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i- Congenital Hypothyroidism
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i - Thyroid Peroxidase
ii - Point mutation



J¥D eS| g hS 9 O 33 gz Jlez!

ISCd 5 £l o S K

535 b iy, (J s sae ) EDTA slissl wus goule (sl
aladl sl Osn slatss wa S (oIS -V-Te sl
Sl Sady O 4 oslea b um Jale
S g dallis il JEB O sl s
Olnl pnd lie 5 5u50508 sat olidas Ke 3A
it ey

gl Ghgs @ Oblan (dase 595 3l Sae 5 DNA
by clile 5 pmsla Lol 5 an 5 el glatal | Ko
Sl (4,0 —Yr 358 5 e 985 il s
R RERIRvLS!

Sl cds\V GeneRunner lhdla s S Ll
w58 03 GudS! solae 5 SuiS) Bble (sl (primer)
o o SHT el 31 Guy () Jsin) ad ol Slass),
3 ams (PCR) Slhasly slosasy (uSly gtbiwy 0 als
B IS s b 4 (55 ludings

o 5l JsesSay Ve Jold (uSIy cnl Bl asse wlse
p RS0+ (538 5a sl G Vb 5 s by Soled
L (0! - o3baw oS5a) ANTP Lylas (o035 DNA
IO sl ¥ cbile L MgCL2 (JsesSas Yoo chile
Sresh Tag DNA a3l ualy +/6 5 10X Ll sy Ses
s s Sae YO ol ana 5o (Ol - o5l oS5
s ode 5T CG VL s dals 0 A G381 5SS sl
SlSsdl g diegs Sl See N Oliee 4 358 lse
s&iu Lo PCR .ai ailal 2SIy oS3 4 (DMSO)
© A0 sl gl e el y slos b (LT 3, ganl) Silso 5
slalos b (heolips i3 o Te Gapes 5 5ET 4350 F ote
1 s ings il (slos) FY-00 JLsil 5 A0 =yl
Sl (g4, VY Ganwliasely 5 (Alide slag s S
culg 5o 9 u S lay delal alE Fr 5 V- FO Cae b LS S W
4ailh A8 0 Gae b da ;0 VY ol el e b slea b
L PCR Jsmane ¢ uuss skt 45 (uSHy aladl ) any iy
BV/0 55081 U5 s sd o35 (seakad ol (538 K55 0
Sl o pSiske 10 wlass ) s Sae V Ll VY
OB b Gupe 5 5088 5,8l g A SBI L dABs Y e 4
Sobe so3lal b lagy T godlasl 5 sualie (aéy glysbe 46
ki anl 5 4oslds 100 bp

i- Salting out
ii - Dimethyl Sulfoxide

Koo o8 @losss cose 4 3l nle o loss oulis
o9 Sl oy pendlie 5 Su50909 sae oligas
Jiie Gags OIS L gy panddd (gl gans sthase
895 59 4 Oblsdoed Ohlan (ol 5 b LSS
e ‘s:u.uES

G dalllas popd Gloy 51 S Wag SEasS Jsl 658
OneS 585580 a8 91 Gal o B s sasen; (Sl 4 Gy
SOISES 4 Ml 5l 5 g5l adad 5l ams ole S lag T wit plas
S (TSH 5 T4 a5 L) wias Grale)T 5 dialae sl a3
GolSpS 4 M P S Gl 4 isolay Sl o oo
GoSa s Oleos oobss 5 (BB eals aBens il
ER50ma Blgi oo cpdalle Cpl o (golan ale diad (gl ga
g5 S0 ses 98 SRiw 5 el PEAN S by adig,s
wane Gloos BN U8 adly (adsuS 3555058 owd)
ad el adens okl Sal L SIS ssw
a3 50 50 oome Sw3lpaly K b 1S 5 g
Voo Jae Sy I Iaon olSins b and 53lie 5 5550959 9a2
S adigod (Sl 5 58K VIO (so e Linear w5 b
03 OIS stal O el gl o planar s glal Gk
i alad) Sl aniSS L5 u S extension cuas
@Al Gamma camera ESPECT 75 PMT b g e oK
Oley o A s o € SIS LS g Gl pag
o 5 s 5 gadis s gulhule (LSS (sl gl (anais
09 a8, et | a8 (Rl Wleads w55 (Sl gl
Do Blae SIS g gen aladl 5w sols LS canb s
b anB sl witals 6337 oSl 5o WIS s o € S S
Ay S (Fogme o Bad (SIS g a5k s panddl o,
S5 350 50580« s (Kl b (318 53 g
e 5l sl

sa2ls 45508 saldsule (LS aS 4 (L Sl ags 8y S
Oless wsasl (Sl S G 3wy € dag Sl
Glie 5 (SR 5o aalylie Ve =) sais Hlge TSH (ligea
¢ 3ame 50 Al and (Kol b 3 S sl 858
Ml LS 4 LS (Dl cdalllas ol 4 w0 She
o9 e amb BBl GRal 5 el g @ul)
S S nlis, oS0 O s s oSl b (S s s
s 438 S dalllas 4 5555 518 ol cpall

