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i - Thyroid Peroxidase
ii - Point mutation


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

O¥O S S 9 0 0 55 i Jlei

ICes 4 22 oS S

59 5wk 43, (Useislao 0) EDTA sanl aids soabs slls
el Gl osn sladiss S oS -V Te sl
SoSlse (Sak ol 4 o sl b gum Jale
S bag dallhs cidly JED Gl st it
Oldal pad sulie o Su50508 vat SlEdas S50 3A
it a5 e

gl Giss o Obhlay e (sa 5 Sue i35 DNA
b clile 5 pasla S5 aa 5 el glatul | S
SISl sdass —Y Lhsd 9 e s gl sl i
Bl (5ol

Skl cia\V GeneRunner l3dlayy S L)
w8 05 Gudsl solae 5 SuiS) Bble (sl (primer)
ol ST calen 3 Guy (Y Juus) o (b Slass)
S ans (PCR) Sy (slosuasy (uSly el o als
Al IS Glaa b 4 (s )luding

o 50 JsesSay Ve ol (uSly ol Bl usse wlse
p Rl 0+ 5S) 5a gl cs Vb 5 s Gl S5leT
L (0! - 05baw oS5a) ANTP Lylas (0535 DNA
VIO Jsesee ¥ clale b MCI2 (JsosSus Yoo wilile
ek Tag DNA w3l saly +/0 5 10X 5l Sy Sue
s Sl Sae YO ol paa o (Ol - O3bues =S,a)
2 ode OTCG VL wam s Juls 0 A 5381 55 (sl
Bl il diags SulsSae VOl 4 358 e
siws Lo PCR .ai 6Ll (iSly oS3 4 (DMSO)
© A0 sl gl oyl s slos b (OlalT- 3 50yl) il so 5
slalos b (el cnd JSauu Yo ures 5 Slel diidn ¥ ous
8 st g Jlail (gleo) FY-00 (JLail 5 A0 caidyal s
Sl (g2, VY Gomealinse s 5 (Alide slag 538
culgd 5o uS lay delal 4B Fr 5V X0 cae 4 LS S W
dalla 48800 Sas a0 VY ol G sl s se b slos L
L PCR Jsmne ¢ gy sobie 45 (HS15 aldl ) any iy
BV/0 55081 U5 s sad o35 (sealad Jobo (538 855 0
Sl 5 p Sk /0 wlass ) s Sae V gLl VY
Ol b s 5 5058558l g A SBI L B80T cue
Sobe el b gy T go3las) 5 sualie (2dy slhsbe 5 s
ik anl 5 4awslis 100 bp

i- Salting out
ii - Dimethyl Sulfoxide

Soe o9 @looss cose © Wlse e 5 Gless culss
0 Sl oSy analplie 5 Sa,0509 Sae olEEas
Siie Gage IS L gals (aundd gl g stdase
858 59 4 oLlsdoad (Ohlan onl 5o abenn 5,KS
YR ﬁ.&

G dalllas posab lod O € W SIS (ol 055
OaeeS 5,58 588 a8 9l gl 53 s sy (Sl 4 (s
OSAS @ Ml 123 5 55l adad 3l ams ole S LagT 5wk alad
3 (TSH s T4 o550 L) o a1 5 dalae ol afi g8
GOSN G S Gl 4 isolay Sl o oo
oS 5 oleos ebss 5 (BB el abs,n saldole
ER50ms Bl g cpbala (pl o (solan e iud (gl ga
59,58 G50, 58 S 3 el B S Ly aski,s
wane Oleos BN US adly (adsuS 3555058 owd)
ad o aladl afens okl (Sal b SIS s
SlEda3 3K 5 50 Cone Sw sl ol K b i (B81S g
Voo Jao S 5a olSis b acnd g3lie 5 5050959 a2
S adisns (Sl 5 58K V/O (golad Linear gy b
29 R gaal ) el gla o planar s glas 5ok
Al alad) Sl aiSS L5 u S extension caas
=il Gamma camera ESPECT 75 PMT L s e oK
Sley 5 Al su oo € SKUS LS e ol s
g0 31 U8 5 gashsos siliosle o aS (sl gl (andis
09 4858 e 1) Ao (Sl 5 Wilead wd 558 (Sl 5l
St Clae 38 e aladl 3 g ouls pLES ke oo
L .33313 sl aialy o357 oKl ualg gu Ho € S S
Wi S Fogea o Bad (BS g s5bgs panddl o,
(S 958 53555505 580w «acly b (Seal by (1S 53 5un
it e 5l sl

