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IXOAH ENIZTHMQN YTEIAX

TMHMA TATPIKHX

ODPOAAMOAOITKH KAINIKH
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OANHZ I. ZAXAPAKH
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YreBARON yla tnv eKMARpwon HEPOUGS TWV
QTALTACEWVY YL TNV ATOKTNON TOU
A5 aKTOpLKOU AUTAWHATOG
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© 2014 ®avn Zaxapdkn

«H éykpion tn¢ dtbaktopiknc dtatptBric amod to Tunua latpikic tne ZxoAnc Entotnuwv Yyeioac tou
Mavenotnuiov Osaoaliac dev urtodnAwvet arobdoxn twv amdPewv tou ouyypagea» (N.

5343/32 ap. 202 nap. 2).
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TPIMEAHZ 2YMBOYAEYTIKH ENITPOMNH

1. Ap. Anpntprog XatloUAng, Oudtiuoc Kadnyntrc O@edaAuodoyiac, Tunua latpiknc, Mavemiotnuio

Oeooalioc (EmBAEnwy),

2. Ap. Tewpywog Xatlnyewpyiou, Kadnyntnc¢ Neuvpoldoyiag, Tunuoa latpikng, [lavemiotiutio

Oeooaliag,

3. Ap. EvayyeAn Towwvn, Avaminpwtpia KaOnyntpia O@BaAuodoyiag, Tunuo latpikic,

Maveniotnuio Osooaliac.
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1% Efetaotric
(EmiBAénwv)

2% Eéetaotric

3% Eferaotrc

4° Eferaotic

5% Eéetaotric

6% Efctaotric

7% Eéeraotic

ENTAMEAHZ ENITPOMNH

Ap. AnuAtplog Xat{oUAng
Ouotiuoc Kadnyntric OpdaAuoldoyiac, Tunua latpiknc, MNaveniotruto
Ocooaliog

Ap. Fewpylog Xatlnyswpyiov
Kadnyntri¢ Neupodoyiag, Tunua latpikng, Maveniotiuto Osooaliag

Ap. Evayyeln Tolpwvn
AvariAnpwtpia Kadnyntpta Opdaduoldoyioag, Tunua latpiknc,
Mavenotnuio Oscoaliac

Ap. Aonaoia To€lou
KaGnyntpia latpiknc Mevetikng, Tunua latpiknc, Mavemniotuio Osooaldiog

Ap. EAévn Mewpydtoou
AvartAnpwtpta Kadnyntpta Bioxnueiag-Mopiakrc BioAoyiac, Tunuo
latpiknc, Mavemniotnuio Oscoaliog

Ap MNavaywwtng ALaKog
Entikoupog Kadnyntnc latpikn Bioxnueiacg, Tunua latpikng, Maveniothuto
Osooaliog

Ap. EUOUMLOG AapdLwTng
Entikoupog Kadnyntric NeupoAoyiag, Tunua latpiknic, MNavemiotriuLo
Osooaliog

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 14:32:08 EEST - 18.218.69.56



EYXAPIZTIEZ

H oUAMnYn, oxediaon, vulomoinon kat oAokAnpwaon auTAG Tng epyaciag umnpée éva
HOKPU KoL TEPLETELWSEC TaLSL. MoAAol AvBpwIoL Hou €kavav TNV TN va UE cuVTPoPEUOOUV
O€ OUTO KOL VO TO EUMAOUTIOOUV HE TNV ETLOTNHUOVLKA TOUG OPTLOTNTO KOL TNV TIVEU LOTLKA TOUG
opeTh.

OéA\w va ekdpAcwW TNV EVYVWHOOUVN HOU OTOV SACKOAO pou Kal emiBAEmovia Tng
S18aktoplkng pou  Swatplpric, Oupdtipo Kabnynti OdBaApoloyiag tou MNavemiotnpuiou
Oeooaliag, K. AnuATplo XatloUAn yla TNV EUmLoToolvn Tou pou £8el€e pe tnv avabeon tou
B€patog ¢ £peuvag, aAAA Kal yla Tn ouvexn kabodriynon kat evbdppuvon pou PEXPL TNV
oAoKANpwaon Tou €pyou autou.

Euxaplotw Bepupa tov Kabnynt Neupoloyiog k. Mewpylo Xatlnyewpylou, pEAOG TNG
TPUEAOUC OUMPBOUAEUTIKAG ETILTPOTIAG, Yl TO OUCLAOTIKO evlladépov Kal tn otabepn
UTIOOTNPLEN TOU O€ OAQ Ta OTASLO EKTIOVNONG AUTAG TG dLatptPnc.

ISlaitepa euxaplotw TNV Avaminpwrtpta Kabnyntpia OdBaApoloyiog ka EuayyeAio
Tolpwvn, Twplvr AteuBuvrpla tng OpBaApoAoyikng KAVIKAG, yla tnv KaboploTtiki tng enidpaon
OTNV EPELVNTIKN HMoU Topeia, aAAd kal otn ouVoAlKn ekmaidsuon pou otnv OdpBaipoloyia.
Kuplwg OHWE TNV EVXOPLOTW YLOL TOV ATIEPLOPLOTO XPOVO MOV HoU adLlEépwoe, Tapakoloubwvtag,
eAéyyxovtag Kal KaBodnywvtag OAa Ta oTAdLA TNG AUTAG €Peuvag Kol cupBAaAloviag otnv
TeEAK] ouyypadrn TOU KELUEVOU WE KPLTIKEG TopeUPacel. H olokAnpwon tng mapoloog
StatpBng Ba Atav aduvatn xwpilg TNV MOAUTIUN EMLOTNUOVLKA Kal NOLKA umooTnpLEn mou pou
TipocEdepE.

Elpat Wdaitepa evyvwpwy otnv ka Acmacia Toélou, KaBnyntpla latplkng MEVETIKAG, yla
™ yevwalodwpn Kat moAUTAEUpN cUPBOAR TNG OTO EpyOOTNPLAKO UEPOG, AAAQ KL yLat TLG KALPLES
TMAPEUPACELG TNG OTN ouyypPaAdN TWV KELUEVWV.

Euxaplotw Ttov K. Kwvotavtivo Kapaumnatoa, mpwnv Enikoupo Kabnynty OpOaipoloyiog
tou Mavemiotnuiov OecocaAiag, Tou HE TNV eupeila eumelpla TOU OTO QVIIKEIMEVO TOU
YAQUKWHPOTOC OUVELOEDEPE ATIOPACLOTIKA OTO KALWVLIKO HEPOG QUTAG TNG SLaTPLBAG.

Euxaplotw emniong tov k. Nlewpylo KoAtdko, KaBnynt BloAoyikng Xnueiag tou A.M.0. kot
™ ouvepyatda tou ka Kwvotavtiva Tomoupibou, Bloxnuiko, yia Tt ouudBoAr) toug otnv

uAoroinon Tou BloxnULKOU HEPOUG TNG EPEUVAG.
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Odeilw moAAa otnv AvarmAnpwtpta Kadnyntpia OpBaApoloyiag tou University of Utah
Margaret DeAngelis mou pe ¢lAofévnoe yla 6 URVEG OTO €pYAcTPLO TNG KAl Hou €8woe TNV
gukalpia va meptnynbw ota AyvwoTto VEPA TNG YEVETIKAG ETLONULOAOYLKAG EPEUVAC.

Euxaplotw tnv ko MauvAiva Apmavidou, Bloxnuikd, ylo Tn ONUAVIIKY apwyr TG OTo
£PYOOTNPLAKO OKEAOC TOU £PYOU.

Euxaplotw téAog tnv ka Katepiva Zatrpa, ypappotéa tou tunpoatog OdpBaApoloyiag,
yla TNV EUYEVIKIN KOl 0KOUPAOTN UTOOTNELEN TNG KAl TNV LKAVOTNTA TNG v KAVEL Ta SUOKOAQ

gUKoAa Kot To. aduvata duvata.

Q@avn Zaxapakn

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 14:32:08 EEST - 18.218.69.56



2tou¢ yoveic pou, Mapia kat Nnwpyo.

la 6oa EYouv KAVEL Kall, TEPLOCOTEPO, YLa OO Eival yla UEVA.
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ZYNTOMO BIOIPAQIKO

lFevwndnka oto BoAdo Mayvnoiac to AckéuBpio tou 1974. OAokAnpwoa Ti¢ BaoIKEG LoU OMOUSEC OTN
Oeooaldovikn.

Meta amno entuyia otic naveAAnvieg eéetaoeic elonydnv oto Tunua latpikr¢ tou Mavemiotnuiou Matpwy,
aro onou amooitnoa to PeBpoudpto tou 2000.

Ao to Mdptio tou 2000 w¢ tov lovuAto tou 2001 unnpétnoa thv Tpiunvn doknon oto Fevikd Nocokoueio
Aadploag kat tnv unnpeoia vrtaidpou oto Mepipepelako latpeio Aunedakiwy Tou vouou Adaploac.

Mpwv tnv évapén tng etbdikevanc otnv OpdaAuoloyia, aro tov PeBpoudptlo tou 2002 w¢ o NouBpto Tou
2005, napakodouBovoa w¢ auloBoc ouvepyatng tig Spaoctnptotntes ¢ OpTaAuodoyikng KA wvikng tou
Mavernotnuiakou levikou Noookouegiou Adpioag. 2to SlAOTNUA QUTO €EYKPIONKE n ekmovnon ng
napovoac Otdaktopiknc OStatpiBric, evw mapdaAinda, tov OktwBpio tou 2005 oAokAnpwoa Tto
UETAMTUXLOKO Tipoypauua  omoudwv  «Aloiknon Movadwv Yyeiacy» tou EAAnvikou AvolktoU
Maverniotnuiov.

Ao to NoéuBpio tou 2005 w¢ tov Ampidio tou 2010 umnpetnoo w¢ LOIKEUOUEVN LATPOC OTNV
OpUBaiuodoyikn KAwikn tou Mavemiotnuiakou [levikou Noookouegiov Adpioag. Sto Stdotnua auto
npayuatortoltyOnke 1o UEYAAUTEPO UEPOC TNC OUYKEVTPWONC UALKOU yLa TN UEAETN.

Kata ™ Stapketa tne eLdikotntac pouv, tov lovAo tou 2009, ekraitdevdnka yia dtaotnua 4 eBdouadwv
oto Ocular Molecular Genetics Institute, Department of Ophthalmology, Massachusetts Eye & Ear
Infirmary, Harvard Medical School otn Bootovn twv H.M.A. OTI¢ TEYVIKEG Kau TN MeBodoAoyia Twv
VEVETIKWV UEAETWV TwWV 0QTaAuLkwyY madnoswy.

To Mato tou 2010, uetda amo emtuyiot OTIC MAVEUPWIAIKEC eéeTAoelg oto Tlapiol Eylva KATOXYOC TOU
AumAwuatoc Aptoteiac tou EupwnaikoU SuuBouldiou O@BaAiuoldoyiac (European Board of Ophthalmology
Diploma).

Tov loUAwo tou 2010 anektnoa tov TitAo etdikotntag otnv OpdaAuodoyia, kot wg tov Anpilio tou 2011
napéuewva otnv O@eBaAuodoyikn KAwvikn tou Maveniotnuiakou [levikou Noookouegiou Adploac wg
ETLOTNLOVIKOC OUVEPYATNC, 0AOKANPWVOVTAG TO KALVIKO Kot BLOYNULKO UEPOG QUTHC TNG Epyaoiac.

Ao 1o Mdio wg to NoéuBplo tou 2011 epyacinka wc Epeuvntikog Zuvepyatnc (Research Fellow) oto
DeAngelis Lab, John A. Moran Eye Center, University of Utah, Salt Lake City, UT, USA, orou ouuuETEixa O€
VEVETIKEG UEAETEC o@UaAUIKWY Tadnocwy, OMw¢ n nAKLaKn EKQUALON NG wypdc knAidoac kot TO
VAaukwua. e autniv tnv nepiodo pou 600nke n eukaipia va 0AoOKANPWOwW TO YEVETIKO LEPOG TNG
StatpiBnc.

Ao tov louvio tou 2012 w¢ onuepa epyalouat w¢ KAwvikoc Epeuvntikoc Suvepyatnc (Medical Retina

Clinical Research Fellow) ato Frimley Park Hospital, oto Surrey tou Hvwuévou BaagiAgiou.
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Exw w¢ twpa cupuetacyet o€ 11 Snuootevosls o Stedv MePLoSIKA LIE KPLTH, N TEAEUTAIO TWV OTTOLWV, UE
titAdo “Plasma homocysteine and genetic variants of homocysteine metabolism enzymes in patients from
central Greece with primary open-angle glaucoma and pseudoexfoliation glaucoma” a@opa Tt
Stbaktopikn auth StatpiBn kat gyive dektr) tov Ampidio tou 2014 oto reptodiko Clinical Ophthalmology.

Eipat Eyyaun kot Exw U0 KOPEC.
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8)

AHMOZIEYMENES EPIAZIES 3E ZENOINQ33A INEPIOAIKA ME KPITEY

Zacharaki F, Hadjigeorgiou GM, Koliakos GG, Morrison MA, Tsezou A, Chatzoulis DZ, AlImpanidou P,
Topouridou K, Karabatsas CH, Pefkianaki M, DeAngelis MM, Tsironi EE. Plasma homocysteine and
genetic variants of homocysteine metabolism enzymes in patients from central Greece with primary
open-angle glaucoma and pseudoexfoliation glaucoma. Aekté mpo¢ édnuocievuaon oto MePLOSLKO
Clinical Ophthalmology, 16/04/2014.

Owen LA, Morrison MA, Ahn J, Woo SJ, Sato H, Robinson R, Morgan DJ, Zacharaki F, Simeonova M,
Uehara H, Chakravarthy U, Hogg RE, Ambati BK, Kotoula M, Baehr W, Haider NB, Silvestri G, Miller
JW, Tsironi EE, Farrer LA, Kim IK, Park KH, DeAngelis MM. FLT1 Genetic Variation Predisposes to
Neovascular AMD in Ethnically Diverse Populations and Alters Systemic FLT1 Expression. Invest
Ophthalmol Vis Sci. 2014 May 8;55(6):3543-54.

Kotoula MG, Zacharaki F, Tsironi EE. Intravitreal Bevacizumab for Photodynamic Therapy-Induced
Massive Macular Detachment in Acute Central Serous Chorioretinopathy. Case Rep Ophthalmol
2012;3:196-199.

Tsironi EE, Dastiridou Al, Katsanos A, Dardiotis E, Veliki S, Patramani G, Zacharaki F, Ralli S,
Hadjigeorgiou GM. Perimetric and retinal nerve fiber layer findings in patients with Parkinson's
disease. BMC Ophthalmol. 2012 Oct 2;12(1):54.

Tsironi EE, Zacharaki F, Grivea IN, Tachmitzi SV, Mivhoula AN, Vlychou M, Petinaki E,
Syrogiannopoulos GA. European ST80 community-associated methicillin-resistant Staphylococcus
aureus orbital cellulitis in a neonate. BMC Ophthalmology 2012; 12:7

Terzidou C, Dalianis G, Zacharaki F. Ocular symptomatology, management and clinical outcome of a
giant intracranial aneurysm. Case Rep Med. 2012,2012:643965

Morrison MA, Silveira AC, Huynh N, Jun G, Smith SE, Zacharaki F, Sato H, Loomis S, Andreoli MT,
Adams S, Radeke MJ, Jelcick AS, Yuan Y, Tsiloulis AN, Chatzoulis DZ, Silvestri G, Kotoula MG, Tsironi EE,
Hollis BW, Chen R, Haider NB, Miller JW, Farrer LA, Hageman GS, Kim IK, Schaumberg DA, DeAngelis
MM. Systems biology based analysis implicates a novel role for vitamin D metabolism in the
pathogenesis of age-related macular degeneration. Hum Genomics. 2011 Oct;5(6):538-68.

Jun G, Nicolaou M, Morrison MA, Buros J, Morgan DJ, Radeke MJ, Yonekawa Y, Tsironi EE, Kotoula
MG, Zacharaki F, Mollema N, Yuan Y, Miller JW, Haider NB, Hageman GS, Kim IK, Schaumberg DA,
Farrer LA, Deangelis MM. Influence of ROBO1 and RORA on Risk of Age-Related Macular
Degeneration Reveals Genetically Distinct Phenotypes in Disease Pathophysiology. PLoS One.

2011;6(10):e25775.
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9) Aggelakis K, Zacharaki F, Dardiotis E, Xiromerisiou G, Tsimourtou V, Ralli S, Gkaraveli M, Bourpoulas
D, Rodopoulou P, Papadimitriou A, Hadjigeorgiou G. Interleukin-1B and interleukin-1 receptor
antagonist gene polymorphisms in Greek multiple sclerosis (MS) patients with bout-onset MS. Neurol
Sci. 2010 Jun;31(3):253-7.

10) Labiris G, Katsanos A, Fanariotis M, Zacharaki F, Chatzoulis D, Kozobolis VP. Vision-specific Quality of
Life in Greek Glaucoma Patients. J Glaucoma. 2010 Jan;19(1):39-43.

11) Tsironi E, Gatselis N, Kotoula MG, Zachou K, Pefkianaki M, Zacharaki F, Chatzoulis DZ, Dalekos GN.
Ocular disorders as the prevailing manifestations of antiphospholipid syndrome: a case series. Cases

Journal. 2009 Oct 20; 2:159.

ANAQOPEY AHMOZIEYMENQN EPrAZIQN: 55

AHMOZIEYMENES EPTAZIES SE EAAHNIKA IEPIOAIKA

1) AAetpac B., Zaxapakn @., Niakac A. EpwtnUATOAOYLO UETPNONG TNG LKAVOTTOINGNG TWV ETLOKETTWY
Twv efWTEPIKWV LaTPEiwYV o@FaAuodoyiknc kAwikn¢ eAAnvikoU bnuootou voookouegiou. Apxeia
EAAnviknc latpikric 2007: 24(1): 89-96.

2) Aalavng I, Zaxyapakn @., KotovAa M., Anuaon B., Towpwvn E. Yrotpornialovoa payoetditidba kat
Sevutepona¥éc yAavukwua o aoclevh ue adiayvworn euuatiwon. Opdaiuodoyika Xpovika 2010:
20(47): 47-49.

3) Zaxapaxkn @., Towwvn, [pBea |, Taxut{n 2., MiovAa A., BAuxou M., [letewvakn E.,
2upoytavvomouldog I 2oBapn Neoyvikn Ontododiappayuatikr Kuttapitida Koyyou O@etlAduevn oe
AvOektiko otn MedikiAdivn Xpuaoilovta Stapuldokokko. O@daAuoloyika Xpovika 2011: 21(48): 407-
409.
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ANAKOINQZEIs 3E AIEONH XYNEAPIA

1. Kapaunaroac K., Zaxapakn @., Nikodomoudou A. «Apaipeon kat avtikataotaon JoAwugvou
evboakoU oe UETaUOOYXEUTEVTH 0QTaALO Ue Sleyxelpntikn xprion daktudiou otnpiénc omodiov
niepipakiov» (video). 20° Aiedvéc Suvébpio tne EAAnviknc Etaupsioc Evbopakwy kot AtadAaoTikic
Xetpoupyikng. Adnva, @eBpoucaptoc 2006.

2. Silveira A, Morrison M, Huynh N, Zacharaki F, Adams S, Arneberg T, Janssian M, Sato H, Kotoula M,
Tsironi E, Tsiloulis A, Chatzoulis D, Miller J, Kim I, Hollis B, Haider N, Hageman G, Chen R, DeAngelis
M. “Network analysis of genome wide association data and candidate gene association implicates a
novel vitamin D/calcium pathway in the pathogenesis of neovascular age-related macular
degeneration”(PosterNumber:227). Keystone Symposia: Biomolecular Interaction Networks: Function
and Disease, Québec City, Québec, Canada, March 7—12 2010.

3. Jun G, Nicolaou M, Morrison MA, Kim IK, Schaumberg DA, Kotoula MG, Tsironi EE, Zacharaki F,
Hageman GS, Farrer LA, DeAngelis MM. “Gene-Gene Interaction between ROBO1 and RORA in
Neovascular Age-related Macular Degeneration (AMD)” (Poster Number: 2888/T).60th annual
meeting of the American Society of Human Genetics, Washington D.C., November 2-6 2010.

4. DeAngelis MM, Morrison MA, Silveira AC, Adams SM, Kotoula MG, Tsironi EE, Zacharaki F, Kim IK,
Miller JW, Haider NB, Jelcick A, Hollis BW, Chen R, Hageman GS, Schaumberg DA. “Genetic Data
Suggest a Novel Association between the Vitamin D Pathway and Development of Age-related
Macular Degeneration” (Poster Number: 2928/T).60th annual meeting of the American Society of
Human Genetics, Washington D.C., November 2-6 2010.

5. Zacharaki F, Chandran M, Nair N, Vijayakumar P, Menon G. “Anatomic patterns and clinical
presentation of recurrence in ‘stable’ wet Age Related Macular Degeneration (AMD) patients”.
(Poster Number: 4088) ARVO 2013, Seattle, WA, USA, 5-9 May 2013.

6. Kailey A, Chandran M, Zacharaki F, Chekuri M, Menon G. “Four year results of visual outcome in
Neovascular Age Related Macular Degeneration (AMD) treated with Ranibizumab”. (Poster Number
3829) ARVO 2013, Seattle, WA, USA, 5-9 May 2013.

7. Rob N, North L, Ansari G, Zacharaki F, Chandran M, Menon G. “Evaluation of accuracy and efficacy of
an optometrist led stable AMD clinic in a regional Age Related Macular Degeneration (AMD) centre”.
(Poster Number 3810) ARVO 2013, Seattle, WA, USA, 5-9 May 2013.

8. Zacharaki F, Chandran M, Nambiar S, Menon G. “Intravitreal Bevacizumab for the treatment of
Peripapillary Choroidal Neovascular Membranes: 12 month results”. (paper presentation) 13th

EURETINA Congress, Hamburg, Germany, 26-29 September 2013.
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"O POAOZ THZ OMOKYZTEINHZ STHN MAGOTENEIA AIAOOPQN MOP®QN

TNAYKQMATOZ. BIOXHMIKH KAl TENETIKH ANAAYZH"

OANH I. ZAXAPAKH

MNaveniotuio Oscoaliag, Tunua latpikng, 2014

TPIMEAHZ ZYMBOYAEYTIKH ENITPONH

4. Ap. AnuAtprog XatlouAng, Ouotiuoc Kadnyntic OpdaAuodoyiacg, Tunua latpiknic, Moaventotnuto
Oeooaliac (EmBAEnwy),

5. Ap. Tewpylog Xatlnyewpyiov, Kadnyntic Neupoloyiag, Tunua latpikng, [lavemiotiuto
Oeooaliag,

6. Ap. EvayyeAn Towpwvn, AvamAnpwrtpta Kadnyntpia O@UBaAuodoyiag, Tunuo latpiknic,

Mavemniothiuto Osooaliag.
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NEPIAHWH

To yAaUKwUQA, Ula amd TIC ONUOVIIKOTEPEG ALTIEC TUPAWONG TAYKOOMIWG, €lval pio
e€ellooopevn ekpuALOTIK TAONON TOU OMTIKOU VEUPOU TIOU XOPAKTNPLIETAL QVATOUIKA Qo
Aémtuvon ¢ oTBAadag Twv VEUPLKWY VWV Tou apdiBAnotpoetdolg kat StaBpwon tng Kedbalng
TOU OTTIKOU VEUPOU KL KALVLIKA oo TIPOOSEUTIKN AMWAELA TwV OMTIKWV MeSiwy. Me tn HeAETN
outn emxelpeitat va dtepeuvnBel o pOAOC TNG OpOKUOTEIVNG oTnV MaboyEvela Tou mpwTtonaboug
YAQUKWHOTOC OVOLKTAG ywviag kat tou PeudoamodoAldwTtikol YAQUKWUATOC, Ta Omoia
armoteAoOUV TOUG CUXVOTEPA AIAVTWHEVOUG TUTIOUG YAQUKWUaToC otnv EAAada. Zuppeteixav 156
00Beveic (76 pe mpwtomabeg yAaUKwa avolkti¢ ywviag kat 80 pe PeudoamnopoAldwTtiko
vAaUkwpa) kot 135 paptupeg avtiotowxng nAtkiag kot ¢uAou. Metpnbnke n  opokuoteivn
TAQOUOTOG Kol akoAoUBnoe amotUMwaon TOU YOVOTUTIOU YLl TPEL( ONMUELAKOUG YEVETLKOUG
TOAUHOPPLOHOUG  eVIUPUWYV TOU UETOPOAIOHOU TNG OMOKUOTEIVNG. MMpPOKEeLTal yla TOUG
moAupopdplopovg  rs1801131 kot rs1801133 Ttou yovibiou TNG pedouktacng Tou
pueBuitetpaidpodoAikol (MTHFR) kat €vav moAupopdlopo (rs8006686) tou yovidiou TNG
adudpoyovaong tou peBuAtetpaiddpodoAikov (MTHFD1).Ta enineda opokuoteivng BpéBnkav
auvénuéva otou¢ aoBeveic oe oUyYKplOn HE TOUC MAPTUPEG, Olwg otnv opdada Tou
PeuboamodpoAldwTIKOU YAQUKWUATOC, WOTO0O TO EUPHUATA SEV NTOV OTATIOTIKWG ONUOVTLKA.
Ta eAdcoova aAAAALD TwV TOAUpopdLORWY Tou yovidiou t¢ MTHFR £8sl€av MPOOTATEUTIKN
TAON YL TO MPWTOMAOEC YAQUKWUO OVOLKTAG YWVIOG Kal TAon yla auvénuévo kivéuvo yla to
PevdoamnodpoAldwTtikd YAAUKWUA, WOTOOO OUTEG OL OUOCXETIOEL OEV NTOV OTOTLOTIKWG
onUavtikég (p>0.05). Opoilwg, dev SLAMIOTWONKE OTATIOTIKWG ONUOVTLKI) CUCXETLON yla TO
€\aooov alnAlo tou yovidiou MTHFD1, map’ ot unpée Tdon yla auénuévo Kivbuvo Kal oTLG
SVo katnyopieg acBevwy (p>0.05). TéAog, Sev PpeOnke aAANAeniSpacn UETAEU TWV YEVETIKWV
TIOAUMOPPLOUWY KOL TWV ETUMESWV OPOKUOTEIVNG (p>0.05). ZUUMEPACUATLKA, OTLG UTIO £€€TAON
opadeg aoBevwy, olTe ta emimeda OMOKUOTEIVNG, OUTE OL TPELS YeVETIKOL MoAupopdlopol

TIAPOUCLOCAV OTATIOTLKWE ONHAVTLKI GUOXETLON ME TNV EUDAVLON YAQUKWUATOG.
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ABSTRACT

Glaucoma is one of the leading causes of blindness worldwide. It is a progressive optic
neuropathy characterized anatomically by thinning of the retinal nerve fibre layer at the optic
nerve head and clinically by gradual development of visual field defects. The purpose of this
study was to investigate plasma homocysteine levels and polymorphisms in genes encoding
enzymes in the metabolic pathway of homocysteine in association with primary open- angle
glaucoma and pseudoexfoliation glaucoma, which are the commonest types of glaucoma in
Greece. A total of 156 patients (76 patients with primary open-angle glaucoma and 80 with
pseudoexfoliation glaucoma) and 135 age and sex - matched controls were enrolled in the study.
Plasma homocysteine levels were measured using the commercially available ELISA kit. DNA was
extracted from peripheral blood leucocytes and real-time PCR was used to genotype the
samples. Patients were genotyped for 3 single nucleotide polymorphisms: rs1801131 and
rs1801133 at the MTHFR gene and rs8006686 at the MTHFD1. Homocysteine levels were higher
in those with disease as compared to controls and there was a larger difference in homocysteine
levels between the pseudoexfoliation glaucoma group and controls. However, the results were
not statistically significant. The minor alleles of the MTHFR polymorphisms were in the
protective direction for primary open-angle glaucoma, while they showed increased risk of
pseudoexfoliation glaucoma, but none of these associations reached statistical significance
(p>0.05). The minor allele of MTHFD1 rs8006686 showed a trend of increased risk of both
disease groups, but was not significant (p>0.05). No statistical interaction was seen between the
genetic variants and homocysteine levels (p>0.05). In conclusion, neither polymorphism from
genes involved in the pathway of homocysteine metabolism nor measured homocysteine levels
were shown to be associated with either primary open-angle glaucoma or pseudoexfoliation

glaucoma in the cohort examined.
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Kedalato 1. Elcaywyn

O OpPLOPOC TOU YAOUKWHATOG EXEL LOTOPLKA UTOOTEL APKETEC HETABOAEC amo Tov 4° T X.
oLwva, omoTE Kal Xpnolpomnolnonke yo mpwtn ¢opd amo tov Imnokpdtn. AKOUn Kat orfuepa dgv
UTTAPXEL HLa eviaio opoloyia oe OAa ta opBaApoAoylkd cuyypapupota. ElSikd ocuyypaupara,
OMWG QUTO NG Apepkavikng Akadnuiag OpBaApoloyiag, Bewpolv wC KOO TOmMo OAWV TwV
HOPPWV YAAUKWHATOG TNV €EEALOCOUEVN OTTIKI) VEUPOTIAOELN PUE OMWAEL TWV OTMTLKWY MESIWV
KOL XOPOKTNPLOTIKEG SOULKEC OAAOLWOELS TIou TepAapBavouv Aémtuvon tng otifadag Twv
VEUPIKWV VOV TOu apdtBAnotpostdolc kat StdBpwon tne kehaAic tou omtkol vevpou.'
OuoLaOTIKA, TIPOKELTAL YL L0 ETEPOYEVH) OHASA TIABOAOYIKWY KATACTACEWY TTOU TTPOoBAAAouv
OVOTOMLKA KOL AELTOUPYLKA TO OTTTIKO VEUPO.

H ouyvotnta Tou YAaukwuatog otn Aeukn GUAN KUpAivVETAL, avaAOywS KoL TWV KPLTNpilwy
Slayvwonc mou xpnotpomnotovvtal, anod 1 £wg kat 6,5% Tou yevikol mMANBUGHOoU NALKLOC AVw TwV
40 eTwv, evw elval §éka GOPEG CUXVOTEPO OE ATOMA TNG APPLKAVIKAG Kataywyng. Npoodatn
€peuva otnv Kpntn umoAoyilel tnv enintwon Tou YAQUKWUATOC 0TO VNGOl 0TO TOC0OoTO Tou 2,8%
otov TANBUGS dvw TwV 40 ETGWV. 2

To yAaUKkwpo OmoteAel pla amod TIG ONUOVILKOTEPEG ALTEC TUPAWONG TAYKOOUIWG.
sUppwva pe TOAU mpdodatn ektipnon tng Maykdouas Opydvwonc Yyeiag (WHO, 2011),°
gubuvetal yla 10 2% TWV TEPUTTWOEWV OMWAELNG OTITLKAG kavotntag (visual impairment)
naykoopiwg, amotehwvtag tnv 3" oe ocuyvétnta actia anwAelag dépaong kat tnv 1" outio pn
avaotpéPung anwlelag opaong. Ymoloyiletal otL to 2010 o aplBuUog TwV YAQUKWUATIKWY
aocBevwy ayyle ta 61 ekatopuupla, pe 8,1 ekatopplpla va Ppiokovial o TeAKO otddlo
audoteponAeupng tudAwong. Me dedopévn ) Slapkr ynpavon tou mAnBucpou, Wolaitepa oTig

OVOTITUYHUEVEG XWPEC, AVOUEVETOL OKOUN LEYAAUTEPN AUENON TWV APLOUWY AUTWV TLG EMOUEVES
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Oekaetiec. EmumAéov, n duowkn mopeia ¢ aocBévelag eivalr Bpadéwg efeAlooduevn Kol
OOUUTITWHATIKY WG Ta TEAIKA OTAdLA, PE ATMOTEAEOUA, OKOUN KOl HE TS CUYXPOVEG HEBOSOUC
avixveuong, va urtodlaylyvwoketat. Eival emopévwg mbavov, T6oo 0 MPayUaTikog aplOuog Twv
VOOOUVTWY, 000 KOL O OVOHEVOUEVOC OTIC MEAAOVTIKEG MPOPOAEC va eival uPnAdtepol Twv
EKTIUNOEWV.

MoAovoTttL amoteAel avtikeipevo SlapkolC €peuvag, n TaboyEveld TNC YAQUKWUATIKNAG
veuponaBelag dev €xel akoun SlaAeukavBel mMARpwg. H mapolvoo HEAETN €XEL OTOXO TN
Slepelivnon NG CUUUETOXNG TNC OUOKUOTEIVNG OTLG TTOAUTIOPOYOVTLIKEG SLEPYOOLEC aVATTTUENG

Kol EEALENC TwV ouvnBEotepwy otnv EAAGSa poppwv YAQUKWHATOC.

