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MPOAOIOZz

O 6pog duoTPoPIVOTTABEIEG XPNOIKMOTTOINBNKE TNV TEAEUTAIA €IKOCOETIA Kal
TepIAapBAavel voornpaTta Ta oTroia o@eilovTal o€ PopIakr dlatapaxr Tou yovidiou Tng
dUOTPOYIVNG UE TUXVATEPN KAl GORAPATEPN THV UUIKN ducTpogia Duchenne (DMD).

O oko1rég TnG TTapouaag diatpIBAg ATAv N avaTTuén Kal n EQapuoyr véwv
TEXVIKWV YIO TNV QVIXVEUGH ONUEIOKWY PETAAAGEEWY Kal OITTAACIGOUWY OE AOBEVEIG
ME puikry duoTpogia Duchenne/Becker tmou &ev £pepav €AAeiwn oTo yovidlo NG
ouaTpo@ivng Me amwTato oTéxo Tnv BeAtiototmoinon Tng diIdyvwong Kair Tng
TTPOANWNG TOU VOOANUATOG, AAAd Kal TNV BaBdTtepn KaTtavonorn Tou.

H exmoévnon tng trapolcag SiatpifAg TpaydaTotroimnénke oto Epyactrpio
latpikig TeverikAc Tou [lavemoTnuiou ABnvwyv, oT1o Xwpéuelo Epeuvnrikd
EpyaoTtriplo, cto Nogokoueio MNaidwv Ayia Zogia.

O¢puég euxaploTiec Ba ABeAa va ameubuvw oTtov Kabnynt MeveTikng kai
AleuBuvti Tou EpyaoTtnpiou latpikng MevetikAg K. EppavounA Kavafdkn yia tnv
guKaipia TToU pou édwoe va epyacBuw oTo EpyaoTrpio Kal va TTapakoAoubrnow
EKTTAIDEUTIKA TTpoypduuarta oto MavemoTtAuio Tou Leiden (EpyaoThpio TnG latpikng
oXoAg — LUMC) otnv OAAavdia kaBwg Kail yia TRV €TTOIKOBOUNTIKA TOU CUUPBOAR
KaBoAn Tnv didpkela TNG €KTTOVNONG Tng Trapoucag diatpifrg. @a nbeAa va
euxapioTiow 1B1IITéPpwG TNV Kabnyntpia [eveTIknAg K. Zogia Kitolou-TZEAN TTOU gixe
TNV €TTiBAewn TnNG d1aTpIBAG Kal GUVERAAE ONUAVTIKA OTNV KaBodriynaon , oAoKARpwaon
KAl ouyypa@r Tng TTapoucag epyaciag. Oepuég euxaploTieg o@eilw otnv OPOTIUN
KaBnyntpia Tlevetikng K. KaAtmivn-Maupou yia Tn ouvexry Tng UTTooThpPIEn OTnv
OIEKTTAIPEWOT) TNG TTAPOUCAG UEAETNG

Ogeidw emiong va euxapioThow Tnv Opétiun KabnyAtpia K. Aikatepivn
MeTa&wTtou, dieubuvTpia T6TE TOoUu EpyacTnpiou, yia TNV €UTMOTOOUVN TTOU HOU €B€IEE

Kal Je OEXONKE APXIKA WG EKTTAIOEUOUEVO KOl OTN OUVEXEID WG UTTOW IO dIBAKTOPA.
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Idiaitepa Ba Beda va euxapiotTiow TNV Apa K. Kékou Kuplakn yia tnv
KaBodAynon Kai Tnv UTTOHOVH TNG, KaBWG Kal yia TIG TTOAUTINEG CUUBOUAEG yia Tnv
OAOKARPWON QUTAG TNG EPYaTiag.