22lo a5 508 (saldsule (O S 4 GLEe Sl agu 85 S
Oleos sl Sl S G B gy € wog Sl
wliie 5 (S 5 alyhe Vo =) sads Hlee TSH (ligea
Esane oo Al b (Sl b (S1S 5 g Sl 058
oile LBES 4 Hs S ) s ol 4 wgos Dhae
09 Wit b agll Al 5 el aBsss @l
S SS cnla; oo O s s oSl b (SIS s
s 43 S dalllas 4 055 sl Ololen Gaalls

s O DlBe ps s 55 S B Al a3

Dlagiss OsSIG sladdsl 5o (A Bl 5 S (5w


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

IWAA (o3 @ (golods :/,‘b)jé (509

Ulpl panagilio 9 j1y0i9) 3 32£ gdan

OY#

Haseas) paasd 955 05 5SS 61 438 IS s Lo SHLE T Biladiadio - Jgua

slon Caa¥ls JS",LéT Caeud(paaly ‘,SJLE.T wals
Sulnl ok e (5=3) JIs NG (5=3) Js
ks 5 5
(bp) G G
skl skl
eSS X!
A% Y- V- GACTTCCTAGCATCTTGACG +#v  CACTTTACAAGTTCCAATGATG .,
5.0 YYO V¥ AGACAAGGACACAGCGGTTC +40 CATGGCCTTGTCAGTGCTTG Yol
s.%  YVO  _sV AAGCAACACTGTCAGTGAATC YT TTAACAATGGCAAGCTTCAG Yors )
s.% yan  -s.  TT AGTACCAAAGATACCATAGAC s CACAAAGTCAAGGTGTCCTC Yol
VO YeA —\ed CAAATTCAGATGCTGGAGTCAC +wvv  TCCTTCATGATGGCATCTAGTC 4.,
SV TA\Y  —AF CTGAGAATGGTGTCTTATATCTG v AGCATCACAGGACCCAATC 5 s )
20°  YYW -5\ GTCATCTTTCTGCTACCACG +s.  TTGACGTTTTAAATAGCACTTAG vy,
5.0  PYA 5 AGAGTCTTACAA AGG GTGCAC  4ypy  AAGTACCTGGGAGAGAGA AGC 4,8
.0 vYy -y TCA CTGAGATGCTTTTCCTAT C 0 AAGAGTTCATGGGGACCAG 558
SO YeF o0 GTTTCTCTAGAACTGAGCCAAG VA AGTCTCTCTAGCAGCAGGTTG . . g
svoc  vr.  _ay  AACAAAAGTTCAGTTCTGTGAGAG ¢y TGTGCAGAACGTGAAGGAAG ., <]
sv°c  v.A  —fy  CTCCAT GCACTG TGA CCTTAC v CTTTGTTTGATGAGATGCACG vy, g
$.°%c yvy s  CTTTTCTCGTAGTTTGACTACATG ;o  CTTATATCGGAAACATTCAGATG yy_ <
SVo Y. s AGAGAAGCACCTCCCAGAAC 154 TACAAAAACTCGCAAATGGAC ¢ - <]
sy YRE —vo CAGACTCAGGCAGGACAACC 154 ATTGCAGCCATGTCCAGAG \0eps !
SYoC Ya. £ CTACCCTCCACAGTCACGGT 04 CCAGATCCTGTCCAACCACT s, g
AYC YWY —VeA TGTGAAAAGAGCTCCTGTC +¥4 GTGATTTTGGGAACATGAAG  \y. <]