Kedalatro 2. MEvikd HEpOC

2.1. Avatopia kot ta@odpuocloloyia TOU YAQUKWLOTOG

H HeAéTn twv YAQUKWHATWY TPpoUToBETEL €€0LlKElWON HE PAOKEG €VVOLEG OMWE N
evbodOaAuLla Tieon Kol N AVOTOMLKA TNG ywvioag Tou mpocoBiou BaAdapou tou odBaApou.

H evbodBaAuia mieon elval évag amd TOUC ONUAVIIKOTEPOUCG TAPAYOVIEG yla TNV
avantuén yAavkwpatog. To uog g evbodBAAULAG TIEONG OUCLAOTIKA QVTLTPOCWIEVEL TNV
KaTAoToon Loopporiag HeTafl TNG Mapaywyng Kal TG MAPOXETEVUONG ToUu USaToeldoug uypou
pHéoa oto PBoABO tou odpBoApol. To udatoeldég uypd TapdyetTal amd Ta KUTTAPO TOU HN
Xpwotikopopou emiBnAiov twv akTvoEdWY TIPOBOAWV TOU OKTWVWTIOU CWHOTOC HUETA OO
61nbnon VdaToC Kal NAEKTPOAUTWY aTO TA TPLXOELSH ayYeEld TNG TIEPLOXNG UECW HNXOVIOUWV

EVEPYNTLKNAG E€KKPLONG, OTOUG OMOLOUG CUUUETEXOUV QPKETA cuoThuata ev(UPWV, KUPLwE N
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avthio Na*/K" ATP&on oAl kot o clotnpa TS KapBovikig avudpdonc turou 1LY Eivat éva
Slowyéc unepdiiBnpa Tou atpatog to onoilo amoteleital kupiwg and vepo, wvta K, Na®, CI” kat
AAAOUC NAEKTPOAUTEG, HOPLA XOUNAOU poplakol BApouc, Omwe n YAUKOIN Kal To YOAQKTIKO 0&U,
Kol TpwTtelveg, omwg n aABoupivn kat n tpavodeppivn. YMApXOUV ONUOVTIKEG SLadOpPEG OTIG
OUYKEVIPWOELG TWV TIOPATIAVW CUCTATIKWY OTO Ollpa Kot 0TO USATOELSEC UYPO” yLa TTapAdELyUQ,
TOo USATOELOEC TIEPLEXEL ALYOTEPEG MIPWTEIVEG KOl TIEPLOCOTEPO OOKOPPLKO 0fL Ot OX€on UE TO
aipa.?

H mapaywyn Kot mapoxETeuon Tou udaToeldouc UypoU amOTEAOUV £val CUCTNHA XA UNANC
ponc. O pubuog mapaywyng tou udatostdoug eival mepimouv 2-3 pl/min. And ta onueia
Tapaywyng tou, otov omnicBlo Balapo tou opBaApoU, eloEpXETaL OTOV TPOCcOLo Balapo HEow
™mM¢ Kopng ¢ (pdag. MNopoxetevetar katd 90% amd TA HECOSLOOTAHATA  TOU
OKANPOKEPATOELSLIKOU NOBUOU () ywviakou Siktuwtou, i trabeculum) tng ywviag tou mpdoblou
BaAdpou, pHEow TOu aywyou tou Schlemm kal twv €€w abpoloTikwv cwAnvapiwyv, TTPOC To
ETLOKANPLKO PAEBLKO TIAEYHA KaL TN YEVLKN KUKAodopia. To umolouno 10% mapoxeTeVETAL QO

N payoeldookAnpikn 0806, evw €va TTOAU ULKPO TOo0oTo Bplokel S1E€060 HEow TNG LpLdag.
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Ewova 1: H avatouia tou mpoodiou Jadauou tou o@TaAuoU kat n o060¢ mapaywync —

TIOPOYETEUONG TOU USATOELOOUC UYpOoU

H oxéon mou ouvdéel To pubuod mapoxeteuong pe to UYPog TG evéodPBAApLAg Ttieong
uopet va anotunwdel wg e€nc:
onou:
= F 0 puBuog tng napoxeteuvong (duatohoyka 2ul / min)
= Cn pon tng mapoxeteuvong (duatoroyka 0,2 pl / min ava mmHg)
= Pon evbodpBaAuLa ieon (o€ mmHg)

= Pe n mieon oto entokAnpiko pAePikod diktuo (duotoloyika 10 mmHg)
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H mapaywyn Katl n mapoxEteuon tou udatoeldoug UypoU UTTOKELVTAL O pUBULON HEow
TOU QUTOVOHOU VEUPLKOU CUOTAUATOC. H (pda Kal To akTvwtd cwpa StaBtouv XOAVEPYLKOUG
Kol a8peVEPYIKOUC UTOOOXELC HME KATAVOWN OTO HUIKO OTO, Ta ayyeia Kal to embnAlaka
KUTTOpA. ATO TELPOUOTIKA SeSOUEva CUVAYETAL OTL OL XOALVEPYLKOL UTIOSOXEIC TOU OKTIVWTOU
emBnAiov dev oxetilovral pe tn pLBMLON TNG evdodBOAaAulag misong. Qotodco, XoAwepylkol
TLOPAYOVTEG OMWC N TIAOKapPTivn tpokaAoUV cUOTIACN TOU OKTIVWTOU MUOC, n omola odnyel ot
HNXQVIKO GVOLYHO TOU aywyol Tou Schlemm kat Tou okAnpokepatoetSikol nBpoy.” AuTto €xel
W¢ QTTOTEAECHA TNV EAATTWON TNG AVILOTAONG OTn pon tou udatosldoulg, tn SleukOAUVON TNG
TLOPOXETEVCNC TOU KOl TEALKA TN peiwon tng evbodOalpog nieong. Ou adpevepyikol umtodoxeig
TOU OKTLVWTOU OWHOTOC €ival otn PeYAAn toug mAsloPndia a, kot B, unmodoxeic. Ot mMpwToL,
otav evepyomolouvtal (yla mopadslypo and GopUAKEUTIKOUE O, OYWVLOTEC), TPOKAAOUV TNV
eAattwon ¢ mopaywyns udatoeldoug uypoU Kal, CUVENWG TNV eAATTwon tng evoodOAaAuLag
niieong, avaotéAAovtag To EVIUpo TNG adeVUALKNC KUKAAONG. OL B, aywVLOTEG EVEPYOTIOLOUV TNV
abdevUAkn KUKAAon, avéavovtag tnv evoodBAaAuLa Tieon, evw, aviiBeta ol B, OVTOYWVLOTEG
ehattivouv TNV evoodBAApa mtieon.? Ta mapamdvw amoktolv tSLaitepn KAWLKA Onpacio otn
Beparmeia TOU YAQUKWUOTOG. a-ayWVLOTEG, OTwG N Bptpovidivn, B-avaoToleis, Omwe N TLULOAOAN
KOl XOALVEPYLKOL TOPAYOVIEC OMWG N TUAOKAPTIVN XPNOLUOTIOLOUVTOL EUPEWS Ot Hopdn
00OaAUKWY OTAYOVWYV WE TOMLKA QVIWYAQUKWHATIKA aywyr. AAOL TOopAyovieC TIoU
XPNOLUOTIOLOUVTAL YL QUTOV TOV OKOTIO Kal Spouv HECOW SLAPOPETIKWY UNXAVIOUWVY Elval ta
avaloya mpootayAavdivwy (Aatavompootn, TpaBonpootn) Kal oL avooToAEl TNG KapBoVIKNG
avudpaong (aketaloAauidn, BpvloAauidn).

To vPog ™G evbodBAaAuLag Ttieong epdavilel NUEPNOLEC SLOKUUAVOELG £WG KoL 6 mmHg,
akoAouBwvtag KLpKadko puBud. OL uPNAOTEPEG TIUECG TAPATNPOUVTAL TIG TPWLVEG WPEG (8-11

TLY.), EVW OL XaunAOTepeg TN vUxTa MeTAlU 12 kat 2 T.WU., GOLVOUEVO TIou ammodidetal oTLg
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SLadopEC TwV EMUMESWV KOPTLKOELWOWV OTO aipo Kol OXETI(ETAL TIEPLOCOTEPO WE TOV KUKAO TOU
UTIVOU TopA UE TNV evaAAayn nUEpag-vuytac. Exel StamiotwOel anod €épsuveg OTL o€ acBeveig e
vAaUKkwpa n nuepnota dtakupoavon tng evbodpBaAuLag mieong eival peyaAltepn Kal Unopel va
$0aoel wg ta 15 mmHg. Emiong, n péon evdéodpOaAuia mieon avéavetat pe tnv nAwkia (mepimou 1
mmHg yLa kaBe dekaetia peTd TNV NAKia Twv 40 €TwWV), EVW TO yuvalkeio VAo epdavilel péon
niieon ehadpwc vPnAdtepn Tou avdpLkou.

Ot HUCLOAOYIKEC TLUEG TNG EVOOPOAAULAC TILEONC KUHALVOVTAL OTO YEVIKO TTANBUOUO oo
11 éw¢ 21 mmHg, akoAouBwvtag, Katd MOAAOUC EPEUVNTEC, KATAVOUN KAUMUANG Tou Gauss,
TPAYUA TTOU onpaivel OtL To 97,5% twv atopwyv Ba £xel evbodpBaAuLa mieon <21 mmHg. TuEg
avw twv 21 mmHg Bewpouvtal avénuéveg, kat xapaktnpilovral wg «opOAAULKN uTtEpTOVIiaY,
XWPLC Opwe va odnyouv TAVIOTE Ot QAVATTUEN YAQUKWUATIKWY OAAOLWOEWY TOU OMTIKOU
VEUPOU. AvTioTOlXa, UTAPXOUV TIEPLOTATIKA YAQUKWMOTIKAG ONMTIKAG VEUPOTABELAG HE
evbodpBaApLa mieon evtog Twv amodekTwV GUCLOAOYIKWY 0plwy, Ta omoia xoapaktnpilovral wg
«yAQUKWHA XaUnAng mieong», N «yAaUkwpa ¢ucloAoyikng mieong» (normal-tension glaucoma,
NTG). H peyaAn nuepnowa Stakvpavon tng evdéodBAaAplag mieong Bewpeital emiong ot
oxetiletal pe avantuén YAQUKWUATIKAG VEUPOTADELAG.

H tagwvounon twv dtadopwv popdwv YAQUKWHATOG Uropel va avadEpetal otnv nAkia
eudaviong, TNV aAvVATOULK TNG ywviag tou mpooBiou BaAdapou Kal Tnv attoloyia toug. Ta
ouyyevn YAaukwpata odeilovtal ocuviBwe oe duoyeveoieg ¢ ywviag f aAAwv dopwv tou
npocBiov BaAdpou, 1 oxetilovtal He ouyyevel( avwpaAie¢ tou odpBaApol Tou eviote
OUVUTIAPYXOUV KOl UE CUOTNHUATIKEG EKONAWOELG.

MNapadAAnAa, n €€€taon KoL yvwon tN¢ QVOTOULKNAG TNG ywviag tou mpocBiou Baldpou
elval kepoaraliwdoug onuaciag yla tnv taflvounon twv yAaukwudtwv. Me Bdon authyv, ta

vyAaukwpata Sdtaxwpilovtal o€ avolKTrg Kal KAELOTNC Ywviag. ITNV MPwTn MepImtwon n ywvia
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Tou mpocoBiou Baldpou tou 0¢pBaApol Sev amoteAel €UMOSIO ylo TNV TIAPOXETEUCN TOU
vdatoelboug uypou, evw otn SeUTEPN N AVATOMLKA TNG £ilval TETola Tou TNV MapeUnodilel,

odnywvtag oe avénon ¢ evéodpBAApLag mieong. Itnv €lkova 2 mapouoialovtal ot StadopEg

HETAEL TwV SUO KATAOTACEWV.

Ewkova 2: H avatoutk) ToUu YAQUKWUATOC QVOLKTHC ywVviae (aplotepa) o avTidiaotoAn e Tou

YAaukwuatog kAetotrc ywviag (6eéid) (medrounds.org)

H emokonnon tng ywviag tou mpocBiou BaAdpou yivetal HeE TNV TEXVIKN TNG

ywviookoTtiag Kot KAWIKA epdaviletal Onwe otnv elkéva 3.
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Ewova 3. Ta avatouiko otolyeia e ywvioag, onwe euavilovral kata ) ywviookorio Otav n
ywvia gival avoiKTr, OMwe oTa apLOTEPT, ival gu@aveic Souec onwc o nduoc (trabeculum), o
okAnpaioc¢ ntepviotnpac (scleral spur), kat o akTtivwto cwua. Otav eivat KAELOTH, OMTwWC oTA

ogia, ot Souéc autég Sev Ewvart oparteg. (academy.org.uk)

To yAaUkwpa xapoktnpiletal eniong wg mpwtonabec ) Ssuteponabeg, avaloya LE TO oV
UTTAPXEL YVWOTH outia Tou To TpokoAel. Xta OSeutepomabny yAauvkwpata, &€’ oplopou,
OUYKEKPLUEVECG TTABOAOYLKEG KATAOTAOELG EMLEPOUV OTNV TTAPOXETEVCT TOU USATOELS0UC UYpPOU,
OMWG yla Tapadelypa n avamtuén veoayyeiwv otnv iplda Kat Tn ywvia tou npocbiov BaAdpou
(veoayyelakd yAaUkwua), n Umoapén MPWTEivWV Tou KpuotaAloslwboug dakou otov Tpooblo
BdaAapo (pakoAuTtikd YAaUkwua), atuoAupévwy epubpwy atpoodatpiwv (ghost-cell glaucoma),
XPWOTLKAG TIPOEPXOUEVNG amo TNV (plda (xpwotikodopo yAavkwua) i YeuvdoamodpoAldwtikov
UALkoU (PeuvdoamodoAdwtikd yAavkwpa). Ta dsutepomadr) YAQUKWUATA UMOPEL EMOUEVWG VA

elval elte avolkti¢ eite KAELOTAG ywviag.
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H ouxvotepn popdr YAAQUKWUOTOC Eival TO MPpWTOMaBEg yYAaU KW AVOLKTAG ywviag, EVvw
n unapén PevdoamodoAibwong amoteAel MOAU ONUAVTIKO MApAyovTa KvOUVOU yla ovATTuén

8eUTEPOMABOUC YAQUKWHOTOC OVOLKTAC ywviag.®

2.2. NpwtonaB£g YAAUKWHA AVOLKTAG YWVIOG

H ouxvotepn popdr YAQUKWHATOG €volL TO TPWTONMABEC YAAUKWHA OVOLKTAG YwViag, N
XPOVIO amAO yAQUKWHO OVOLKTAC YWVIOC, TO OmMoio OVTUMpoowrneVUsl ta 2/3 OAwv Twv
TIEPUTTWOEWY YAQUKWHATOC. To TpwTomabEég YAaUKWHA aVOLKTAC Ywviag opiletal (Eupwmaikn
Etalpeia Mavkwpatog, 2008) wg xpovia EEALOCOUEVN OTTIKI) VEUPOTIAOEL UE XOAPOKTNPLOTLKEG
HOPPOAOYIKEG HETABOAEC TNG KeDAANG TOU OMTKOU VeUpPOU Kal  tng otpadog twv
OUPLBANCTPOELSIKWY VEUPLKWV VWV (glkova 4), o amouaoio AAANG opBaApoloyikng mabnong n
ouyyevouc avwpoAiac.® Ou petaPoléc autéc ekSNAWVOVTOL LOTOAOYIKA Me Bdvoto Twv
OUPIBANCTPOEISIKWY  YOYYALOKWY  KUTTAPWY  (UNXOVIOUOC OMOMTWONG) Kol  KAWLKA UE
e€eAlooouEVN aMWAEL TWV OMTIKWV Ttediwy (ekova 5).

H Apepwaviky Akadnuia OdBaApoloyiag ocupmeplAapuBAavel OTOV OPLOUO TOU
MPWTONMABoU¢ YAQUKWUOTOG OVOLKTAG Ywviag kot tnv €vvola tng evdodBAaAuLog mieong,
avayvwpllovtag TNV wg &vav amod TouG ONUOVILKOTEPOUG TOPAYOVIEC Ylol TNV avamtuén tng

vboou.*
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Ewova 4: Onttikn) InAn UE TUTIKEC YOUAUKWUATIKEG AAAOLWOELG: KATWTEPN EOTIOKN AEMTUVON TOU
veupoau@iBAnotposidikoU xeidoug (uavpo BEAog) pe ouvotolxo OPNVOELSEC EAAsluua THG

ottBadac Twv VeupLkwV tvwv tou au@lBAnotpostdouc (yadallo BéAog) (Remo Suzanna Jr., 2004)
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Ewkova 5: Toéoeldég okotwua tou ontikoU nmediou mou akoAouvVel tnv katavoun t¢ otiBadog

TWV OMTIKWV VWV Tou aupiBAnotposidbouc. (Remo Suzanna Jr., 2004)

H YAQUKWUOTLKA VEUPOTIADELO QMOTEAEL LA CUXVI OTITIKN VEUPOTIABELD KAL [ILOL CNUOVTLKH
altia eEAATTWoNG N MANPOUG AMWAELAG TNG OPACNG OTOUG EVAALKEG. ATTO UPELEC ETILENLOAOYLKEG
HEAETEG EXEL LOXUPA OUOXETLOOEL UE CUYKEKPLUEVOUC TTAPAYOVTEG KIVEUVOU, OMWG:

=  Avénuévn evéodOaAa mieon. O pohog NG uPnAng evdéodBaAulog Tmieong

ermuPBeBatwbnke amd mMoAuApLlOUEG eMIONULOAOYIKEG UEAETEG, oL omoieg £6elfav OTL n
EMUMTTWON TOU YAQUKWHATOC auEdveTal Otav aufdvel n evdodBaApa nieon.”
*  HAwia. H nAio amoteAel onpavtikd mapdyovta KEUVOU yLol avamtuén YAQUKWLOTOG

KaBWC éxel PpeBel OTL N emimTwon TS VOoou auEdvel Spopatikd pe tnv nAwkio.® 5

€
HEAETN amo toug Friedman kat ouv. 2006, n enimtwon o€ MANBUCUO AEUKAG KATAYWYNG,
Atav 3,4% otig nAkieg 73 Kot 74 eTwv Kot 9,4% oTLg nAKieg dvw Twv 75 eTwv. '
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=  OwoyevelakO Lotoptko. H Rotterdam Eye Study €6elfe 6Tl dtopa pe €vav ouyyevh
mpwtou Babuou macyovia oo MPwTonMabEéC YAAUKWHA QVOLKTAG ywviag sixav 9,2
dopéc uPnAotepn mBavotnTa va avanmtuéouv YAQUKWHO amo OTL ATopa Xwpeig BeTIkO
OLKOVEVELAKS LoTOPLKA.Y T ONUAGCLO TOU OLKOYEVELOKOU LOTOPLKOU emtBePaiwoav Kat
AMeC peydAeC pelétec oe TANBUGHOUC SladopeTLkAC eBVIKAC ouotaonc. '

»  Adpwaviki 1 Aatwo-onaviky karaywyd.'”? Atopa adplavikic KaTaywyrc
Bpiokovtal oe uPnAotepo kivbuvo avamtuénce YAQUKWUATOG O oUyKPLoOn HE
KOUKAOLOUG, evw TUPAwon Adyw yAaukwpoto¢ ocupPaivel €€l dopeg ouxvotepa o€
QUEPKAVOUC AdPLKAVIKAC artd OTL KAUKAOLAG Kataywync.52°

= XapnAO MAXOG TOU KEVIPLKOU KEPATOELS0UG. To MAXOG TOU KEVIPLKOU KEPATOELSOUG
Sladepet otig Sladopeg eBvoTNTEC. 2TOUC KOUKAGLOUC N HEON TLUN €lval 556 pum, oToug

21,22 I '
“% EmunmAéov, emibpa

Aativoug 546 um kat otoug AdpPLKaVIKAG Kataywyng 534 pm.
KOTA TNV TOVOUETPNON, odnywvtog o Peudwe eEAATTWUEVEG HETPROEL evOoPOAaALAG
niieonc.? Qotooo, oe mo mpdodotes HeENETEC £xel PpeBel OtL amotehel avefdptnto
napdyovta KivdUvou yla avarmtuén yAavkwpatog . 24

= XapnAég miécelg 6inORoewg otov opOAApS. Exel StatunmwOel n undbeon OtL YapunAn
niieon 6nBrnoewg odnyel oe Slatapayn TNG ALMATIKAG PONAG OTNV KEDAAN TOU OMTLKOU
VEUPOU, KAl GUMHETEXEL OTNV T(POKANGN YAQUKWHATIKAS PAGBNC. 0%

= Jakxapwdng dtapnitng timou 2. H cuoxétion tou cakyapwdoug dtaBntn He avénuévo
Kivouvo gudaviong mpwtonabolg YAauKkwuatog enBefatwdnke pe HeyaAeG UEAETEC OE

2627 'Evel mpotaBel OTL n SlaPnTKN

mAnBuououg Sladopetikng €OVIKNG MpoEAeuong.
HLKpoayyelomaBela pmopel va mpokaAel SlatapaxéC TnG ALUATWONG TOU OTTLKOU

veUpou, GUMBAEANOVTOG GTNV AVATTTUEN YAQUKWHATIKWY 0ANOLWGEWY. 28
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* Muwnia.”3?

MiBavoloyeital OtL, WSlaitepa OTIG TEPUTTWOELS OEOVIKAG HUWTILOG, N
ENeWpn emapkolC OKANPLKAG oTNELENG KABLOTA TO OMTIKO VEUPO TILO EUGAWTO OTN

yAaukwpotik BAGBN.

Tic televtaleg 2 OEKAETIEC, N EVIUNMWOLAKNA OVATTUEN TNC YEVETIKAC KOL TWV
EPYQOTNPLAKWY TEXVIKWY EXOUV ETUTPEPEL TNV EPEUVA TWV YAQUKWHATWY OE HOPLOKO eminedo.
Eupeleg HUEAETEC YEVETIKNG OUOXETIONG, 0 OUVOUAOUO UE SeSOMEVO TIPWTEIVIKNG HETADPAONC
KOL LOTIKAG £KPpOoNnG £€XOUV TPOTEIVEL OpLopEva yovidla wg mBavwe cuoXeT{OUEVA PE TO
YAQUKwWUQL.

a) To yovidto ¢ puoatAivng (MYOC) eival cwpatikd emikpatouy, unmevBuvo yla to 3-
4% TWV TIEPUTTWOEWV TPWTOMABOUC YAQUKWHATOC avolkTic ywviac.®® H puoot\ivn eival pa
TPWTEIVN TIou GUCLOAOYLKA EKKPLVETAL 0TO USATOELSEG LYPO. H petdAaén GLN368STOP odnyetl
Ot TOpOywyrn TPWTIEIVNG HE avwpaAn Soun, n omola TMOPAUEVEL KOl CUCOWPEUVETAL OTO
trabeculum, mpokaAwvtag ToflkoTNTA, KUTTAPLKN) SUCAELTOUpyla Kal avEénon TnG evoodOAaApLOG
niteonc.>

B) MetaAAagelg oto yovidlo tng omtveupivng (OPTN) Bewpeital otL euBuvovtal yla to
1,5% Ttwv MEPUTTWOEWV YAQUKWHATOG PUOLOAOYLIKAG Tiieong. H omtwveupivn moteveTal OTL
maillel VEUPOTPOOTATEUTIKO POAO, evw n HetaMlafn GLUSOLYS odbnyel oe peiwon 1tng
veuponpootaciog.>’

y) MetaAlaéelg oe 6Uo yovidia (CAV-1 kat CAV-2) ta omoia ekdppalovtal oTo
trebeculum aAAd kat ota yayyAlokd kuttapa tou apdiBAnotpoeldoug €xouv eviomiotel amod
OwAavS0UC EpeLVNTEC WG TILOAVE GUCXETI{OUEVEC ME YAQUKWHOL OVOLKTAC ywviog.>®

6) MoAu mpoodarta, Svo yovidia mou ekppdlovial oTo aKTVWIO cwua, To trabecular

meshwork, to ontikd veupo, kat otov apdipAnotpoetdn, ta GAS7 and TMCO1 BpéBnke otL
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ouoxetilovtal pe tn puBuLon tng evbodBAApLaG mieong kal aAAnAemdpouv pe Ta AAAQ yvwoTd
oxeTOpevVa e To YAaUKkwpa yovidia.®’

QoT000, ULKPO OXETIKA TTOCOOTO TWV TIEPLUMTTWOEWYV YAQUKWHATOG UIopel va anodobeil
ota yvwota yovidia. To &edopévo auTO evioxVUel tnv amoyn OTL TMPOKELTAL yla VOCO
TLOAUTTOPOYOVTLKNG aLTloAoyiag, e YEVETLIKO UTIOBaBpO Kat Slakpltolg GavoTUTIOUG.

lotoAoyik@d, n VAaukwpatiky PAABn odaivetal oOtL adopd TOUC VEUPALOVEC TWV
yayyAlaKwyv KUTTapwv tou audLBAnotpostdols. O miBavotepog UNXAVIOUOG VOl N amOMTWon
KOL VEKPWON OUTWV TWV KUTTApwv, Xwplc Tt HecoAaBnon ¢Aeypovwdoug avtibpaonc.
EKPUALOTIKEC OAAOLWOELG TTAPATNPOUVTAL EKTOC Ao TNV KEPAAN TOU OMTLKOU VEUPOU KOl OTLG
OTITIKEG TOLVIEG, Kal Ta €€w yovatwdn cwpata. Daivetal emiong OtL MPooBAANETAL KAL O OTTIKOG

3839 To pavdpevo aUTO TN EMEKTAONC TNC VEUPLKAC BAGBNC Katd

dAoLo¢ otov wiakod Aofo).
UAKOG MLaG VEUPLKAG 080U (trans-synaptic degeneration), mapatnpeital eniong XopaKTNPELOTIKA
Kol 0€ AANEC VEUPOEKDUALOTLKEG VOOOUG OMWCE N vooog Alzheimer.

Ol MaBOYEVETIKOL UNXOVLIOMOL YLl TNV OVATITUEN XPOVIOU YAQUKWHATOG OVOLKTNG YWVLOG
Sev €xouv TANPWC TeKUNPLWOEL Kal amoteAoUv oTaBePA QAVTIKEIUEVO WEAETNG TG TEAEUTALEG
SekaeTieg. loToplka £xouv MPOTABEL N KNXAVLKA KAl N ayyelakn Bewplia, Ye TNV mpwtn va adopd
v enidpaon ¢ evbodBAAULAG ieong otnv KepaAn TOu OMTLKOU VEUPOU Kal tn SeUTEPN TO
POAO TNG PUBULONG TNG QULUATIKNG KUKAODOpLag oTov 0opOaApO.

H unxavikr Bswpia dtatuntwdnke yla mpwtn dopd amnd 1o yepuavo Heinrich Miller, o
omoiog umootnpLée OTL N auénuévn evéodBaApLa Ttieon MPoKaAEL LNXaVLKO stress 0Tto NOUOELSEC
niétalo (lamina cribrosa), kat otoug veupd€oveg Tou omtikoU velpou Tou SLEpxovTal amod auTto.
Tnv amoyn auth evioxuoav moAoldotepeG aAAd Kal T TPOohATEG WEAETEG OTLC OTOLEC
ovanapaxbnke MEPAPATIKO HOVTEAO YAAUKWMOTIKAG PBAABN¢ oe Twa, péow avénong g

evbodBaAulag mieong. AlamiotwBnke otadiakn Siatapayxn TG AfoOVOMAACUATIKAG PONAG Kol
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EAQTTWUATLKY HETADOPA TPOPLKWY OTOLXEIWV KATA UNKOG TWV VEUPAEOVWY, UE ATIOTEAECUO TNV
apyn ekPUALON KOl VEKPWON TWV yayyALIKWOV KuTtdpwy. ‘%442

Tnv ayyelakn Bewpia mpotelve mpwtog o Edmund von Jaeger, o onolog mapatripnoe otL
odBaApol pe kakn alpatik KukAodopia otnv meploxn TG KEGaARg Tou OmTikoU VEVUPOU Elxov
npodldBeon yla avantuén yAaukwpatog. O ayyelakog mapayovtag EXEL EKTOTE UEAETNOelL amo
TOA\OUG €PeUVNTEG, cUPdwWVA HE TOUC omoiloug n auénuévn evbodBaAula mieon | GAAol
mapayovteg Kvduvou odnyolv Oc €AATTWON TNG CULUOTIKAG PONC, LOXOLMLKEG SLATAPAXES KalL,

43,44,4 ‘ ' ’ ’
34445 Mdhota, TOAO onuaviikh Bewpeitat N

TéAog, BAvaTo TWV VEUPLKWV KUTTAPWV.
HLKpokKUKAodopia otnv meploxn tng KePoAng tou omtikoU veUpou. H ayyelakn Beswpia dev
npoUmoBetel tnv Umapén auvénuévng evdéodOaAplag mieong wg avaykaioa cuvOnkn yla tnv
ovamnTuén YAOUKWHATOG, KATL TIOU €(XE ETLONUAVEL KAl O (8lo¢ o von Jaeger, UMopel Kot
OUVETTIELOL VAL EPUNVEVCEL KAL TLG TIEPUTTWOELG YAAUKWUATOG GUCLOAOYLKNAG TiiEONC.

Y€ QPKETEC peAETeC €xel avadelxOel OTL 0TOUC YAQUKWUATIKOUG opOBAAHOUC UTtApPXEL

14798 Napdyovteg Omwg n evdoBnAivn-1 mou Ppiokovtoan oe

eEAATTIWON TNG QLUATIKAG PONG.
HUEYOAUTEPEG OUYKEVTIPWOEL, Ot ao0Bevel( pe yAaUkwpa TpokaAoUv avfnon TOu LOTIKOU
LOXQLULKOU stress HEOW ayyelooUuomacng Kol avfénong Tng OYYELOKAG Slomepatotntag.
EmavelAnuuévol kUKAoL Loxalpiag-emavadinbnong pmopouv amd MOvolL Toug va emdpEpouv
avénon Ttou ofelbWTIKOU stress otou¢ 0dBaAULKOUG LoTOUG Kal Bavato Ttwv yoyyAloKwv
kuTtdpwyv (reperfusion injury).*® Avtiofeldwtikol Mopdyoviec Omwe TO aokopPkd ofU, n
avnyUévn yAoutaBeldvn mou §pouv MPOCTATEUTIKA EvavTl Twv pL{wv ofuyovou (reactive oxygen
species, ROS), BplokovtaL oe adBovia pev oto Pucloloylkd oPpBaAud, oe eAATTWUEVEG OE
nocdTNTEG 0ToUC 0dBaApoUC pe yAaukwua.”® Ot pilec ofuyovou avtidpolv pe to ofeiSto tou
olwTou TIOU TAPAYETAL OO Ta oyyelakd evSoBnAlakd KUTTOpa Kal TAPAYouv LoXupd

0&eOWTIKA HOpLA OTIWE TO VITPLKO uTtepoeidlo (ONOO-), mou miBavwg €xeL veupotofikni Spaon.
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To povogeidio tou alwtou (NO) evéxetal emiong kat w¢ devtepog ayyeAlodpopog (second
messenger),”® petafdiovtac tn Spdon Twv avtAtwv Na' Kol CUHHETEXOVTOC OTNV KUTTOPLKA
OITOTITWOT), UNXAVLIOMOG TIOU ATAVIATAL EMONG KAl 08 AAAEC VEUPOEKPUALOTIKEG VOOOUC, OTIWG N
vooog Alzheimer.

H to€wkn dpaon tou yAoutapkou of€og (glutamate excitotoxicity) €xetl emiong avadeiybel
TeAdevtala we aitio ekpUALONG VEUPWVWYV. TO YAOUTAULKO 0EU €lval €VOC EUPEWG ATIOVTWUEVOG
veuPodLOPBAOCTAG TOU KEVIPLKOU VEUPLKOU CUOTAHOTOG. AUENUEVN CUYKEVIPWON YAOUTOULKOU
oféoc oto Olacuvamtikd SlAoTNUA KOl TIOPOTETAUEVOC €PEOLOUOC TWV  QAVILOTOLXWV
HETOOUVAITTIKWY VEUPpWVWVY odnyel oe avénon twv evlokuttdpiwv emumédwv Ca™’, pe
omoTEAEopA  auénuévn SlamepaToOTNTA TNG MLTOXOVOPLAKNG HeEpBpdavne oe £viupa Kol
TIOPAYOVTEC OMWC OL €VOOVOUKAEAOEC KOL OL caspsases ToU EVEPYOTOOUV pla aAuoida
AVTLBPACEWY KUTTOPLKAG amdmtwonc.”’ Enpavitkol otabuol autic tne Swadikaoiag eivat n
BAGBN tou DNA Twv putoxovdpiwv Kol N EAATTWHATIKI TIapaywyn eVEPYELAC HE TN popdny ATP
OTO VEUPLKO KUTTAPO, TO OMOLo, KaTd pia évvola «efouBevwvetaly g€attiag tng ToflkdTNTAS TNG
ouvexoug Sléyepong (excitotoxicity). H unmdBeon tng ToIkOTNTAC TOU YAOUTOMLKOU OEEOC €XEL
anoteAéoel tn Baon yia TN SOKL GOPUAKWY-EKAEKTLKWY AVIAYWVLOTWY TOU YAOUTOULKOU 0E£0G
OMw¢ N pepavtivn (memantine), o€ yYAQUKWUATIKOUG aoOEVELG.