s O SMEs sy Sy3e OSsS 5 Al a3

Dlagi s OsSIG sladsl 5o (A B 5 S 5w



1 FAA LR L;.:JL«_;: ;/,.sb.)_/é (5099

Ulpl pansdgilio 9 jy1i9) 3 3£ gedan

OYF

sl paadd g pa3 (05 5SS (13 438 1S @ sLa ST Bladitie - Jgua

sles sl S50 Sl ST aals
STV B P T P9 (5=3") Js Coad 5o (5=3") Js
s 5w 5 e
(bp) G G
skl sl
NEE R
BASC  YYe  —v- GACTTCCTAGCATCTTGACG +y  CACTTTACAAGTTCCAATGATG  \ ., <]
s.%  YYA V¥ AGACAAGGACACAGCGGTTC +40 CATGGCCTTGTCAGTGCTTG Yol
s.0% Yo —pV AAGCAACACTGTCAGTGAATC YT TTAACAATGGCAAGCTTCAG Yors )
s.% yan  -s.  TT AGTACCAAAGATACCATAGAC s CACAAAGTCAAGGTGTCCTC ¥os)
BV YeA —Ve) CAAATTCAGATGCTGGAGTCAC v  TCCTTCATGATGGCATCTAGTC 4.,
svoc vy  -as  CTGAGAATGGTGTCTTATATCTG  ay AGCATCACAGGACCCAATC 5 0]
0% YYW -5\ GTCATCTTTCTGCTACCACG +#.  TTGACGTTTTAAATAGCACTTAG vy,
F.%  PVA - AGAGTCTTACAA AGG GTGCAC  4y5y  AAGTACCTGGGAGAGAGA AGC 4,58
s.% oYY -va TCA CTGAGATGCTTTTCCTAT C 0 AAGAGTTCATGGGGACCAG A58
s o Yes o GTTTCTCTAGAACTGAGCCAAG VA AGTCTCTCTAGCAGCAGGTTG . -]
svoc  vr.  —5y  AACAAAAGTTCAGTTCTGTGAGAG ¢y TGTGCAGAACGTGAAGGAAG  \y -, <]
svo%c  y.A  —¥y  CTCCATGCACTG TGACCTTAC v CTTTGTTTGATGAGATGCACG vy, g
$.°  yvy  -t¢  CTTTTCTCGTAGTTTGACTACATG  ,5¢  CTTATATCGGAAACATTCAGATG v .|
Ve YVe  —fA AGAGAAGCACCTCCCAGAAC +54 TACAAAAACTCGCAAATGGAC  y¢ . <]
sy o YRE Vo CAGACTCAGGCAGGACAACC +54 ATTGCAGCCATGTCCAGAG \055S)
e Yo - CTACCCTCCACAGTCACGGT +04 CCAGATCCTGTCCAACCACT s, g
Y% YVY —\eA TGTGAAAAGAGCTCCTGTC +¥4 GTGATTTTGGGAACATGAAG  \y. <]

ool w5 Ve Jolis Toui€alss 2 A o) & YA wwel
oy ¥ osles Lo cel V-V cue o JETe
ool sloe ek 5588 5K g v 361 Lol S Bl
Ol G ol suliia) 6,8 Sl el & G, 3 Laal
Sl 70 Jold Jslao b 4835 0 oo 0 S5 Iyl oS 5 5
Slais b 4idu Ve delol 5oy s Job) 2P Sl
Lawsl shie OT U g 3 Gy b (52010, 7 (0,8
5 Wl o, LB /YY wsalle s 5 7V/0 NaOH Jslas b
A 38 gie Sy /Y Sii) sl o S Alal b culgs o
o3 5l (e JSES) paab J5ES b Jeola slasils (upen
S (GMosad 5 5 Bad dawlio (35S L8 Jae 5 (SSoa

ii- Nondenaturing

SlaeSlnado o8 05 Jlaal slagies o sl

€ oysim opl ok eoliied 'SSCP o SILLe (iule)Ts)
A alg als 3 Jesla PCR Jgeane 51 iy Sus 0
Ollan Hob 4 (A G384 Lissre sl Bl 5uk @) sas
S Sl Kae VL (LA J ) aub S sl ea 4
Ji 5099 (7A0) wselod Jolis «S SSCP loading buffer
ol bolae ol (7+/-0) Bl LI5S 5 (X-/-0) o
@ia,s A0 ola s dds Ve cue U Jeels S S
S yes 5 S DNA (it 1438 ,5 (gl ol S Bl
Sipen 5 soliind) b L pue ol J8 & o
JST (U5 50 o0 s slasaly (00 © Gsibaela

i - Single Conformational Pdymorphism



dYV eS| g hS 9 O 33 gz Jlez!