MoAAEG euxaploTieg yia Tnv TTPOKTIKA BoriBeia kal NBIkr) cuuTTapdoTacn TOUG,
o@eilw oToug BIOAGYOUG, XNUIKOUG Kal 1aTpoUG @IAOUG HOU KAl OTEAEXN TOu
EpyaoTtnpiou latpikng eveTikAg: XpioTaAéva Zo@okAéoug, XplioTiva XpioTo@idou,
AyyeAiki TaAavn, Eupopeia TCaykapdkn, [epdoiyo Anuiciavo, Aotracid AeoTtolvn,
Muptw [MoUAou, Eiprivn PuiakTtol, Akn Meypéun, Xpiotiva Bpettou, BaagiAn
Oikovouakn, Mapia ZBiyyou, EABiva ZakeAapiou, ‘EAca Kouidn, NIKOAETa ZeAEVTN,
Mewpyia Touvra, MNewpyia Kakoupou, ApoAia Zepteddkn, AyyeAiknp KoAIGA(EN Kai
AnunATpn MNeTuxakn.

Euxapiotw 1ig AvatrA. KaBnyATpieg kupieg Ppucipa ‘EAeva kai Jan Traeger-
Synodinos kai tnv ETttikoupn KaBnyAtpia k. Mapia TZETn yia TIG €TTOIKOOOPNTIKEG
oudntNoe€ig KA’ OAn TNV TTAPAOVI] JOU GTO EpyaCTnIO.

MNa Tnv Bonbeia TTou PoU TTPOCEPEPAY, EUXAPIOTW £TTIONG TIC BIOAGYOUG TOU
TUHAPOTOG TTPOYEVVNTIKOU eAéyxou Kupieg TouAa MMavayiwTtommoUAou kai EANCABeT
Aagépuou KaBwg kal Tnv eTTikoupn emiueARTpIa Ka KwvoTavtiva Kooud pe Tnv otroia
Molpdlopal TO idI0 YVWOTIKO QVTIKEIMEVO TWV VEUPOUUIKWY VOONUATWY TOV TEAEUTAIO
Xpovo.

MoAUTIUN ATav Kal n PonB&la Twv TTAPACKEUAOTWY TOU £PYACTNPIOU Zoiag
Bpétta, ZtaupoUAag [MamadotrouAou, Kwvotavtivag [MouAiou, Averig Kooud,
2ouCdvag  lewpyouAa, Twrtag TMaudotmmoudou, ‘Eong  AavinA,  lwdvvag
XploTodouAdTou Kal ZTTUpou AvopIiwTn KABWS Kal TwV YPAUPOTEWY TOU EpyacThnpiou
Aéotroivag MtréANou kal Afuntpag lMahaiotravou. ETriong euxapiotw Tov MixdAn
Moaoyo yia Tnv eTTINEAEIO TOU €EW@UAAOU .

2TOU yoveig Pou o@eidw Ta PEYIOTA yia TNV AUEPIOTN OuuTTapdoTacn,
OIKOVOWMIKA Kal NBIKN, KAl TNV aTTEPIOPIOTN aydaTrn Toug 6Aa auTd Ta Xpovia, Kabwg Kal
oTnv ouluyd pou Mapia. Xwpig Tn BorBeia Toug de Ba Atav duvaTh N oAoKANpwaon

auTnG TNG DOUAEIAG.
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MepIAnWn

Eicaywyn
H avixveuon peTtaAAGgewv OTO yovidlo TnG duoTpoivng £xel atmodeixOei

ID10iTEPA ATTAITNTIKA KUPIWG AOyw TOou peydAou peyéBoug Tou yovidiou (79
ecovia, 2,4Mb). MapdAho tou €xouv avaeepBei otnv BIBAIoypagia «Bepuég
TePIOXEG» («Hot Spot») O1mmou cucowpevovTal eAAEiYeIS Kal dITTAACIQOOI
eCoviwv, dev €xel avapepbei éva avadAoyo onueEio OUCCWPEUONG CNUEIAKWY
METOAAGEEWY 01 OTToieg atravTwvTal SIAoTTaPTEG KAB ‘OA0 TO MPNAKOG TOu

yovidiou.