O pOAOG TWV UNXOVIOMWV avooiog otnv maboyévela Tou YAQUKWUATOG BplokeTal emiong
umd €peuva. Exel amodelyBel OTL plA OEPA QUTOOVIIOWMATWY OMWG OUTA avil Twv

> avtl e

yAukoZapwoyAukavwy tou omtikol velpou,>® avtl twv heat-shock mpwteiviv,™
pavodbepdons tne yhoutaBewovng® avti tne podowivne,>” Ppiokoviar oe  auENMEVEC
OUYKEVIPWOELG 0TOV 0p0 acBevwv Pe YAAUKWHA, Kal KUpLwG auTwV Pe YAAUKWUO GUGLOAOYLKNG

niieong. Qotooo Oev €xel akoun amodelxBel pe Tn XPioN MEPAPATIKWY HOVTEAWVY OV QUTA Ta

OUTOQVTIOWMOTO €XOUV OVIWG TOOOYEVETIKO pOAO 1 av amAwG amoteAouv ¢GaLVOUEVA TIOU
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emwouvpPBaivouv otn Swadikaoia tnG vooou. Auto Tou dalvetal opketd mBavo eival OTL To
au€nUEVo oEelOWTLKO stress Umopel va mPokaAel mapaywyrn MPWIEIVWY TTou aAAolwvovTal ano
TIC eAeVBepec pilec ofuyovou (ROS) kal oL omoieg avayvwpilovial wg «EEVec» omo TO
OVOOOTIOINTIKO OUOTNUO, HE OIMOTEAECUO TNV OSNUIOUPYLO QAVIIOWHATWY EVAVIIOV TOUG,
OVTLOWHATA TTOU TIAPOUCLAIOUV ETUTAEOV Kal SLOOTAUPOU LEVEC AVTLOPACELG UE TLG GUCLOAOYLKEG
npwTtelves. AUtV TNV UTIGBEoN evioxUouv HeAETEC TTou Bpiokouv maboloyikol¢ TAnBuaopoug T-
AepdOKUTIAPWY O YAQUKWHATIKOUC obBaipouc.”®>’

To mapakdtw oxnua cuvoPilel To cUVOAO TWV UNXAVIOUWV TIOU EVOEXOUEVWG EVEXOVTOL

oTtnVv maboyévela ToU YAQUKWHLOTOG.
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IxAua 1. Synuoatikn amelkovion Twv mmdavwv UNYAVIOUWV TIOU OUUUETEXOUV OTNV
TGoyEVELO TOU XPOVIOU almAoU YAQUKWUATOC aVoLKTIC ywviacg: Mapouataletol éva SIKTUO
Yeyovotwv mou neptAauBavetl mAnpopopiec yio eunAekousva yovidia kat Bioxnuikec odouc.
Me kitpvo ypwuoa umoonuaivovral to kouBika onueio tou Stktuou, dnAadn yovidlakeg
uetadddaéeic, SNPs, edattwon avrioeldwWTIKWY TTOPAYOVTWY Kal oUENUEVOC OXYNUATIOUOC
ROS, ayyeiakn amoppuduion (dysregulation), glutamate excitotoxicity, avoooAoyikec
SLaTAPAYEC, UNYXAVIKO Stress Ta omoia TeEAlka odnyouv g SuTAELToUpyia TWV KUTTAPWVY TOU
otndntikou nBuoU kot amwAsla Twv yayyAlokwv KUTtdpwv Tou au@iB8Anotposibouc.
Zuvtouoypapisc: ROS reactive oxygen species; NOS, nitric oxide synthetase; UPR, unfolded
protein response; NO, nitric oxide; ONOO, peroxy-nitrate species; AlF, apoptosis inducing
factor; MEF2C,MADS box transcription enhancer factor 2, polypeptide C; RGC, retinal
ganglion cells. (Ray K., Mookherjee S. “Molecular complexity of primary open angle

glaucoma: current concepts”, J Genet., 2009:88(4):451-67).
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Ané TO TOPAMAVW OUVAYETOL OTL €va OUVOAO TOPOYOVIWV KOL HOPLAKWY
unxoviopwv tou mepllappavouv tnv emnidpacn t™NG oPOAAULKAG UTtEpTOVIAG, TN
SUOAELTOUPYLO TWV UNXOVIOUWV aAyYELOKAG autoppubulong, (vascular dysregulation), tnv
TOELKOTNTA TOU YAOUTOMLKOU, KOl TNV auénon tou ofeldwTIKoU Stress CuvUTapXouv Kol
OUCLOOTLKA OUYKALVvOuV Og £€vav KOO MapovouaoTr auvénuévou ¢GpualoloylkoU stress el
TWV VEUPLKWV KUTTAPWV Tou apdLBAnotpoetdolc, Ta onoia odnyouvtal o€ mpowpo Bavato

KOl O€ QLUTO TIOU QITOKAAOUME YAQUKWLATLKE OTTLKA VEUpPOTTAOELQL.

2.3. WeudoanodpoAdwtikd cUuvEpopo

To YevdoamodoAbwTikd ouUvdpopo eival n ouxvotepn oattia Ssutepomaboug
XPOVIOU YAQUKWHOTOG OVOLKTHC Ywviag. H ovopaoia «peudoanodporibwon» §60nke kat’
avTLOLAOTOAN pe TNV aAnBr anodoAidwaon tou KpuoTaAAoeLSoUE Ppakou Tou opOaApoU, pLa
OTIAVLA KOTAOTOON KATA TNV omola ot emumoAn¢ otipadec tou mepidpakiou (tng kapag mou
neplBalel to ¢PoKO) QMOTMIMTOUV, OUVETELQ HNXavikoU 1 BOgppikol TpaUMATOC N
dAeypovng, kot KuKAodopoUV 0To USATOELSEG LYPO.

H Yevbdoanodporibwon meplypadnke yia mpwtn dopa to 1917 amnod tov OwAavdo
Lindberg, kai PBploketat oe peyaAn ouxvotnta oe okoavdlvaBlkig Kataywyng Atopa.
MpokeLtal yla oXeTWIOUEVN UE TNV NALKIA TTapaywyr Kal evamnobeon daloxpwou KOKKLwSoug
€€WKUTTAPLOU UALKOU TIOU HoLAlel pe opUAOeldEG o TOAAOUG 0pBaAuLKOUC LoTOUG.
ZuvnBéotepa onueia evanoBeong eival to mpocblo nepidakio, ot iveg tng Zivveiou lwvng,
TO OKTLVWTO CWHA, TO KOPLKO XeLAOG TG ipLdag, to trabeculum, To mpocBLo vaAoeLldEG Kal O

ETUMEDUKOTAG.
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Kata tn Stayvwon 1o PevdoamodpoAldwtikd cuvdpopo elval KAWVLKA €TEPOTAEUPO
oto 50% Twv MePUTTWOEWV. QOTO00, HEAETEG HUE NAEKTPOVIKO HIKPOOKOTILO €XOUV
TEKUNPWOEL TNV Umapén amnodoAldwtikol UAIKOU Kol OTov «un TpooBePBAnuévor
0pBaAuS,*®>°  emopévwe eivar lowe¢ opBdtepo va Bewpeital apdotepOMAEUpO e

OOV UETPN KATAVOUN.

Ewova 6: Ewkova Yevdoamopolibwong otn oxiouoeldn Auxvia. (American Academy of

Ophthalmology Web Site: www.aao.org).
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To YevdoamodpoAldbwTtikd cuvdpopo €lval n MO LOXUPA OUCXETWIOUEVN LE TO
VAQUKWHO, TEKUNPLWHEVN OO HEYEAES emSnLoAoyIkéC peéTee, KAk ovtotnta.®®! H
ouxvOTNTA Tou SladEPEL amd Xwpa O XWPO, TPAYUO TIou armodidetal og yeVeETIKOUC Kal
nepLBaAlovTikoug apayovteg. Xtnv EANada, og €peuva mou Ste€nxobn o xwpLa ¢ Kpntng,
StamiotwOnke OtL 0 Atopa Avw Twv 40 etwv n ouxvotnta tng YevdoamodoAibwaong
kupaivetat amd 11,5 wc 27%.%% NapdAnla, oto 28,8% twv ooBevwyv pe
PevboamodpoAlbwTikd ouvdpopo Slamotwdnke auvénuévn evdéodpOalpla mieon, o
ouykplon pe to 5,4% un YevdoamopoAdwrtikwy. Itnv  Greece glaucoma study mou
61e€Nxdn emionc otnv KpAtn Olamotwbnke OTL amd Toug 00BOevel¢ OTOUC OMoioug
SleyvwoBn yAavkwpa avolktng ywviog (9,67% twv efetaoBéviwy), to 25,8% eixe Kot
PbevSoamodoribwon.®® stn Thessaloniki Eye Study, g Statpnpatikr TANBuopaks pehétn
XPOVIWV odpBoApKWY voowv Tou Sle€nxdn oe Selypa 2261 CUUUETEXOVIWV QMO TNV
gupuTEPN TEPLOXN TG Oecoalovikng, n emimtwon t¢ PevdoanodoAidbwong Atav 11,9%. H
EMIMTWON YAQUKWHATOG METALU Twv aTtopwv Pe PeubdoamodoAribwon nrav 15,2%, evw

* Se TMANBUOWIOKEC MENETEC TOU e€wTEPLKOU

HETOEY TwV Hn amodoASWIKWY 4,7%.°
BpéBnkav yAaukwpatikéG oAAolwoelg oto 14% twv odpBaApwv pe PeudoamopoAldwTko
ouvbpopo, évavtl 1,7% pn omopoAlSWTIKWY, TPAYUA TIOU Onuaivel OTL To yAaUKwU
epdavitetal 5 we Kot 8 dpopéc ouyvotepa oe amodpolSwtikolc odBaipouc.®” & EEdANov,
€XeEL UTOAoyloTeElL OTL O OUVOALKOG Kivbuvog ylwa  avamtuén yAAUKWHOTOC Of
PevdoanodoAdwTtikoug odpBaApolg avépxetal oe 5% ota 5 €tn kot o 15% ota 10 €1n, o
6e kivbuvog yla avamtuén yAauvkwpatog oto deutepo opBaAUS, petd amd euddvion

etepomAeupou PeudoamodoAdwtikol YAQUKWHOTOG avepxetal o€ 50% oe 5 €tn. MdaAlota

0 YeudoamodoAldbwTikd YAaUKwHa Oswpeital OtL €XeL XELPOTEPN TPOYVWON Tou
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npwtonadouc, dedouévou OTL XL ETUOETIKOTEPN PUOLKI TTOPELX KAL MTWXOTEPN OTOKPLON
ot ouvhBn bappakeuTky aywyr.*®’

H oVotaon tou PeuSoamodoMSwTkoy UAKOU eivat akdun v moAoic dyvwotn.®
‘EPEVVEC LE TO NAEKTPOVLKO ULKPOOKOTILO OE LOTOXNULIKEG XPWOELS OPOOAULKWY LOTWV €XOUV
OeieL OtL oL evamoBioelg Tou PeudoamodpoAldwTtikou cuvépopou amotehovvtal and duo
OUOTATIKG: WisLa Kat dpopdo amodoASwTkO UAKO.® Ta widla amoteholvtal adevoc and
otolxeia TnG BaoknNg HepBpavng, OMw Aapvivn Kol GLUMPOVEKTIVN Kol apETEPOU QO
OTOLXELOl TOU CUOTHMOTOC EAQOTIKWY VWV, OMWE a-eAaotivn, TomosAaotivn, apuAosldég P
kat Kuplwe $uumpivn-1.° H dupopdn Bepéha oucia eivar éva olvOeto piypa
YAUKOZOLULVOYAUKQVWVY KOl TIPWTEOYAUKAVWY, OMwG N Beukn nmapavn, n Osukn dgppatavn
KOl TO UAAOUPOVIKO 0€U. H amoppuBuLon tou PeTafoAlopol Twv YAUKOZOHULVOYAUKOVWY Kol
N UNepmapaywyrn toug daivetal va eivat éva Baclkd otolxeio tng moaboyévelag Ttou
PbevSoamodolSwtikol ouvspopou.®

H mnaboyévela tou YPeudoamodoAlbwtikol ocuvépopou ocuvopileTal oe TPELG

Bewpieg:®

i) Tn Bewpla NG Baolkng HepPpavng, cludwva e TNV Omola To UALKO TNG
PevdoamodoAidbwong Tmpoépxetal amo Siatapaxy TOu HETOPOALOMOU TNG PAOCLKAC
HEUBPAvVNG — €€’ ou Kal n UTtapEn o€ AUTO oToLXELWY OTWG N Aapvivn N n dLumpovektivn. ii)
N Bewpla TWV EAACTIKWVY PLKPOIVLSIWY, TTou BacileTal 0TNV CUMUETOXN TWV CUCTATIKWY TOU
€A\QOTLKOU CUCTAMATOG, OMWC oL eAaoTiveg, otn doun Tou YPeudoamodPoAldwTikoU UALKOU.
iii) TeAevtala, Slatunmwvovtal Kot BewpPLEG yLo EUMAOKN KAMOLOU QYVWOTOU AOLUOYOVOoU
napayovta, mBavwe ou. Autég PBaocilovtal coe €peuveg oe oullyoug, OTOUG OMOLoug

Bp€Bnke avénuévn ouxvotnta YeuvdoamodpoAibwong amnod to avapuevouevo. Tn Bewpla autn

€VIOXUOUV KOl TIEPLOTOTIKA TOU €xouv avakowwBel, avamtuéng PeuvdoamodoAldbwTikou
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ouvdpouoU o€ veapd atopa mou UTeBANBnoav os SLAUTEP) KEPATOMAAOTLKY UE LOOXEU A
and nAkiwpévoug dotec.”®

Ot YevboamodpoASwTIKEC evamoBeoelg ouxva ouvdéovtal He ekdpUALON TOU
OKTWVWTOU emiBnAlou, Twv tvwv tng Zivveiou {wvng Kal, Kupiwg, Tou embnAiou tn¢ ipdag. H
npooBoAn NG (pLdag Kal N amMwAEld TwWV GUOLOAOYIKWY KUTTAPWVY Tou emibnAiou Tng
gvoyomotlouvtal TBoavwg yla TNV Twyn Hudpiaon aAld kat tn SLaomopd XpWOTLKAG TTOU
ouxva eudavitlouv ot PevdoamopoAlbwrikol odBaipol. Me edapuoy HeBOSwV
avoooiotoxnueiag €xel StamiotwOel otL ot PeudoamoPoAldwTIKEG evaToBETELG UmopoUV va
onNUAvVOOoUV PE HOVOKAWVIKA QVTLOWHATA, OTIWE OUTA EVOVTL TOU USATAVOPOKLKOU EMLTOMOU
HNK-1." O enitortoc HNK-1 eivat évac 3-60uldoyAUKOUPOVIKOC USATAVOPAKAC ME OEWVEC
opadeg, otov omoio amodibetal n wkavotnta tou PeudoamodPoAdbwTikol UALKOU va
T(POCOKOAAQTAL OTL ECWTEPLKEG eMIPAVELEG TOU 0POAAUOU. ME Tn XproN TWV LOVOKAWVLKWVY
OVTIOWHATWY EVOVTL UTOU TOU ETILTOTIOU €XEL EVIOTLOTEL OMOGOALSWTIKO UALKO YUpw amo
Ta  owodopa  ayyela TG  (pdag, OoKOpA KoL OE  UTIOKAWIKEG — MOPdEC

172 H GUGOWPEUON AUTWY TWV OTOLXELWV TTPOKOAEL AAAOLWCELS OTaL

PevdoamnodpoAidbwong.
ayyeia tng ipldag pe SLatapaxEG TNG ALUATIKAG PONG KA, O TEAKA oTadLa, oxatpia. M
HEAETN TwV ayyeiwv NG ipldag o anodoAldbwTtikoug opBaApoug and toug Konstas katl ouv.
to 1993 pe pkpookomo o¢wtog (light microscopy) €xet dei€el tnv Umapén ToU
amoPOALOWTIKOU UALKOU O€ PEYAAN TIUKVOTNTA OTNV Meplayyelaky BepéAla ovoia, evw Ue
N XPrion NAEKTPOVLKAG pkpookortiag StEAeuong (transmission electron microscopy, TEM) n
ayyelondBela Slakpibnke oe 4 otddia: Ztddlo 1: €0TIOKN CUCCWPEUCH UALKOU Xwpig
KUTTOPLKEG eKDUALOELG, 0TASLO 2: eKDUALOTIKEG OAAOLWOELS TWV OTNPLKTIKWY TIEPLKUTTAPWV

TWV ayyelwv, otddlo 3: eKPUALOTIKEG AAAOLWOELS KoL TwWV €vE0BNALOKWY KUTTAPWVY Kol

otadio 4: PeudoamodoAlbwTikd UALKO TO omoio KataAapBAvel éva aKUTTOPLKO ayyELAKO
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toixwpa (ghost vessel).”? O ouyypadeic cupnepaivouv dtL oL ayyelakéc aAOWWOELS TN
anodoAlbwong £€xouv w¢ adetnpla T OTNPLKTIKA KUTTAPA TwV OlHodOpwv ayyelwv.
ATOTEAEOUO QUTWV TWV AAAOWWOEWV KOl TNG €MAKOAoOUONG Loxouuiag €ival ol HKpo-
VEOQYYELWOELG, KUPLWE OTNV TIEPLOXH TOU KOPLKOU XEIAOUG, OTIOU UITOpEL va e avIoToUV Kal
OTioBLEG OUVEXELEC KaL, OTAvVLA, OTNn ywvia Tou pocBiou BaAdpou. Ot cuVvBNKeg LoxaLuiag
TIOU avantuooovtal otoug PeudoamodoAldwTikou¢ opBaApoUC (oW altltoAoyouv Kal Tn
ouoxEtion tou PeuvdoanodpoAdwtikol cuvdpopou pe TNV amodpatn tne KEVIPLKAG GAELAC
tou audiBAnotposldolg, n omoia £xel avadepbBel amd apketoUC epeuvnteG. Emiong,
UTTAPXOUV ONUOVTIKECG EVOELEELC CUOXETLONG TOU HE TNV EUPAVION KOTAPPAKTN.
WeuboamodoASWTIKEG evaMOBOECELC £XOUV EVTIOMIOTEL Kal o€ AAAOUG, TTANV TOU
odBOaApoU, LoToug, OMwe To S€pua, n Kapdld, oL TVEUHOVEC, To ATap, N XoAndoxog KUoTN, oL
HAVLYYEC TOU EYKEDAAOU, YEYOVOCG TIOU (OWG UTTOSNAWVEL TNV UTAPEN ULAG CUOTNMOTIKAG
Statapaxng, ¢ omoiog to PeudoanoPoAldwtikd cuvdpopo amoteAel tnv odOaApLKA

69,74

ekdnAwon. Qoto00, utdpXouV eVOELEeLg OTL TO UALKO auTO €XeL SLadopEg o oxEon Ue

Vv evbo-opBaAuLla Peudoamodporibwon, ONMwG n KN oAUOVor Tou Pe tov enitornto HNK-

1.”%"? Napapével apdploBnToVpeVo mione To KOTd OGO N EVIOMON TOU UALKOU QuToy

oxetiletal pe ekPUMOTIKES OANOLWOELS TWV APOTAVW LOTWV. >
Mia cuox€tion Tou €xel potaBel Ta teAeutaia xpovia lval autr) TOU CUVSEEL TO
PevboamodoAlbwTiké cUvSpouo otov oPpBaAUS Pe ayyelaKES SLatapaxEg, Omwe otnOayyxn,

unéptaon, ofU éudpayua Tou puokapdiou, eykePaAKA eMeLoOSLA, AVEVPUOUA KOLALOKNG

76,77

oopTnC. AcBevei¢ pe YeuvdoamodoAibwon eudavitovtal emiong va mapoucldlouv

8 Nev éxel OpWC O Kol TieplmTwon amodetyBel

auvénuévoug deikteg BvnoluotnTag.
attohoylky oxéon avapeca otnv Umapén YeuvdoamodoAldbwTikol UALKOU KoL oTtnv

ekdnAwon nmaboloylkwv kataotacewv. Xtnv EAAada, n opdda tou Thessaloniki Eye Study
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dev Slamiotwoe cuoxétion tne WeudoamodoAidwone e Kappio cuotnpatiky véco.®
Qotoo0, n otevh oxéon PevdoamodoAidbwong Kat SLatapaxwy TNG CLUOTIKAG PONG AmoTeAEL
Loxupn €véelEn yla tnv UTaPEN KATTOLOU TTOBOYEVETLIKOU UNXAVIOMOU, TIOAVWE HECW LOTIKAG

LoYaluiog.

2.4. WeudoanmodpoAldwTiko YAAUKwWLO

H maBoyévela tng auvénuévng evbodBaAuLag mieong, n omolo 0 TOOO HEYAAN
ouxvotnta cuvdEetal pe to PeudoanoPoAldwTiko cUVSPOO, MAPAUEVEL ApdLoBNTOUUEVN.

Aev eival kot apxnv cadeg eav n PeudoanopoAidwon mpayUaTiKA TIPOKAAEL TO
XpOvio YAaUKwpa f amhd tuxaivel va cuvurtdpyet pe autd.®® H mbavétepn epunveia eivat
otL PeuboamoPoAldwTkO UALKO 1} XPWOTLKA TIPOEPXOUEVN amod tnVv iptda amodppAcoel Tov
NOud tou trabeculum mapeunodilovtag TV mapoxéteuon tou udatoslSolc uypou.”
‘Epeuvec £xouv amodeiel Tnv UMapPEén TETOlOU UALKOU OTOV aywyo tou Schlemm kal otoug
SLAUECOUG XWPOUG ToU OKANPoKepatoelSikoU nOuoL (trabeculum), evw amodoAlSWTIKES
{VEC EVTOMIOTNKAV KOL OTOL TOLYWHLOTA TWVY OTIioBLWV aKTWVOELSWV aptnpLwv.*®

Npoodata bedopéva umootnpilouv OTL Kot TO YAaUKWHA KAELOTAG ywviag

epdavietar ouxvd oe Peudoamodpodwtikols odBaApovc.>”?

MdAlota Bewpeital otL
UTIAPXOUV OUYKEKPLUEVA XOPAKTNPLOTIKA TwV oPpBoAuwv autwyv Tou mpodlabétouv otnv
eudavion tou, Onwe oL onicBleg ocuvéxeleg Hetaty ipldag kal ¢akol, Kol n artpodia g
Zwveiou Twvng, TTOU €UVOOUV TNV MPOCOLA TTAPEKTOTILON TOU LpLdoKOoPLKOU Sladpayuatog
KOl TN 0TéEVwon TNS Ywviag tou mpocBiov Baidpou.

To 2007 avakaAudpBnke n ocuoxétion 2 HeTaAAAfewv oTo yovidlo NG AUGUA-
ofetdbaong 1 (LOXL1, OMIM153456) pe v avamtuén YevdoamnodpoAdwtikol
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yAaukwpatoc.®’ H owkoyévetla twv yovidiwv Aucul-0€elddonc Bewpeital 6Tt EUMAEKETOL OTO
oxnUatilopo kat tn Swatpnon Sopwv Tou EAACTIKOU LOTOU, OUUUETEXOVTOG OTNV
opoléotaon ¢ e€wkuttaplag BepéAag ovoiag, emayovrag tn dtacvvdeon (cross-linking)
KOAayovou Kot eAaoTikwV vwv. H AucuA-ofelddaon Aettoupyel wg éviupo Slacuvdeong
(cross-linking) péow tou omolou emttuyxavetal n Stakplty evanobeon TG €Aaotivng oTo
xwpo.®! Emiong n Auoul-o€elddon puBpilet tov mpoaywyéa (promoter) tc ehaotivnc.®

Miwa ToAU evlladépouoa TOPAUETPOG elval OTL auénuévn Spaotnplotnta Tou
evlUpoU £xel BpeBOel og eykepalika ayyeia Kal TAakOpopdeC aAAOLWOEL aoBevwV Pe VOOO

Alzheimer.®

2.5 OpoKUOTEIVN

2.5.1. levika otolyeia

AvApECO OTOUC AP AYoVTeC Tou Bplokovtal teAsutaia UTtO Slepelivnon o oXEon UE
TO MPWTONMABEG YAQUKWUO AVOLKTAG ywviag aAAd Katl to PeudoamodoAldwTikd cuvEpouo
elval n opokuoTteivn Tou MAACUATOG.

H opokuoteivn €xel MPOOEAKUOEL TO EPEUVNTIKO evOLADEPOV WG TTAPAYOVTAG
aBnpwpdtwong, Kabw¢ n UNMEPOUOKUOTEIVALUia €XEL aAvayVWPLOTEL WG aveEAPTNTOC
mapayovtag KwdUVou ylo KATAOTACELS OMwG o0&y Eudpayua tou puokapdiou Kal
EYKEPOALKA €EMELCOOLO, KATAOTAOEL TOU, OMwG €xel avodepbel cuoyetilovial pe tnv

84,85,86

PeuvboamnodoAribwon. Eniong €xel ovoxetlotel pe mabnoelg omwe n anodpan tng

KEVTPLKNG GAEBAG Tou apdLBAnoTpoeLldouc, N MPoodLa LOXOLULKA OTITIKY) VEUPOTIAOELA KAl N

87,88,89

anodpaln TG KEVIPIKAG aptnpiag tou apdiBAnotpoetdouc. ElvaL emopévwg moAv

mbavo n abnpwpatoyévog OpAdcn TNG UTIEPOUOKUCTEIVALULOG, va Aeltoupyel wg
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TapAyovtag EAATTIWONG TNG OLUOTLKAG PONG OTNV TEPLOX TOU OMTIKOU VEUPOU Kal, &€V
ouvexeia, wg mapdyovtog Kvduvou yla avantuén yYAQUKWUATOG. MAALOTA, TO MPWTOMABOEC
YAQUKWUO QVOLKTAG YwViog amoteAel Tov ouxvotepo opBaAULKO Tapdyovta KvdUuvou yla
anodpaén kevtpkng dAERag apdiPAnotposldouc.

MoAU peyaho evlladépov mapouoLlalouV TIELPAUOTIKA EUPNUATA TTIOU €VOXOTIOLOUV
TNV OMOKUOTEIVN ylat ayyelakeg BAABec kat mpokAnon amontwong (Kuttapkou Bavatou)
apdBANOTPOELSIKWV vEUpWVWVY.

H opokuoteivn elval éva apwvoll to omoio amoteAel mapdywyo Tou HETABOALOUOU
TWV TPWTEIVWV Kol KukAodopel oe eAelBepn popdry oto aipa. Eite peBuAlwvetal oe
peBelovivn, HEow evIUULKWY 08wV TIOU XPNOLUOTIOLOUV To $oALKO ofU Kal Tn Bltapivn B12,
eite pwodopullwvetal o Kuotabelovivn HEow TNG 5- dwadoplkng TupLdofaAnc.

Ta enineda opokuoTeivnG 0To MAAopA e€apTwvTal amo tn dtatpodikn MpocAnyn
OUYKEKPLUEVWY  BLTOUVWY TIOU SpOUV WG OCUMTTOPAYOVIEG OTO  UETABOALOMO TNgG
OMOKUOTEIVNG, KUplwg Tou PpUAALKOU 0€€0G Kat TwV BLTapvwy Bg kat Br,, Kal amo tn vedplkni
aroPoAr TNG opoKUOoTEIVNG. E€aptwvtal emiong amod tn ANPn cuyKeEKPLUEVWY GAPUAKWY N
GAAWV TIOPAYOVTWY TIOU TIOPEUPALVOUV OTLC GUYKEKPLUEVEC HETABOALKES 060uC. ™

To nmapakdatw oxnua Seixvel Tig 0600¢ TOU HETOPOALOHOU TNG OUOKUOTEIVNG.
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IxAna 2. MetaBoALoUOG OUOKUOTEIVNG

Ta npotovra tou petaBoAiouov suavifovral ugoa oe opdoywvia, oL OUV-TIAPAYOVTEC LE
KUKAOUCG, Ta EVIULO O€ aTAO KEIUEVO KAl T yovidla UTTOYPOUULOUEVA.

2uvtouoypapiec: B12: vitamin B12, BHM: betaine-homocysteine methyltransferase, CBS:
cystathionine beta synthase, DHF: dihydrofolate, DHFR: dihydrofolate reductase, dTMP:
thymidine monophosphate, dUMP: uridine monophosphate, FAD, flavin adenine
dinucleotide,  GLY: glycine, ~MTHFD1: trifunctional = methylenetetrahydrofolate
dehydrogenase, cyclohydrolase, synthase, MTHFR: methylenetetrahydrofolate reductase,
MTR: 5-methyltetrahydrofolate-homocysteine methyltransferase, MTRR: 5-
methyltetrahydrofolate-homocysteine methyltransferase reductase, MT: methyl transferase,
SAH: S-adenosylhomocysteine hydrolase, SER: serine, THF: tetrahydrofolate, TS: thymidylate

synthase, = 5-CH3-THF:  5-methyl  tetrahydrofolate, @ 5,10-CH2=THF:  methylene
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tetrahydrofolate, 5,10=CH2-THF: methenyl tetrahydrofolate,
tetrahydrofolate

(Fan et al, Mol Vis. 2008)
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10-CHO-THF:  10-formyl
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EE aA\ou, yeveTikég petaAlaéelg oe yovidla Twv evIUUWV TTOU CUUUETEXOUV OTO
UETABOALOUO €lTE TNG OMOKUOTEIVNG, €(TE TWV PLTAUVWY QUTWV HUIOPOUV Vol €XOUV
enidpaon ota enineda tng ovoiag oto aipa. H kaAUTtepa PeAETNUEVN UETAANQEN OE QUTH TN
hetaBoAiky 066 eivat o moAvpopdplopdg C677T (rs1801131) oto yovidio tou eviupou

1.9492% 1o ¢viupo

pedouktdon tou pebBulev-tetpaiidpodoAikol (MTHFR) oto xpwudowua
OUTO KATaAUEL TNV avaywyn Tou 5,10-uebevul-tetpaildpodoAikol oe 5-peBulev-
teTpalS6podoAikd. To 5-puebulev-tetpalSpodoAikd sivatl n kupla popdry GulAikol otnv
KukAodopla, n omola kot mpoodEpel TN HeBUAo-opAdA yLO TN LETOTPOTN TNG OLOKUOTEIVNG
oe pebBelovivn. O onpelakog moAupopdlopog (Single Nucleotide Polymorphism, SNP)
rs1801133 evtomiletal oto Bpaxy TUAUA TOU xpwpoowpatog 1 (1p36.22a), oto £€6vio 8§,
otn 6éon 1:11,856,378 oto yovidlo tou eviupou MTHFR. H avtikatdotacn Tng KUTooivng
(C) amd v Buidivn (T) oto €€OVIO €XEL WG ATIOTEAECHA TNV QVTLKOTAOTACN TOU OULVOEEDG
oAavivn pe to apwvofy BaAivn oto popo tng MTHFR (missense variation), yeyovog mou
TILOTEVETOL OTL 08nyel O€ QVEMAPKELX TOU €V AOyw &evlUPou, HECW TNG av&nong tng
Bepuocvalodnolag tou. AuTO OUVEMAYETAL €AATIWON TOU PUBUOU HETATPOTNG TNG
OMOKUOTEIVNG oe peBelovivn kat emakoAoubn auv€énon tng opokuoteivng oto aipa.
MpOKeLTaL yLa €VaV OXETIKA KOO TTOAULOPDLOUO, HUE oUXVOTNTA ETEPOIUYWTWY TIOU ayyilel
10 38%, Kol opoluywtwy £€wg 16%. H cuxvotnta tou eAdooovog aAAnAiou (Minor Allele
Frequency) umoAoyiletat oe 0,31 (www.ncbi.nlm.nih.gov). H péon OSpaotikdétnTa TOU
evlUPOU OTOoUG €TEPOIUYWTEG €lval To 65% NG duCLOAOYLKNG, N Omola mapatnpeital o€
uyLelg opoluywteg (CC), evw otoug opoluywTes w¢ MPog To EAaccov aAARAL0 (yovoTumog
TT) n péon Spactkdtna ehattwvetat oto 30% NG ductoloykis.”” Qotdco, Ta

anoteAéopata TMOAAWVY OXETIKWV €PEUVWV elval audileyoueva, kabwg n Umapén Ttou

OUYKEKPLUEVOU TIOAUHOopPLopoU b BpEBnke va Asltoupyel wg aveEAPTNTOG TPOYVWOTLKOG
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mapayovtag abnpwpdtwong, mapd povo w¢ mapdyoviag mou Kabopilel ta emimeda
OMOKUOTELVNG 0T0 TAdopa. 348822

Mua Seltepn mepimtwon mou €xel mpoodata meplypadel, kol adopd emiong ToO
€vlupo t™ng MTHFR eival o moAupopdplopdg rs1801131, mou evrtomiletal emiong o €6vio
01O Xpwpoowua 1 (1p36.22a), ocuykekplpéva otn Béon 1:11,854,476. H avtikatdaotacn g
adevivne amd kutooivn otnv aAAnAouxia, odnyel emiong oe missense variation kal o€
OVTLKATAOTAON TOU YAOUTOULKOU 0EE0G O TNV apyLvivn oTo TEAKO popLo Tou eviUpou.