ISCd 5 £l o S K

o laal glaled Glhee s 5 IS M5 paas )
A& alas) SSCP Sas
) i b G5 s o) Jenln SAeNT Blas 4303
sl 35508 55 el I8 L e 5 2 2lad ey S
4l ys (gtlicu s 4 (Gen Bank Accession Number : DQ011222)
Ol 4 5 A suly Bulss (http://www.nebi.nlm.nih.gov/ Blast) Blast
Fow il padiie ol (JIs b bgye 5L BN s s
o Luis 4ol staa s s LIS sesbss adY slanll ala
Human Gene Mutation ) ssul5 5o  3le Mol S b sual cuus
s (http:/archive.uwem.ac.uk/uwenymg/hgmdO.html)  Database
s (http://www.ncbi.nlm.nih.gov/SNP) SNP  sledbl SSU

Ladasly

Vo <TSH L ,las ¥oocond sunl il 8 IS0 S s 3
550 09 Salgn 5o a K5 Kae V< T4 5 il 5 aaly e
J“-sg.".u.vf BVW‘)JJJH&E‘}‘MbL\\JJ‘Q}VUY
Oblan olsie & 5 S anl (IS 5 oSl b
g O el abiens gulioele oSaS 4 e
LSJJS AR u_J_A.“J ad dallbs C)ﬂ‘ JJ‘j :)33‘93\9.6‘)\9.&0‘.9_.3
2150 g (_SJJJLA-:\J“P C‘JJJ| LS‘J‘J

U \/V) s._u.ul..s.a OD(5|J|J I C‘J;L.u‘ GLADNA 64.4\.&
MmeCRG‘ﬁ&;Jé&J&:ﬂJﬁJ&(V
J.a.au a0 U.;‘Jl K) LAUJ:S‘ U‘JL‘%J S4ad 3 ad suly
L 5SS Sl aad 5558 05 Lol s Lag S
s 5 TPO 03 50 (SNP) (a3 K 5SS aid s 50 Ly §.53
G038 58 L 5 go gy iola OLES VO G938 o 1) Gl
Cose @ (Sress) O ¥l Hslae ol 5 S
adla KERSY- ST \O K VYAV GL&OJ;‘ K) Q;i:)JAA
Sk saalde Ghlan 5o 0008 5 oS ses
s SSsS S o Sidesia 5 osSidses alla s e
(Shad o s Lenitd B 5 olite SNP W56 slads el
u’.&)‘}i 4_1..‘:.‘.3§ B dalllas L}’..‘ B sady CAQL’“ LSLA{;.A.AA;@_)}AL;‘%
Y JJJ.; o8 Cu-u‘ XK SNP L;al.ﬁ)“o‘ &Lj BEEN) sadl
e Oblan 5o ol Glglbs 5 Lani sl sSls
Cu-u‘ I G‘)J t‘L’JUn.A

R R I R ST SR A
solupalla 5 Sl 5 See 00 S aaa 9 saae PCR )
- 05LS) U5 3V DNA (alas oS L3 PCR Jsemne
B GBs € el b s Gl gl ST L 5 (ol
OmS (605 - G5sSbe oS5a) olad Sose el
b s

ok 8 (5958 Olsie 4 e JAS L ks IS L) o
53 IS 0 aBAEs s 6 58 Bb S ad S
IS b 08 S asse Gl ST (sl adls SlaaeSl b g8
s alieul 3 93 48 955 33558 500980 solan 81 Al ks
Yo Gy s srh T4 s TSH (300 (slhs st LA s o 58
Ol o8 ol pands udigy8 (SIS s o (Sl 5 (Sl
93 (M5 S HasaSlad 9,5 03 S8 Al sean 0
w4l Sl 555 05 NS5 59 (545 S 55 5

sl sladisas spay pae ale o Gledl gord o
EEsS Wose cnran 53 TPO (5 Ho aSAK s s
29 B AK S il ssay O 5o S I sas) e SIS
ssns (wab sad anl HluaSlnadsns o5 3 gleal
stal K e S Ll I Al i s sl
S G Lo Ko ol Ol ad o8 03 GeXS
98 (4 5ad i saaliis (Al JHES) anb JHES L lay
O 09 s Huas g g ad IS s 5 She
o Osa ol Ol san dalie so i al (53 seal
ad soliinl (55 aal T sl oo JES (0 5ad olie
5 oo e JAS 5 Ghlas mla s HES 5o
s 5558 53S0 aaeT s ST L

S el 5 4 pge sla it 51 (S S T
sid LSS (gladabd go5lusl w € o 31 SSCP o 1L L2
b S5 caralin Lo sl iS5 cual PCR L g3
o0 awols usan g YL 4 YO bp JIDNA (sdaled ol ool sl
S5 50 5L YO spun aalad Jsbe (YL ua Y sane SIS oyl
SRS 5 Gass o0 e G A (08N bds s e 438 S
o8 SSCP S gy & (s sl nslie Ll
b (Al mad 5 58S afiiee Hsb 4 LAdga (s4an
olas 4l 51 Sasad S 058 ¥ Ohlan G 5o il s e dle
05 4 baiye olabd alad pesn o esde 5 (oA s
ad I s o] L lag xSl S SSCP Lw 53 TPO
Jols sladiil L SSCP sladiil semwlia sl LIS ol