ol wim 5o Ve Jolid Touiulss 5ue A & 4 Y4 ase]
o ¥ ogles o cel V-V Sl w0 JETe
el (sl it 5485 K aly ¥ 3 L ol S Sl
Sl 4o suliia) 6,8 el el &5 iy 3 baal
s 70 Jalit Jolao b 48850 e & J3 i) € 53
olin b ddds Ve delol Hu g o JoUI /P 5 Sail
Lawb jhie O L gdiend ) (o ol g2l K, 7 8,8
5 Bud ey BB YV asallesd 5 71/0 NaOH Jslas b
A 38 ghe (S 7Y Sl ased oS dlal b ol o
551 (e JSES) sk S b Jeols slasly (e
S (GMosad 5y Dad danlio (B S L8 Jae 5 (SSHa

ii- Nondenaturing

OlaasSl a0 05 sl glagiea s ¢l

€ o ool G ok sliied 'SSCP o SILLe talesTs)
Sllan Hob 4 (A G538 4 bissye 0ali 5l 5uk @) su
S AdesSee VL (e J5ES) panb JUES slres 4
S g0 95 ((/20) aseles Jols «S SSCP loading buffer
5 ok bslie wul (£+/-0) Blaw ob15 5 (£+/-0) sb
@ass A0 colsa s s Vs sae 4 Jeala LS S
Sy S soliind) b L pupe ol J8l & 9
BST b U5 s sad wuns slaaly (00 4 Osibola

i - Single Conformational Pdymorphism


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

¥V S S 9 0 0 55 i Jlei

ICes 4 22 oS S

o laal glalea Glhae g 5 B JB Cpaas 3
b alasI SSCP Siss
Il o b 8 sl 3 Jemla oMl AT 5 a3
Hasell 5y 38558 05 ol (ML Gupen 5 0k alad) Sloy S
54l ys (galicu s 4 (Gen Bank Accession Number : DQ011222)
Ol 9 A suly 3 (http://www.nebinlm.nih.gov/ Blast) Blast
S o ad peddie ol (M5 b bgse 5L AN LS5
& i3 T a5 Lol ol a3 (Lol ala
Human Gene Mutation ¢, saeu5 o SleMal S b suel cacus
s (http://archive.uwem.ac.uk/uwenymg/hgmdO.html)  Database
o (http://www.ncbinlmnih.gov/SNP) SNP = jledb) SiL

Laaisly

Vo <TSH U Slaws ¥ conds swdlsal )8 IS8 S a5l
390 0% e 5s pSesSae VS T4 5 3l s sl g lae
Oblan olsie & 5 S ank (SIS Hsw 5 oSl b
g O el adeos el S 4 e
LSJ)S AR u:'~‘”3 ad dallhke u:“ .JJ‘J 0580905 88 s
MYKEY (5..\4\5[.‘.'&3\9.5 C‘j..b‘ (5‘)“"

G V/V) sl ODlls sud gl a5l sLaDNA (s4aa
J...al.& Ao UA‘JJ K) LAL")J:)g‘ O‘)L&f Edad 9 oad sals
B 58S el a8 5585 05 slao il s g 38
s 5 TPO 5 5 (SNP) (sus AK 5SS aund s g0 Ly 655
0038 58 L 5 go gl iols (LES VO G938 o 1) Gy
Soge © (Fsenn) O Sl jslee sal 5 S
alls g0 58 50 V0 5 VYAV Gudé:)g‘ K Q;i)}a.&
Bad saalde Ghlay 5o oK 5 oK) sen
29 SNP (gl)ls slads gai 45 b 53 5eSSCP oS 5a (sla KU
s S ) o Sinssia 5 o Sidsea alla oo s
L;J‘\}i Gﬁﬁ B dalllas Q:I.‘ B sall C_\é[ﬂ ‘SLA‘:.A.LEA‘)\}AL;‘%
Y Joss oo cnd ssa 90 SNP - Sledlbl SO o 5 su
e oblan Lo ol Glhd 5 basd, el JKils
C.u.u‘ 88l G‘)J dallao