O nmoAupopdlopog rs8006686 evromiletal oTo pakpU OKEAOG TOU XpwHoowHaToG 14
Kol adopd WIpovio tou yovidiou mou Kwdikomolel to €viupo addudpoyovacn Tou
pueBuAev-tetpaidpodoAikol (MTHFD1) tng petaBoAkng odou tn¢ opoKUoTeivnc. MpokeLtal
yla ovtikataotacn voukAeotidiwv, omou n Buudivn avtikabiotatoal amd Kutooivn. e
npoodatn HeAETn mou Onuoocievoe to Mavemwotiuo tou Harvard BpéBnke oplakn
OUOXETLON TOU €V AOYyw ToAupopdlopol pe to PeudoamodpoAldwTtikd cUVEpoOUOo Kol TO
PpeuvdoanodpoMSwtikd yAavkwpa. >

O UNXQVLOUOG TNG abnpwpatoyovou §pacng tnG opokuoTeivng Sev elval MANpwG
YVWoTtog, dpaivetal Opwc va mepthappavel tn dnuioupyia eAeuBEpwv pllwv ofuyodvou, Omweg
10 H,0,; Kot T0 avtdv H,0,72, ot omoleg mpokahoUv KUTTapLkéC PAARES 0To vE0BAAL0 TWV
ayyeiwv.® H kuttapwkn auth Sotapayr oxetiZetal pe eAdttwon Twv enutédwy tou NO, To
oroio dpucloAoylkd Spa TPOOTATEVUTLKA yLa TO ayyeLako evdoBnAto. Emiong n opokuoteivn
TPOAYEL TOV MOANATMAACLOOUO TwV AELWV MUKWV VWV Kot TNV ofelbwon twv Autdiwv kat
TWV AUTOMPWTElVWV XaUNANG TUKVOTNTOG, TA Omola amoteAoUV KEVIPLKA yeyovota OTn
Swadkaoia NG abBnpwpdtwong. MapdAAnAa, €xet BpopPwtiky Opdon, HEOW TNG
gvepyomnoinong twv napayoviwv V, X, kat Xl tou cuotApatog mAENG, TNG aAvaoToANG TNG

ékppaong t™¢ BpopPouodoulivng, tng eAdttwong tTng SpaotikdtnTag Tou TPA KoL NG
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KATAOTOARG TNG dpdong tng nmapivng. Yrmdpxouv, TEAog Kal melpapatikd dedopéva, OtL N
OUOKUOTE(VN UMOpPEL VO EVEPYOTIOLROEL EVOV KATAPPAKTN AVILOPACEWY TIOU KATAAYOUV O€

dAgypovn Kal avamtuén adnpwUATIKWY TAAKWV.

2.5.2. OpoKUOoTEIVN Kat YAaUKWHO

Ta amoteAECUATA EPEUVWV OXETLKA HE Ta eminmeda opokuotelvng os aoBeveig pe
amAd  yAaUKwpa — avolktig  ywviag,  YeudoamodoAldwtikd  yAaUKwpo Kol
PeuboamodoAldwTiko cUVEPOUO eival AAANAOOVTIKPOUOUEVA.

H mpwtn avadopd CUOXETIONG TNG OUOKUOTEIVNG e To YAaUKwpa €ywve To 2002,
otav ol Bleich kat ouv. Staniotwoav O0tL acBevelc pe MPpwWTOMAOEC YAAUKWUA QVOLKTIG
ywviag kot ooBeveic pe PeudoamodoAdwtkd yAavkwpa eixov auvénuéva emnineda
OMOKUOTEIVNG MAQONATOC O GUYKPLON HE TV opdda ehéyxou.”® To 2003 ot Leibovitch kot
ouv. efétacav Ta enineda OMOKUOTE(vNG mAdopato¢ ot 30 oaoBeveig pe
PeudoamodoAldwTtikd YAQUKWHA Kal LoaplBpoug paptupeg Kal dlamiotwoav uPnAotepa
enineda otoug aocBeveig, MpAyUa Tou, KAt AutoUG efnyel MEPKWE Kal TNV aunuévn
oUXVOTNTA KAPSLAYYELOKAC VOOOU GTouC arodoASwTkouc aobeveic.”® AUo akdun oxeSov
OUYXPOVEG UEAETEG LE TIOPOUOLO EUPNHATA EYlvav amd Toug Vessani kal ouv. To 2003, Kot

Puustjarvi to 2004.%7%8

Itnv mpwtn eAéyxBnkav acBeveig pe PeudoamodoAldwTikd
ouvdpopo, PeuvdoanodoAdwtikd yAaukwua Kot YAaukwpa uoloAoyLkAG Tiieong, kat OTL N
UTIEPOMOKUOTEIVALUIA ATaV cuxvoTepn oTLG opadeg pe PeudoamodpoAribwon. Itn Seltepn
HeAETn og 36 aoBeveig pe PpeuvdoamodoAldwTtikd cUVEPOUO Kol LoAPLOUOUG LAPTUPES, EXEL
BpeBel 6tL N opokuotelvn Tou MAdopatog elval avénuévn otoug aoBeveig, evw evbladépov

elval otL ta emninedd ¢ oto vdatoeldég uypd Sev MOPOUCLATOUV OTATLOTLKA ONUOVTLKN

Sladopa otig duo umod e€€taon opadeq. e mpoodartn Epeuva oe ToUpkoug aoBevei Ue
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PevbdoamodoAldbwtikd ocuvdpopo kat PeuvdoamodoAdwtikd yAaukwua dev avadeixbnkav
OTATLOTIKWE ONUOVTIKEG Sladopéc ota emineda OUOKUOTEIVNG TOU MAAOUOTOC, aAAd OUTE
KaL ot cuxvdtnTa tou MoAupopdLlopol C677T *° AvtiBeta ot Altintas kat cuv. enionc to
2005 Siamiotwoav auénuéva emnineda opokuoteivng oe acBeveic pe amodoAibwon pe i

10 5¢ 8U0 dM\ec €peuvec €xouv Slamotwdel aufnpéva emineda

XWPLC YAQUKWUOL.
OUOKUOTEIVNG o0t aobeveic pe mpwtonmabéc yAaUKWHO QVOLKTAG YWVIOC Kal e
PeuboamodpoAldwTikO YAaUKWHO, O oxeon He paptupec. O moAupopdplopog C677T €xel
Bpebel og peyalutepn ocuxvotnta o a0OeVEeiG pe TPWTOMAOEC YAAU KW AVOLKTAC ywviag,
OXL Opw¢ Kol ot autolC¢ pe PeudoamoPoAldwTIKO YAAUKWUA, O oUYKPLON HE TOUC

95, 101

HAPTUPEC. H 6lo opada epeuvnTwy HE OELPA EPYOOLWV SLOMLOTWVOUV auénuéva

enineda opokuoteivng oTo TAAOHA KOl TO USATOELSEC LYpPO aoBevwv HE XPOVIO Kol

102-1 . . ' . .
02104 5uvSéouv EMIONG TOL EUPAHOTO OUTA HE EAATTWHEVA

armoPoALSWTIKO YAQUKWUAL.
enineda Brraplvwv tou CUPTAEyHatog B kat ¢uAdikol of€o¢ oto MAAoUO OTLG (BLeC
KaTtnyopleg aoBevwy oe cUyKPLON He TouG pdptupec.’® O Cumurcu kat cuv. Bprikay emniong
auvénuéva emimeda opMoOKUOTEIVNG Kal gAattwuéva enimeda PpuAikol oe acBeveig e

> Qaivetat mapdAnlo O6TL Kol ota Sdkpua To  emineda

Ppevdoamodoriswon.™
opokuaoteivng eivat uPnAdtepa oe aocBeveic pe amodoridwaon.’®* AvtiBeta, AN opdda
gpeuvnTwyv Sev €xel Ppel OTOTLOTIKA onpavtiky Stadopd ota enineda  oOpOKUOTEIVNG
TAGOMATOC HETAEY aoBevwv pe amAd YAQUKWHA QVOLKTAC ywviag Kot paptupwv.'’® Ot
Mossbock kat ouv. (2006) peAétnoav peyalo aplBud acBesvwy pe mMpwTtonabeg yAaUKwA
avolKTAG ywviag kat PevdoamodoAldwtikd yAaukwpa o€ oxéon ME ToV TOAUPOPDLOUO
C667T kat dev BprKkav oTATIOTIKWG onuaviikn dtadopd oe cUyKpLon UE TNV opada Twv

107

HapTUpWV. O ToAupopPLOpOG BpeBnKe og cuxvotnta 6,9% otoug acBeveig pe yYAaUkwua

avolktng ywviag, oe 11,6% otoug aobeveig pe amopoAldbwtikd yAaukwpa kot 9,5% otoug
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HAPTUPEC. Ta amoTEAECUATA OQUTA UTIOSEIKVUOUV OTL XPELATETOL TIEPALTEPW HEAETN OF
auTnV TNV KatevBuvon.

Je Mo PEAETN O€ KOPEATIKO TANOUOUO PBpEOnKe LOXUPOG OUOXETIOMOGC TOU
nmoAupopdLopov C677T oe véoug aoBeveig pe YAaUKwHA GUCLOAOYLKNC TIiEONG, OXL OMWCE KOl
O€ YNPaLOTEPOUG aoBEVELS, TTpAyUa TTou oL cuyypadeic Bewpouv otL TBavwg umtodnAwvel
4t o toAupopdbLopdc amotelel éva idoc yevetikol Seiktn tne vooou. %

MoAU mpoodoata, pla opada egpeuvntwv oamd to OPOaApoloyikd Tunua Tou
Navemotnpiov tou Harvard,’ e€étaoe 8éka emtd onuelakolc moAupopdblopolc (SNPs) oe
TIEVTE YOVISLOL TTOU €VEXOVTOL OTO UETOPBOALOUO TNC OMOKUOTEIVNG, 0t aocBevelc aulywg
Kaukaolag kataywyng pe PeuvdoamodoAibwaon kat PpeuvdoamodoAdwTiko yYAauKwHa, Xwpic
va BPEL CUCXETIOUO Lo KavEvayv ANV tou rs8006686 oto yovidio MTHFD1.

Mia pelétn mou adopouoe MANBUCUO TAKLOTAVIKAG KOTOYWYNG TIPOEPXOUEVO
OpwC amo U0 SLadOoPETIKEG YeEWYPADLKEC TIEPLOXEC TNG XWPAC, EEETOOE TN cuyvotnta Suo
noAupopdLopwyv tng MTHFR [(677C>T (rs1801133) kat A1298>C (rs1801131)] oe aoBeveig
He YAQUKWHO oVOLKTAC Kot KAELOTAC ywviac.'® And ta amotedéopatd TG oupmepaivetat
auénuévn ocuxvotnta Twv yovotunwv TT kot AC Twv 6U0 MOAUHOPPLOUWY QVTIOTOLXA, OTOUG
aoBevelg¢ pe kKataywyn amo Tn pia povo yewypadlkr TEPLOXN, TIOU E£MACKOV QMO HE
YAaUKwUO KAELOTHG Ywviag Kol OXL 0€ AUTOUC HE YAQUKWHA OVOLKTAG ywviag. H (Sta opada
aoBevwy epudavile kat UPNAOTEPEG TIMEG OUOKUOTEIVNG MAAopatog. Qotdc0o, OTNV £peuva
autr Sev yivetal avadopd otnv anopoAibwon.

Ou (6ot moAupopdiopoi t™ng MTHFR [(677C>T (rs1801133) kot A1298>C
(rs1801131)] e€etaoBnkav emiong oe acBevelg e MPWTOMAOEG YAAUKWUO OVOLKTHG YWVIOG
o€ pia peAETn amod tnv lanwvia kat pia anod tn Zoundia, xwpelg va emPeBalwbel 0TATIOTIKWE

. ' 110,111
ONUOVTLKA CUCXETION.
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Ot Auotpaloi Clement kat ocuv. cuvékplvay Ta enineda opokuoTelvng MAAOHATOG
000evWV PE MPWTOMABOEC YAAUKWUO aVOLKTAG ywviag, PeudoamodoAldwTiko YAaUKwWO Kol
YAQUKWPO pUGLOAOYLKNC TIEONC UE HAPTUPWV Kal BpriKav OTL ATav auénUéva O TIACYXOVTEG
OAWV TwV TUMWV YAQUKWHATOG. Agv SlamioTwoav CUCXETLON PE TO yovoturmo 667C>T pe ta
Bloxnuikd amoteAéoparta, oUTe pe TV Umapén f un yAaukwpatoc. 12

To 2011, pla egpeuvnTiky opada oMo TO TAVEMIOTAUO TNG Pwupng avédeps
OOTLOTIKWG ONUAVTLK Sladopd ota eminmeda OUOKUOTEIVNG MAACUATOC Ot a0Bevelg He
PeuboamodpoAldwTIKO YAQUKWUA Ot oUYKpLOn HE HAPTUPEC OAAG Kol aoBeveic pe
npwtonadic yAavkwpa xwpic beudoamodoriwon. ™

AVo TMOAU TMPOOPATEC UETO-OVOAUCELG TIOU CUMTTUKVWVOUV OTOLXElD amo TIG
OXETIKEG  TmpoavadepBeioe¢  PEAETEC  KATOAYOUV  OTO  OCUMMEPOCHO  OTL N
UTLEPOUOKUOTEIVALUL, OXL OpWG Kot 0 yovotumog 677C>T cuoxetiletal TO00 UE TO AmMAO

VAQUKWHO aVOLKTAC ywviac, 600 kat pe o Peuboamodbordwrtikd yhavkwpa. 4>

Kedpalatro 3. ELO1kO HEPOC

3.1. ZKomoG TG HEAETNG

Onwcg mpokUMTeL ano Tig npoavadepBeioeg €peuveg, umdpyxouv evdeitelg mBavng
OUMMETOXNG TNG UTEPOOKUOTEIVALUiOG otV taBoyéveon Tou MpwTonabolg YAQUKWLATOG

QVOLKTAG ywviag, tou PeuvdoamodpoAldbwtikol cuvépouou Kal Tou PeudoamodoAldbwTikou

95,97,98,101,113

YAQUKWUOTOC, KATL Opwg mou &ev amoteAel otabepd eUpnua o OAEG TG

99,109

HEAETEC.
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Ol TEPLOCOTEPEC QMO TIG EPEUVEC OUTEG, OKOMOL KOL OL HETA-AVAAUCEL TIOU
oakoAouBnoav, adopoloav oUAdeC PE ULKPO aplOud acBsvwy, amd XWPEC HE CUYKPLTLKA
XounAn enintwon PeuvdoanodpoAidwonc.

Onwaobdnmote Aoumov Atav evdladpEpov va HeAETNOel ektevéotepa 0 POAOC TNG
OMOKUOTEIVNG 0 BLOXNULKO KOL YEVETIKO eminedo yla mpwtn ¢dopd, o€ eEAANVIKO MANBUGHO
yYAauKwpoatikwy acBevwy, dedopévou pailota otL n PeuvdoamodpoAibwaon gival moAU koLvo
gupnua kat to PeuvdoamoPoAldwTtikd YAaUKwUa amoteAel To SeUTEPO O oUXVOTNTA TUTO
yAaukwpoatog otnv EAAada.

H mopouoa £peuva amoTeAel pla TTPOOMTIKA HEAETN aoBevwv-paptupwy. Mpwtog
OKOTIOC TNG NTAV N HETPNON TwV EMUMESWV OUOKUOTEIVNG MAACHUATOC a0OevVWV LE XPOVLO
A0 YAQUKWO avOoLKTNC ywviag Kol PeudoamodoAldwTiko YAAUKWHA KoL | CUYKPLOT) TOUG
HE Ta eminmeda uylwv PopTUpwy. AMO Ta amoteAéopata eMXeELpeital va StepeuvnBel n
mlavr) CUOXETLON TNC UTIEPOUOKUOTEIVALUIAG HE TG TTAPATAVW VOOOAOYLKEC OVTOTNTEG Kol
va SlamiotwBdel av amoteAel kowod eUpnua 1 CTOLXELO TIOU XOPOKTNPLlEL Yo KoTnyopia
aoBevwv (m.X. autolg pe amodoAldwTtikoug odpOaApouc). Ta eupnUaTO AUTA WMOpPEL va
odnynoouv o€ KATOLEG UTIODECEL OXETIKA ME TNV Toboyéveld Tou GCUVEPOUOU
PevdoamodoAidbwaong 1 tn CUCXETLON TOU HE To YAaUkwua. ETol, evoEXeTaL n avixveuon
vPnAwv emMédwY OUOKUOTEIVNG OTO aipa va amotelel €vdelfn ywa avénuévo kivduvo
avamntuéng YAaUuKwUaToC.

AgUtepo okomod amoteAel n Slepelivnon o HopLaKO eminmedo tn ouxvotntag TWV
TPWV TpoavadepBéviwy ToOAUHOpPLOPHWY Tou yovidiou tng opokuoteivng (rs1801131,
rs1801133 kot rs8006686) oe a0BeVELG TWV TTAPATIAVW KATNYOPLWV KAl O€ LYLELG Kal TiiBavn
OUOXETLON TOU TIOAUHOPdLOPOU HE TNV EUdAvion YAQUKWUATOG, aAAd Kol Ye ta emimeda

OUOKUOTEVNG MAQOUATOC OTLG UTIO €€€TAGN OUASEG.
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3.2. YAKO Ko péBodog

3.2.1. Emloyn acBevwv

H pelétn O1e€nxOn ocvudwva pe T apxeC tng Alaknpuéng tou EAoivki, pe tnv
€yKplon ¢ appodiag emtporng Seovtoloyiog. OAOL OL CUUUETEXOVTEC EVNUEPWONKAV KOl
£€6woav tn ouykatdBeor) Toug mpLv cupnepAndOouv og authv.

YALKO QmOTEAECQAV TIACXOVIEG QMO TPWTOMAOEC YAQUKWHUO QVOLKTAG YWVIOG Kol
PeuboamodpoAldwTIKO YAAUKWHA, OL OToloL €VIOMIOTNKAV METALU Twv 00Bevwv Tou
napakoAouBouvtal ota Efwtepika latpela kat 1o €6kd latpeio MauKkwWUATOC TNG
O OaAporoyikng KAviknc tou NavemnotnuiakoL Mevikou Noookopeiou AdpLoag.

MNa oAa to Atopa Tou CUMTEPANPOnkav otn peAétn eAndOn kot kataypdadnke
AEMTOPEPEC  LATPIKO KAl OPOAAUKO LOTOPLKO, Kal N GAPUOKEUTIKR Oywyr Tou
akoAouBouoav. AkohoUBnaoe mARpng opBaApoloyikn €€taon mou mepleAdpPave e€atacn
oTn oxloposldn Auxvia, Tovopétpnon (Uétpnon tng evéodBAaAuLag mieong), ywviookomia
(emwokomnon tng ywviag tou mpooBiou Baldpou pe tn Ponbela elSIKWV KATOMTPWY) Kot
BuBookomnon (e¢€taon tou omobiou nuLpopiov tou odpBaApou, cupmepAapuBavouEvou
KOLL TOU OTITLKOU VEUPOU).

Q¢ kputipla ywa T Sldyvwon tou MPwTonaboug YAQUKWHATOG QVOLKTAG Yywviag
Xpnotdomnondnkav autd mou nepllapBavovtal ot odnyieg ¢ Eupwnaikng Etatpeiag
Mavkwpoatog, Atot: i) evbodBaluia mieon >22 mmHg, o€ TPEiG TOUAAXLOTOV UETPROELS,
AndOeioeg oe SladopeTikég wPeg TNG (OLag nuéEpag N SLadopeTIKEG NUEPEG, i) avoLKTN
ywvia tou mpocBiou BaAduou, TEKUNPLWHEVN HE YWVIOOKOTIA KO iii) YAQUKWUOTIKEG

AAOLWOELC TOU OTTLKOU VEUPOU /KL XOLPOKTNPLOTLKES OANOLWOELS TWV OTTTKWV TeSiwv.®
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H pé€tpnon tng evbéodBAAplog Tmieong TmpayuoTomol)Bnke HE TO TOVOUETPO
erunédwong tonou Goldmann (Goldmann AT 900®, Haag-Streit International), To omoio

anote)ei to ovyxpovo gold standard and arodn aflomotioc( Ewova 7).°

Ewkova 7: Tovouetpo tumou Goldmann. ApLotepd n apxn tNG TOVOUETPNONG EMUMESWONC.
YrioAoyiletat n nicon emmedwaong tou kEpatoeldouc, n onoia kot cUUBaon Jswpeitat ion

UE TV evéoeVdAuta rtieon. (hopkinsmedicine.org)

XOpOKTNPLOTIKEG OAAOLWOELS TOU OTTIKOU VEUPOU, oL omoieg Slamiotwdnkav pe
KAWVIKN €€€Taon Twv aoBevwy (Blopilkpookomnon), BewpnBnkav ol mapakdtw: o) AémTuvon
™G OSaktulloeldoug emudpavelag 1 veupoaudlBAnotpoetdikol  xethoug TNG ONANRG
(neuroretinal rim), B) avénon tou Adyou tng Slapetpou koilavong mpog TN SLAPETPO TNG
omtikn¢ OnAng (cup/disc ratio, C/D) o omoiog puctoloyika eivat wg 0,3 katd tov KAbeto

afova, y) amwAEld, TUNMOTIKA 1 Oldxutn NG OTPASOC TWV VEUPIKWV VWV TOU

55

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 14:32:08 EEST - 18.218.69.56



audpAnotpostdboug, (RNFL), (ewkova 3) 8) aAlowwoelg g meplOnAaioag meploxng, €)
dAoyoeldeic alpoppayleg otnv omtikg OnAn.

H e€étaon Twv KEVIPIKWV OMTIKWV TESIWV €ylve HE TN XPHON TNG OUOKEUNG
oautopatonolnuévne meplpetpiog Humphrey Field Analyzer (HFA 1l [, Carl Zeiss Meditec,
Germany) oTO TMPOYPOUUO 24-2 KOl TOU OTOTLOTIKOU Tpoypappatog Swedish Interactive
Threshold Algorithm (SITA). Tumikéc YAQUKWHOTIKEG oAAOlWOEL BewpnBnkav Ta
TIOPAKEVTPLKG OKOTWHATO otnv Tteploxr petafy 10° ka 20° (mepioxr Bjerrum), To pwiko
BAua tou Roenne, n Stelpuvon tng TUANG KNALdag, Ta Tofoeldr) okotwHaTa (AVWTEPA f
KOTWTEPQ) KoL T SOKTUALOELSN OKOTWHATA, TTOU aroteAoUV €EEAEN TwV TTPONYOUUEVWY,
EVW UTTOPEL VAL UTIAPXOUV KOLL TILO EKTETAMEVA EAAEMpATA TOU omtTikoU ediou (Ixnua 4).

Anapaitntn npolnobeon ATav €miong n avolkt ywvia mpoobiou BaAdpou, Omwg
QUTH EKTIURONKE He ywviookomia (Ewkova 2). XpnolgomowBnke n TEXVIKN NG EUUEONG
YWVLOOKOTTLOC, KE TN XpHon tne Tpledplkng uaiou tumou Goldmann.

H Unapén YeuvdoamodoAribwong StamotwOnke pe €€€taocn otn oxlOHoeLdr Auvxvia
umo pudplacn, 6mou ntav opato To YPeudoamodPoAldwTkG UALKO oTo tpocBlo mepidakio
KOl TO KOPLKO Xeilog (ewkova 6). H Stdyvwon tou PeudoamodoAldwTikol YAQAUKWUATOG
€TOETO OTOV CUVUTIHPXAV TO KPLTAPLA TOU YAQUKWHOTOG OVOLKTAC ywviag, Omw¢ autd
avadpEpBnKav mapanavw.

OL pdptupeg emAEXBnkav avapeca otoug acBevel¢ tou yevikoUu EEwteplkou
tatpeiov NG OdOaApoloyikng KAwikng tou Mavemotnuiakol [levikol Noookopegiou
Adploag, WOTE Va AVTLOTOLXOUV E TOUC TTACYXOVTIEC WE TIPOGS TNV NALKia Kat to puAo. OAot oL
HApTUPEC mapoucialav Katd tnv KAWIKNA e¢étaon evéodOaluia rtieon <21 mmHg, amoucia
PevboanodoAlbwTtikwy evanobécewv otov mMpocOlo BAAapo Kot PUCLOAOYLKO OTTLKO

VEUPO, XWPLE aAAOLWOELG OTA OTTTIKA TtediaL.
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Kpttpla amokAelopoU, TO00 yla Tou¢ aoBevel¢ 00O KOl yld TOUG HAPTUPEC,
amoteAovoav: a) MeptBaArloviikol mapAayovtes mou ennpealouv ta eMimeda OpOKUOTEIVNC,
OnMwes N AQPn CUYKEKPLHEVWY GAPUAKWY 1) CUUMANPWHATWY Slatpodng ToU TIEPLEXOUV
Btapiveg Bs, Bi; 1 dUAAKO ofu. Ddpupaka n ANPn twv omolwv €xel avadepbBel otn
BBAoypadia OtL emnpedlel ta emimeda tng opokuoteivng eivat n pebotpefdtn, n
kapBapalenivn, n bawuvtoivn, ol duumpdtec kaw n tpipuebomnpipun (Westphal et al., 2001).'°
B) MaBoAOYIKEC KOTOOTAOEL OMWC VeDPLKN) QVEMAPKELN, Kakonobng avoaipia, vPnAn

It ' ' 117,11
katavaAwon oAkoOA Kot Kok Statpodr.tt’ e

H Slatpodik kataotoon twv aobevwy
afloloynbnke pe odnyo tn Pabuoloyia otnv kAipoako Subjective Global Nutritional
Assessment (SGNA) koatd Detsky et al., woTe va mLOTOMOLE(TAL N KAAR KATACTAON TWV

aoBsviv amd mAeupdg Bpédng.to0

AcBOevei¢ oL omolol OTn GOUYKEKPLUEVN KALpaKa
XOPOKTNPLOTNKAV XOUNAOTEPA TOU «KOAN Kataotaon Bpédng» amokAeiotnkav. y) Eniong
amokAelotnkav omo TN UEAETN aoBeveilg pe otoplkd mponynBeicag apdotepomAeupng
EMEUPAONG KATAPPAKTN, LOTOPIKO 0bOaAULKAG PAeyuovng, acBeveic pe vPnAn puwnia,
NAKLaKN €kGUALON TNG WXPAG, HeAayXpwoTiky apdiBAnotposibondabeia 1 Stafntikn
audLBAnotposidonabeta. &) Atoua pe opBaAukn unteptovia i PevdoamodoAidwaon, xwplg
evbelfelg yAavkwpatikwy PAaBwv amokAeiotnkav emiong, wote va diatnpnbel katd to
Suvatov n dawvotumikn KabapotnTa Twv OUAdwy.

2t SUo opddeg aobevwy, PETA Ao Tekunplwon tng KABe Stdyvwong, Onwe Kal
OTOUG MAPTUPEC, EYLVE EAEYXOG TWV EMUMESWY OMOKUOTEIVNG QUMATOC KAl TNG ouXVOTNTOC

TWV TPLWV TIOAUPOPDLOUWY TwV Yovidiwv twv MTHFR kat MTHFD1.
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3.2.2. Epyaotnplako HEPog

Ma tov mPoodLopLoUO TwV EMMESWV OALKAG OUOKUOTEIVNG, EAdOncav amnod vrioTeLg
000eveig Kal paptupeg delypata aipatog oykou 2ml og cwAnvapLla pe aviutnktikd EDTA, ta
orota ¢puyokevtpnOnkav pEoa o€ SLACTNUA CUVTOUOTEPO TwV 20 min otig 3000g yia 10 min
KOL TO UTIEPKELPEVO TOMOBEeTNONKE OpéowC o TMAAOTIKA owAnvapla Eppendorf kat
duldyBnke oe Beppokpaciocn —20°C w¢ tnv avdhuor Tou. O £€AeyxoC TwV EemMUTESwV

121 510 Epyaotriplo BLoAoyikAc

OUOKUOTEIVNG £€ylve pe avoooiotoxnuikn péBodo (ELISA)
Xnueiag tou Aplototeleiou Maveniotnuiov Osooalovikng. XpnolponolOnke to Stabeoipo
oTo eumoplo Axis® Homocysteine Enzyme Immunoassay (EIA) kit, (Axis-Shield, Dundee,
Scotland, U.K.). Ta avwtepa ducloloykad emineda opokuoTeivng Kupaivovtol ocuviOwg
peta€d 9 kat 15 pmol/l. Twég dvw twv 15 pmol/l Bétouv ™ Sldyvwon t™N¢
UTIEPOMOKUOTEIVALUIAG, WOTOCO0, 08 ATOoMA NALKIAG Avw TwV 65 ETWV TO OPLO AUTO UTOpPEL va
avépyetat ota 20 pumol/l.

Eniong eAndBnoav Selypata aipatog oykou 6-9 ml, ta omola cuvtnpndnkav oe
Beppokpacia —20°C, yla Tov EAEyXO TWV VEVETIKWV TOAUHOPGLOM®WY. ATIO TOL EMMUPNVA
KOTTapa (AEUKOKUTTOPA) TOU OALKOU QUMATOG EYLVE N QIMOMOVWON ToU YevouLlkou DNA pe
HEBOSO NG efoddttwong HME TN Xpnon eumoplkd SlaBéoung cuokeuaociag (Qiagen,
Valencia, CA), cUpdwva pe T0 TpwtdkoAo tou Kataokeuaoth. ?? To kaBapd DNA mou o
anopovwBnke, puldxdnke oe Beppokpacia —20°C, £we TNV MEPALTEPW AVOAUGTH TOU.

H tautomoinon tou yovibiwpatog (genotyping) Poaocicbnke otn péBodo 1Nng
aAvoldbwtn¢ aviidpaong moAupepdong (Polymerase Chain Reaction, PCR). Me tn uéBodo
QUTA ETLTUYXAVETAL O TIOAAQTMAQCLOOMOC €VOG OUYKEKPLUEVOU TuAuatog tou DNA mou

Bpiloketal avaueoa oe Suo MEPLOXEG PE yvwoT aAAnAouxia, pe T XprRon KataAAAAwv

levuywv ekkvntwv (primers) kat eAevBepwv SeoofuvoukAeotdiwv. To DNA udiotatat
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oAAemtAAANAOUG  KUKAOUCG amodlataéng —ouleuénGg TWV EKKWVNTWV —E€MEKTAONG TWV
EKKLVNTWYVY, OTO TEAOG TWV OMOlwv Tpayuatomnoleital otdadlo otabepomoinong Twv
npoiovtwy tng PCR. TeAwkd mapayovtot XIAadeg «avtiypada» tou {NTOUHUEVOU TUAHOTOC
DNA. H ektipgnon tng kabapdtnTag Kol TNG TTOCOTIKNG EMAPKELAC TWV Tpoiovtwy tn¢ PCR
(PCR products) yivetat pe nAektpodopnon autwv ot yéEAn ayapolnc. Kata tnv
nAgktpodOpnaon yivetal SlaxwpLopog Twy Tunpatwyv DNA mou €xouv mpokU et amnd tnv PCR
avaAoyws Tou pey£Boug twv. Ta TUAMATA oUuTtd onpoaivovtalt pe ¢Bopilouca oucia
(Bpwuiovxo aibidlo), wote va yivovtal opatd Katd tn dwrtoypadion. Ev ouvexeia
akoAouBel sequencing i TéPn pe Eviupa EPLOPLOUOU.