1 FAA LR ‘;aJ[«.&' ;/,AJJ(:' (5099

OYA

Ulpl paurlgilio 9 j1yLi9) 3 32£ (galan

(0t 2090 0ol 3 JaseaS a9 55 (5 soasl s 4 sLSNP-Y Jgua

Goslad  ojlad pudigs b 33 5 SNP L (5 slass alaas sl
SNP & gl BB oo oS 5 ol 5 ol
SNP =uad 9o Suad 9o
ool wal FaSAK e
- - YA - \Y - A-35G Ssess: )
- \Y - YA - \Y o GLIA VoY
rs4927611 \Y Missense} \4 \0 P A257S G859T VoS! v
2280132 1\ Missense W V¥ q A373S G1207T AosSl ¥
152175977 1\ Missense \a V¥ v T398S G1283C AosSl 0
rs10189135 Y Synonymous§ \a \0 P2 D666D C2088T Woukl
1s1126799 \§ Missense \Y \a q A847V T2630C \0oeR) v

€ iga MissenseT w s sad oS (5 5 5 4 sl a9 55 05V G908 (1Y) adls et al 1989 Kimura ol s W3k 5 €s jlac =SNP *

Oalls :V‘S:\SJEMTA:\“J: D (58 5T (e S (opi¥ A g cad disel wacl 53133 Cunew € gaSynonymous § o s go 4ol dacal 5ma3 o

Losad saalie (hga Gl od sualiie & &Ko) g0t &) g
s Yo g Seantmly SHET 50 8 b M Gaas alas
Lol 5o TPO o3 slag Sl alas 4 solasn Hlen o
Glie @l Gl € add G318 s wd IS oues
553 Ololass ol 53 SSCP 31 Juola (sladiils

s S LS A0 8l @ bssse SSCP sladiily

LSNP (sl sladisas 5 o JSES 5 clite JS
S8 o9 I s SaIBT (Y U)ol ol Hlan S s
03 VPP sla 59 (G) oIS w5 plasls S
(saeTarcal a3 cce S (G2669A) (A) 5ol & TPO
O M caaise o 15 (A) Gu3sl 4 (G) e

G i ol S wsa anl upde SlaSlnads s

slacian,; T2630C olsula ;o SNP 8l 0,80 Y Guay . (auabo a1 ) (Baay N0 (59580 4o o ga 5o SSCP 5 alis - s
ayd Ve a0 g5 908 @y 9o da SNP (s jla ul 58014 gAYV D Buay .0 9505 9 538 & 9o daa SNP (g jla ul 3 : £ g V¥

G2669A ciuad go 5o & 9305 900 (g syl



oY ke o 55 03 53 iger Jla! lSes 5 ol o S S

Query 268 CTGCTCTGCTGATCAGAGGCTICG 291
frnitireeniennnn 1Ll
Sbjct 105338 CTGCTCTGCTGATCG GAGGCTTCG 105471

G26694A

G2669A sluls ju & 3505 500 (g S Hla 9,8 4o o ga 3o 10 (59581 (NN g5 (paans malih Y J<u

oS JaAvbel] b VooV Jla o oS glallas o
O3 09 U aladl Hlan Y8 50 e Selsa 5 P
SSore abenl N3 sa0ms 3olse ZY0 Jele TPO
59 OlKan 5 55581y b s sealllae Sl (et Lo s
oF st s aladl Slas YY Lo JGisl fulacals | S
© MW Ohlaw 5u TPO ()3 g YL g 50 o
99 e G Hu il Gl 1) sadigss 33350505 080ms
09 S0 sdalllas a saaliie Glolan 780 5 Giga
JB 5 5538 50 GLKea 5 B0, buwg Y00 Jl
WWoou g g A (s O ou alasl Hlas 00 o
03 Yoo X Ul o &S glallhe o T G518 Sles
© Wie law VP ol aladl 50 b Gl H5aS
05 098 Ol oo (Oolas 7Y) Slass V535 55 505 58 s
i dsns Jlaial €€ 0d Glo dalllas T Lo .siu g TPO
b 53 Gl b s TPO o st 5 55500 als o
Ololass ales 5o ads 58 33555500 580ma 58 Jaas slag3
sl dsas
5 TPO o3 o g g O sde] cis 4 L)
b b alllae gl 5o gudis 58 P35 s5se0580ms solan
gt o k) s o b, € T adallls
W Bl a8 B3 o sa0ws golas 5 05 o
s ol slaaalllas 31 3wl slows 5 odls Slsaes
5 s gtadlas 5l S Glhlass slasd Lo gaalllas 9
03 Ol 5 adl Galacli aallas 3 it S
85 wline sladalllas (go0gans 5o Glolass olasd (ol by

05 09 Ul a8 pead B¥o ) Wl e Glolan oS ulaas

RN

-

ORE Y il Jids 4 (TPO) SlaseSlpadisss sl
i O3S sl w5508 slagy sep s ST abl s Ho s
9 OmBooS s o9 GpdsuS sl 4 gy Ji)
GoSUSE Hskie 4 Hglas soud lows slags)sos Jlas!
o) il oal Do T pstege (W58 slansessa
5 Jole S8 B olsie 4 TPO 03 Lo Gl
VTl s (B ne w8555 333 5550098