g e o ale 558 4 s oS (&I s o Lo
eolwoalla 5 il 580 0 S aaa 5u saae PCR )
- 03LS) J5 5 DNA jaulas oS law s PCR Jsenns
A GBes 0 el b s Gl gl ST L 5 (ol
Omaad (oS - 0558k oS,d) olad Chse 4ol
s s

ok 53 s Olsie 4 (e JAS L b S ) o
03 NS o0 A s 6F sa S6 S b @S
H oS e 358 3 ase Cnl DA (5los il SlaseSl b 55
s soliienl g3 a5 508 335 55505 58ms (solaw WU all S
Yo Cpua 59 s T4 5 TSH a0 (sl sacd LSl s 3
el o9 mdls e 4558 BISSses 5 (Sed 5 0 (Sl
94 (I el Hanalyah 558 5 oS Al s4es 0
a8 Sl 1555 05 NS5 59 (55 A 55 53 8

sl sladisas sgay pue ale o Galedl pord o
EE5 W cmran 50 TPO () 5o uS K Huss
29 B AK S il ssa O 5o S I sa) e J S
ssas (23l sad anl SlasSiadsns o5 ) ghaal
stal K o oS Wl S aladl s s sl
S B oo (S olE Ol g 58 03 SeS)
358 (550 it saalidie (e JHES) panle JAS L Sl
O 09 S K sl g 5 ad IS Guas 5sS3e
G G oyl 3l s Jalse 5o ad anl (55 seal
s saliiel (S35 saal o gl oule JHES s Olsie
I3 oo e S 5 ohlen nle oo LIS o
i 55585 58S el s ST L

S canlin 5 4 age sl it 31 (S S el
sid LSS (gladalad go5lul w NS 4o 31 SSCP o I L2
b S5 caralian Lo sl S 5 coad PCR Lacu 53
3 asld osa s YL 4 YO bp I DNA (gaakd Jsb inl 3l
350 3L Y0+ spun aakd Jsb YL wn Y pare S5 o
SRS 5 Gass Koo e A (OS] il s e 438 S
59 SSCP S5 gabians 0 (v sl oo Ll y
il NS Gl s LSS e Hob 4 Ladisal (sean
olaw 4 51 Saad S 058 ¥ e G 5o il s e sdle
05 4 bssse bkl ald s 5 esdle 5 olAT) o
b s s lagT 5o lag 58! S SSCP b s TPO
Jeola sladiil L SSCP sladiils (sewlia gl LIS ol


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

1AM (o3 @ (golods ‘f’JMJé (50192

Ol punpdoilio 9 juyii9)3 322 (galao OYA

03 9080 Olobass 53 Jlases) paaddi g a3 (5 sosel Cons a3 SLSNP-Y Jgua

goolad (5o et il e ab 3350 SNP L ()] jlass ulaas wab
SNPos  glayl Bl oo o s oS 5 o
SNP uald 9o uald 9o
Gol sl Tas s
- - YA - \Y - A-35G Ssesse N
- \Y - YA - \Y o GlIA VosX Y
rs4927611 Y Missense} \4 \0 P A257S G859T VoSl Y
1s2280132 X Missense W X3 q A373S G1207T AosS) ¥
1s2175977 X Missense \a X3 v T398S G1283C AosS) 5
rs10189135 Y Synonymous§ \a \0 P D666D C2088T WosRl
rs1126799 \£ Missense \Y \a q A847V T2630C V0o R) v

€ g Missenset sy gad o 005 g 40 Slasa€ o 55 05 ) e S (VY) il et al. 1989 Kimura Gules 5 W3k (5,186 jlac =SNP *

Ol s VoS healancal D ooy 8 57T 0w S (0¥ T A s o el el 5033 s <€ g2 Synonymous § o s oo el dacal 5035 Cases

L osud sualine (iga Gl ud sualiie & K55 508 O o
s YUy Gl SHET gu 58 b (N G sl
(Y JSa) ad s