Mua mapaAlayn t¢ pueBodou, n omoia emAEXONKE yla T HEAETN auTh, €ival n
oAvoldwtr avtidpaon MOAUUEPACNC TPAYUATIKOU Xpovou 1 Real-Time PCR (Applied
Biosystems, Foster City, CA). H diadikacia autr) meplA\apBAvel €MIONG CUYKEKPLUEVOUG
KUKAou¢ amodiataéng — oUleuéng — emMEKTOONG, KOL €V OUVEXElQ TO Tpoiov tng PCR
onuaivetal pe edikn dBopilovoa xpwotikn (blue dye) pe tnv omoia evtomilovtal ol
noAupopdLopol pe avixveuon tou pBoplopoL.

Ma Toug TPEL UTO e€£Tacn TIOAUMOPPLOUOUC XpnoLponodnkav én unmapyxouoeg
Sl00éoueg oto egumoplo dokipaoieg (Custom TagMan SNP Genotyping Assays). Itnv
avtidpaon xpnotpomnolnenke piypa cuvoAlkol oykou 15 L, to omoio amnoteAeito anod 7,5 pL
TagMan Genotyping Master Mix 2X, 0,3 pL piypa ekkivntwyv 40X, 7,2 uL ddH,0 kot 10 ngr
&npo DNA. ITtn ocuvéxela mopotTiBevial T OTOLEl TWV SOKLMAOLWY KOl TWV EKKLVNTWY,

onwg 666nkav amnd tnv Applied Biosystems.
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1) rs1801131

*** AB Assay Information File
*** Version 03.01.00
*** Number of Assay Information Fields 1
*** Begin Assay Information
Customer Name Order Number Ship Date Delivery Number Part Number
Product Type Assay ID Lot Number Plate Type  Plate ID Vial Type
Vial ID Well Location Assay Mix Conc. Forward Primer NameForward
Primer Seq.  Forward Primer Conc.Reverse Primer Name Reverse Primer Seq. Reverse
Primer Conc. Reporter 1 Name Reporter 1 Dye Reporter 1 Sequence Reporter 1
Conc. Reporter 1 Quencher Reporter 2 Name Reporter 2 Dye Reporter 2
Sequence Reporter 2 Conc. Reporter 2 Quencher Context Sequence Design
Strand Category Category ID  Group Group ID Gene Symbol Gene Name
Chromosome Species Target Exons NCBI Gene Reference NCBI SNP
Reference Medline Reference  Celera ID Cytogenetic Band SNP Type
Minor Allele Freq - Caucasian Minor Allele Freq - African-American
Minor Allele Freq - Japanese Minor Allele Freq - Chinese Celera Assembly Build
Number Location on Celera Assembly NCBI Assembly Build Number
Location on NCBI Assembly

University of Utah 186668836  26-SEP-2011 883508129 4351379 TagMan®

SNP Genotyping Assays, Human, SM C___ 850486_20 P110920-003A02 96-
position tube rack v1 186668836 _3 Matrix Tube 0118062065 B0l 40x

C__ 850486 20 F 36 C__ 850486 20 R 36

C___ 850486 _20_V VIC 8 NFQ C__ 850486 20 M FAM

8 NFQ

AAGAACGAAGACTTCAAAGACACTTIG/TICTTCACTGGTCAGCTCCTCCCC
CCA Forward Chromosome 1 Chrl D1S2667-D1S507 D1S2667

MTHFR methylenetetrahydrofolate reductase (NAD(P)H) 1 Homo
sapiens rs1801131 hCVv850486 1p36.22a

Intergenic/Unknown 37 11854476
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1) rs1801133

*** AB Assay Information File
*** Version 03.01.00
*** Number of Assay Information Fields 1
*** Begin Assay Information
Customer Name Order Number Ship Date Delivery Number Part Number
Product Type Assay ID Lot Number Plate Type  Plate ID Vial Type
Vial ID Well Location Assay Mix Conc. Forward Primer NameForward
Primer Seq.  Forward Primer Conc.Reverse Primer Name Reverse Primer Seq. Reverse
Primer Conc. Reporter 1 Name Reporter 1 Dye Reporter 1 Sequence Reporter 1
Conc. Reporter 1 Quencher Reporter 2 Name Reporter 2 Dye Reporter 2
Sequence Reporter 2 Conc. Reporter 2 Quencher Context Sequence Design
Strand Category Category ID  Group Group ID Gene Symbol Gene Name
Chromosome Species Target Exons NCBI Gene Reference NCBI SNP
Reference Medline Reference  Celera ID Cytogenetic Band SNP Type
Minor Allele Freq - Caucasian Minor Allele Freq - African-American
Minor Allele Freq - Japanese Minor Allele Freq - Chinese Celera Assembly Build
Number Location on Celera Assembly NCBI Assembly Build Number
Location on NCBI Assembly

University of Utah 186668836  21-SEP-2011 883497349 4351379 TagMan®

SNP Genotyping Assays, Human, SM C__ 1202883 20 P110915-001D12 96-
position tube rack v1 186668836 _1 Matrix Tube 0117269627 F01  40x
C__ 1202883 20 _F 36 C__ 1202883 20 R 36
C__ 1202883 20 _V VIC 8 NFQ C__ 1202883 20 M FAM
8 NFQ
GAAAAGCTGCGTGATGATGAAATCG[G/A]JCTCCCGCAGACACCTTCTCCTT
CAA Forward Chromosome 1 Chrl D1S2667-D1S507 D1S2667
CLCN6,MTHFR chloride channel 6,methylenetetrahydrofolate reductase
(NAD(P)H) 1 Homo sapiens rs1801133 hCVv1202883
1p36.22a Intergenic/Unknown 37
11856378

*** End Assay Information
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3) rs8006686

*** AB Assay Information File
*** Version 03.01.00
*** Number of Assay Information Fields 1
*** Begin Assay Information
Customer Name Order Number Ship Date Delivery Number Part Number
Product Type Assay ID Lot Number Plate Type  Plate ID Vial Type
Vial ID Well Location Assay Mix Conc. Forward Primer NameForward
Primer Seq.  Forward Primer Conc.Reverse Primer Name Reverse Primer Seq. Reverse
Primer Conc. Reporter 1 Name Reporter 1 Dye Reporter 1 Sequence Reporter 1
Conc. Reporter 1 Quencher Reporter 2 Name Reporter 2 Dye Reporter 2
Sequence Reporter 2 Conc. Reporter 2 Quencher Context Sequence Design
Strand Category Category ID  Group Group ID Gene Symbol Gene Name
Chromosome Species Target Exons NCBI Gene Reference NCBI SNP
Reference Medline Reference  Celera ID Cytogenetic Band SNP Type
Minor Allele Freq - Caucasian Minor Allele Freq - African-American
Minor Allele Freq - Japanese Minor Allele Freq - Chinese Celera Assembly Build
Number Location on Celera Assembly NCBI Assembly Build Number
Location on NCBI Assembly
University of Utah 186699510  08-NOV-2011883616369 4351379 TagMan®
SNP Genotyping Assays, Human, SM C_ 32395448 10 P111031-001C03 96-
position tube rack v1 186699510 1 Matrix Tube 0117634053 A01 40x
C__ 32395448 10 _F 36 C__ 32395448 10 R 36
C__ 32395448 10 _V VIC 8 NFQ C_ 32395448 10 M FAM
8 NFQ
AGTCTTTTGCTGTGTGCTGGTTTGA[C/T]TGAAATATATGGAGAAAATTTGG
CT Reverse Chromosome 14 Chrl4 D14S274-D14S1050 D14S274
MTHFD1 methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 1,
methenyltetrahydrofolate cyclohydrolase, formyltetrahydrofolate synthetase 14
Homo sapiens NM_005956.3 rs8006686 hCV32395448
14923.3a Intron 37 64868671

*** End Assay Information
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AkoloUBnoe n aluvoldwt avtidbpaon MOAUUEPACNG TWV SELYUATWY OE OUCKEUEC

KUKALKAG B€puavong (thermocyclers) umo Tig mapakAatw cUVORKEC.

Nivakag 1. Zuvdrkeg advotdwtnc avtibpoaonc mMoAuUEPATNC

Oeppokpaocia (°C) Xpovocg KukAol
95 15 min 1

95 15 sec

60 1 min 40

4 oo

Ev ouvexela petprnbnke o $pBoplopdcg oto cuotnua ABI 7500 Real-Time PCR System
KOl Tautomolnbnkav oL YOovOTUTIOL META amd avaAluon ME TN XPHon Tou ouvodou

AgLtoupyLkol poypappatog (software).
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3.2.3. Ztatiotikn avaluon

Ma kabe €vav amo Toug MOAUHOPGLOPOUC EAEYXONKE N AOKALON Ao TNV LoOpPOTILaL
Hardy-Weinberg [Hardy-Weinberg Equilibrium (HWE)] pe t xprion tn¢ Sokipaoiac x> otov
TMANBuUoUO eAéyxou. OL CUOXETIOELG EAEyXBNKaV E TN Xprion Ttou eAdcoovog aAAnAiou, 6mou
w¢ élaoccov aAARAL0 oploBnke autd TOU amavtnOnke oe XOUNAOTEPN OUXVOTNTA OTOV
MANBuouO eAéyxou. OL cuoxeTioelg Twv aAANAlwy Kal Twv aveEaptnTwy PETOPANTWY HE TO
vAaUKwpo mpaypatonow}fnkav pe t pEBoSo tng Aoylotikng maAwvdpounong (logistic
regression) PE TN XPrion Tou €L81KoU AOYLOPLKOU OTATILOTIKAG avaAuong SAS (v9.1, Cary,
North Carolina). H nAwkia kot ta enineda opokuoteivng BewpnOnKav w¢ CUVEXELC Kal TO
dUN0 wcg OSixotoun MeTABANTA, KOTA TOV €AEYXO OUCXETLONC TOUC UE TO YAQUKWUOL.
MNpayuatomolndnkav Eexwplotég avoAloelg uloBstwvtag kabe dopa  Sladopetika
UTIOBETIKA YEVETIKA MOVIEAQ [MPOCAUENTLKO, ETKPATEG Kol UTOAEwOuevo (additive,
dominant, and recessive genetic models)] yia tnv cuoxétion twv oAAnAiwv (allelic
association). O é€AeyxoG¢ OAANAEMIOPAONG YEVETIKWYV TOAUHOPPLOUWY Kol EMUTESWV
OMOKUOTEIVNG TIpayLATOTIOONKE HE TNV TPOCONKN TOU aVTLoTOLXoU 0pou aAANAEMiSpacng
OTO AOYLOTIKO HOVTEAO TIOU epmepLelXe Kal TG SUO auteég petaBAntéc. H Umapén linkage
disequilibrium (LD) (r®) peTafy Twv MTOAUHOPPLOHWV TOU (610U XpwHOCWHATOC (rs1801133
kat rs1801131) OSwamotwbnke pPE T XpNon Tou  Tpoypaupatog  Haploview

(http://www.broad.mit.edu/mpg/haploview/).
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Kedalaro 4. AntoteAEcpata

JuvoAlka 291 dtopa TOU LKavoTmowoUoav Ta KPLtipla €viaéng Kol OomoKAELGUOU
ouuneplAndOnoav otn peAétn. H opada twv acBevwyv (156 aobeveic) anoteAeito ano dvo
UTtooMAdeC. H mpwtn adopouoe 76 aoBeveic e MPpwWTOMAOEC YAAUKWHA OVOLKTHG YWVLOG
kot n Oegvutepn 80 aobeveic pe YPeudoamodpoAlbwTtikd yAavkwpa. H opdada eAéyyou
nieplteAapPave 135 papTupseg.

Ta XOpaKTNPLOTIKA TWV TPLWV UTIO e€€Taon opadwy neplypadovtal otov nivaka 2. O
HECOC 0po¢ nAlkiag Atav 71,3+8,6 yia tnv opada eAéyyxou, 71,2+9,8 yia tnv opdda tou
XpOviou amAol YAaukwpato¢ kat 75,0+6,6 yia tnv opdada tou PeudoamodoAldwTikou
vAavkwpotog. H péon nAwkio, Omwc emiong kot n ovoaAoyio avépwv/yuvalkwy ntav
TIAPOUOLA LETAEY TWV TPLWV opadwv Kat dev mapouacialav oTATIOTIKWE ONUAVTIKN Stadopd
(mivakag 3).

H péon twun opokuoTteivng Atav 16,3+5,7 yla toug paptupeg, 16,5+6,1 yia tTnv opada
TOU XpOVLoU amAoU yAauKkwpatog kot 17,4+6,3 yia tTnv opada tou PeudoamopoAldwtikol
YAQUKWUOTOG. ZUVOALKA Ta €Timeda OpOKUOTEIVNG NTav uPnAotepa otoug acBeveig oe
oUYKPLON LE TOUG MAPTUPEG, Kal n Stadopd autr ATV 1o eupeia otV opdda Twv aobevwv
ue PevdoamodpoAibwon. Qotdéco n Sladopd aut Sev ATAV OTOTIOTIKWG ONUOVTLKA
(mivakag 3). H nAwia ntav évag mopayoviag mou oXeTlotnke He auénuévo kivbuvo yla
eudavion PeuvdoamnopoAldwtikol yAavkwpatog (p=0,0021, mivakag 3).

2to MNapaptnua lll mapatiBevral avaAutikd 6Aa ta anmoteAéopata Twy real-time PCR

yla tov kaBe moAupopdlopo, onwe 6§66nkav amnd 1o software tng Applied Biosystems.
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Ot Vo moAupopdlopot Tou yovidiou t¢ MTHFR (rs1801133 kot rs1801131) kot o
TmoAupopdpLopdg tou yovidiou MTHFD1 (rs8006686) PBpiokovtav oe Looppormia Hardy —
Weinberg (HWE). Onwg ¢aivetal oto oxnua 3, ot moAvpopdlopoi oto yovidio tng MTHFR
8ev eupéBnoav oe LPNAS LD otnv opdSa eAéyxou (r’=0,34), kat To (510 cUVERN Kat o€ KEOE
po opdda acBbevwv. Ta ehdocoova aA\AAlad auTwV Twv ToAuvpopdlopwy  E6eLéav
TIPOOTOTEVUTIK TAON yla TO TPWTOMAOEC YAAUKWHO OVOLKTAG ywviag, evw aviibeta
auénuévo kivdéuvo yla to PeudoamodpoAldwTIKO YAQUKWUA, WOTO0O Ol CUCXETIOELG QUTEC
SV NTOV OTATIOTIKWG ONUOVTLIKEG (p>0,05, mivakag 4). EEaA\ou, to EAacoov aAARALO TOu
moAupopdpLopol rs8006686 oto yovidio tng MTHFD1 mopoucioce taon ywo auénueévo
Kivbuvo kat ot dUo Katnyopie¢ acBevwv, €lpnUa TIOU OPWG 8EV NTAV OTATIOTIKWG
onUavtko (p>0,05, mivakag 2). Emiong 6ev tekpunplwOnke aAAnAsmidpacn HeTAtY TwV UTIO

HEAETN YEVETLKWVY TTOAUOPPLOUWV KaL TwV EMMESWV OUOKUOTEVNG (p>0,05).
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Nivakag 2. XapaktnploTikd Twv ouadwv aoFevwy - UapTUpwWV

Maptupeg nrar WAT

XapaKTnPLoTIKO (n=135) (n=76) (n=80)
Appevec (% total) 73 (54,1%) 43 (56,6%) | 52 (65,0%)
Méon nAwio + SD 71,3+ 8,6 71,2+9,8 | 75,0+6,6
Méon Tt opokuoteivng+SD | 16,3 £5,7 16,5+6,1 |17,4+6,3
MTHFR rs1801131 MAF G =30,8% G=295% | G=36,5%
MTHFR rs1801133 MAF A=43,1% A=41,4% | A=36,8%
MTHFD1 rs8006686 MAF C=21,4% C=22,5% | C=24,3%

Juvtopoypadieg: MIAT: mpwtonab£¢ YAAUKWHA aVOLKTHC Ywviag, WAT:

WevdoamopoAdwTtiko yAaukwua, SD: standard deviation, MAF: minor allele frequency
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Nivakag 3. Zuyvotnta Twv yovoTUnmwyV Kal TwV aAAnAouopewv.

MTHFR Maptupeg nrar WAT
Juxvotnta % | N | Zuxvotnta % | No | Zuxvotnta % | No.
rs1801131 | Novotumog
T 48,12% 64 | 50,00% 33 | 41,89% 31
GT 42,11% 56 | 40,91% 27 | 43,24% 32
GG 9,77% 13 | 9,09% 6 14,86% 11
Total 13 66 74
AM\AALO
T 69,17% 18 | 70,45% 93 | 63,51% 94
G 30,83% 82 | 29,55% 39 | 36,49% 54
Zuvolo 26 13 148
MTHFR Méptupec nrar WAr
Juxvotnta % | N | Zuxvotnta % | No | Zuxvotnta % | No.
rs1801133 | lovotumog
GG 30,00% 39 | 34,38% 22 | 40,28% 29
AG 53,85% 70 | 48,44% 31 | 45,83% 33
AA 16,15% 21 | 17,19% 11 | 13,89% 10
Juvolo 13 64 72
AM\AALO
G 56,92% 14 | 58,59% 75 | 63,19% 91
A 43,08% 11 | 41,41% 53 | 36,81% 53
Juvolo 26 12 144
MTHFD1 Maptupeg Mnrar WAT
Tuxvotnta % | N | Zuxvéotnta % | No | Zuxvotnta % | No.
rs8006686 | [ovotumog
1T 62,60% 82 | 61,97% 44 | 56,94% 41
CT 32,06% 42 | 30,99% 22 | 37,50% 27
CC 5,34% 7 7,04% 5 5,56% 4
Total 13 71 72
AAN\AALO
T 78,63% 20 | 77,46% 11 | 75,69% 109
C 21,37% 56 | 22,54% 32 | 24,31% 35
2Uvolo 26 14 144
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Nivakoag 4. AToTEAEOUATO OUCYETIOEWV

Arar WAT
Odds | 95% Cl | 95% Cl Odds | 95% Cl | 95% CI
MetaBAnti Risk | Model Ratio | Low High p value | Ratio | Low High p value
HAkia Continuous 0.998 0.968 1.030 | 0.9232 | 1.063 1.022 1.105 | 0.0021
Enineda OpokuoTteivng Continuous 1.006 0.957 1.057 | 0.8152 | 1.034 0.985 1.084 | 0.1764
MTHFR rs1801131 G Additive 0.942 0.599 1.481 | 0.7950 | 1.278 0.841 1.942 | 0.2497
MTHFR rs1801131 G Dominant 0.928 0.514 1.674 | 0.8027 | 1.287 0.725 2.283 | 0.3892
MTHFR rs1801131 G Recessive 0.923 0.334 2549 | 0.8771 | 1.612 0.683 3.805 | 0.2761
MTHFR rs1801133 A Additive 0.929 0.596 1.448 | 0.7463 | 0.757 0.491 1.167 | 0.2078
MTHFR rs1801133 A Dominant 0.818 0.432 1.548 | 0.5374 | 0.635 0.348 1.160 | 0.1400
MTHFR rs1801133 A Recessive 1.077 0.484 2.397 | 0.8552 | 0.837 0.371 1.891 | 0.6691
MTHFD1 rs8006686 C Additive 1.065 0.662 1.714 | 0.7941 | 1.177 0.730 1.897 | 0.5033
MTHFD1 rs8006686 C Dominant 1.027 0.566 1.863 | 0.9305 | 1.265 0.705 2.272 | 0.4309
MTHFD1 rs8006686 C Recessive 1.342 0.410 4.393 | 0.6268 | 1.042 0.295 3.687 | 0.9489
®ulo ©nAu | Dichotomous | 0.904 0.513 1.591| 0.7256 | 0.634 0.358 1.122 | 0.1176

Juvtopoypaodieg: NIAT: mpwtonabég yAaukwa avolkthg ywviag, WAT: WeudoamopoAdwtiko yhaukwpa, Cl: confidence interval.
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Ixnua 3. Linkeage Disequilibrium otouc moAupop@iououg tou yovidiou MTHFR

rsE006686
rs1801131 .
rs1801133

Block 1 (1 k)
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Kedalatro 5. Zuljtnon

H ox€on opoKUOTEIVNG-YAQUKWHUATOG TIAPAUEVEL ABLEUKPIVLOTH, KABWCE Ol OXETIKEC
HeAETEC £€xouv KataypaPel aAANAOAVTIIKPOUOUEVO ATMOTEAECUATA. 2TNV TTOPOUCO €PEUVO
bev BpEOnke cuoyxétion HeTafy Twv TOAUpHopdLlopwyv 1298A>C (rs1801131) kat 677C>T
(rs1801133) tou yovidiou MTHFR Omwg emiong Kal Tou TIOAUHOPPLOUOU OE LVTPOVIO TOU
yovibiou MTHFD1 (rs8006686) pe to MPWTOMOOEC YAQUKWHA QVOLKTAC ywviag Kal To
PevboamodpoAldwTtikd YyAaukwua. MapdAAnAa, dev mopatnprnOnKe OTATIOTIKWEG ONUOVTLKA
Slagpopa ota emimeda opokuoteivng mMAdopatog Hetafl acBevwv Kol paptupwv. Ta
OMOTEAECUATA HOC CUMIIMITOUV HE OUTA TPOodatnNG UEAETNG, TIPOEPXOUEVNC OO TO
Mavemotio the Aykupag, oe Toupkouc aoBeveic,” omou Sev umApée onpavtki
OUOXETION TWV EMUMESWVY OHOKUOTElvNG He To PeudoamodpoAldwTikd cUVSpoUo f To
Pevdoanodordwtikd yAaukwua. Eilval evdiadépov va onuelwbBel OTL KoL 0 Ut TN
HEAETN OMWG Kal 0T SIKN MG, N MECTN TN OMOKUOTEIVNG NTav oxetika unAr o€ cUyKpLon
HE AAAeg avtiotolxeg peAéteg (15,76 oe aoBeveig pe PeudomodoAldwTikd YAAUKWUA Kal
17,43 oTtOUG HAPTUPEG).

ITov avtinoda, évag aplBuog MAaAALOTEPWYV Kal TILo TPOoPaTwY SNUOCLEVCEWV EXEL
avadpépel  OTL n  opokuotelvn TmAdopatog elvat  avénuévn ot  aoBeveig e
PevdoamodoAidbwon pe N XwPLE YAAUKWHATIKEG allolwoel. AUO0 opAdeg gpeuvnTWV
(Bleich kat ouv. kat apyotepa ot Clement kot cuv.) katéypadav avnpéva enineda oto
TAAOA Kal 0To uSAToELSEG UYPO, TOOO O€ TPWTOTABEG YAAU KW AVOLKTAG YwViag 000 Kal

95,102,103,112

oe YPeuvboamodpoAlbwTikd YAQUKWUA. AM\EC LEAETEG €XOUV OUCXETLOEL TNV

auénuévn opokuoteivn pe tnv PeuvdoamnodoAidwon, oe clykplon He pN-amodoAdwTikoUg
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95-98,100,105

YAQUKWHOTIKOUG 00Beveic 1 ¢$uUOLOAOYIKOUC MAPTUPEG. Kauia &AAn opada

gpeuvntwyv  Oev  emiPefaiwoe, wWOTO00, TN OUCKETION METAEU OUOKUOTEIVNG Kol
TPWTOMAB0UC YAQUKWHATOS OVOLKTAC ywviag, 00105106113

MNapd ta OladOpPeTIKA EMIUEPOUG amOTEAECUOTO, TIOAU mpoodata SUo peTa-
avalvuoelg emiBePfaiwoav tnv OETIK) CUOXETION TNG UTIEPOLOKUOTEIVOLULOG TOOO HE TO
MPWTONMABEC  YAQUKWHO QVOLKTAC Ywviag 000 kot pe 1o PeudoamodoAdwTiko

114,11 . I . ' . .
S5 H npwtn oupneptéaBe amote éopata 12 HEAETWV KL CUMMEPAVE OTL N

YAQUKwWUQL.
UTIEPOUOKUOTEIVALULO OUVOEETAL HE TO TMPWTOMABEC YAQUKWUA OVOLKTAG YywViaG. 2Tn
Seutepn avaAuBnkav dedopéva amo 14 PHeAETEG UE CUVOALKO aplOuod 485 aoBevwy kat 456
HOpTUPpWV Kal Olamotwbnke OTL N UMEPOUOKUOTEIVALUIO OUOYETIlETAL PE TO
PeuboamodpoAldwTiko yYAaUuKwiOL.

E¢’ aMou, oe avtiBeon pe PBPAoypadikéC avadopég mou €xouv OTo TAPeABOV
ouoxetioel BeTIKA ToV TTOAUHOPPLONO 677C>T Kal CUYKEKPLUEVA TOV opoluyo yovoturmo TT
HE TNV UTEPOMOKUOTEIVaLUia, N LK MOG OTATLOTIKY avaluon 6ev avédele cuoxETion Twv
TPLWV TTOAULOPDLOPWYV UE Ta eMinmeda OUOKUOTEIVNG MAGOUATOG. AUTO To Vpnua dev eival

12 ®aivetat 6t n enidpaon tou

HOVaSLKO Kol €xeL avakowwBOel amd AaAoug epeuvnTEC.
yovoturnou TT ota enineda opokuoTeivng ival ouvBetn kat e€aptatal and tnv enidpaon
Kal OAAWV TEPLBOAAOVTIKWV TOPAYOVTWYV OnMwe N €Aewpn ¢GuAAkou o&€og 1 To

karviopa, 1212

Mia tétola miBavry aAAnAemidpaocn €xetL mpotabel mpoéodata o HEAETN O€
YAQUKWUOTIKOUG aoBevelg, Omou aufnuéveg TIUEC OMOKUOTEIVNG ouoxetioBnkav e
Hewwpéva eminedo dulikol oféoc.'®

MoAAol mapdyovteg ival yvwoto OTL pmopel va odnynoouv ce auvénuéva emnineda

OUOKUOTEIVNG OTO TAAOHQ, EKTOC TWV YEVETIKA KANPOVOUOUMPEVWY Slatopaywv Twv

HETABOAKWY eVIUUWV. AVETIAPKELD BLTAULVWY TOU CUUMAEyHato¢ B (kupiwg Bg kat Biy),
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dUAIKOU 0E€0C, VvEDPLKN OVETIAPKELA, OPUOVIKEG Slatapaxeg Oonwe unoBupeoelSLOUAC,
ouvnBeleg oxeT{OUEVEC e TOV TPOTO WG OMWG N Katavalwaon Kadevng KAl TO KATVIOUA,
OoAAG Kot N NALKia eivat pepikol amd avtouc. EmumAéov, Stadopég otov Tpomo {wn¢ Kal OTLG
Slatpodikég ouvnBeLeg, AOYw TOALTLOULIKWYV KOl KOWVWVLKWVY LOLALTEPOTATWY, £lval mBavo va
o0nyoUv oe €TEPOYEVEIC METPHOELG Ot opadeg OSladopeTikng €OVIKAG TpoEAguONnC.
Mpokelpuévou va elaylotonolnBel n mbavy emMinTtwon AUTWV TWV TIAPOUETPWY OTO
OMOTEALCUATA TWV HETPHOEWY, EANPON AEMTOUEPECG LATPLKO LOTOPLKO amd ooBevelg Kot
HAPTUPEG, WOTE VO ATTOKAELOTOUV GTOUO TIOU UTIOKELVTO OF TIAPAYOVTEG SLaoTpEPAwonNC.
MNapaAAnAa, xpnolpomolndnke n  KAlpHaKa eKTiMNONG TG SLOTPOPLKAG KOTAOTOONG
Subjective Global Nutritional Assessment (SGNA), wote povo Atopa Pe KA Statpodikn
Kataotaon va TepAndBouv otnv avaluon. Qotdco, 8ev CUYKEVIPWONKAV EMLEPOUG
otolxela yla aAloug mePLBOAAOVTIKOUG TOPAYOVIEG OMWG TO KAMVIOUO Kot N Guaolkn
AOKNaON, YEYOVOC OV TIPEMEL va avadepOel wg £vag amo Toug MEPLOPLOUOUC TNC LEAETNC.
‘Evag eMUTAE0V TTOPAYOVTOCG ACUUHUETPLOG TWV EPYAOTNPLOKWY ONMOTEAECUATWY Elval
n epyaoctnpLakn HEBodog mou xpnotponodnke yla tn pétpnon. BiBAloypadikég avadopeg
Selyvouv OTL UTMAPYOUV ONUAVTIKEG OladopéG oOTa  AMOTEAECUATO, TOOO UETALY

SlopopeTikwy HeBOSWY, 600 Kol HETOEY SladopeTikiv epyaotnpiwy. 228

Akoun kat
AEMTOUEPELEG OTNV TEXVIKN TNG alpoAnyiag, omwe n otacn tou acBevoug n to €i6og Tou
OVTLITNKTIKOU TIOU TIEPLEXETAL O0TO LOALSLO peTadopd UMOPEL v EMNPEACEL TNV TEALKNA
HéTPNon. *® EMopévie, N aoUpPWVIo TwV SNIOCLEUUEVWY QITOTEAECHATWY Bal UopoloE ev
HEPEL vaL amob0Bel evOEXOUEVWE KL OE QUTAV TNV MAPAUETPO.

Ze O, TL 0popAd TO YEVETIKO OKEAOC TOU METAPBOALOHOU TNG OUOKUOTEIVNG, Ta

QIMOTEAECHATA TWV OXETIKWVY HEAETWV €lval MEPLOCOTEPO oUyYKAlvovta. Q¢ twpa dev €xeL

avadelxBel onNUAVTIKY) CUOXETLON HETALY TWV TTOAUMOPDLOUWY TWV YoVLSLlwy TTou evéxovtal
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OTO WETABOALOUO TNEG OPOKUOTEIVNG Kot YAaukwpatog, Se6ouévo Ye TO OTolo cupdpwvouv
kat to arotehéopata tne perétne authc. %1% Eivar okémipo oto onueio autd va
TovioBel OTL oL TEePLOCOTEPEC ONUOCLEVCEL £XOUV TIEPLOPLOTEL OTNV UEAETN TOU
moAupopdLopov C677T rs1801133 katl poOvo oL Kal ouv. cupneplEAaBav 6Aoug kat Toug 17
YVWOTOUC TOAUHOPPLOHOUE OAwV TwV yovidiwv NG HETaBOALKNC 060U TNC OUOKUOTEIVNC.
2T Vo peta-avaAloelg and toug Xu Kal ouv. Ttou mpoavadepOnkav dev dtamiotwOnke
€MioNg ouoxETlon tou yovotumou C677T pe kapla amd tigc dvo umd oculntnon HopdEG
YAQUKWOTOC.

O oxeblaopog TnG mapovoac PEAETNG TTANpPOL TIG TpoUmoB£oelc wote va nmpoodidel
EYKUPOTNTO. OTO  amoteAéopatd tnG. MNepieAdpPave  avtiotolya  TANBuopLaKa
XOPOAKTNPLOTIKA ylot TG Oopadeg aoBevwv Kal paptupwv, thv Umapén Hardy—Weinberg
equilibrium otoug yovotumoug Kal kown €0vikr mpoéAeuon Twv atouwv. Elval onpaviiko
01O onuelo auTo va tovioBel OTL To Seiypa amOTEAE(TO AMOKAELOTIKA amd KauKAGLoug
000evelg Kal HAPTUPEG, AAAA ETILITAEOV QUIMOKAELOTIKA QIO ATOMA EAANVLKAG KOTAYWYNG Kot
WG €T TO MAELOTOV HE KaTaywyn amo tn YewypadLkn epLoxn tng Kevtpkng EAAGSag.

KaAo eivat emiong va yivel pveia oto yeyovog OTL To VOOOKOWELO 0TO omoio dLe€nyxon
N €PEUVA KL QIO TO OMOoi0 CUYKEVTPWONKav oL acBeveig ival éva TpLtofABULO VOCOKOUELD
TIOU KOAUTITEL UYELOVOULKA [LOL TIEPLOXN LE AOTIKO KOl AYPOTIKO MANBUoUO 1 ekatoppupiou
KOTOLKWV KaTd mpooeyylon. Aedopévou OTL oMol aloBEVELG MapATEUMOVTIAL GE AUTO ATO
OA\a voookopeia 1 lwteg odOAAULATPOUG TNG TEPLOXNG, €LvVOL AOYLKO VO CUUTEPAVEL
KOVELC OTL UTIAPXEL ML TACN CUCCWPEUCNG TEPLOTATIKWY HeEYOAUTEPNG Boaputntag, ME
mBavo emakoAouBo tnv umapén oddaApatog Tumou StdkpLong emAoyng (selection bias).

