 41uau 845 AU uaz
ALLINA A9 1005 AL navAalszansne wazau aalullsennslmidedewieuiu
A LA NEN RS TEIdN9 rs116909374 Hunzdesian nseamidunaaiv

dmiunanismaaeslunitlewing aeetszaansanigewing (Jendrzejewski et al.,
2016) waynitlylsl launsecrnsladuausd dscrnsiusaiuaus wazilszainsaiy

(Gudmundsson et al., 2013) WUITHAITNANWUFIL U919 rs116909374 AU L5
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No. Code Gender Age Genotype
1 RS-P 3 Female 79 cC
2 RS-P 8 Female 51 CC
3 RS-P 10 Female 27 CC
4 RS-P 11 Female 56 CcC
5 RS-P 12 Female 54 cC
6 RS-P 13 Female 58 CcC
7 RS-P 14 Female 48 CC
8 RS-P 15 Female 39 CcC
9 RS-P 16 Female 20 cC
10 RS-P 17 Female 58 CcC
11 RS-P 18 Female 44 cC
12 RS-P 19 Female 74 CcC
13 RS-P 21 Female 47 cC
14 RS-P 24 Female 55 CcC
15 RS-P 25 Female 55 cC
16 RS-P 27 Female 34 CcC
17 RS-P 32 Male 66 CC
18 RS-P 44 Female 27 CcC
19 RS-P 48 Female 40 cC
20 RS-P 52 Female 46 CcC
21 RS-P 53 Female 61 cC
22 RS-P 56 Female 82 CcC
23 RS-P 59 Female 56 cC
24 RS-P 61 Female 48 cC
25 RS-P 64 Female 44 cC
26 RS-P 65 Male 45 cC
27 RS-P 67 Male 55 cC
28 RS-P 68 Female 52 cC
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No. Code Gender Age Genotype
29 RS-P 69 Female 56 CcC
30 RS-P 70 Female 49 CC
31 RS-P 71 Female 42 CcC
32 RS-P 72 Female 53 cC
33 RS-P 74 Male 81 CcC
34 RS-P 77 Female 38 cC
35 RS-P 79 Female 21 CcC
36 RS-P 81 Male 64 cC
37 RS-P 84 Male 78 CcC
38 RS-P 85 Female 63 cC
39 RS-P 86 Female 44 CcC
40 RS-P 88 Female 50 cC
41 RS-P 90 Male 65 CcC
42 RS-P 91 Female 57 cC
43 RS-P 92 Female 53 CcC
44 RS-P 98 Female 54 cC
45 RS-P 99 Female 49 CcC
46 RS-P 102 Female 45 cC
47 RS-P 103 Male 55 CcC
48 RS-P 106 Female 55 cC
49 RS-P 107 Female 48 CcC
50 RS-P 110 Male 38 cC
51 RS-P 117 Female 57 CcC
52 RS-P 118 Female 57 cC
53 RS-P 122 Female 44 CcC
54 RS-P 123 Female 65 CcC
55 RS-P 125 Female 22 CC
56 RS-P 127 Female 53 CcC
57 RS-P 131 Female 55 cC
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No. Code Gender Age Genotype
58 RS-P 133 Female 60 CcC
59 RS-P 134 Female 19 cC
60 RS-P 136 Female 59 CcC
61 RS-P 137 Male 33 CC
62 RS-P 142 Male 65 CcC
63 RS-P 144 Female 36 cC
64 RS-P 147 Female 48 CcC
65 RS-P 152 Male 63 cC
66 RS-P 153 Female 58 CcC
67 RS-P 160 Female 42 CC
68 RS-P 161 Female 58 CcC
69 RS-P 164 Female 58 cC
70 RS-P 167 Female 75 CcC
71 RS-P 169 Female 52 cC
72 RS-P 171 Female 27 CcC
73 RS-P 173 Female 28 cC
74 RS-P 174 Female 57 CcC
75 RS-P 177 Male 76 CC
76 RS-P 179 Male 87 CcC
77 RS-P 180 Male 62 CC
78 RS-P 182 Female 38 CcC
79 RS-P 187 Female 66 cC
80 RS-P 188 Female 69 CcC
81 RS-P 189 Male 41 cC
82 RS-P 191 Female 55 cC
83 RS-P 192 Female 53 CcC
84 RS-P 194 Female 71 CC
85 RS-P 195 Male 67 CcC
86 RS-P 197 Female 48 cC
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No. Code Gender Age Genotype
87 RS-P 201 Female 64 CcC