Lol 5o TPO 53 slagsiS) alas € solan Llea Lo
Gline @il Gl € ads (IS s wd IS G
was Solaws ol 53 SSCP 31 Juala slacsily

S S L A0 %) 4 b e SSCP (glacisly

I SNP chls sladises 5 panb JOES 51 oslite 3Soa
058 59 M s SAIBT () U uls ol las S 5
03 VP osla 50 (G) 0l S as S 5 plawla sSis
s Tarcal 53 s & (G2669A) (A) owal & TPO
Sfssy Mo camdise 3 1y (A) Gasl 4 (G) cewdS

G oS ol € wsd awl ssdie HlaaSlnady s

slacian,; T2630C olsula ;o SNP w3 0,80 Y Guay . raabb o 1) a0 (59581 4o b ga 5o SSCP 5 alis - Jsu
a8 ) a0 9%y 908 &y g 4 SNP (gl jla ol 8114 gAY Cuuy .0 95059538 @y g 4 SNP (¢ jluul 81 : # g ¥.F

G2669A tiund g0 o & 950 ) 90 i sl yls


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

O¥a S a9 5 85 55 g Il ILSes 5 gl o S S

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

G26694A

G2669A slula ju o950 900 g 1,10 9,8 da boga po VO 0958 (g8 (s alia - sk

oS JuAvbel] b YoV Jla o S gl o
05 08 O wd aladl Hlan Y2 50 (pSelsa 5 s
$Sore whg ot B35 sess80ms Iyl LY Jale TPO
59 OEar 5 5 Sl b gaallhe Sl ran 5o sk
o e i aladl Llag YY Lo Jbodl cpbals | S
e Glhlay L3 TPO 05 Giga YL goad 58 i
99 dadllas T Hu ol HLaS 1) (5B o8 33555 50, s80ms
09 Rus gaallas M as sualine ollas 74+ So Ll £
J 5y 5538 50 GLKea 5 FBsSis09, buwg Y00 Jlo
W oo Glia g9 A (o O 9 el alad) Hlan 00 0
03 Yoo ¥ Ul o &S glallhe o Mol (iR Llas
© Wie law VP Ho il aladl 50 b Glb H5aS
05 03 Ol 6ol (Oolas 7¥Y) Slan V 5355350, 58 09
s dsas Jlaial € wd Gl dallas T Lo .0 e TPO
b 9 Gl b s TPO 5 el 5 (o550 alsd o
Ololass mbles 5o w9505 5355550, 580ms o Jaas Ay
sl dsas
3 TPO &3 Lo g pond Om ool s 4 bl
b b aalllee 0l 5o 8558 B38se0580ms soles
sl op k) s 4 LU, & T e,
Woss Bl ad oS PEPseosa0ms olan 5 05
s wlitie gladalllas 51 3ol Sl 5 bl il sies
5 s gallas 3 S Ghlan dlani L gaallas Lo
o el 5 el el gaallas 3 idw JU,
S5 wlin gladallbe gouguna Lo lolas olasd (ol by

05 09 Ul S pand Jo¥o 5l Wl e Glolan oS wlass

O YRl Jls & (TPO) HlaseSlppadg s pl
i OIS saaesSl) w58 (sLa0 geo 58 S ablyi o s
9 OmBooS OfSsny 09 GpdsoS sl 4 gy JI)
GoSUSE Hobie 4 Holae goud Hlaws slagn)sus Juas!
el sl ol o T Gestege (o8 slapses e
S5 Jele 53,858 B ol & TPO o3 59 Giea
VTl s S 5me w58 335 55 5009 s
SlareSlnad o8 05 Ol poad Oloee alllae Gl 5o
Ola) adgrs R3shse058 (w4 We So S ¥ 0
a8l asse S e Hlan ¥ G S a5 lgden
Ol a5 TPO 3 couiiSeS 55 5o Giga sl <
sl by aalllas 5590 Oolan 50 TPO (5 Gligs gsas
cuadge 53 TPO 510 §s38) Ha wad (5,18 Giga
el bus o] wiasn € wls s G2669A
adie 5L L P stselal © (G) Hed Ssne
SaseSlpadig o8 sy AFe caalise Lo (A) Cal)l
& Lssse agin gl TPO 5310 65580 « la o7 51 .ol
re€luad g8 Gl ldd o0 (Domain) g o
Ome s () GBSt 5 o5t o Jeala S WS e S
B s et S gladsle (s slas b
alan) A slie b 088 55 s Ll 5o 5 3,1 o
S5 oy 3 Slae (gl € mais JLall aue 0K o
0% 5 OBy cnllad (il 4 ke ol 55502 TPO