Qot600, OMWG OAEG OL MEAETEG YEVETIKAG OUOXETIONG, N TAPOUCO UTIOKELTOL OF

127

OPLOUEVOUC YVWOTOUG TIEPLOPLOUOUG. " O ONUAVTIKOTEPOG TIEPLOPLOUOG adopd Tov aplOuo
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000evwyv Kal POPTUPWV TIOU OITOLTELTOL ylo va €XEL Ula PEAETN ouoxEtlong Loxy va
QVIXVEVUOEL OTATIOTIKWG ONMOVTLKEG CUOXETIOELS. To BewpnTikA amattoupevo péyebog Tou
umo e€€taon Selypatog mpemet va elval moAU uPnAotepo amod o, TL eival epLKTO ota MAaiola
€VOC VOOOKOUElOU N opyoviopou. [ mapddelypa, €XeL UTIOAOYLOTEL OTL ylo €vav
moAupopdpLopd mou evromiletatl oto 10% tou mAnBuopoL, Ba amatteito Seiypa 10.000
ATOHWY WOTE VO AVLXVEUDEL LETPLA VEVETIKY CUOYETLON ME LoxU >80%. 21?8 seipéc aoBeviv
oUTOU ToUu Hey£BoUG, He kv LOXU QVIXVEUONC OTATLOTIKWG ONUAVIIKWY CUCXETICEWYV,
umopel v ouykevtpwBouv pOvo ota TACIOLO TIOAUKEVIPIKWY CUVEPYOOLWV KOl MEAETWV
g€upUTEPNC YoVISLaKNC cuoxEtiong (Genome-Wide Association studies), Héow Twv omoilwv Ta
w¢ Twpa supnuata Ba emiPeBaiwbouv ) Ba amoppidpBolv. Afilel oto onueio autod va
avadepBel OTL akoun Kot oL SUo peTa-avaAloEelg TTou poodata SnUocleuOnKav ML TOou
OVTLKELUEVOU TIEPAAUBAVOUV OXETIKA ULKPOUG aplBpols acBevwy Kal paptupwy (<500), ot

U4 001600, OKOMO KoL Ol MENETEG e

OUYKPLON ME TO OTOTIOTIKWCG OTTALTOUHEVA.
HIKPOTEPQ SElypaTa, OWG N CUYKEKPLUEVN, UMOPEL VOl AIOTEAEGOUV UALKO Lol LEAAOVTLKEG

HETO-avaAUaoeLg Tou duvntikd Ba pBdacouv oe uPnAotepa enineda avaluTikng LOXUOG Kal

UTIO QUTAV TNV €vvold IPOCOETOUV OTNV EMLOTNOVLKN €pEUVa.
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Kedalaro 6. ZuunEpacua

Me tnv epyacia aut) emnxewpndnke va OblepeuvnBel o mBavog polog NG
OUOKUOTEIVNG otnV maboyéveon Tou armAou XpOViou YAQUKWUOTOG AVOLKTAG YWVILOG KAl TOU
PeuboamodpoAldwTIKOU YAQUKWUATOC, TIOU OIMOTEAOUV HAKPAV TouC SU0 OUXVOTEPOUC
TUTIOUG YAQUKWHOTOG otV EAAGSQ.

Na to OKOMO OUTO OCUAEXOBnKav Kal ocuvdudotnkav BLOXNUIKA KOl YEVETIKA
6ebopéva amd pwa mMoAU opoloyevy amo amoyn €OvikotnTog Ospd 0oBevwv €VOg
TpLtoBAdULIOU VOOOKOUELOU TNG KEVTPLKAG EANGSQG.

JUudwva PE T EUPNUOTA HOC Oev SLOMIOTWONKE OUOXETION TWV EMUMTESWV
OUOKUOTEIVNG MAAOUATOC, OUTE KOL TWV TPLWV YEVETIKWY TIOAUUOPPLOUWY TNG UETOBOALKAG
060U TNG OMOKUOTEIVNG HE KavEvav amo Toug SUo umod e€€taon TUMOUG YAQUKwHOTOC. Me
Bacn Tto OUVOAO TWV MEXPL TWPA EUPNUATWV YL OXECN OMOKUOTEIVNG-YAQUKWUOTOG,
oupmnepalvetatl, otL n emiBePfaiwon N n anoppudn CTATIOTLKWE ONUOVTLKWY CUCXETIOEWV Ba
UMopoUCE va. TPOKUYPEL POVOV OTA TAALOLO TTOAUKEVIPIKWY OUVEPYAOLWV KoL UEAETWV

€UpULTEPNG YOVLOLOKNG oUuoXETLoNG (Genome-Wide Association studies).
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HMEPOMHNIA EZETASHE: | | KQAIKOZ: |

ZTOIXEIA AZGENOYZ
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*SUBJECTIVE GLOBAL NUTRITIONAL ASSESSMENT

1. Weight change:
Loss in the past 6 months:
nil or <5 per cent
5 to 10 per cent
>10 per cent
Change in past two weeks:
increase
stable
decrease
2. Diet intake:
No change or suboptimal intake
Liquid diet
Hypocaloric fluids or starvation
3. Gastrointestinal symptoms for >2 weeks:
Nil
Anorexia and nausea
\omiting
Diarrhea
4. Functional capacity:
Normal
Suboptimal work
Ambulatory
Bedridden
5. Stress:
Nil
Minimal
High
6. Physical signs:
Loss of subcutaneous fat over:
triceps
chest
Muscle wasting of:
deltoids
temporals
quadriceps
Fluid retention
edema
ascites
Mucosal lesions
glossitis
skin rash suggestive of deficiency

SCORING
= No or minimal restriction of food intake and/or absorbsion with minimal change in function
or improving function and body weight: scored A
= Clear evidence of food restriction with functional changes, but little evidence of any changes
in body mass: scored B
= Both changes in intake and body mass with poor function: scored C

(TInyn: Sleisenger and Fordtran. Gastrointestinal Disease. Pathophysiology/Diagnosis/Management,
fifth edition, Vol. 1. Philadelphia: WB Saunders Co., 1993, p.2040 —41)
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1) rs1801131

Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801131_GLAU1.eds
Experiment 2011-10-17 16:29:46 PM MDT

Instrument 'sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref  Quality(%) Call
Al rs1801131 UNKNOWN 0.1580772 0.5643919 2817278.3 99.905807 TT
A2 rs1801131 UNKNOWN 0.1703091 0.5516208 2578128 99.898895 TT
A3 rs1801131 UNKNOWN 0.3288076 0.4462305 2674019 99.900337 GT
A4 rs1801131 UNKNOWN 0.1521455 0.5422457 2590505.3 99.901459 TT
A5 rs1801131 UNKNOWN 0.1049972 0.5505137 2631547.3 95.891106 TT
A6 rs1801131 UNKNOWN 0.1549596 0.5460404 2697770.8 99.945206 TT
A7 rs1801131 UNKNOWN 0.3224474 0.4236405 2695289.3 99.97493 GT
A8

A9 rs1801131 UNKNOWN 0.3204843 0.4306141 2656130.3 99.937897 GT
Al10 rs1801131 UNKNOWN 0.1616373 0.5610819 2673454 99.951874 TT
All rs1801131 UNKNOWN 0.1543871 0.5459855 2535405 99.935707 TT
Al2 rs1801131 UNKNOWN 0.1461098 0.5236216 2569692.3 99.752129 TT
B1 rs1801131 UNKNOWN 0.3167352 0.429033 2969180.8 99.894218 GT
B2 rs1801131 UNKNOWN 0.3192918 0.4287215 2817332.5 99.936417 GT
B3 rs1801131 UNKNOWN 0.2787402 0.3570071 2821521 99.245125 GT
B4 rs1801131 UNKNOWN 0.3204823 0.404048 2728221.5 99.767838 GT
B5 rs1801131 UNKNOWN  0.14485 0.4750332 2834377.8 99.481773 TT
B6 rs1801131 UNKNOWN 0.1348987 0.4285231 2679389 98.457001 TT
B7 rs1801131 UNKNOWN 0.3421458 0.443861 2819171.5 99.988983 GT
B8 rs1801131 UNKNOWN 0.161877 0.5534543 2749784.8 99.980759 TT
B9 rs1801131 UNKNOWN 0.1589756 0.5412533 2809025.8 99.995941 TT
B10 rs1801131 UNKNOWN 0.3502165 0.4727378 2769004.5 99.83989 GT
B11 rs1801131 UNKNOWN 0.1734229 0.5867171 2713607 99.721375 TT
B12 rs1801131 UNKNOWN 0.1663759 0.5505586 2722349.3 99.961792 TT
C1 rs1801131 UNKNOWN 0.3630051 0.5078509 3087961.3 99.332924 GT
Cc2 rs1801131 UNKNOWN 0.19844 0.6010735 2930855.3 98.710945 TT
C3 rs1801131 UNKNOWN 0.1905353 0.5991676 2991265.8 99.122749 TT
C4 rs1801131 UNKNOWN 0.3836432 0.5057834 2913684.8 99.55925 GT
C5 rs1801131 UNKNOWN 0.3685915 0.4892248 2805747.8 99.74955 GT
C6 rs1801131 UNKNOWN 0.1883905 0.5893173 2837853 99.255104 TT
Cc7 rs1801131 UNKNOWN 0.3874823 0.4964483 2895031.3 99.590813 GT
cs8 rs1801131 UNKNOWN 0.4515271 0.1777113 2853543.5 99.989143 GG
Cc9 rs1801131 UNKNOWN 0.3908392 0.5110713 2771046 99.470955 GT
C10 rs1801131 UNKNOWN 0.1796844 0.605029 2807160.5 99.443886 TT
C11 rs1801131 UNKNOWN 0.1958188 0.6075768 2735825.8 98.82962 TT
Ci12 rs1801131 UNKNOWN 0.351699 0.477696 2409412 99.782959 GT
D1 rs1801131 UNKNOWN 0.3815645 0.5142348 2997445.8 99.437309 GT
D2 rs1801131 UNKNOWN 0.2815503 0.5947629 3042087 80.392723
D3 rs1801131 UNKNOWN 0.1998132 0.5990491 3077077 98.632469 TT
D4 rs1801131 UNKNOWN 0.3970425 0.5202771 2894845.3 99.334816 GT
D5 rs1801131 UNKNOWN 0.4409344 0.1694783 2953736.5 99.962784 GG
D6 rs1801131 UNKNOWN 0.4653361 0.2675502 2885488 89.970467
D7 rs1801131 UNKNOWN 0.3822412 0.498291 2835305.8 99.633522 GT
D8 rs1801131 UNKNOWN 0.3993345 0.5166867 2820656.5 99.347946 GT
D9 rs1801131 UNKNOWN 0.1943663 0.6074257 2869453.8 98.902306 TT
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D10 rs1801131
D11 rs1801131
D12 rs1801131
El rs1801131
E2 rs1801131
E3 rs1801131
E4 rs1801131
E5 rs1801131
E6 rs1801131
E7 rs1801131
E8 rs1801131
E9 rs1801131
E10 rs1801131
E11 rs1801131
E12 rs1801131
F1 rs1801131
F2 rs1801131
F3 rs1801131
F4 rs1801131
F5 rs1801131
F6 rs1801131
F7 rs1801131
F8 rs1801131
F9 rs1801131
F10 rs1801131
F11 rs1801131
F12 rs1801131
G1 rs1801131
G2 rs1801131
G3 rs1801131
G4 rs1801131
G5 rs1801131
G6 rs1801131
G7 rs1801131
G8 rs1801131
G9 rs1801131
G10 rs1801131
G111 rs1801131
G12 rs1801131
H1 rs1801131
H2 rs1801131
H3 rs1801131
H4 rs1801131
H5 rs1801131
H6 rs1801131
H7 rs1801131
H8 rs1801131
H9 rs1801131
H10 rs1801131
H11 rs1801131
H12 rs1801131

UNKNOWN 0.3875627
UNKNOWN 0.4601075
UNKNOWN 0.3764142
UNKNOWN 0.4429307
UNKNOWN 0.4561783
UNKNOWN 0.3954468
UNKNOWN 0.1577276
UNKNOWN 0.3396325
UNKNOWN  0.16606
UNKNOWN 0.1593167
UNKNOWN 0.3434489
UNKNOWN 0.1546675
UNKNOWN 0.1527944
UNKNOWN 0.2921536
UNKNOWN 0.3288077
UNKNOWN 0.2790311
UNKNOWN 0.1447899
UNKNOWN 0.3116328
UNKNOWN 0.3013068
UNKNOWN 0.3345868
UNKNOWN 0.3150345
UNKNOWN 0.3158803
UNKNOWN 0.1648206
UNKNOWN 0.1661735
UNKNOWN 0.1277103
UNKNOWN 0.3374417
UNKNOWN  0.11507
UNKNOWN 0.1556584
UNKNOWN 0.3915063
UNKNOWN 0.2590045
UNKNOWN 0.2523697
UNKNOWN 0.1541379
UNKNOWN 0.4120562
UNKNOWN 0.1564472
UNKNOWN 0.3099019
UNKNOWN 0.3184547
UNKNOWN 0.1550039
UNKNOWN 0.1582135
UNKNOWN 0.3270169
UNKNOWN 0.1090792
UNKNOWN 0.1597035
UNKNOWN 0.1637694
UNKNOWN 0.3089148
UNKNOWN 0.3276353
UNKNOWN 0.1542704
UNKNOWN 0.2992465
UNKNOWN 0.2904038
UNKNOWN 0.1556198
UNKNOWN 0.325584
UNKNOWN 0.104511
UNKNOWN 0.1098376

0.5271417
0.1896352
0.5029359
0.1938818
0.1881582
0.5105908
0.5114422
0.4350779
0.5444037
0.5162801
0.4200597
0.5020672
0.5005727
0.3783897

0.168614

0.385561
0.4600044
0.4187613
0.3905741
0.4123242
0.3689355
0.4003674
0.5506667
0.5538188
0.3666008
0.4394943
0.2192384
0.5391367
0.1734436
0.3504088
0.3403065
0.5148861
0.1589704
0.5344059
0.3985199
0.4109011
0.5269997
0.5370834
0.4269504
0.1655116
0.5343546

0.542336
0.3904089
0.4245368
0.5130658
0.4205146
0.4002442
0.5367659
0.4227641

0.173555
0.1620595
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2820814.3
2856734.5
2798259.5
3174402.5
3001527.5
3109979.5
3053847.3
3055620.3
2730257.5
2753502.3
2849464.3
2878495.8
2883663.8

2949383
2784774.3
3087745.5

2969223

2939898
2895188.8
2924044.8
2872371.3

2881765
2734981.8
2726185.5
2886832.3
2837051.5
2785852.8
2999185.3

2804244

2889962
2934800.5
2939273.3

2870575
2922393.5

2700230
2804620.5

2762079
2775979.8
2822106.5
2769393.8

2815110
2913172.5

2840381

2931039
2639960.8
2943121.3

2651418
2863733.3

2758138
2683970.5
2792220.3

99.226097 GT
99.881432 GG
99.595604 GT
99.844101 GG
99.915413 GG
99.43351 GT
99.921326 TT
99.960266 GT
99.965637 TT
99.942421 TT
99.611992 GT
99.859055 TT
99.836662 TT
99.61158 GT
97.778862 GG
99.443726 GT
99.310333 TT
99.898819 GT
99.752823 GT
99.649696 GT
98.458771 GT
99.768166 GT
99.976357 TT
99.960175 TT
96.655777 TT
99.997177 GT
16.346416
99.969971 TT
99.541779 GG
99.109116 GT
98.936691 GT
99.923447 TT
99.623085 GG
99.981728 TT
99.809494 GT
99.905441 GT
99.96257 TT
99.994286 TT
99.985077 GT
13.369685
99.99733 TT
99.987862 TT
99.659508 GT
99.971474 GT
99.917503 TT
99.535767 GT
99.609245 GT
99.971947 TT
99.969002 GT
8.2157879
2.3708804

[eNe]
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Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801131_GLAUZ2.eds
Experiment 2011-10-17 16:41:01 PM MDT

Instrument "sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs1801131 UNKNOWN 0.1588075 0.5523214 2925618.3 99.970261 TT
A2 rs1801131 UNKNOWN 0.2970903 0.4263546 2742775.5 98.154533 GT
A3 rs1801131 UNKNOWN 0.4175073 0.1805816 2772874 99.972183 GG
A4 rs1801131 UNKNOWN 0.1532444 0.5381452 2694556.5 99.798843 TT
A5 rs1801131 UNKNOWN 0.3965838 0.215151 2650469.3 98.320824 GG
A6 rs1801131 UNKNOWN 0.154668 0.5459688 2667010.8 99.885399 TT
A7 rs1801131 UNKNOWN 0.1450207 0.5238185 2625104.5 99.247696 TT
A8

A9 rs1801131 UNKNOWN 0.1605152 0.5445022 2594271.8 99.9729 TT
A10 rs1801131 UNKNOWN 0.3480021 0.455002 2677527.8 99.787262 GT
All rs1801131 UNKNOWN 0.1576516 0.5552791 2642662.8 99.943832 TT
Al2 rs1801131 UNKNOWN 0.3224987 0.4306228 2725686.3 99.742027 GT
B1 rs1801131 UNKNOWN 0.424936 0.1934626 2978115 99.894562 GG
B2 rs1801131 UNKNOWN 0.3502209 0.4637409 2865843.5 99.565163 GT
B3 rs1801131 UNKNOWN 0.1792247 0.581683 2847862.5 99.35421 TT
B4 rs1801131 UNKNOWN 0.3424822 0.4400396 2800158.3 99.970436 GT
B5 rs1801131 UNKNOWN 0.4177272 0.1767841 2843955.3 99.958611 GG
B6 rs1801131 UNKNOWN 0.3301319 0.4215663 2833601 99.762749 GT
B7 rs1801131 UNKNOWN 0.1361627 0.4704536 2812667.3 96.485229 TT
B8 rs1801131 UNKNOWN 0.3085133 0.4043986 2764847.5 98.623184 GT
B9 rs1801131 UNKNOWN 0.1603162 0.5447984 2685718.8 99.973045 TT
B10 rs1801131 UNKNOWN 0.3321699 0.3986032 2860252.3 98.851807 GT
Bl11 rs1801131 UNKNOWN 0.3322567 0.4482776 2785722 99.909554 GT
B12 rs1801131 UNKNOWN 0.1556962 0.5386112 2735316.3 99.864128 TT
C1 rs1801131 UNKNOWN 0.1645973 0.5719046 3157340 99.827896 TT
c2 rs1801131 UNKNOWN 0.1171729 0.1662581 3006462.8 0.9349177

C3 rs1801131 UNKNOWN 0.1665439 0.5674143 2988013.3 99.887535 TT
C4 rs1801131 UNKNOWN 0.3416217 0.4367564 2897079.3 99.966583 GT
C5 rs1801131 UNKNOWN 0.1610663 0.543603 2631449 99.970833 TT
C6 rs1801131 UNKNOWN 0.1600208 0.5340406 2786078 99.868904 TT
Cc7 rs1801131 UNKNOWN 0.4248218 0.1760053 2894166.8 99.966782 GG
Ccs8 rs1801131 UNKNOWN 0.3422969 0.4340465 2862770.5 99.936424 GT
C9 rs1801131 UNKNOWN 0.3365224 0.4333609 2751760.5 99.970993 GT
C10 rs1801131 UNKNOWN 0.4316139 0.1787512 2796562 99.867996 GG
Cc1u1 rs1801131 UNKNOWN 0.3421129 0.4590673 2799179.8 99.775963 GT
C12 rs1801131 UNKNOWN 0.3559554 0.4816752 2751733.3 98.794136 GT
D1 rs1801131 UNKNOWN 0.3480442 0.461967 3086368.3 99.649025 GT
D2 rs1801131 UNKNOWN 0.3452327 0.4571238 3020148.3 99.792244 GT
D3 rs1801131 UNKNOWN 0.1730568 0.5659486 3096338.3 99.799065 TT
D4 rs1801131 UNKNOWN 0.1704113 0.5582635 2930742.8 99.912529 TT
D5 rs1801131 UNKNOWN 0.340548 0.4458768 2955086.5 99.973747 GT
D6 rs1801131 UNKNOWN 0.3425468 0.4491268 2892984.5 99.934196 GT
D7 rs1801131 UNKNOWN 0.1650253 0.5550734 2849798.3 99.990662 TT
D8 rs1801131 UNKNOWN 0.4367394 0.1731583 2851691.5 99.657402 GG
D9 rs1801131 UNKNOWN 0.3429515 0.4473373 2830155.3  99.9459 GT
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D10
D11
D12

El
E2
E3
E4
E5
E6
E7
E8
E9

E10
El1l
E12

F1
F2
F3
F4
F5
F6
F7
F8
F9

F10
F11
F12

Gl
G2
G3
G4
G5
G6
G7
G8
G9

G10
Gl
G12

H1
H2
H3
H4
H5
H6
H7
H8
H9

H10
H11
H12

rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131
rs1801131

UNKNOWN 0.163747
UNKNOWN 0.1714825
UNKNOWN 0.3481227
UNKNOWN 0.3316638
UNKNOWN 0.1781132
UNKNOWN 0.1757356
UNKNOWN 0.1735381
UNKNOWN 0.3428175
UNKNOWN 0.1721684
UNKNOWN 0.1697351
UNKNOWN 0.3345665
UNKNOWN 0.357263
UNKNOWN 0.3508138
UNKNOWN 0.1734544
UNKNOWN 0.1746826
UNKNOWN 0.1729115
UNKNOWN 0.3511742
UNKNOWN 0.3613994
UNKNOWN 0.4468599
UNKNOWN 0.1653035
UNKNOWN 0.1086212
UNKNOWN 0.3459545
UNKNOWN 0.1638155
UNKNOWN 0.1719726
UNKNOWN 0.3216141
UNKNOWN 0.1668172
UNKNOWN 0.3284108
UNKNOWN 0.3263299
UNKNOWN 0.3367773
UNKNOWN 0.3220312
UNKNOWN 0.1631545
UNKNOWN 0.3386231
UNKNOWN 0.3343872
UNKNOWN 0.4250726
UNKNOWN 0.1525944
UNKNOWN 0.1494793
UNKNOWN 0.1687365
UNKNOWN 0.4054817
UNKNOWN 0.4126586
UNKNOWN 0.1380451
UNKNOWN 0.1660674
UNKNOWN 0.1677709
UNKNOWN 0.3202856
UNKNOWN 0.1595827
UNKNOWN 0.1550088
UNKNOWN 0.1815644
UNKNOWN 0.1522846
UNKNOWN 0.1601226
UNKNOWN 0.3241211
UNKNOWN 0.1032362
UNKNOWN 0.1085374

0.5812714
0.5664247
0.4596171
0.4660205
0.5554286
0.5600373
0.5642148
0.4272163
0.5617493
0.5530698
0.4252623
0.4449724
0.4437828
0.5749598
0.5741395

0.581143
0.4335948
0.4621449
0.1777206
0.5428082
0.1418376
0.4149589

0.547546
0.5639306
0.4108833
0.5622401
0.4532893
0.4388843
0.4585761
0.4466653

0.547915
0.4217395
0.4149567

0.175874
0.5546253
0.5468418
0.5641046
0.1685152
0.1800343

0.486967
0.5516849
0.5498527
0.4361221
0.5381296
0.5210946
0.5978897
0.5132832
0.5513055
0.4272421
0.1675195

0.157093
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2831781.3
2867070.3
2627491.3
3225943
2981638
3126685
3078715
3042217
2747528.5
2757746.5
2877068.5
2833107
2827040.8
2912680.3
2695742
3118259.5
2946858
2956792.8
2929421.3
2921135.8
2736287.3
2863663.8
2757286.8
2714647.3
2871172
2881749.5
2766406.8
3017217.8
2887858
3010791
2933431
3035290
2876881.3
2909703
2885753.3
2731595.8
2733344
2768877.5
2772067.8
2809148
2813830.3
2931994.5
2862520.5
2975335.3
2862280.8
2950302
2866467
2840716.3
2729060.3
2642347
2725922.5

99.631813 TT
99.830826 TT
99.700775 GT
99.478561 GT
99.672882 TT
99.758896 TT
99.801979 TT
99.82666 GT
99.855438 TT
99.93531 TT
99.858894 GT
99.584457 GT
99.808571 GT
99.666023 TT
99.647896 TT
99.553719 TT
99.72702 GT
99.235657 GT
99.153534 GG
99.956192 TT
0.255254
99.398293 GT
99.992081 TT
99.843834 TT
99.329231 GT
99.939644 TT
99.747025 GT
99.862877 GT
99.775368 GT
99.654053 GT
99.994583 TT
99.759087 GT
99.586525 GT
99.963745 GG
99.819099 TT
99.712433 TT
99.901787 TT
99.506149 GG
99.880638 GG
97.530991 TT
99.986961 TT
99.964157 TT
99.67572 GT
99.915817 TT
99.562279 TT
98.804771 TT
99.290924 TT
99.986206 TT
99.757599 GT
2.2639265
0.2189982
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Block Type 96alum

Chemistry  TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801131 GLAU3.eds
Experiment 2011-10-17 16:47:25 PM MDT

Instrument "sds7500

Passive Re ROX

Well Sample NalSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs1801131 UNKNOWN 0.164392 0.5605751 2904368.8 99.962799 TT
A2 rs1801131 UNKNOWN 0.4187377 0.1828116 2758900.8 99.762344 GG
A3 rs1801131 UNKNOWN 0.1652391 0.5561801 2779727 99.989525 TT
Ad rs1801131 UNKNOWN 0.3304927 0.444449 2660536.5 99.90062 GT
A5 rs1801131 UNKNOWN 0.1169128 0.5596448 2681441.5 96.013618 TT
A6 rs1801131 UNKNOWN 0.1509438 0.5232503 2712539.8 98.443733 TT
A7 rs1801131 UNKNOWN 0.3130358 0.4270761 2549507.5 99.541023 GT
A8

A9 rs1801131 UNKNOWN 0.159115 0.5621056 2697164 99.850304 TT
Al0 rs1801131 UNKNOWN 0.3327515 0.4404615 2661608.5 99.963226 GT
All rs1801131 UNKNOWN 0.1705684 0.5725616 2692097.3 99.717186 TT
Al12 rs1801131 UNKNOWN 0.1562876 0.5318324 2533533.3 99.188545 TT
B1 rs1801131 UNKNOWN 0.1658399 0.5568306 2977800.8 99.993385 TT
B2 rs1801131 UNKNOWN 0.3352764 0.4227023 2710124.5 99.837837 GT
B3 rs1801131 UNKNOWN 0.160287 0.5261638 2715692.5 99.012207 TT
B4 rs1801131 UNKNOWN 0.1696078 0.5651498 2845406.5 99.912933 TT
B5 rs1801131 UNKNOWN 0.1170039 0.1612675 2879315 3.3248365

B6 rs1801131 UNKNOWN 0.1601796 0.5495774 2864143.5 99.86261 TT
B7 rs1801131 UNKNOWN 0.159319 0.5491868 2841061 99.834854 TT
B8 rs1801131 UNKNOWN 0.4291856 0.1740986 2779746.5 100 GG
B9 rs1801131 UNKNOWN 0.1684069 0.5585821 2831838.3 99.993294 TT
B10 rs1801131 UNKNOWN 0.1691284 0.5634708 2871356.8 99.94294 TT
B11 rs1801131 UNKNOWN 0.3506714 0.4601794 2690358 99.876701 GT
B12 rs1801131 UNKNOWN 0.1658787 0.5487686 2778742.5 99.93985 TT
C1 rs1801131 UNKNOWN 0.1581218 0.5516365 3181022.5 99.829369 TT
C2 rs1801131 UNKNOWN 0.1740703 0.562233 3030959.8 99.900688 TT
C3 rs1801131 UNKNOWN 0.1615554 0.5546603 3021030 99.935806 TT
Cc4 rs1801131 UNKNOWN 0.3401058 0.4328499 2953462.3 99.948677 GT
C5 rs1801131 UNKNOWN 0.3385836 0.4322561 2866697.3 99.953178 GT
C6 rs1801131 UNKNOWN 0.3335369 0.4318632 2888282.8 99.958519 GT
C7 rs1801131 UNKNOWN 0.1631838 0.5471068 2887659.3 99.883331 TT
Ccs8 rs1801131 UNKNOWN 0.4332096 0.1731081 2847265.3 99.970993 GG
C9 rs1801131 UNKNOWN 0.4246935 0.17376 2833113 99.964363 GG
C10 rs1801131 UNKNOWN 0.3361099 0.4598948 2786470.8 99.771584 GT
C11 rs1801131 UNKNOWN 0.1834335 0.5733473 2728403.3 99.323517 TT
C12 rs1801131 UNKNOWN 0.3537263 0.4721936 2712433 99.681694 GT
D1 rs1801131 UNKNOWN 0.1676515 0.5536156 3057103 99.99379 TT
D2 rs1801131 UNKNOWN 0.3479522 0.4617117 3082834.8 99.864159 GT
D3 rs1801131 UNKNOWN 0.3455472 0.4379875 3103676 99.94236 GT
D4 rs1801131 UNKNOWN 0.1757594 0.565481 2941192 99.812317 TT
D5 rs1801131 UNKNOWN 0.1729404 0.5626649 2987116.8 99.915176 TT
D6 rs1801131 UNKNOWN 0.4301423 0.1738643 2917034 99.99836 GG
D7 rs1801131 UNKNOWN 0.1643518 0.5522513 2865109.3 99.965538 TT
D8 rs1801131 UNKNOWN 0.1720367 0.5540475 2869583.3 99.968781 TT
D9 rs1801131 UNKNOWN 0.1708166 0.5668199 2902196.5 99.870407 TT
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D10 rs1801131 UNKNOWN 0.1560214 0.5567162 2827169.5 99.782402 TT

D11 rs1801131 UNKNOWN 0.1785821 0.5740876 2862582.5 99.49324 TT
D12 rs1801131 UNKNOWN 0.1747381 0.5672052 2836959.5 99.800293 TT
El rs1801131 UNKNOWN 0.1765269 0.5721503 3183743.5 99.621567 TT
E2 rs1801131 UNKNOWN 0.3561854 0.4595596 3005320.8 99.826935 GT
E3 rs1801131 UNKNOWN 0.1727857 0.547084 3090061.8 99.88282 TT
E4 rs1801131 UNKNOWN  0.34355 0.4399542 3112059.5 99.978294 GT
E5 rs1801131 UNKNOWN 0.340756 0.4289418 3107606 99.889587 GT
E6 rs1801131 UNKNOWN 0.1754117 0.5686405 2794990.8 99.750832 TT
E7 rs1801131 UNKNOWN 0.3538095 0.4474785 2818472 99.875145 GT
E8 rs1801131 UNKNOWN 0.3592763 0.4464721 2884402.3 99.736473 GT
E9 rs1801131 UNKNOWN 0.3348617 0.4491782 2789138 99.923782 GT
E10 rs1801131 UNKNOWN 0.3550745 0.4501451 2883006 99.861031 GT
E1ll rs1801131 UNKNOWN 0.3568638 0.4692983 2820591.5 99.714935 GT
E12 rs1801131 UNKNOWN 0.1673021 0.5591908 2680464.5 99.990189 TT
F1 rs1801131 UNKNOWN 0.4271924 0.1858505 3068562.3 99.907036 GC
F2 rs1801131 UNKNOWN 0.3453944 0.4478775 2939282.3 99.980347 GT
F3 rs1801131 UNKNOWN 0.3471463 0.4358757 2881863 99.894409 GT
F4 rs1801131 UNKNOWN 0.337741 0.4462487 2919728.5 99.98053 GT
F5 rs1801131 UNKNOWN 0.3617714 0.4308819 2937505.3 99.342003 GT
F6 rs1801131 UNKNOWN 0.1719321 0.5518185 2878656 99.956467 TT
F7 rs1801131 UNKNOWN 0.3410327 0.4377771 2866159.3 99.983475 GT
F8 rs1801131 UNKNOWN 0.1672019 0.5494787 2749433.8 99.955605 TT
F9 rs1801131 UNKNOWN 0.1693785 0.5517932 2730265.8 99.978188 TT
F10 rs1801131 UNKNOWN 0.3401871 0.4475612 2884370.8 99.985954 GT
F11 rs1801131 UNKNOWN 0.3577365 0.4625447 2889792.3 99.782791 GT
F12 rs1801131 UNKNOWN 0.342394 0.4561544 2867674.8 99.919037 GT
G1 rs1801131 UNKNOWN 0.1669832 0.5592469 2924887.5 99.989227 TT
G2 rs1801131 UNKNOWN 0.1684309 0.547217 2884173 99.921333 TT
G3 rs1801131 UNKNOWN 0.3375625 0.4326723 2960273 99.962212 GT
G4 rs1801131 UNKNOWN 0.3213682 0.4242803 2929488 99.787254 GT
G5 rs1801131 UNKNOWN 0.3063028  0.37124 3030485 97.992355 GT
G6 rs1801131 UNKNOWN 0.1603856 0.5216181 2854823.3 98.725677 TT
G7 rs1801131 UNKNOWN 0.1613554 0.5368236 2927768 99.558517 TT
G8 rs1801131 UNKNOWN 0.3263533 0.4139186 2696164 99.698517 GT
G9 rs1801131 UNKNOWN 0.1598995 0.5618423 2742185.5 99.873055 TT
G10 rs1801131 UNKNOWN 0.3107646 0.4227908 2744649.8 99.476234 GT
G11 rs1801131 UNKNOWN 0.3486924 0.4578789 2832992.3 99.908501 GT
G12 rs1801131 UNKNOWN 0.322534 0.4390535 2745180.8 99.76136 GT
H1 rs1801131 UNKNOWN 0.3486092 0.4799268 2773921.5 99.461807 GT
H2 rs1801131 UNKNOWN 0.1826274 0.5734952 2823210 99.355682 TT
H3 rs1801131 UNKNOWN 0.1630845 0.5318578 2928585.8 99.376587 TT
H4 rs1801131 UNKNOWN 0.1753995 0.5697365 2819379.5 99.72226 TT
H5 rs1801131 UNKNOWN 0.1146833 0.1630078 2963546.8 0