88 RS-P 202 Female 45 cC
89 RS-P 203 Female 40 CcC
90 RS-P 205 Female 68 cC
91 RS-P 206 Female 52 CcC
92 RS-P 210 Female 55 cC
93 6255 Female 51 CC
94 6256 Female 71 CC
95 7005 Male 76 CcC
96 7011 Female 26 cC
97 7014 Female 25 CcC
98 7020 Female 57 cC
99 7021 Male 68 CcC
100 7023 Female 40 cC
101 7024 Female 33 CT
102 7028 Female - cC
103 7065 Female 46 CcC
104 7073 Female 45 cC
105 7094 Female 47 CcC
106 7201 Female 41 CC
107 7206 Female 43 CcC
108 7207 Female 20 cC
109 7212 Male 69 CcC
110 7218 Female 64 cC
111 7221 Female 44 CC
112 7223 Female 41 CcC
113 7231 Female 45 CC
114 7236 Female 31 CcC
115 7249 Male 69 CC
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No. Code Gender Age Genotype
116 7252 Female 26 CcC
117 7253 Female 49 CC
118 7257 Female 51 CC
119 7262 Female 61 CC
120 7271 Female 39 CcC
121 7274 Male 34 CC
122 7290 Female 55 CC
123 7363 Male 39 cC
124 7370 Female 65 CcC
125 7374 Female 37 CC
126 7376 Female 49 CcC
127 7380 Female 60 cC
128 7385 Female 40 CcC
129 7389 Female 38 cC
130 7395 Female 49 CcC
131 7396 Female 42 cC
132 7414 Female 58 CcC
133 7433 Female 52 cC
134 7434 Female 37 CcC
135 7439 Female 61 cC
136 7442 Female 33 CcC
137 7444 Female 50 cC
138 7455 Female 28 CcC
139 7457 Male 57 cC
140 7458 Female 67 cC
141 7466 Female 53 CcC
142 7467 Female 85 cC
143 7469 Female 29 CcC
144 7479 Female 50 cC
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No. Code Gender Age Genotype
145 7552 Female 49 CC
146 7554 Female 66 cC
147 7560 Female 84 CC
148 7563 Female 50 cC
149 7565 Female 64 CC
150 7566 Male 71 cC
151 7569 Female 60 CC
152 7579 Female 59 cC
153 7585 Female 52 CcC
154 7592 Male 65 CC
155 7598 Female 30 CcC
156 7604 Male 55 cC
157 7609 Female 57 CcC
158 7611 Female 50 cC
159 7612 Male 70 CcC
160 7615 Male 63 cC
161 7617 Female 50 CcC
162 7627 Female 56 cC
163 7632 Male 63 CcC
164 7640 Female 64 cC
165 7656 Female 39 CcC
166 7657 Female 53 cC
167 7660 Female 57 CcC
168 7662 Male 63 cC
169 7665 Female 46 cC
170 7669 Female 47 CcC
171 7670 Female 62 CC
172 7671 Male 88 CcC
173 7680 Female 60 cC
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No. Code Gender Age Genotype
174 7689 Female 63 CcC
175 7694 Female 21 CcC
176 7701 Female 37 CC
177 7703 Male 53 CC
178 7706 Female 34 CC
179 7707 Male 71 CcC
180 7714 Female 78 CC
181 7723 Male 68 CC
182 7727 Female 73 CcC
183 7738 Female 24 CC
184 7739 Female 58 CcC
185 7740 Male 48 CC
186 7743 Female 32 CcC
187 7797 Female 31 cC
188 7798 Female - CcC
189 7800 Female 50 cC
190 7804 Female - CcC
191 7806 Female 39 cC
192 7807 Female 54 CcC
193 7810 Female 55 cC
194 7811 Female 40 CcC
195 7813 Male 58 cC
196 7814 Female 30 CcC
197 7815 Female 83 cC
198 7835 Female 57 cC
199 7838 Female 36 CcC
200 7839 Female 31 cC
201 7840 Female 50 CcC
202 7841 Female 41 CC