MeBodoAoyia

2TV MEAETN auTh TTapoucidlovtal Ta aTToTEAEéOUATA TOU €Aéyxou 645
aoBevwy (608 dppeva artopa kal 37 OAAea) TTOU TTOPATTEUPONKAV OTO
Epyaotrpio latpikriig NeveTikAg Tou lMNavemoTtnuiou ABnvwyv TIGg dUO TEAEUTAIEG
OeKaETiEG  yia  €Aeyxo yia  duoTpo@IivoTTadeleg. O1  eAAEiYelc  Kal Ol
OITTAACIOCUOI EVTOTTIOTAKAV XPNOIMOTTOIWVTAG TO KAAOIKG TTOAAATIAG PCR 18
ecoviwv aAAG Kal 1\% TEXVIKN TTOANQTTARNG evioxuong
uBp1doTToINUEVWY avIXVEUTWYV PE TO €vCupuo Tng Aiyaong (Multiplex Ligation —
dependant Probe  Amplification, MLPA).  O1  onueiokéGg  PETAAAGEEIG
avixveubnkav xpnoigotrolwvtag T péBodo odpwong ECMA (Enzymatic
Cleavage Mismatch Analysis protocol, Vogiatzakis et al, 2007; 2010) n
otroia TITAoTTOINBNKE 0TO Epyaoctipio latpikAg [eVETIKAG, apxIKA vyia TIG
QAVAYKEG TNG TTapouoag HEAETNG. O1 onUEIOKEG HETOAAGEEIG TTIBEBaILONKAV PE
avaAuon g mpwrtoTtayoug doung Tou DNA (Direct DNA sequencing). Ta opia
TwV MPETOANGEEWV (OTTOU Oev ATAV TTPOPAVI) MEAETHONKAV TTEPAITEPW ME
TTOAAQTTAG PCR 1 MLPA. TNa Tnv ouykpion Twv 6€dopévwv XpnolPoTToInenke
n Tpatrefa PETAANGEEWY yia To yovidlo DMD Tou TravetmioTnuiou Tou Leiden,
OM\avdia (www.dmd.nl).

ATtroTeAéoUATO

H 1Tapouca peAéTn atrokGAuwe ouvoAikG 309 PeTaAAGEEIS Kal €IDIKOTEPQ, 254

eMeigelg gCoviwv, 24 dimAaciaououg kal 31 onuelakéG PETaAAAEEIS. ETTiong
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TAUTOTTOINONKAV QPKETOI TTOAUPOPQIOUOI TOU Yovidiou TnG duaTpoivng atrd
TOUG oTroioug 6 xprdouv  TTEPAITEPW MEAETNG  AOyw g
au@iBoAng TTaBoyéveiag Toug. MNapdAo TTou n TTAciown@ia Twv PETAANAEEWV
Tou PBpédnkav evroTmmiovial OTa yvwoTd «Bepud onueia» TOU yovidiou
Taparnernénkav OlaQopEG OTA OplIa TWV METOAALEWV O oxéon MPE TA
avagepoueva otnv diebvr) BIBAIoypagia.

ZUNTTEPATUOTO

1. TMopatnpriBnke pn TUxaio KATOVOWN MEYAAOU apIOUOU eAAsiwewv OTO
KEVTPOUEPIKO «Bepud onueio» (e€dvia 45-55) kaBwg eTmiong Kal peydAou
apIBUOU BITTAACIOOPWY OTO AMIVOTEAIKO «Bepud onueio» (e¢ovia 2-8). Ta
atroTeAéopATa auTd cuP@wvoUv Pe Tnv dieBvr BiBAIoypagia, (Tuffery-Giraud
S et al, 2009, Aartsma-Rus A et al, 2006). Avapeoca oTig 31 OnUEIAKES
METAAAGEEIC  TTOU EVTOTTIOTNKAVY, TTAPATNPHONKE CUCOWPEUCN METAOAAGEEWY
oTa €¢ovia 21 Kal 66, ue TPEiG DIOPOPETIKEG JETAAANAEEIC O0TO KABE éval.