H6 rs1801131 UNKNOWN  0.35604 0.4600985 2900994 99.825577 GT
H7 rs1801131 UNKNOWN 0.3698366 0.5083817 2958061.5 98.505417 GT
H8 rs1801131 UNKNOWN 0.4349912 0.1790494 2789795.3 99.924629 GC
H9 rs1801131 UNKNOWN 0.1946182 0.5943397 2861401.8 97.458893 TT
H10 rs1801131 UNKNOWN 0.2673585 0.3572899 2733445.3 96.408531 GT
H11 rs1801131 UNKNOWN 0.1053826 0.1690958 2663763.5 0.7667237

H12 rs1801131 UNKNOWN 0.1101477 0.1587975 2758913 0.0083776
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Block Type 96alum

Chemistry  TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801131 GLAU4.eds
Experiment 2011-10-17 16:54:20 PM MDT

Instrument "sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs1801131 UNKNOWN 0.1481686 0.5397685 2832179 99.909004 TT
A2 rs1801131 UNKNOWN 0.3283681 0.4208083 2737020.3 99.977585 GT
A3 rs1801131 UNKNOWN 0.1578142 0.5411597 2755068.3 99.994713 TT
Ad
A5
A6
A7
A8
A9
A10
All
Al12
B1 rs1801131 UNKNOWN 0.302496 0.4205621 2968374.3 99.500671 GT
B2 rs1801131 UNKNOWN 0.1506578 0.5241861 2822886.8 99.905762 TT
B3 rs1801131 UNKNOWN 0.1643266 0.5571906 2871170.5 99.854698 TT
B4
B5
B6
B7
B8
B9
B10
B11
B12
Ci1 rs1801131 UNKNOWN 0.3043945 0.4073034 3130854.8 99.717278 GT
C2 rs1801131 UNKNOWN 0.4113719 0.1778568 2989602 99.968521 GG
C3 rs1801131 UNKNOWN 0.1567609 0.5482632 3057918.8 99.984123 TT
C4
C5
C6
c7
cs8
C9
C10
c1u
Ci12
D1 rs1801131 UNKNOWN 0.148012 0.5000814 3057384.5 99.541977 TT
D2 rs1801131 UNKNOWN 0.3356184 0.3967113 3090864 99.393204 GT
D3 rs1801131 UNKNOWN 0.1602875 0.5394838 3124338.3 99.969788 TT
D4
D5
D6
D7
D8
D9
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D10

D11

D12

E1 rs1801131 UNKNOWN 0.4135357 0.1845164 3160654.3 99.930267 GG
E2 rs1801131 UNKNOWN 0.3575721 0.4704458 3014492.8 98.476425 GT
E3 rs1801131 UNKNOWN 0.146165 0.4640163 3153028 98.484894 TT
E4

E5

E6

E7

E8

E9

E10

E11

E12

F1 rs1801131 UNKNOWN 0.3916909 0.184299 3031746.5 99.95562 GG
F2 rs1801131 UNKNOWN 0.3201922 0.4222263 2968995.8 99.970802 GT
F3 rs1801131 UNKNOWN 0.3286824 0.4246232 2966058 99.967384 GT
F4

F5

F6

F7

F8

F9

F10

F11

F12

G1 rs1801131 UNKNOWN 0.1604745 0.5621445 2916384.3 99.866364 TT
G2 rs1801131 UNKNOWN 0.3754133 0.1746916 2916879 99.975235 GG
G3 rs1801131 UNKNOWN 0.3237998 0.4150362 3034604 99.993683 GT
G4

G5

G6

G7

G8

G9

G10

G11

G12

H1 rs1801131 UNKNOWN 0.2794004 0.1694915 2763635 69.258156

H2 rs1801131 UNKNOWN 0.114206 0.1625234 2809569.3 0.0085552

H3 rs1801131 UNKNOWN 0.1163716 0.165132 2963230.5 11.781651
H4

H5

H6

H7

H8

H9

H10

H11

H12
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2) rs1801133

Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801133_GLAU1.eds
Experiment2011-10-17 16:01:21 PM MDT

Instrument 'sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref  Quality(%) Call
Al rs1801133 UNKNOWN 0.4026893 0.5478998 2478496.3 99.436798 GA
A2 rs1801133 UNKNOWN 0.4235938 0.5703965 2559047.5 99.649849 GA
A3 rs1801133 UNKNOWN 0.4259845 0.5803763 2663513.5 99.70192 GA
Ad rs1801133 UNKNOWN 0.4088189 0.5739611 2679907.8 99.659149 GA
A5 rs1801133 UNKNOWN 0.2230434 0.6299039 2661284.8 96.452812 AA
A6 rs1801133 UNKNOWN 0.2898898 0.617146 2712085.5 100 AA
A7 rs1801133 UNKNOWN 0.4085339 0.5727631 2716889.5 99.654335 GA
A8
A9 rs1801133 UNKNOWN 0.463487 0.2883483 2712996.5 99.714729 GG
A10 rs1801133 UNKNOWN 0.4602447 0.3103606 2654054.8 99.70916 GG
All rs1801133 UNKNOWN 0.2973361 0.6142468 2594081 100 AA
Al2 rs1801133 UNKNOWN 0.4033931 0.5617315 2724048 99.569443 GA
B1 rs1801133 UNKNOWN 0.4089997 0.5649591 2967623 99.621971 GA
B2 rs1801133 UNKNOWN 0.4183961 0.577598 2864966.3 99.705704 GA
B3 rs1801133 UNKNOWN 0.3413244 0.5138382 2818947.3 97.436722 GA
B4 rs1801133 UNKNOWN 0.4601685 0.2769873 2771018.3 99.682312 GG
B5 rs1801133 UNKNOWN 0.4112038 0.5538191 2667105.3 99.519531 GA
B6 rs1801133 UNKNOWN 0.185236 0.5514352 2873189.3 93.314812 0
B7 rs1801133 UNKNOWN 0.4728085 0.2870934 2842409 99.692078 GG
B8 rs1801133 UNKNOWN 0.3035228 0.6099091 2707376.8 100 AA
B9 rs1801133 UNKNOWN 0.4205514 0.5750377 2833050 99.693069 GA
B10 rs1801133 UNKNOWN 0.4484484 0.6264022 2871269.3 99.441368 GA
B11 rs1801133 UNKNOWN 0.3885874 0.6488839 2808469.5 100 0
B12 rs1801133 UNKNOWN 0.4644994 0.3169065 2754812.3 99.68914 GG
C1 rs1801133 UNKNOWN 0.4407213 0.6005926 2941596.5 99.638939 GA
Cc2 rs1801133 UNKNOWN 0.3904316 0.6356805 2934301.3 100 0
C3 rs1801133 UNKNOWN 0.4686296 0.6258284 3008643 99.132301 GA
C4 rs1801133 UNKNOWN 0.469319 0.6137174 2919716.8 99.137161 GA
C5 rs1801133 UNKNOWN 0.4782406 0.3321363 2629804.3 99.595932 GG
C6 rs1801133 UNKNOWN 0.4655083 0.6145685 2861623.5 99.229416 GA
Cc7 rs1801133 UNKNOWN 0.4954596 0.3472202 2884576.5 99.417107 GG
Cc8 rs1801133 UNKNOWN 0.4908945 0.3386378 2826254 99.504593 GG
C9 rs1801133 UNKNOWN 0.4734694 0.6199825 2795826.8 99.029228 GA
C10 rs1801133 UNKNOWN 0.3739354 0.6473182 2804760 76.305855 0
cn rs1801133 UNKNOWN 0.3902889 0.6568171 2781245.5 100 0
C12 rs1801133 UNKNOWN 0.4692352 0.6361867 2730417.5 99.052986 GA
D1 rs1801133 UNKNOWN 0.4644505 0.6142186 3014283.5 99.253395 GA
D2 rs1801133 UNKNOWN 0.4772114 0.6250481 3059229.5 98.919823 GA
D3 rs1801133 UNKNOWN 0.3920938 0.6493564 3102826.3 100 0
D4 rs1801133 UNKNOWN 0.5005834 0.3823514 2912306.3 99.016151 GG
D5 rs1801133 UNKNOWN 0.4874244 0.2859753 2967356.5 99.620735 GG
D6 rs1801133 UNKNOWN 0.4869466 0.4488077 2898822.8 81.86158 0
D7 rs1801133 UNKNOWN 0.4669418 0.6186952 2851430 99.192276 GA
D8 rs1801133 UNKNOWN 0.4821719 0.6206684 2827815 98.775116 GA
D9 rs1801133 UNKNOWN 0.4807011 0.6297838 2856384.5 98.807816 GA
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D10 rs1801133 UNKNOWN 0.4922944 0.3992594 2801437.8 98.803375 GG

D11 rs1801133 UNKNOWN 0.5030724 0.4166033 2857496 98.462227 GG
D12 rs1801133 UNKNOWN 0.4494361 0.5844496 2607844.5 99.441681 GA
El rs1801133 UNKNOWN 0.4844706 0.4073955 3150023.5 98.658752 GG
E2 rs1801133 UNKNOWN 0.4948354 0.4025605 2954655 98.741356 GG
E3 rs1801133 UNKNOWN 0.4782187 0.6218002 3136843 98.895554 GA
E4 rs1801133 UNKNOWN 0.4067056 0.5327601 3039504.3 99.171814 GA
ES rs1801133 UNKNOWN 0.4356887 0.5886487 3086195.8 99.668518 GA
E6 rs1801133 UNKNOWN 0.4260868 0.5735489 2757280.3 99.660057 GA
E7 rs1801133 UNKNOWN 0.3948875 0.5547733 2747666.3 99.441086 GA
E8 rs1801133 UNKNOWN 0.4294207 0.5749475 2808002 99.645866 GA
E9 rs1801133 UNKNOWN 0.3832027 0.5507653 2818277.5 99.221306 GA
E10 rs1801133 UNKNOWN 0.3844813 0.5390409 2853922 99.162033 GA
Ell rs1801133 UNKNOWN 0.4383974 0.2548239 2895625.8 99.51326 GG
E12 rs1801133 UNKNOWN 0.333798 0.1867302 2683733.5 97.010582 GG
F1 rs1801133 UNKNOWN 0.4287775 0.2538148 3072536.5 99.464851 GG
F2 rs1801133 UNKNOWN 0.4119352 0.2273224 2948111 99.040764 GG
F3 rs1801133 UNKNOWN 0.4193874 0.5659762 2934225.5 99.630653 GA
F4 rs1801133 UNKNOWN 0.4459979 0.2443043 2896634 99.425026 GG
F5 rs1801133 UNKNOWN 0.4270628 0.5637316 2890754.3 99.552124 GA
F6 rs1801133 UNKNOWN 0.3745252 0.5446774 2867330.8 98.981644 GA
F7 rs1801133 UNKNOWN 0.4110156 0.5622011 2878744.5 99.607178 GA
F8 rs1801133 UNKNOWN 0.4384762 0.5805615 2709125 99.591003 GA
F9 rs1801133 UNKNOWN 0.3192131 0.6225472 2707016.5 100 AA
F10 rs1801133 UNKNOWN 0.1494731 0.4904252 2890620 87.430412 0
F11 rs1801133 UNKNOWN 0.4423311 0.6107944 2926715.3 99.599548 GA
F12 rs1801133 UNKNOWN 0.1462792 0.1294088 2695166.3 15.004306 0
G1 rs1801133 UNKNOWN 0.4061444 0.5885504 3037070 99.607704 GA
G2 rs1801133 UNKNOWN 0.4427706 0.2740003 2886840.3 99.651489 GG
G3 rs1801133 UNKNOWN 0.4044215 0.2124238 3196760.5 98.718575 GG
G4 rs1801133 UNKNOWN 0.3783852 0.2002737 2923118 98.157974 GG
G5 rs1801133 UNKNOWN 0.400472 0.538184 2799221.8 99.288124 GA
G6 rs1801133 UNKNOWN 0.4571807 0.2390262 2842413 99.365463 GG
G7 rs1801133 UNKNOWN 0.4095861 0.5626367 2915663.8 99.607613 GA
G8 rs1801133 UNKNOWN 0.4113522 0.5649824 2891304 99.629379 GA
G9 rs1801133 UNKNOWN 0.4544975 0.2870598 2806119.8 99.713776 GG
G10 rs1801133 UNKNOWN 0.4537964 0.280255 2782391.3 99.695107 GG
G11 rs1801133 UNKNOWN 0.414355 0.5796201 2850419.3 99.700546 GA
G12 rs1801133 UNKNOWN 0.4661907 0.3214005 2896623.8 99.670372 GG
H1 rs1801133 UNKNOWN 0.0716383 0.1180305 2583245.8 3.6048021 0
H2 rs1801133 UNKNOWN 0.3006157 0.6050777 2769856.8 100 AA
H3 rs1801133 UNKNOWN 0.4625809 0.2975699 2846432.3 99.725021 GG
H4 rs1801133 UNKNOWN 0.4482889 0.2655974 2847951 99.617424 GG
H5 rs1801133 UNKNOWN 0.4551432 0.2854762 2719999.3 99.710823 GG
H6 rs1801133 UNKNOWN 0.2812999 0.604142 2833652.3 100 AA
H7 rs1801133 UNKNOWN 0.4466 0.2788863 2908296 99.680161 GG
H8 rs1801133 UNKNOWN 0.3919787 0.5577458 2830175 99.415024 GA
H9 rs1801133 UNKNOWN 0.4131447 0.5743577 2806661.3 99.683563 GA
H10 rs1801133 UNKNOWN 0.4197981 0.5851984 2765484 99.722015 GA
H11 rs1801133 UNKNOWN 0.0656637 0.1254411 2641222 0.2175319 0
H12 rs1801133 UNKNOWN 0.0736279 0.1129752 2791860.5 6.5473223 0
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Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801133_GLAUZ2.eds
Experiment 2011-10-17 16:08:10 PM MDT

Instrument "sds7500

Passive Re ROX

Well Sample NalSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs1801133 UNKNOWN 0.454549 0.3178187 2845095.3 99.635056 GG
A2 rs1801133 UNKNOWN 0.3892027 0.5658864 2753170.5 97.810455 GA
A3 rs1801133 UNKNOWN 0.4523535 0.2933765 2603855.5 99.68663 GG
Ad rs1801133 UNKNOWN 0.4080561 0.5697538 2699461 99.609962 GA
A5 rs1801133 UNKNOWN 0.4347842 0.298794 2699274 98.644867 GG
A6 rs1801133 UNKNOWN 0.4201722 0.5708705 2706916.5 99.910095 GA
A7 rs1801133 UNKNOWN 0.2548692 0.6045627 2707444 97.784927 AA
A8 rs1801133 UNKNOWN 0.4034818 0.7339266 2664849.5 100

A9 rs1801133 UNKNOWN 0.3091788 0.6222 2697259.3 99.904861 AA
A10 rs1801133 UNKNOWN 0.4696343 0.3325663 2655537.3 99.350861 GG
All rs1801133 UNKNOWN 0.4236315 0.5945446 2563258 99.698753 GA
Al12 rs1801133 UNKNOWN 0.4137509 0.5829681 2720227.3 99.585739 GA
B1 rs1801133 UNKNOWN 0.4737101 0.3533404 2898209.8 98.317818 GG
B2 rs1801133 UNKNOWN 0.4388176 0.6042899 2889068.5 99.752029 GA
B3 rs1801133 UNKNOWN 0.3455988 0.6344447 2849165 99.815796 AA
B4 rs1801133 UNKNOWN 0.4721269 0.2964705 2799374 99.972885 GG
B5 rs1801133 UNKNOWN 0.4640305 0.2643916 2863449.8 99.437202 GG
B6 rs1801133 UNKNOWN 0.4206626 0.5719669 2848043.5 99.925751 GA
B7 rs1801133 UNKNOWN 0.4566265 0.2548209 2849133.5 98.861053 GG
B8 rs1801133 UNKNOWN 0.404627 0.5590757 2800308 99.52549 GA
B9 rs1801133 UNKNOWN 0.3256345 0.6377823 2854182.5 99.995285 AA
B10 rs1801133 UNKNOWN 0.4123398 0.5735213 2848638 99.762436 GA
B11 rs1801133 UNKNOWN 0.4287259 0.5884511 2780654.5 99.982796 GA
B12 rs1801133 UNKNOWN 0.4120666 0.5754169 2715988.8 99.713722 GA
C1 rs1801133 UNKNOWN 0.4277205 0.6032074 3041737.3 99.505707 GA
c2 rs1801133 UNKNOWN 0.0787479 0.1152524 3012926.5 1.5754318

C3 rs1801133 UNKNOWN 0.4359426 0.5944651 3029931.5 99.909546 GA
C4 rs1801133 UNKNOWN 0.4712416 0.2996858 2932052 99.975182 GG
C5 rs1801133 UNKNOWN 0.4407359 0.5977945 2820570.3 99.803032 GA
C6 rs1801133 UNKNOWN 0.4132707 0.5591744 2832042.8 99.665474 GA
C7 rs1801133 UNKNOWN 0.4690299 0.2695065 2863671.3 99.640541 GG
Cc8 rs1801133 UNKNOWN 0.4295262 0.5808331 2859662 99.94648 GA
C9 rs1801133 UNKNOWN 0.4346818 0.5856717 2791676.8 99.883934 GA
C10 rs1801133 UNKNOWN 0.4711207 0.3257839 2744465.8 99.546089 GG
Cl rs1801133 UNKNOWN 0.4759398 0.3109884 2752129.5 99.779472 GG
C12 rs1801133 UNKNOWN 0.4509445 0.6285106 2663676.8 98.864052 GA
D1 rs1801133 UNKNOWN 0.4448959 0.6035058 3005677.5 99.668251 GA
D2 rs1801133 UNKNOWN 0.4384751 0.6049221 3055645.8 99.735825 GA
D3 rs1801133 UNKNOWN 0.3250324 0.6319406 3075404.5 99.999962 AA
D4 rs1801133 UNKNOWN 0.4356749 0.5871132 2901142.8 99.874512 GA
D5 rs1801133 UNKNOWN 0.4771346 0.2869493 2952485 99.85778 GG
D6 rs1801133 UNKNOWN 0.4382674 0.5794815 2908155.8 99.506645 GA
D7 rs1801133 UNKNOWN 0.3006465 0.6306325 2860990.5 99.72187 AA
D8 rs1801133 UNKNOWN 0.4822944 0.2838898 2876392.3 99.687256 GG
D9 rs1801133 UNKNOWN 0.4810797 0.2968974 2868290.3 99.763275 GG
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D10
D11
D12
El
E2
E3
E4
ES
E6
E7
E8
E9
E10
Ell
E12
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
G1
G2
G3
G4
G5
G6
G7
G8
G9
G10
Gl1
G12
H1
H2
H3
H4
H5
H6
H7
H8
H9
H10
H11
H12

rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133

UNKNOWN 0.438252
UNKNOWN 0.3347547
UNKNOWN 0.4334359
UNKNOWN 0.4327854
UNKNOWN 0.4291304
UNKNOWN 0.4460322
UNKNOWN 0.4439748
UNKNOWN 0.4362255
UNKNOWN 0.4398265
UNKNOWN 0.4307403
UNKNOWN 0.4201807
UNKNOWN 0.4453914
UNKNOWN 0.4766761
UNKNOWN 0.4440489
UNKNOWN 0.3492916
UNKNOWN 0.3443853
UNKNOWN 0.472812
UNKNOWN 0.4535708
UNKNOWN 0.4864674
UNKNOWN 0.4288591
UNKNOWN 0.4252907
UNKNOWN 0.4692683
UNKNOWN 0.428543
UNKNOWN 0.3235768
UNKNOWN 0.4486021
UNKNOWN 0.4751736
UNKNOWN 0.4259163
UNKNOWN 0.4290384
UNKNOWN 0.4713051
UNKNOWN 0.4233825
UNKNOWN 0.4250024
UNKNOWN 0.4673298
UNKNOWN 0.4694344
UNKNOWN 0.4673783
UNKNOWN 0.2924394
UNKNOWN 0.4125917
UNKNOWN 0.3265876
UNKNOWN 0.4529448
UNKNOWN 0.4658093
UNKNOWN 0.3613163
UNKNOWN 0.4630877
UNKNOWN 0.3207975
UNKNOWN 0.4214513
UNKNOWN 0.4192077
UNKNOWN 0.4050289
UNKNOWN 0.4535433
UNKNOWN 0.3856124
UNKNOWN 0.4628037
UNKNOWN 0.4570064
UNKNOWN 0.0658789
UNKNOWN 0.0709684

0.6094739
0.6288112
0.5850254
0.5961165
0.5906424
0.5854945
0.5890879
0.5732005
0.5808723
0.5807395
0.5675066
0.5986426

0.306647
0.6053182
0.6181553
0.6331449

0.319976
0.6000235
0.3276412
0.5722682
0.5665959
0.2617184
0.5754201

0.620393
0.2739484
0.3115554
0.5952846
0.5982752
0.3337496
0.5763898
0.5703924

0.276291
0.2522951
0.2806902
0.6151873
0.5852132
0.6048626
0.2734167
0.3177529
0.5320292
0.3241108

0.618965

0.564873
0.5719965
0.5454227
0.6252981
0.5478755
0.2885235
0.2765772
0.1255139
0.1125044
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2767891.8
2850515.8
2572871.8
3136897.5
2896593.3

3072284
3073254.3
3077391.5
2742480.3
2744724.5

2816628
2846193.8
2833080.5
2876636.3
2531844.8
3060254.5

2917693
2951270.5

2896857
2934193.8
2872939.8
2817538.3
2756141.5

2711232
2850323.5

2845236
2754298.8
2892733.8
2893362.5
2980853.8

2910916
3000534.8

2860404
29475123

2885298
2784130.5
2703943.3
2784115.8

2842919
2733847.8
2784841.3

2916834
2827869.5
2954592.5

2853270
2972306.8

2852076
2829616.5
2745201.3
2664695.8
2560865.8

99.586128 GA
99.943527 AA
99.912178 GA
99.902664 GA
99.961449 GA
99.198929 GA
99.505867 GA
99.323677 GA
99.462509 GA
99.913773 GA
99.833359 GA
99.635277 GA
99.821373 GG
99.675865 GA
99.593933 AA
99.830971 AA
99.669762 GG
99.148331 GA
98.929558 GG
99.727837 GA
99.641312 GA
99.40538 GG
99.850327 GA
99.977722 AA
99.175873 GG
99.788925 GG
99.770409 GA
99.774574 GA
99.280571 GG
99.970993 GA
99.80645 GA
99.791702 GG
99.041786 GG
99.871597 GG
99.572746 AA
99.40361 GA
99.845139 AA
99.372086 GG
99.789803 GG
95.037308 GA
99.639687 GG
99.974625 AA
99.712898 GA
99.927612 GA
99.175636 GA
99.003113 GA
98.216492 GA
99.928024 GG
99.602821 GG
2.0324881
0.0115628
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Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801133_GLAU3.eds
Experiment 2011-10-17 16:16:18 PM MDT

Instrument "sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs1801133 UNKNOWN 0.4307036 0.5911496 2964258.5 99.361404 GA
A2 rs1801133 UNKNOWN 0.4680607 0.3502393 2759951.5 99.269478 GG
A3 rs1801133 UNKNOWN 0.4311639 0.5911237 2762747.5 99.366066 GA
A4 rs1801133 UNKNOWN 0.4692341 0.3179381 2702744.8 99.328407 GG
A5 rs1801133 UNKNOWN 0.3815425 0.5942563 2686457.5 83.749168 0
A6 rs1801133 UNKNOWN 0.4511449 0.2627421 2732514.3 97.620049 GG
A7 rs1801133 UNKNOWN 0.4197182 0.5800111 2728861.3 98.997452 GA
A8

A9 rs1801133 UNKNOWN 0.4349249 0.601869 2752733.5 99.328392 GA
Al0 rs1801133 UNKNOWN 0.4280434 0.5962868 2718373 99.274406 GA
A1l rs1801133 UNKNOWN 0.3468806 0.6348846 2634830.3 99.25396 AA
A12 rs1801133 UNKNOWN 0.3298095 0.6343804 2794072 99.364082 AA
B1 rs1801133 UNKNOWN 0.4235584 0.5931745 3017827.5 99.147423 GA
B2 rs1801133 UNKNOWN 0.467744 0.3344498 2886266 99.365372 GG
B3 rs1801133 UNKNOWN 0.31377 0.6289713 2906666.5 99.121407 AA
B4 rs1801133 UNKNOWN 0.4787017 0.3282631 2843870.8 99.371857 GG
B5 rs1801133 UNKNOWN 0.4730996 0.3075586 2901303 99.240181 GG
B6 rs1801133 UNKNOWN 0.4213566 0.5765597 2730741 98.991508 GA
B7 rs1801133 UNKNOWN 0.4189096 0.5861198 2884564 98.981331 GA
B8 rs1801133 UNKNOWN 0.4747173 0.2971073 2783482.8 99.07798 GG
B9 rs1801133 UNKNOWN 0.3324158 0.6381627 2907058 99.354202 AA
B10 rs1801133 UNKNOWN 0.4454427 0.6139047 2905939.5 99.020889 GA
B11 rs1801133 UNKNOWN 0.4502336 0.6307112 2832300.8 98.198807 GA
B12 rs1801133 UNKNOWN 0.4314826 0.5875857 2795652.8 99.340096 GA
C1 rs1801133 UNKNOWN 0.4199143 0.5901961 3094274.5 99.001366 GA
Cc2 rs1801133 UNKNOWN 0.3380425 0.6282445 2964241 99.366898 AA
C3 rs1801133 UNKNOWN 0.4222503 0.5849988 2945145.5 99.135574 GA
c4 rs1801133 UNKNOWN 0.4651662 0.3144927 2900447.5 99.261734 GG
C5 rs1801133 UNKNOWN 0.4275025 0.5961629 2885933.5 99.258926 GA
C6 rs1801133 UNKNOWN 0.4244986 0.5824252 2917864 99.181572 GA
Cc7 rs1801133 UNKNOWN 0.3025557 0.6228455 2937620.8 98.746468 AA
C8 rs1801133 UNKNOWN 0.4782735 0.3028453 2899908.3 99.17363 GG
Cc9 rs1801133 UNKNOWN 0.4729458 0.302494 2868769.5 99.166542 GG
C10 rs1801133 UNKNOWN 0.4290769 0.6106668 2837733 98.876801 GA
c1u1 rs1801133 UNKNOWN 0.3667767 0.6465858 2836827.3 98.506241 AA
C12 rs1801133 UNKNOWN 0.4891125 0.3625011 2764772 98.906746 GG
D1 rs1801133 UNKNOWN 0.4717496 0.3445584 3031899 99.332321 GG
D2 rs1801133 UNKNOWN 0.4476143 0.6106136 3105826 99.052589 GA
D3 rs1801133 UNKNOWN 0.438479 0.5982355 3151771.8 99.364388 GA
D4 rs1801133 UNKNOWN 0.4905609 0.3377286 3005112.3 99.184067 GG
D5 rs1801133 UNKNOWN 0.3268098 0.6337724 3017723.8 99.34343 AA
D6 rs1801133 UNKNOWN 0.4833767 0.307149 2964422.3 99.200371 GG
D7 rs1801133 UNKNOWN 0.4319742 0.5872934 2871994 99.336693 GA
D8 rs1801133 UNKNOWN 0.3246734 0.6322081 2889565.5 99.326584 AA
D9 rs1801133 UNKNOWN 0.4503456 0.6070259 2947979.3 98.997322 GA
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D10
D11
D12

El
E2
E3
E4
ES5
E6
E7
ES8
E9

E10
Ell
E12

F1
F2
F3
F4
FS
F6
F7
F8
F9

F10
F11
F12

G1
G2
G3
G4
G5
G6
G7
G8
G9

G10
G11
G12

H1
H2
H3
H4
H5
H6
H7
H8
H9

H10
H11
H12

rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133
rs1801133

UNKNOWN 0.4722747
UNKNOWN 0.4477364
UNKNOWN 0.4790376
UNKNOWN 0.3583162
UNKNOWN 0.4859498
UNKNOWN 0.340253
UNKNOWN 0.4432278
UNKNOWN 0.4326591
UNKNOWN 0.3342726
UNKNOWN 0.4879371
UNKNOWN 0.4519747
UNKNOWN 0.438179
UNKNOWN 0.4513785
UNKNOWN 0.4594344
UNKNOWN 0.327521
UNKNOWN 0.4756958
UNKNOWN 0.4401849
UNKNOWN 0.4806631
UNKNOWN 0.4395577
UNKNOWN 0.4472064
UNKNOWN 0.4475295
UNKNOWN 0.443515
UNKNOWN 0.4396143
UNKNOWN 0.3282749
UNKNOWN 0.4707404
UNKNOWN 0.4532703
UNKNOWN 0.4459305
UNKNOWN 0.4317985
UNKNOWN 0.3440218
UNKNOWN 0.4320197
UNKNOWN 0.4248106
UNKNOWN 0.4680656
UNKNOWN 0.426243
UNKNOWN 0.4450678
UNKNOWN 0.4179297
UNKNOWN 0.3337488
UNKNOWN 0.4582938
UNKNOWN 0.4774659
UNKNOWN 0.4351567
UNKNOWN 0.4664509
UNKNOWN 0.4763619
UNKNOWN 0.4662525
UNKNOWN 0.4814287
UNKNOWN 0.2631923
UNKNOWN 0.4794391
UNKNOWN 0.4850451
UNKNOWN 0.4794774
UNKNOWN 0.3930038
UNKNOWN 0.4275399
UNKNOWN 0.0670919
UNKNOWN 0.0744624

0.328452
0.6074523
0.3604679
0.6288853
0.3581902
0.6236157
0.5908012
0.5779156
0.6285523
0.3049441
0.5967703
0.5959098
0.6128668
0.6236629
0.6299567
0.3570867
0.5965294
0.3459458
0.5897045
0.5861406
0.5903744
0.5772933

0.587459
0.6254902
0.3417091
0.6159247
0.6158337
0.5915433
0.6195307
0.5851504
0.5813977
0.2983048
0.5575605
0.2839979
0.5750612
0.6262168

0.293089
0.3452767
0.6068597
0.4031786
0.3842642
0.3228137
0.3769767
0.5727138
0.3397883
0.4005668
0.3664685
0.6391662
0.2452644
0.1239828
0.1158534
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2871528.5
2963024
2851396
3159302

2953049.8

3148926.3

3128326.5

3115834.5

2807122.5
2815089
2882267

2923404.5

2962422.3

2977479.5

2760483.8
3063610
2962271

3007019.5

2962325.3

2950569.5
2893332

2906661.8

2814541.8
2822913

2959341.5

2968934.5

2828897.8

2961782.3

2882506.3

2990264.3

2946747.3

2971009.3

2883294.3

2969118.3

2925405.3

2815980.3

2823441.8

2904878.8

2947948.3

2775387.3

2790116.8

2896142.8
2854550

3003450.5

2905807.8

2967881.3
2872663

2883211.3

2777026.5

2694324.3

2795045.8

99.386154 GG
99.096153 GA
99.102592 GG
98.585411 AA
99.046501 GG
99.322319 AA
99.168762 GA
99.081627 GA
99.385468 AA
99.117401 GG
98.833359 GA
99.368164 GA
98.879913 GA
98.212479 GA
99.363388 AA
99.181274 GG
99.337807 GA
99.278885 GG
99.270927 GA
98.813583 GA
98.944496 GA
98.60955 GA
99.217873 GA
99.371376 AA
99.350426 GG
98.736397 GA
98.952911 GA
99.372665 GA
99.18898 AA
99.300606 GA
99.172447 GA
99.061081 GG
97.991821 GA
98.155174 GG
98.84317 GA
99.383614 AA
98.795929 GG
99.311157 GG
99.218208 GA
97.955948 GG
98.570549 GG
99.33474 GG
98.717346 GG
95.62822 AA
99.33683 GG
97.891624 GG
98.985641 GG
0
95.642761 GG
0.1559514
2.2313313
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Block Type 96alum
Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs1801133_ GALU4.eds
Experiment 2011-10-17 16:22:49 PM MDT