No. Code Gender Age Genotype
203 7847 Female 43 cC
204 7849 Female 41 CcC
205 7852 Female 70 CC
206 7853 Female 44 cC
207 7854 Female 57 CC
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No. Code Gender Age Genotype
1 C-1 Female 35 cC
2 C-2 Female 21 CcC
3 C-3 Female 36 cC
4 C-4 Female 21 CC
5 C-6 Female 22 CcC
6 C-7 Female 24 CC
7 C-8 Female 21 CcC
8 C-9 Male 21 cC
9 C-10 Female 23 CcC
10 C-11 Female 21 CC
11 C-12 Male 22 CcC
12 C-13 Male 22 CC
13 C-14 Male 22 CcC
14 C-15 Male 22 CC
15 C-16 Male 20 cC
16 C-17 Male 23 cC
17 C-18 Male 69 cC
18 C-19 Female 63 cC
19 C-20 Male 41 cC

20 C-21 Female 34 CcC
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No. Code Gender Age Genotype
21 C-22 Female 22 CC
22 C-23 Female 22 CcC
23 C-24 Female 22 CC
24 C-25 Female 24 CC
25 C-26 Female 23 cC
26 Cc-27 Male 32 CcC
27 C-29 Female 21 CC
28 C-30 Female 21 CcC
29 C-31 Male 23 cC
30 C-32 Female 20 CcC
31 C-33 Female 22 CC
32 C-34 Female 21 CcC
33 C-35 Female 21 CC
34 C-36 Female 20 CcC
35 C-37 Female 21 CC
36 C-38 Female 21 CcC
37 C-39 Female 21 CC
38 C-40 Female 21 CcC
39 C-41 Male 21 cC
40 C-42 Female 60 CcC
41 C-43 Female 29 cC
42 C-44 Female - CcC
43 C-45 Male 72 cC
44 C-46 Male 53 cC
45 C-47 Female 50 cC
46 C-48 Male 43 cC
47 C-49 Female 41 cC
48 C-50 Female 22 CC
49 C-51 Female 87 cC
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No. Code Gender Age Genotype
50 C-52 Female 21 CC
51 C-53 Male 21 CcC
52 C-54 Male 21 cC
53 C-55 Female 21 CC
54 C-56 Male 21 cC
55 C-57 Female 20 CC
56 C-58 Male 22 CcC
57 C-59 Male 21 CcC
58 C-60 Male 21 cC
59 C-61 Female 21 CcC
60 C-62 Male 21 cC
61 C-63 Female 40 CcC
62 C-64 Male 33 cC
63 C-65 Female 20 CcC
64 C-311 Female 29 cC
65 C-314 Male 31 cC
66 C-316 Female 26 CC
67 C-318 Female 23 CcC
68 C-319 Female 34 CC
69 C-320 Female 27 CcC
70 C-321 Female 24 CC
71 C-322 Female 29 CcC
72 C-323 Male 34 cC
73 C-325 Male 33 cC
74 C-326 Female 50 cC
75 C-335 Male 34 cC
76 C-337 Female 25 cC
7 C-339 Female 27 CC
78 C-341 Female 26 CcC
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No. Code Gender Age Genotype
79 C-342 Female 24 CC
80 C-350 Female - CC
81 C-356 Male 26 cC
82 C-358 Female 33 CcC
83 C-361 Female 27 cC
84 C-362 Male 23 CcC
85 C-363 Female 24 CcC
86 C-368 Female 25 CcC
87 C-369 Male 24 cC
88 C-370 Female 22 CcC
89 C-371 Female 23 cC
90 C-374 Female 24 CcC
91 C-375 Female 25 cC
92 C-378 Female 30 CcC
93 C-379 Female 27 CC
94 C-383 Male 28 CcC
95 C-384 Female 55 cC
96 C-385 Female 30 CcC