Y\ . . P . . N -
Do 358 53 a5 50 (5058 ail 85 Glae (RS e


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

IWAA (o0 ) (ol ‘/P‘“Jé’ o022 Oyl paadoilio 9 jyyi19)3 32€ galan IaIA R

el Gl gline glalale J<as SSCP Ll
xS Jle 6559 bl 1 50 DNA (gl ;S5 (slas suas) «S
ssa 4 SAK glas) JIs Loy Lih S5 s
o obabd S a o &I el can Al ol 5 9,8 -
SLDNA  (ul b o Spe 55585580 ot Lo U3
© oo aal (S0 Gl S gl S las,ss
SSon S el b ST U5 sus b slads,
a5 s anls gl e e olis asa ) S lite
omtl sl SSoa g SI slls sladisas o) g Gaid
on @l Gieo ) @UlS @b aa wedie IS
oannds BB e gaalllas 5o Mol 780 ssua aiga
S galaxs 59 (SNP) (guss S 5SS qnad 5 gy i (950
oo wlde Bk 51 9 SSCP (55, LTPO (3 slag 55!
L olas Ll oo a8 Guuad 5 Juals (sladisl
K5 el S 480 o Ly SSCP 4 Lo gy (sladiily
SO ol b Ol omnd (oYL aa 4 oead @ S K o
b aiile 50 SSCP oSS Jla fae 5o (o ol Ko
culas Sl e 51 gam o il s SIbe slaskass
5 saulesT bolyd & wud Guse Gy Ol g0 SSCP
SIS 53 5o oS 580 S plagies (e al pae
35 59lse 59w b IS e G, olas Al
L o dose gladald (IS al g 4 bgsse ol puis
allas Lo plnly Mo usn LB
BB SSCP (a5, b € plagipn wsny Jial als
Wl S sa g i enAdS
slagolan ale wylge pdas Ho cwl S3oLLE
SsSisen S slaiia oplie ag) sl &)l L S
Ohso b sad Baa alss (lan (pl o S al (5 5o
sl wiind Gandms B el ol 51 s wisud gy 35 PCR
dls 0 @Ko SHn sladsis il oo 5o
L o o0 (a1 g4 ()5 (b (g5 S Giils
5 SSCP S5 b laciia 4 opl € 4wl iS5 PCR
s oyl i 5ok laa il GenddS (BB S el
855 PCR L TPO (5 slags S sl olhlean (stea o
SES LB S ads wdly gleal golen b 5oy sud
o ad ) osSidses S5 Bla sy Jlaal 5 aals
S50 Ollan 5o oo Sk slacdia usay G
ok slacdia (586 4 SHed S 5l oo wb 1) s