2. Katd tnv didpkeia TNG MEAETNG atmoKaAU@Onkav 31 onueEIoKES UETAANGEEIS
Tou yovidiou Tng OduoTpoivng o€ aobeveig pPe  puikl  duoTpo-
@ia Duchenne Becker. Zuykekpipéva, 37% Twv PETAAGEEWY ATAV PETAANAEEIG
aAAayn¢ TTAaiciou avayvwong, 17% nrav PeTaAAGEEIC o€ onueia paTiopaTog
Kal 46% peTaANGEeIG TTOU  TTPOKAAOUV TTPOwpPOo  KwdIKOvIo ARgelg. Ta
atmoTeAéopaTa TNG MEAETNG OUP@WVOUV Kal e Tnv O1EBvh BiBAIoypagia
TTaPOAO TTOU O apIBPOS TWV acBevwyv dev ATAV IKAVOGS yia va OIEUKPIVIOTEI TO
TTOO0O0TO TWV ONPEIAKWY PETAAAGEEwY o€ aoBeveic pe Duchenne, kal Becker
cexwploTd.

3. Atraiteital n YEAETN TwWV PETAAAGEEWY OTO yovidlo TG dUCTPOPIVNG aKOPO
KAl OTIG TTEPITITWOEIG A0BEVWYV TTOU EUPAVICOUV ATTAG UTTOKAIVIKG CUUTITWUATO
(6mmwg augnuéva CPK) kabwg kal Ot TTEPITITWOEIS QPOPEWV TNG VOOOU.
4. H duokoAia poplokAg emmRefaiwong TTOAWY VEUPOPUIKWY TTaBroEwyv
odnyei oTnNV TTAPATTOUTIA yIa EAeyxXo Tou yovidiou DMD TrepioTaTikwyv OTTOU N
duaTpoivoTtaBela artroTeAei dla@opiky didyvwon. Q¢ €k ToUTOU TTOAAOI
Q0BOEVEIC TTAPATTEPTIOVTAlI XWPEIG va €XOuv TNV TUTTIK KAIVIKH €IKOVa
OUOTPOPIVOTTABEIAG (APKETEG TTAPOTTOPTIEG £XOUV YiVEI PE POVODIKO €Upnua
aug¢nuéva CPK oTO qipa) yeyovog TTOU €PPNVEUEl TO HEIWMEVO TTOOOOTO

d1dyvwong oTnV TTapouca PEAETN.
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Abstract

Introduction

Mutation detection in the DMD gene has historically been challenging, due
mainly to the large size of the gene and the fact that over 90% of the point
mutations are unique. Although hot spots have been reported for exon
deletions and duplications no such spot has been identified for point
mutations which are scattered across the whole gene.

Materials and Methods

In our study we present a general overview of the molecular analysis findings
in 645 patients (608 male and 37 female) referred to our department during
the past 2 decades for DMD gene testing. Exon deletions and duplications
were identified using either the standard 18 exon multiplex PCR (mPCR) or
the MLPA method while Enzymatic Cleavage Mismatch Analysis protocol
(Vogiatzakis et al, 2007; 2010) followed by direct DNA sequencing was
performed for the detection of point mutations.

The deletion boundaries, where not apparent, were further investigated with
either mPCR or MLPA.

Results

The study revealed 309 alterations comprising 254 exon deletions, 24 exon
duplications and 31 point mutations. Several polymorphisms were also
identified on the DMD gene, of which 6 single nucleotide alterations remain
still under investigation regarding their possible pathogenic character.
Although the maijority of the mutations were detected along the DMD gene
hotspot regions (as mentioned in literature), minor discrepancies were noted
concerning the boundaries of the exons’ deletions.

Conclusions

1. A non-random distribution concerning a high incidence of deletions in the
distal hot spot (exons 45-55) and duplications in exons 2-8 was noticed and is
consistent with the results reported for previous large cohorts (Tuffery-
Giraud S et al, 2009, Aartsma-Rus A et al, 2006). Among the 31 point
mutations disclosed, a rather high detection rate was noted in exons 21 and

66 having 3 different mutations each.
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2. This study revealed 31 point mutations on the DMD gene. Specifically, 37%
frameshift mutation 17% splice site mutation and 46% stop codon mutation.
All the results are in accordace to the international literature.

3.Mutations in the DMD gene should be studied even in individuals with
chronic subclinical CK elevations such as DMD carriers

4.1t should be noted that 251 of the patients (males and females) were
referred solely due to minor BMD-like phenotypic symptoms such as
hyperCKemia thus explaining the reduced (47%) detection rate among

referrals.
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