97 C-387 Female 27 CC
98 C-388 Female 25 CcC
99 C-389 Male 28 cC
100 C-390 Female 36 CcC
101 C-391 Female 33 cC
102 C-392 Female 23 cC
103 C-399 Female 21 cC
104 C-401 Female 21 CcC
105 C-402 Female 21 cC
106 C-405 Female 21 CC
107 C-414 Female 24 CcC
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No. Code Gender Age Genotype
108 C-415 Female 26 cC
109 C-416 Female 24 CcC
110 C-417 Female 24 CC
111 C-419 Female 30 CcC
112 C-464 Female 42 CC
113 C-470 Female 49 CcC
114 C-471 Female 66 cC
115 C-473 Female 46 CcC
116 C-474 Female 35 cC
17 C-494 Female 42 CcC
118 C-496 Female 53 cC
119 C-497 Female 41 CcC
120 C-502 Female 55 cC
121 C-504 Female 30 CcC
122 C-505 Female 43 cC
123 C-507 Female 40 CcC
124 C-510 Female 47 CC
125 C-511 Female 55 CcC
126 C-512 Male 35 CC
127 C-513 Female 41 CcC
128 C-514 Female 24 CcC
129 C-515 Female 28 CcC
130 C-516 Female 30 cC
131 C-517 Male 36 CC
132 C-525 Female 55 cC
133 C-530 Female 23 cC
134 C-531 Female 28 cC
135 C-532 Female 22 CC
136 C-533 Male 28 CcC
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No. Code Gender Age Genotype
137 C-535 Female 40 cC
138 C-537 Female 20 CcC
139 C-538 Female 33 cC
140 C-540 Female 29 CcC
141 C-541 Female 37 cC
142 C-544 Female 37 CcC
143 C-546 Female 34 cC
144 C-547 Female 23 CcC
145 C-548 Female 24 CC
146 C-551 Female 27 CcC
147 C-552 Female 32 cC
148 C-553 Female 19 CcC
149 C-554 Female 21 CC
150 C-555 Female 33 CcC
151 C-557 Female 29 cC
152 C-558 Female 22 CcC
163 C-559 Female 19 cC
154 C-560 Female 30 CcC
155 C-561 Female 26 cC
156 C-564 Female 26 CcC
157 C-568 Female 24 CC
158 C-575 Female 19 CcC
159 C-576 Female 27 CC
160 C-577 Female 23 cC
161 C-579 Female 28 cC
162 C-585 Female 19 cC
163 C-586 Female 39 cC
164 C-611 Female 41 CcC
165 C-612 Female 32 CcC




No. Code Gender Age
166 C-613 Female 30
167 C-614 Female 27
168 C-615 Female 45
169 C-616 Female 30
170 C-617 Female 42
171 C-618 Female 34
172 C-619 Female 40
173 C-620 Female 50
174 C-621 Female 30
175 C-622 | | Mélrer 7 ‘ 50
176 C-623 " Male | 54
177 c-624 | Female i 27
178 C-625 S/ ”l\/Ira’Ié N 41
179 c-626 | Female 28
NSLETENRITASAE

5X TBE (Tris-Borate-EDTA)

Tris base 54 N5y
Boric acid 27.5 N3N
EDTA (pH 8.0) 3.72 nfu

Lﬁmﬁ/qﬂ@éuslﬁiﬁﬂ?mmqmﬁw 18m9
1XTBE

5X TBE 1 &% sie 1Nt 4
Ethidium bromide 10 mg/ml

Ethidium bromide 1Ny

Distilled water 10 HARAMNT

Genotype
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
cC
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