GoSeS puosr O s edle 4wl Sl a5 50
.55 end Olao ik e Al Y B Y 808 o a8
5 0 sSe58 5 (oun s stalllas wiile w553 (5SS el
2l 53 gad dalllas 090 I8 Lo golans wsag 5 9 JE
Oloae oasds wose 5 Lo aeadl adl L u)lse wle 4
iadlbs Hu ol 5 oylse Jolds Lo sdallbs o (iga
28 S s TPO o5 55081 (als o (g mals
sl Lo Gl om bLS)) el gladllas oSG
PoPseosa0ms golan 5 03 () el 5 (5l
Slels dallls o €€ pholen ol sudd LIS ad s
b Gooinl gl Ho Giga wsa s Jlaial wd SS
sl o Glga 3l S Shlan o Sl a0 5
Ol curan o il (Sas wojls say wWisgs S90S
05 kS s Gul 2le L ol
ol Ol YL wesys Jele HlaaaSI g0
50wl € Sy gallie wBl w58 B35 se 080w
Sl G o b ol ol 0,8 L5 Ll e Lo geallhs
Do 1 ass & bgse (SB35 ual glital cunes
curen o dadalllbs ple A5 el (See il
soler o9 dde S planl Ol Ol
praes (olae JUIS glags Jold add g 505 535 55 50 58 mss
GG g Gaodly 5 SlanSlad o508 (ol 52 s 5 55 s -
0% gobam S8 5 Gy SlanaSI s 5508 O3 o9 Ol O
Koo slags Lo Gl dds 0 b o o Glolan
e o S S sl oles ol oo e
S ol dalllas o soliial o0 SOSS ciulias
Yo conlaa b cawlie 5 ol00) slaghs, 5 Ss SSCP
Slics glacada) Pei) Ky gLaEA) (andds gl
sl 5 Bia 5 uS M85 S platls s o o0
Tl alalis BB i, 0l b ass I s Sa S
&b w8 5 TPO 05 Lo @hbd Jiga YL poud
ol HES Lo ghhl slaghea Ganiids o SSCP SuSs
59 0T AT ¥ 5l sl o 4 o€ i, ool sblse
3 s AL sES G bss se (stalllas Ho il dalllas (ol
s AlLoE (sl SSCP SuSs 5 5 JW 5 5 psSesa
99 8 ool sad suldi) SlaneS) a5 50 05 H9 Gl
oendd sl 85 by, SSCP el (dallls
Sl 0ol &S ol sud isae TPO o5 slagien

il sudla saadllae o (i) Ol GBI 5hys sanl


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

00\ S S 9 0 0 55 i Jlei

ICes 4 22 oS S

b (L5 b danlie o golan b dalllas (ol 5o su
il s S EAS Gl 55 e 3

3 300508 da olaEad S e culea b ol Gol 1 ) Sl
GSEdy oias s ol (Sahy aole slils aundplie
a3 0508 OLKaa Hlad aladl Gl Hsialy sl J Sl
S pagad 4 Ol Ktk il (JSlse (S i
Sl pole sBauls omas5 sl 5 (s wen Slb
s Lol el salie 5 5250009 9ae olidas 3X5e 5 Gl
o] asine slasal pla 5 lolan (stea 5 Gainpd (suS) 5 BB
I oliel 5 el ol il oL 1h Lo pob ol Ho S

.‘;::J‘J

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.

ssms Jlinl Wb ol sadis LIS TPO 53 L bl Lo
(28,8 SIS 53 e 3550 Glolan Lo 1 as e O
23 TPO 5 4 by Gl ol (K Hsb
Olgdeal Hll 5o wds 585 33553500 580w 4 Mie Olslan
latallas g gans Lo ol wlie lasallls 31 S
s oot slagiga (punos wule Gue)y ol Lo Sidu
sols sy aalllas ool 5o & TPO 5 el ,als
B0 DS Lo s8I LE Sos slags g O saliial 5 wiads
09 duao slags mba Ho Gl (oo ssbnes 5 SSCP
sl ST ladalllas o sabgns B35sesh s
Sl g0 gad i b s 1S sladalllas (iinan o g oo

OIS slaaiunisse dly (LS, s sl Lo

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


http://ijem.sbmu.ac.ir/article-1-900-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

1 FAA s> W ‘;aJL\..:? 7,.&))'4 (5090

Ulpl panglgilio 9 jayii9s3 3ac galza  QOY

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, Gruieiro-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, Saloméo 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.


http://ijem.sbmu.ac.ir/article-1-900-fa.html

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

[ Downloaded from ijem.sbmu.ac.ir on 2025-10-27 |

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, I.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
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