SaeeSlnad o558 05 Gl pand Gloae cadllas 0ol 5o
Ol wBgs8 P3s0se008 ms 4 e SoS ¥y
ad bl a0 S S Hlan ¥e G Sl p s ledesl
il pls 0 TPO 5 goui€ S IS 5o Liga lols «S
sl by adllas 5590 Ololas 50 TPO 5 g g

cuadge 50 TPO 0310 ¢3S Lo ead GBI i
Ehselana) bas o) g € ol 8 G2669A
cde HL L Gs stuelad & (G) GaadS St
Sanlpads S Galgn AP cualse so (A) Gaws)l
& Lssye atiul TPO 5310 5380 & b o 51 el
HareaSlipad s 58 5 0 lid Ggu9 (Domain) s o
Oresd Ol LiSan 5y (g0 5t 5o Jeola S K 0 S
B w8 e S sladsle Jals slas b
slad DRI (gLt b 855 59 qamem JLadl L 5 518 o
O gy oy 9 Shae gl S anis Jlall pue oS o
o8 8 OSsoy aullad Al 4 e ol 555502 TPO

2 . . P . . =
Dl 958 53 s (eosd il s Gl (RAS



IWAA (g0 @ (goslas ‘/*-‘b-’./'é’ 050 Olpl papdgslio 9 juyi9)3 32£ galao 0h -

el 5l oslite gla,liale JSa5 SSCP Ll
owdS Jle o535 Lol pi 50 DNA (gl , S5 slae suasy &S
S 4 SEKe slasd NS Loy sl S5 e
s olalsd Soa &I el o Al ool 5 6,8 o
SLADNA (pl il wa S0 55585580 (saad® 50 U3
L oo aal (K85 Gl S bl S plaanss
o e el b ST U5 sus b slads,
peie 5 i3 anl sl Tsian e LS 9sa 5 3 sl
ol ol SSoa g SI slls sladigas Ol g Guid
omad sl Ghao G U @b s s e s
oaais BB L gdallbe o el A sgaa ajiea
5 galas3 53 (SNP) (guS 38 5SS pd ) 5oy S (a9
oo wlie 8ok 51 9 SSCP (35, L TPO 3 slag 55!
L olas Dl oo asfiae (IS ual 51 Jeala sladiils
S nrcalian 4 080 o s SSCP o L ga s (slaciils
SO 0l b Gl ot YL aa 4 sad S S @
ol aiile 55 SSCP 4S5 Jla Gpae 5ol wcnnal o030
culae Sl Uad 51 gaspo ol s SILLE slasass
3 oaleyT bulyd € wad ug el y Ol sige SSCP
RSUSE 5ui3 o oS 53h € plaghes pandad auc
585 e u s Al WIS e B LSS plas Al
b oo sose laaald (LIS (als 4 bsise olhuis
sallas Lo oulnly Mo usn HBSSS
BB SSCP Liss b S plagiga sy Jlial sals
) KN TPV
slagolan ale wolse o Ho ol S3 oLl
o sSadsen Koo slaciia (oslie ag) 58l &5l8 L S
Oioo bead ua alss (ololan Gl Ho S el o3 0
s aiiees (e L ol ool 3l s wisd ad iS5 PCR
Jls € oot S sladiia Gial oose o
b oo o0 (alss st (05 b s S Rl
5 SSCP S5 L lackia € ol « @il La<s PCR
i o Ll €€ b Glad il Garidd BB I
885 PCR L TPO 05 slags 381 alad olslass (s4na 5o
S LB S ais il glealb golan g oy sul
o ad o) o Sihsen Kok e vy Jldal 5 aals
250 Ohlan 5u o K550 K)o sladia weay IS
Sox slacdia (686 4 Shed S ks oo b 1) s

GOEaS (o o) o8 el 4 all HlanS uad g5
55 a3 Oligo - e Al Y B Y 80K o a0
9 O2Se058 5 sy stadllae wiile uig 55 (5SS el
Sl 5 s dalllae 5550 W58 5o solan ssa s 9 JE
Olose sadS ase 59 Lo aeadl adl LK uHlse cle @
allas 5o el 53 aolse Jold Lo saallle Lo Lhea
28 S s TPO (5 Su08) Al Lo (g mals
sl Lo Gl o BLE sesbse lalllae (SE
FoPseosoms golan 5 05 ol GBS 5 Sty
Ol dalllae Lo 4S obylan ol sain (i1 a3
By (Puol gaal s Gl s Jldal s S5
sal 5o Giga BB S Sllen 5o SlasSluad 658 05
Ol curan ol (Sae wapls say wWisss (S5
R L COE-Y P R Y
ol Ol YL weys ele Hlasasl a0
50wl € Sy gl wBl w58 B35sessa0ms
Sl 4 o b ol Gl 058 58 B s Lo saalllas
Dla 1) usa 4 bsse (S35 @S Gldol curen
curan o dadadlbe sl YA cd (See ol
sola L9 s S planl Ol Ol
pracs (olde JUIS slagh Jold a5 55 535 535005809
YL poad Gaoaly 5 SlanaSlad o508 (Gl 50 s o 55 s -
03 gobas Suoe s Gdls SlasaSl a5 58 (05 9 Ol D
Ses slap o8 e Jds @ Lo punnr ose Ololen
s o Sas S b olas ol Lo Jade
SSS Lol dadlas o soldia) oy e SISO cnnliua
Yo conla b calie 5 l00) slaghs, 5 Ss SSCP
Slew LAl e K3 sLAWA Landms ol s
sladlal 5 Bia 5 us ARG S platls wa o (25
M i) lelid BB (a5 0ol b a3 IS s SaS
SYL o8 5 TPO (5 so lbd (iga YL psad
ol LUS Ly gl (sla_ign Lasids o SSCP SuSs
59 ob el Ua¥a 5l s,lal o 4« Gig, ol sblse
5 s LS 4 b se gtalllae Ho ol dallls ol
s AILLE sl SSCP SaSs 5l 5 JW 5 5 cpsSeda
REIRY. ISR N N1 E P L KVOIT. SVR T PRV I, SEN R -V EN
oanEl gl A5 by SSCP il (sdalllas
Slge ool € wal sid e TPO o3 slagien

il pudla saalllae Hu Gigs ol DA gl sanls



20 eS| g hS 9 O 33 gz Jlez!

ISCd 5 £l o S K

b slad s b wanlie Ho olan b aalllas cpl o 0a
il s SIS Wl 55 o s

9 3200809 dag olidad e cnlea b ok ol i) Sl
S o se gl ((Say asle sREs annd sl
S5 0508 e Hhad alasl Gl [ sialy sl Sl
W pagiad 4 Ol Kl sisl (JSlse (Kb Ghas
Sy psle slauls phagly cislae y s wan Sl
s Laaila aeud solie 5 5950509 dag olidal Khe 5 Gledeal
gl psiae slasal la 5 olslan stea 5l g pa (s S) 5 5
L ol 5 el culg winla, @b 1 Lok ool 5o <

'ﬁ)‘d

References

Delange F. Neonatal screening for congenital hypothy-
roiddism in Europe. Report of the Newborn Committee
of the European Thyroid Association. Acta Endocrinol
suppl (Copenh) 1979; 223: 3-29.

2. Fisher DA, Dussault JH, Foley TP, Klein AH,
LaFranchi S, Larsen PR, et al. Screening for congenital
hypothyroidism, results of screening one million North
American infants. J Pediatr 1979; 94: 700-5.

3. Azizi F, Oladi B, Nafar abadi M, Hajipour R. Screening
for identification congenital hypothyroidism in Tehran:
effects of iodid deficiency in increasing inbom
transient TSH. Journal Shaheed Beheshti University of
Medical Sciences 1994;1: 34-8.[farsi]

4, Ordookhani A, Mirmiran P, Hajipour R, Hedayati M,
Azizi F. Screening for congenital hypothyroidism in the
Islamic Republic of Iran: strategies, obstacles and future
perspectives. East Mediterr Health J 2002; 8: 480-9.

5. Hashemipour M, Amini M, Iranpour R, Sadri GH,
Javaheri N, Haghighi S, et al. Prevalence of Congenital
Hypothyroidism in Isfahan, Iran: Results of a Survey
on 20,000 Neonates. Horm Res 2004; 62: 79-83.

6. Radetti G, Zavallone A, Gentili L, Beck-Peccoz P, Bona
G. Foetal and neonatal thyroid disorders. Minerva Pediatr
2002; 54: 383-400.

7. Park SM, Chatterjee VK. Genetics of congenital
hypothyroidism. J Medi Genet 2005; 42: 379-89.

8. Nascimento AC, Guedes DR, Santos CS, Knobel M,
Rubio IG, Medeiros-Neto G. Thyroperoxidase gene
mutations in congenital goitrous hypothyroidism with total
and partial iodide organification defect. Thyroid 2003; 13:
1145-51.

9. Kimura S, Hong YS, Kotani T, Ohtaki S, Kikkawa F.
Structure of the human thyroid peroxidase gene: comparison
and relationship to the human myeloperoxidase gene.
Biochemistry 1989; 28: 4481-9.

10. Abramowicz MJ, Targovnik HM, Varela V, Cochaux P,

Krawiec L, Pisarev MA , et al. Identification of a

mutation in the coding sequence of the human thyroid

peroxidase gene causing congenital goiter. J Cl in

Invest 1992; 90: 1200-4.

w28 SIS 8 e 550 Glolass o 1) 8550 0l
2 TPO 5 4 by Glgas Slolsd (K sk
Oledal Qlal 59 w9508 535 55 9o 98 0ma 4 Ware O Lans
ladallis gpame 5o ol Glie sladallias 31 i3S
s Lossil glagign puoo wile due) (pl Ho S
sols ity aallhs cpl Lo oS TPO (3 adil als
OBso LS Lo S e Koo slagi g, O suliial 5 ciads
09 dao syl mba 5o Gl peo ssbnes 5 SSCP
sl ST sladalllas o ados8 Bisesh uws
S g0 gad olaai b sl sladalllas (iinaa o gl oo

GILIS slaend s ga s G bLS,1 pws iy stine) L9

11. Bikker H, Den Hartog MT, Baas F, Gons MH, Vulsma
T, De Vi jlder JJM. A 20-basepairduplication in the
human thyroid peroxidase gene results in a total iodide
organification defect and congenital hypothyroidism. J
Clin Endocrinol Metab 1994; 79:248-52.

12. Bikker H, Vulsma T, Baas F, De Vijlder JJ. Identification
of five novel inactivating mutationsin the human thyroid
peroxidase gene by denaturing gradient  gel
electrophoresis. Hum Mutat1995; 6: 9—16.

13. Kotani T, Umeki K, Yamamoto I, Maesaka H, Tachibana
K, Ohtaki S. A novel mutation in the human thyroid
peroxidase gene resulting in a total iodide organification
defect. J Endocrinol 1999; 160:267-73.

14. Kotani T, Umeki K, Yamamoto I, Ohtaki S, Adachi M,
Tachibana K. lodide organification defect resulting
from co segregation of mutated and null thyroid
peroxidase alleles. Mol Cellul Endocrinol 2001; 182:
61-8.

15. Pannain S, Weiss RE, Jackson CE, Dian D, Beck JC,
Sheffield VC, et al. Two different mutations in the
thyroid peroxidase gene of large inbred Amish kindred:
power and limits of homozygosity mapping. J Clin
Endocrinol Metab 1999; 84:1061-71.

16. Bakker B, Bikker H, Vulsma T, De Randamie JS,
Wiedijk BM, et al. Two decades of screening for
congenital hypothyroidism in the Netherlands: TPO
gene mutations in total iodide organification defects (an
update). J Clin Endocrinol Metab 2000; 85: 3708—12.

17. Bakker B, Bikker H, Hennekam RC, Lommen EJ,
Schipper MG, Vulsma T, et al. Maternal isodisomy for
chromosome  2p causing severe congenital
hypothyroidism. J Clin Endocrinol Metab 2001; 86:1164—
8.

18. Umeki K, Kotani T, Kawano J, Suganuma T,Yamamoto I,
Aratake Y, et al. Two novel missense mutations in the
thyroid peroxidase gene, R665Wand G771R, result in a
localization defect and cause congenital hypothyroidism.
Eur JEndocrinol 2002; 146:491-8.

19. Niu DM, Hwang B, Chu YK, Liao CJ, Wang PL, Lin
CY. High Prevalence of a Novel Mutation (2268 insT)
of theThyroid Peroxidase Gene in Taiwanese Patients
with Total Iodide Organification Defect, and Evidence



1 AN LR ‘;oju :/,.cb)/-é (5092

Ulnl pugdgilio 9 jyyii9ss 326 gaizo — OQY

20.

21.

22.

23.

24.

25.

26.

27.

28.

for a Founder Effect. J Clin Endocrinol Metab 2002;
87:4208-12.

Wu JY, Shu SG, Yang CF, Lee CC, Tsai FJ. Mutation
analysis of thyroid peroxidase gene in Chinese patients
with total iodide organification defect: identification of
five novel mutations. J Endocrinol 2002; 172: 627-35.
Avbelj M, Tahirovic H, Debeljak M, Kusekova M,
Toromanovic A, Krzisnik C, et al. High prevalence of
thyroid peroxidase gene mutations in patients with thyroid
dyshormonogenesis. Eur J Endocrinol 2007; 156: 511-9.
Rivolta CM, Esperante SA, Grufieiro-Papendieck L,
Chiesa A, Moya CM, Domené S, et al. Five novel
inactivating mutations in the thyroid peroxidase gene
responsible for congenital goiter and iodide organification
defect. Hum Mutat 2003; 22: 259.

Rodrigues C, Jorge P, Soares JP, Santos I, Salomdo R,
Madeira M, et al. Mutation screening of the thyroid
peroxidase gene in a cohort of 55 Portuguese patients
with congenital hypothyroidism. Eur J Endocrinol
2005; 152: 193-8.

Ambrugger P, Stoeva I, Biebermann H, Torresani T,
Leitner C, Griiters. A Novel mutation of the thyroid
peroxidase gene in patients with permanent congenital
hypothyroidism. Eur J Endocrinol 2001; 145: 19-24.
Tajima T, Tsubaki J, Fujieda K. Two novel mutations
in the thyroid peroxidase gene with goitrous
hypothyroidism. Endocr J 1995; 52: 643-5.

Pfarr N, Musholt TJ, Musholt PB, Brzezinska R,
Pohlenz, J. Congenital primary hypothyroidism with
subsequent adenomatous goiter in a Turkish patient
caused by a homozygous 10-bpdeletion in the thyroid
peroxidase (TPO) gene. Clin Endocrinol (Oxf) 2006;
64:514-18.

Pfarr N, Borck G, Turk A, Napiontek U, Keilmann A,
Muller-Forell W, et al. Goitrous congenital
hypothyroidism and hearing impairment associated with
mutationsin the TPO and SLC26A4/PDS genes. J Clin
Endocrinol Metab 2006; 91: 2678-81.
Tenenbaum-Rakover Y, Mamanasiri S, Ris-Stalpers C,
German A, Sack J, Allon-Shalev S, et al. Clinical and
genetic characteristics of congenital hypothyroidism

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

due to mutations in the thyroid peroxidase(TPO) gene
in Israelis. Clin Endocrino (Oxf) 2007; 66: 695-702
Delang F. Screening for congenital hypothyroidism
used as an indicator of the degree of iodine deficiency
and of its control. Thyroid 1998; 8: 1185-92.
Hashemipoor M, Amini M, Gheisari A, Sharifei S,
Iranpour R, Aminorroay A.Comparison of urinary
iodine excretion in neonatesand their mothers in
Isfahan, Iran. Endocr Pract 2002; 8: 347-50.
Hashemipour M, Hovsepian S, Kelishadi R, Iranpour R,
Hadian R, Haghighi S, et al. Permanent and Transient
Congenital Hypothyroidism in Isfahan-Iran. J Med
Screen 2009; 16: 11-16.

Hashemipour M, Amini M, Talaie M, Kelishadi R,
Hovespian S, Iranpour R, et al. Parental consanguinity
among parents of neonates with congenital hypothyroidism
in Isfahan. East Mediterr Health J 2007; 13(3): 567-574.
Iranpour R, Hashemipour M, Amini M, Talaei SM,
Kelishadi R, Hovsepian S, et al. [Tc]-99m Thyroid
Scintigraphy in Congenital Hypothyroidism Screening
Program. J Trop Pediatr 2006; 52: 411-5.

Miller SA, Dykes DD, Polesky HF. A simple salting
out procedure for extracting DNA from human
nucleated cells. Nucleic Acids Res 1988; 16:1215.
Orita M, Iwahana H, Kanazawa H, Hayashi K, Sekyia
T. Detection of polymorphism of human DNA by gel
electrophoresis  as  single-strand  conformation
polymorphism. Proc Natl Acad Sci USA 1989; 86:
2766-70.

Sunnucks P,Wilson AC, Beheregaray LB, Zenger K,
French J, Taylor AC. SSCP Is Not So Difficult: The
Application and Utility of Single-Stranded Conformation
Polymorphism in Evolutionary Biology and Molecular
Ecology. Mol Ecol 2000; 9: 1699-710.

Hayashi K. PCR-SSCP: a simple and sensitive method for
detection of Mutations in the genomic DNA. PCR
Methods Appl1991; 1: 34-8.

Nollau P, Wagener C. Methods for detection of point
mutations: performance and quality assessment. IFCC
Scientific Division, Committee on Molecular Biology
Techniques. Clin Chem 1997; 43: 1114-28.



603/Iramian Journal of Endocrinology & Metabolism Vol 11 No. 5 January 2010

Original Article

Potential Mutations of Thyroid Peroxidase Gene in Children
with Congenital Hypothyroidism in Isfahan Province

Karimizare S, Soheilipour F2, Karimipour M3, Khanahmad?, Yaghmayee P', Kokabee L3, Aminzadeh S3, Hashemipour M2,
Amini M2, Hadyan R2
1Sciences and Research Branch, Islamic Azad university, Tehran, 2Endocrine & Metabolism Research Center,
Isfahan University of Medical Sciences & Health Services, Isfahan; 3Pasteur Institute of Iran, Molecular Medicine
Department, Tehran, |.R.Iran

e-mail: hashemipour@med.mui.ac.ir
Received: 19/04/2009  Accepted: 25/07/2009

Abstract

Introduction: Congenital hypothyroidism (CH), the most common congenital endocrine disorder
in childhood and one of the causes of mental retardation, may be caused by defects in the
enzymatic cascade of thyroid hormone synthesis, called thyroid dyshormonogenesis, of which
thyroid peroxidase gene (TPO) mutations are one of the most common causes. The aim of this
study was to assess frequency of TPO gene defects in patients with thyroid dyshormonogenesis in
Isfahan province. Materials and Methods: This was a cross sectional study conducted on 40
patients with permanent congenital hypothyroidism, due to thyroid dyshormonogenesis. Genomic
DNA was extracted from the peripheral blood of these patients, using the salting out method. The
17 exonic region of the TPO gene was amplified and mutation screening was performed by single-
strand conformational analysis (SSCP) and sequencing. Results: Results demonstrated one
missense mutation in the (G2669A) location of exon 15 in one patient and seven different single
nucleotide polymorphisms (SNPs) in exons 1, 7, 8, 11 and 15 of the TPO gene. Conclusion:
Frequency of TPO gene mutation in this study was lower in comparison to other similar studies. It
remains possible that in these patients, the disorder was caused by a TPO gene defect in
regulatory or intronic regions. In addition, methods besides SSCP analysis and detection of other
gene defects in thyroid dyshormonogenesis need to be further investigated in this field.

Keywords: Congenital Hypothyroidism, Thyroid dyshormonogenesis, Thyroid peroxidase gene, Mutation,
SSCP