Instrument "sds7500
Passive Re ROX

Well

Al
A2
A3
A4
A5
A6
A7
A8
A9
Al10
All
Al2
Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
Cl
c2
C3
C4
C5
C6
Cc7
Cc8
C9
C10
cu
C12
D1
D2
D3
D4
D5
D6
D7
D8
D9

Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref  Quality(%) Call

rs1801133 UNKNOWN 0.2701715 0.6004157 2886586.3 99.999969 AA
rs1801133 UNKNOWN 0.4370424 0.2649828 2695251 99.167793 GG
rs1801133 UNKNOWN 0.4169497 0.5827271 2717459 99.904243 GA

rs1801133 UNKNOWN 0.4061782 0.5728384 2980678.3 99.984535 GA
rs1801133 UNKNOWN 0.3904902 0.5571357 2872773.8  99.6912 GA
rs1801133 UNKNOWN 0.4303126 0.5842847 2838641.5 99.484032 GA

rs1801133 UNKNOWN 0.3632869 0.5465432 3130181 97.628242 GA
rs1801133 UNKNOWN 0.459061 0.2783056 2948985.3 99.906677 GG
rs1801133 UNKNOWN 0.4163999 0.582466 2981384.8 99.912033 GA

rs1801133 UNKNOWN 0.2692341 0.5971308 3006011.3 99.998619 AA
rs1801133 UNKNOWN 0.4061629 0.5680327 3060701.8 99.995834 GA
rs1801133 UNKNOWN 0.2870991 0.6328032 3094605 99.824097 AA
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D10
D11
D12
El
E2
E3
E4
ES
E6
E7
E8
E9
E10
E1l
E12
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
Gl
G2
G3
G4
G5
G6
G7
G8
G9
G10
G11
G12
H1
H2
H3
H4
H5
Heé
H7
H8
H9
H10
H11
H12

rs1801133 UNKNOWN 0.4601518 0.3106203 3181241.8 99.562088 GG
rs1801133 UNKNOWN 0.0783184 0.1149553 3004162.5 2.264344
rs1801133 UNKNOWN 0.215336 0.5670805 3094304 99.102341 AA

rs1801133 UNKNOWN 0.4717226 0.3179725 3090556.8 99.063507 GG
rs1801133 UNKNOWN 0.4131874 0.5613689 2911722.3 99.784859 GA
rs1801133 UNKNOWN 0.4755012 0.3078158 2958333.5 99.317085 GG

rs1801133 UNKNOWN 0.3351107 0.6240946 2999308.8 98.61116 AA
rs1801133 UNKNOWN 0.4556573 0.2875206 2874076.5 99.998894 GG
rs1801133 UNKNOWN 0.4561509 0.2826702 2973980.5 99.975754 GG

rs1801133 UNKNOWN 0.4517559 0.3157913 2796477 99.275688 GG
rs1801133 UNKNOWN 0.0755393 0.1107831 2809792 3.163E-07
rs1801133 UNKNOWN 0.0778856 0.1165064 2934839 5.1526003
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3) rs8006686

Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs8006686_GLAU1.eds
Experiment 2012-01-10 13:20:26 PM MST

Instrument 'sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref  Quality(%) Call
Al rs8006686 UNKNOWN 0.3788945 0.4381059 2736946.5 99.98159 CT
A2 rs8006686 UNKNOWN 0.2044858 0.5485753 2596180.3 99.92981 TT
A3 rs8006686 UNKNOWN 0.2075182 0.5501663 2666085.3 99.963882 TT
Ad rs8006686 UNKNOWN 0.2011897 0.5362459 2602350.3 99.930504 TT
A5 rs8006686 UNKNOWN 0.1576099 0.5335894 2562412.5 97.239845 TT
A6 rs8006686 UNKNOWN 0.2114439 0.5478604 2655541.3 99.997787 TT
A7 rs8006686 UNKNOWN 0.4262173 0.2238844 2630936 99.980331 CC
A8 rs8006686 UNKNOWN 0.3831652 0.4513965 2595595 99.96859 CT
A9 rs8006686 UNKNOWN 0.2049124 0.530911 2594180.3 99.972626 TT
A10 rs8006686 UNKNOWN 0.3849269 0.4480836 2573996.5 99.969765 CT
All rs8006686 UNKNOWN 0.3693703 0.449009 2612675 99.937027 CT
A12 rs8006686 UNKNOWN 0.4166259 0.2292145 2638275.8 99.857597 CC
B1 rs8006686 UNKNOWN 0.2007926 0.5414945 2742779.5 99.90184 TT
B2 rs8006686 UNKNOWN 0.2041812 0.5371292 2767509.8 99.967087 TT
B3 rs8006686 UNKNOWN 0.3119922 0.3922547 2809341.5 99.716415 CT
B4 rs8006686 UNKNOWN 0.2111177 0.5841393 2726451.3 99.699829 TT
B5 rs8006686 UNKNOWN 0.3743057 0.4260126 2763243 99.969635 CT
B6 rs8006686 UNKNOWN 0.1860514 0.3662679 2815900.5 94.407578 0
B7 rs8006686 UNKNOWN 0.2072214 0.520171 2763005.3 99.921608 TT
B8 rs8006686 UNKNOWN 0.4349535 0.222033 2653928.3 99.985107 CC
B9 rs8006686 UNKNOWN 0.2124589 0.5488924 2699990 99.998413 TT
B10 rs8006686 UNKNOWN 0.2180514 0.5654651 2622456 99.958694 TT
B11 rs8006686 UNKNOWN 0.407875 0.4941612 2447075.8 99.795723 CT
B12 rs8006686 UNKNOWN 0.2074274 0.5564797 2874865.5 99.92659 TT
C1 rs8006686 UNKNOWN 0.1971717 0.5588132 2932419.8 99.636971 TT
Cc2 rs8006686 UNKNOWN 0.4170828 0.5143701 2795077.3 99.653107 CT
C3 rs8006686 UNKNOWN 0.4371497 0.2212161 2871060.8 99.976852 CC
C4 rs8006686 UNKNOWN 0.2306627 0.5889574 2817663.3 99.783745 TT
C5 rs8006686 UNKNOWN 0.2257628 0.590521 2743501.8 99.791817 TT
C6 rs8006686 UNKNOWN 0.2210826 0.5590972 2786391.5 99.96006 TT
c7 rs8006686 UNKNOWN 0.2400815 0.6046553 2818094.5 99.563858 TT
Ccs8 rs8006686 UNKNOWN 0.220342 0.5590457 2726691.3 99.965988 TT
C9 rs8006686 UNKNOWN 0.2387879 0.6053286 2668563.5 99.577438 TT
C10 rs8006686 UNKNOWN 0.2201152 0.6051285 2668519 99.549904 TT
Cc11 rs8006686 UNKNOWN 0.2307008 0.5950106 2649293 99.739143 TT
Ci12 rs8006686 UNKNOWN 0.4119695 0.5147128 2631437.5 99.619553 CT
D1 rs8006686 UNKNOWN 0.4100568 0.5070319 2941673.5 99.69191 CT
D2 rs8006686 UNKNOWN 0.4166752 0.5143456 2870892.3 99.651474 CT
D3 rs8006686 UNKNOWN 0.2382777 0.5867804 3028268.3 99.675217 TT
D4 rs8006686 UNKNOWN 0.4310233 0.5159069 2847041.8 99.661797 CT
D5 rs8006686 UNKNOWN 0.3903406 0.3965242 2901127.8 99.319748 CT
D6 rs8006686 UNKNOWN 0.4113137 0.454387 2737694.8 99.789162 CT
D7 rs8006686 UNKNOWN 0.2342689 0.6054345 2806670.8 99.620552 TT
D8 rs8006686 UNKNOWN 0.2290332 0.5651951 2753097 99.856514 TT
D9 rs8006686 UNKNOWN 0.4248035 0.4983581 2735919.5 99.759872 CT
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D10
D11
D12

El
E2
E3
E4
ES
E6
E7
E8
E9

E10
Ell
E12

F1
F2
F3
F4
F5
F6
F7
F8
F9

F10
F11
F12

Gl
G2
G3
G4
G5
G6
G7
G8
G9

G10
Gl1
G12

H1
H2
H3
H4
H5
Heé
H7
H8
H9

H10
H11
H12

rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686

UNKNOWN 0.4097081
UNKNOWN 0.2453527
UNKNOWN 0.2315145
UNKNOWN 0.2335653
UNKNOWN 0.2419855
UNKNOWN 0.400924
UNKNOWN 0.4265613
UNKNOWN 0.2190797
UNKNOWN 0.2183999
UNKNOWN 0.3478706
UNKNOWN 0.2137696
UNKNOWN 0.3525522
UNKNOWN 0.3820404
UNKNOWN 0.2035729
UNKNOWN 0.3238977
UNKNOWN 0.3561222
UNKNOWN 0.3989012
UNKNOWN 0.3825397
UNKNOWN 0.2042862
UNKNOWN 0.2080824
UNKNOWN 0.3345872
UNKNOWN 0.2036632
UNKNOWN 0.2195192
UNKNOWN 0.370606
UNKNOWN 0.2338479
UNKNOWN 0.2136308
UNKNOWN 0.2011399
UNKNOWN 0.3575486
UNKNOWN 0.1993208
UNKNOWN 0.1973123
UNKNOWN 0.1951114
UNKNOWN 0.3750838
UNKNOWN 0.1966682
UNKNOWN 0.225334
UNKNOWN 0.2116862
UNKNOWN 0.1955022
UNKNOWN 0.1971435
UNKNOWN 0.2198604
UNKNOWN 0.2084434
UNKNOWN 0.1629526
UNKNOWN 0.1999868
UNKNOWN 0.3627608
UNKNOWN 0.1935674
UNKNOWN 0.4201898
UNKNOWN 0.1911188
UNKNOWN 0.1901684
UNKNOWN 0.2019624
UNKNOWN 0.312215
UNKNOWN 0.2002707
UNKNOWN 0.1994335
UNKNOWN 0.1646143

0.5073228
0.6128573
0.5965852
0.6009614
0.6028937
0.4737474
0.2155457
0.5502823
0.5528261
0.4133182
0.534541
0.4094592
0.3765078
0.5117837
0.2305281
0.3746318
0.2028548
0.4304896
0.4783748
0.5260572
0.3526824
0.4912629
0.5618582
0.4141252
0.2475806
0.5650306
0.5153806
0.3921422
0.508229
0.4881901
0.4457262
0.4224757
0.4470898
0.6710438
0.4864129
0.5274
0.498435
0.5999795
0.5819364
0.2317784
0.5274402
0.383477
0.5013605
0.2698562
0.4347014
0.4525554
0.5918933
0.4219159
0.5250581
0.6224818
0.2279535
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2841731.5
2696377.3

2708869
2982317.3
2744779.8
3084887.8
2973494.5

2948337
2758372.3
2820611.3
2766676.3

2782974
2957028.8

2917731
2620155.5
3006355.5
2897821.5

3034853
2812665.5
2875437.5
2835567.5
2805353.3
2768119.3
2667296.5
3008892.8
3126526.3
2853220.8
2884207.3
2779737.8
2959691.8
2799377.8

2956285

2860768
2849154.3
2749040.8
2788274.5
2940048.3
2795555.3
3011099.3
2596929.8
2667909.8
2805849.3
2700856.8

2848049
2796268.3
2857458.3

2797238

2738214
2627622.3
2679231.5
2687448.3

99.68689 CT
99.410049 TT
99.721046 TT
99.668732 TT
99.541748 TT
99.897881 CT
99.997643 CC
99.968803 TT
99.978996 TT
99.982819 CT
99.960236 TT
99.991592 CT

99.01223 CT
99.875526 TT

100
99.589691 CT
99.858513 CC
99.934639 CT
90.287811 TT
99.955383 TT
99.530289 CT
99.593109 TT
99.967262 TT
99.926682 CT

100
99.941803 TT
99.905411 TT
99.845192 CT
99.856377 TT
99.638626 TT
98.599426 TT
99.946632 CT
98.583542 TT
98.018738 TT
99.230812 TT
99.850548 TT
99.770439 TT
99.628998 TT

99.666 TT

100
99.928032 TT
99.637505 CT
99.782097 TT
98.560081 CC
98.343445 TT
98.985497 TT
99.257439 TT

99.20076 CT
99.930618 TT
98.337975 TT

100
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Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs8006686_GLAU2.eds
Experiment 2012-01-10 13:31:48 PM MST

Instrument "sds7500

Passive Re ROX

Well Sample NalSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs8006686 UNKNOWN 0.3863567 0.4587269 2834845.8 99.797661 CT
A2 rs8006686 UNKNOWN 0.2025546 0.5469906 2606385.3 99.601662 TT
A3 rs8006686 UNKNOWN 0.3950434 0.4437238 2662842.8 99.734589 CT
A4 rs8006686 UNKNOWN 0.2030326 0.5278658 2594248.8 99.442528 TT
A5 rs8006686 UNKNOWN 0.3606505 0.4342838 2574495 97.399246 CT
A6 rs8006686 UNKNOWN 0.3928257 0.4469925 2636553.8 99.80352 CT
A7 rs8006686 UNKNOWN 0.2066507 0.5446919 2616631.3  99.7453 TT
A8 rs8006686 UNKNOWN 0.3782503 0.4411434 2641162.8 99.142601 CT
A9 rs8006686 UNKNOWN 0.2177062 0.5723746 2620876.8 99.999451 TT
A10 rs8006686 UNKNOWN 0.2157402 0.5816175 2603834.3 99.965958 TT
A1l rs8006686 UNKNOWN 0.2156806 0.5665109 2628208.5 99.993698 TT
A12 rs8006686 UNKNOWN 0.2163649 0.5584247 2657062.3 99.970718 TT
B1 rs8006686 UNKNOWN 0.2181232 0.5751707 2848175.3 99.996094 TT
B2 rs8006686 UNKNOWN 0.3609747 0.5286972 2752988 100 CT
B3 rs8006686 UNKNOWN 0.2183654 0.5720955 2772341.3 99.998512 TT
B4 rs8006686 UNKNOWN 0.1712106 0.2034185 2688636.5 0.1632899 0
B5 rs8006686 UNKNOWN 0.3948403 0.4546418 2738062.5 99.952927 CT
B6 rs8006686 UNKNOWN 0.3993751 0.4545065 2687253.3 99.949219 CT
B7 rs8006686 UNKNOWN 0.3793864 0.4374395 2807485.3 99.086075 CT
B8 rs8006686 UNKNOWN 0.4339551 0.2215559 2676706 99.912384 CC
B9 rs8006686 UNKNOWN 0.4018065 0.4601031 2681640.5 99.965271 CT
B10 rs8006686 UNKNOWN 0.2109005 0.5494265 2661801.5 99.877724 TT
B11 rs8006686 UNKNOWN 0.2183273 0.5730959 2568559.8 99.998138 TT
B12 rs8006686 UNKNOWN 0.3956872 0.4790434 2536480.5 99.749252 CT
C1 rs8006686 UNKNOWN 0.3886387 0.4788343 3021618.8 99.605469 CT
Cc2 rs8006686 UNKNOWN 0.171233 0.2102715 2838171.3 2.207655 0
C3 rs8006686 UNKNOWN 0.3961115 0.4642361 2860823.8 99.991135 CT
C4 rs8006686 UNKNOWN 0.217478 0.5411173 2821909.5 99.813148 TT
C5 rs8006686 UNKNOWN 0.2180551 0.5766774 2721952.8 99.993225 TT
C6 rs8006686 UNKNOWN 0.3963445 0.4453923 2764896.5 99.783936 CT
Cc7 rs8006686 UNKNOWN 0.221559 0.5702217 2805431.3 99.971001 TT
C8 rs8006686 UNKNOWN 0.224356 0.5626461 2758459 99.88623 TT
C9 rs8006686 UNKNOWN 0.2202308 0.5677381 2706148.3 99.982101 TT
C10 rs8006686 UNKNOWN 0.2072797 0.5852796 2658369.5 99.754791 TT
c1u rs8006686 UNKNOWN 0.2248125 0.5808046 2678435.8 99.916039 TT
C12 rs8006686 UNKNOWN 0.4111046 0.4847968 2600002 99.329102 CT
D1 rs8006686 UNKNOWN 0.4039024 0.4721137 2886007 99.856628 CT
D2 rs8006686 UNKNOWN 0.3995605 0.4749124 2919385.5 99.857864 CT
D3 rs8006686 UNKNOWN 0.4004986 0.4580393 2939337.3 99.971642 CT
D4 rs8006686 UNKNOWN 0.403282 0.4536518 2836854.3 99.88282 CT
D5 rs8006686 UNKNOWN 0.2243928 0.5651696 2895675.3 99.899467 TT
D6 rs8006686 UNKNOWN 0.2226893 0.5622612 2813566.8 99.922745 TT
D7 rs8006686 UNKNOWN 0.2255256 0.587466 2775909.3 99.881851 TT
D8 rs8006686 UNKNOWN 0.4433278 0.2131323 2717985 99.92231 CC
D9 rs8006686 UNKNOWN 0.4099833 0.4629336 2752086 99.746933 CT
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D10
D11
D12

El
E2
E3
E4
ES
E6
E7
E8
E9

E10
Ell
E12

F1
F2
F3
F4
F5
F6
F7
F8
F9

F10

F11

F12

G1
G2
G3
G4
G5
G6
G7
G8
G9

G10
Gl1
G12

H1
H2
H3
H4
H5
H6
H7
H8
H9

H10
H11
H12

rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686

UNKNOWN 0.2143422
UNKNOWN 0.2235698
UNKNOWN 0.227629
UNKNOWN 0.3932789
UNKNOWN 0.2227248
UNKNOWN 0.4065753
UNKNOWN 0.4152654
UNKNOWN 0.4415998
UNKNOWN 0.2294419
UNKNOWN 0.2303554
UNKNOWN 0.2249258
UNKNOWN 0.2272779
UNKNOWN 0.2227497
UNKNOWN 0.4459465
UNKNOWN 0.2236456
UNKNOWN 0.4024856
UNKNOWN 0.2185644
UNKNOWN 0.2248848
UNKNOWN 0.2307269
UNKNOWN 0.396405
UNKNOWN 0.2231572
UNKNOWN 0.2260002
UNKNOWN 0.219987
UNKNOWN 0.405692
UNKNOWN 0.2104783
UNKNOWN 0.4476687
UNKNOWN 0.2207032
UNKNOWN 0.3869869
UNKNOWN 0.4018177
UNKNOWN 0.2144781
UNKNOWN 0.2131595
UNKNOWN 0.3958372
UNKNOWN 0.3970469
UNKNOWN 0.2373682
UNKNOWN 0.4080442
UNKNOWN 0.1985787
UNKNOWN 0.2258785
UNKNOWN 0.3850615
UNKNOWN 0.4021248
UNKNOWN 0.1868081
UNKNOWN 0.2105897
UNKNOWN 0.4270756
UNKNOWN 0.2040777
UNKNOWN 0.2210474
UNKNOWN 0.2016003
UNKNOWN 0.4081492
UNKNOWN 0.2217388
UNKNOWN 0.2104847
UNKNOWN 0.2090135
UNKNOWN 0.2011028
UNKNOWN 0.1647881

0.6041474
0.5872652
0.5813329
0.4678984
0.5713477
0.4575264
0.4688585
0.2181055
0.5824823
0.5870144
0.5584924
0.5756598
0.5881518

0.228731
0.5978707
0.4909797
0.5598252
0.5703588
0.5589622
0.4554862
0.5426578
0.5674425
0.5575653
0.4629195
0.5617994
0.2370876
0.5883423
0.4861604
0.4619928
0.5490339
0.5178776
0.4565245
0.4471601
0.7420843
0.4374642
0.5343739
0.5718224
0.5196972

0.484506
0.5126746
0.5533735
0.2316169
0.5472987
0.5956354
0.4886961
0.4880754
0.6545461
0.5601931
0.5601011
0.6419374
0.2258347
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2857678
2681825.8
2669757.8
3087093.3

2788307

2953050
2991255.8
2911777.3
2739734.8
2853826.5
2865291.8
2859291.5
3009842.3
2868024.3
2544550.8
3008769.5
2912921.5
3072045.3
2848139.5
2800306.8
2858988.3
2771896.3
2795718.3
2693750.8
3051127.5

3007188

2943898

2879164
2783025.8
2915785.3
2803848.5
2880840.5
2818504.3
2816948.8

2723799
2769804.8
2943365.3
2721455.3

2968226
2683487.5
2694695.3

2751808
2692698.5
2835657.3
2776180.5
2825759.5

2999670

2735843

2628790
2655562.5
2736793.8

99.732796 TT
99.915512 TT
99.84761 TT
99.934982 CT
99.954948 TT
99.843498 CT
99.469131 CT
99.986382 CC
99.791229 TT
99.754158 TT
99.840233 TT
99.855659 TT
99.921104 TT
99.927071 CC
99.83873 TT
99.313148 CT
99.968391 TT
99.908104 TT
99.617744 TT
99.968666 CT
99.711014 TT
99.867172 TT
99.940269 TT
99.889534 CT
99.921783 TT
99.730408 CC
99.936447 TT
99.292717 CT
99.968567 CT
99.908264 TT
99.459137 TT
99.976242 CT
99.828148 CT
94.495651
99.287781 CT
99.289284 TT
99.886848 TT
97.297249 CT
99.57238 CT
97.988678 TT
99.895653 TT
99.581398 CC
99.670357 TT
99.878487 TT
98.586349 TT
99.314728 CT
98.654572 TT
99.918716 TT
99.884644 TT
98.416725 TT
9.0363598
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Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs8006686_GLAU3.eds
Experiment 2012-01-10 13:38:34 PM MST

Instrument 'sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref  Quality(%) Call
Al rs8006686 UNKNOWN 0.2120308 0.5726057 2854551 99.873947 TT
A2 rs8006686 UNKNOWN 0.2152056 0.5684812 2609335.8 99.948227 TT
A3 rs8006686 UNKNOWN 0.2178262 0.5635703 2665596.5 99.960289 TT
Ad rs8006686 UNKNOWN 0.2136714 0.5659298 2561755 99.91053 TT
A5 rs8006686 UNKNOWN 0.3580272 0.4683371 2595498.8 97.847038 CT
A6 rs8006686 UNKNOWN 0.383107 0.4494599 2618856 99.619041 CT
A7 rs8006686 UNKNOWN 0.2108486 0.5603984 2556846.5 99.804359 TT
A8 rs8006686 UNKNOWN 0.207684 0.562757 2594283 99.701736 TT
A9 rs8006686 UNKNOWN 0.221987 0.5750628 2587549 99.995628 TT
Al10 rs8006686 UNKNOWN 0.2128953 0.5708728 2579448.8 99.899765 TT
All rs8006686 UNKNOWN 0.215291 0.575351 2600116.5 99.944389 TT
Al12 rs8006686 UNKNOWN 0.4348517 0.2222548 2695211 99.846611 CC
B1 rs8006686 UNKNOWN 0.3843997 0.4537264 2887641.5 99.721107 CT
B2 rs8006686 UNKNOWN 0.2125357 0.562735 2658684 99.867996 TT
B3 rs8006686 UNKNOWN 0.3973617 0.4443209 2767733 99.631691 CT
B4 rs8006686 UNKNOWN  0.22266 0.5712308 2723463.3 99.992233 TT
B5 rs8006686 UNKNOWN 0.2184423 0.5611088 2748039 99.945236 TT
B6 rs8006686 UNKNOWN 0.2173112 0.5744572 2788243.3 99.977737 TT
B7 rs8006686 UNKNOWN 0.2187432 0.5625709 2753354.3 99.958382 TT
B8 rs8006686 UNKNOWN 0.2186831 0.5601731 2636091.3 99.937668 TT
B9 rs8006686 UNKNOWN 0.2223798 0.5700696 2724457.8 99.991653 TT
B10 rs8006686 UNKNOWN 0.3916223 0.467782 2620205 99.939049 CT
B11 rs8006686 UNKNOWN 0.2247766 0.5815488 2563322 99.95018 TT
B12 rs8006686 UNKNOWN 0.3859628 0.4658509 2714204.3 99.812737 CT
C1 rs8006686 UNKNOWN 0.202841 0.5656812 2917349.3 99.462532 TT
C2 rs8006686 UNKNOWN 0.2413983 0.5649922 2824139.5 99.224579 TT
C3 rs8006686 UNKNOWN 0.2141586 0.5669782 2862770.8 99.924484 TT
C4 rs8006686 UNKNOWN 0.2146667 0.564987 2825337.3 99.927055 TT
C5 rs8006686 UNKNOWN 0.4057982 0.4513228 2759175 99.711205 CT
C6 rs8006686 UNKNOWN 0.2224149 0.5611642 2790412 99.936127 TT
C7 rs8006686 UNKNOWN 0.2227102 0.568361 2825212.8 99.983719 TT
Ccs8 rs8006686 UNKNOWN 0.2241882 0.5679922 2788147 99.966667 TT
C9 rs8006686 UNKNOWN 0.3967832 0.4514125 2749087 99.832779 CT
C10 rs8006686 UNKNOWN 0.4333916 0.2239014 2633903.5 99.811623 CC
Cc11 rs8006686 UNKNOWN 0.4131195 0.4904158 2604091 99.502602 CT
Ci12 rs8006686 UNKNOWN 0.4112883 0.4844575 2639818.5 99.682617 CT
D1 rs8006686 UNKNOWN 0.2212925 0.5685877 2870327.8 99.992355 TT
D2 rs8006686 UNKNOWN 0.4053262 0.4778585 2877997.8 99.890839 CT
D3 rs8006686 UNKNOWN 0.2228281 0.5749542 2950185 99.991661 TT
D4 rs8006686 UNKNOWN 0.2278929 0.576528 2872488.8 99.917664 TT
D5 rs8006686 UNKNOWN 0.2224558 0.5302313 2934417.5 99.225449 TT
D6 rs8006686 UNKNOWN 0.4097361 0.4604477 2860774 99.792442 CT
D7 rs8006686 UNKNOWN 0.2224837 0.5805229 2851003.8 99.972839 TT
D8 rs8006686 UNKNOWN 0.2248151 0.5537702 2812789 99.801125 TT
D9 rs8006686 UNKNOWN 0.2246367 0.580034 2725389.8 99.960167 TT
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D10
D11
D12

El
E2
E3
E4
ES
E6
E7
E8
E9

E10
Ell
E12

F1
F2
F3
F4
F5
F6
F7
F8
F9

F10
F11
F12

G1
G2
G3
G4
G5
G6
G7
G8
G9

G10
Gl1
G12

H1
H2
H3
H4
H5
H6
H7
H8
H9

H10
H11l
H12

rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686
rs8006686

UNKNOWN 0.3902968
UNKNOWN 0.4473765
UNKNOWN 0.2320544
UNKNOWN 0.3897358
UNKNOWN 0.2279952
UNKNOWN 0.2249046
UNKNOWN 0.2256165
UNKNOWN 0.2276565
UNKNOWN 0.4183847
UNKNOWN 0.4180034
UNKNOWN 0.2315041
UNKNOWN 0.4099765
UNKNOWN 0.2264627
UNKNOWN 0.2271038
UNKNOWN 0.2191446
UNKNOWN 0.2172301
UNKNOWN 0.2214023
UNKNOWN 0.4037486
UNKNOWN 0.2265509
UNKNOWN 0.4061967
UNKNOWN 0.2286515
UNKNOWN 0.2279594
UNKNOWN 0.2225196
UNKNOWN 0.2255485
UNKNOWN 0.2164493
UNKNOWN 0.2257955
UNKNOWN 0.2248071
UNKNOWN 0.3748725
UNKNOWN 0.2192788
UNKNOWN 0.2220799
UNKNOWN 0.2173852
UNKNOWN 0.2225667
UNKNOWN 0.3923547
UNKNOWN 0.2379037
UNKNOWN 0.4027471
UNKNOWN 0.2056734
UNKNOWN 0.3909242
UNKNOWN 0.4426618
UNKNOWN 0.3960939
UNKNOWN 0.2216726
UNKNOWN 0.3993191
UNKNOWN 0.2207702
UNKNOWN 0.4035851
UNKNOWN 0.223455
UNKNOWN 0.2213297
UNKNOWN 0.2240437
UNKNOWN 0.4009845
UNKNOWN 0.4158284
UNKNOWN 0.198156
UNKNOWN 0.1971727
UNKNOWN 0.1695748

0.476345
0.2234224
0.5866784

0.469707
0.5801229
0.5662942

0.566676
0.5699121
0.4833307
0.4760499
0.5751675
0.4593338
0.5921056
0.5904693
0.5875708
0.5812802
0.5612354
0.4613188
0.5475718
0.4607925
0.5670484
0.5672458
0.5687256
0.5613168
0.5750672
0.5992506
0.5891049
0.4469016
0.5651092
0.5611875
0.5500816
0.5598538
0.4435641
0.7334596
0.4484456

0.547008
0.4328526
0.3336687
0.4848831
0.6010556
0.4889153
0.5595617
0.4890898
0.6032564
0.5595524
0.5736758
0.5736789
0.5148788
0.5245788
0.6073255
0.2275608
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2844043.8
2725599.3
2694487.3

3024836
2731729.3
2939328.3
3008194.3
2982421.5
2747514.3
2856426.3
2899789.8
2842517.3

2980882
2824653.5
2506704.8
2976996.8
2801384.3
3076084.8
2865142.8
2863545.5
2841613.5
2777549.5
2759134.3
2701106.3
3030673.3
3074451.8
2921324.3

2775181
2777713.5
2947235.3
2799130.3
2880338.5
2793943.8
2819337.8
2676034.3

2738433
2922073.8
2755591.3
2878185.8
2666255.3

2664372
2776389.8
2698404.3
2856894.3
2770742.5
2857446.3
3012795.3
2728471.3

2651697
2636588.5

2782444

99.817886 CT
99.999931 CC
99.759346 TT
99.888863 CT
99.906288 TT
99.946716 TT
99.937042 TT
99.911919 TT
99.479523 CT
99.570206 CT
99.816277 TT
99.768944 CT
99.821617 TT
99.834862 TT
99.899254 TT
99.941933 TT
99.944443 TT
99.932549 CT
99.633476 TT
99.883598 CT
99.869461 TT
99.889442 TT
99.986557 TT
99.891869 TT
99.964668 TT
99.704918 TT
99.879639 TT
99.256882 CT
99.976952 TT
99.939278 TT
99.796768 TT
99.920914 TT
99.61692 CT
90.266396
99.693718 CT
99.435745 TT
99.175949 CT
82.047737
99.746201 CT
99.677917 TT
99.668579 CT
99.930695 TT
99.673302 CT
99.628357 TT
99.927734 TT
99.982216 TT
87.524849
98.430611 CT
98.409645 TT
98.52916 TT
0.2759354
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Block Type 96alum

Chemistry TAQMAN

Experiment C:\Applied Biosystems\7500\experiments\GLAU\rs8006686_GLAU4.eds
Experiment 2012-01-09 17:29:35 PM MST

Instrument 'sds7500

Passive Re ROX

Well Sample NaiSNP Assay Task Allelel ARnAllele2 ARnPass.Ref Quality(%) Call
Al rs8006686 UNKNOWN 0.3645131 0.4374377 2779781.3 99.340416 CT
A2 rs8006686 UNKNOWN 0.1983713 0.5386221 2636399.8 99.746025 TT
A3 rs8006686 UNKNOWN 0.2067344 0.5605046 2661652.5 99.825989 TT
A4 rs8006686 UNKNOWN 0.1564627 0.1940105 2560206.8 6.928E-14
A5

A6

A7

A8

A9

Al10

All

Al2

Bl rs8006686 UNKNOWN 0.2034603 0.5460965 2772068.3 99.978844 TT
B2 rs8006686 UNKNOWN 0.3742923 0.4444122 2803703.5 99.921509 CT
B3 rs8006686 UNKNOWN 0.1967962 0.512487 2669582.8 98.054916 TT
B4

B5

B6

B7

B8

B9

B10

B11

B12

C1 rs8006686 UNKNOWN 0.1930699 0.5448826 2935200 99.682823 TT
Cc2 rs8006686 UNKNOWN 0.3876662 0.4501998 2879021.5 99.680382 CT
C3 rs8006686 UNKNOWN 0.2063861 0.5545599 2901535.5 99.959351 TT
Cc4

C5

C6

C7

cs

Cc9

C10

Cc11

C12

D1 rs8006686 UNKNOWN 0.2046098 0.5374634 2937365.3 99.81813 TT
D2 rs8006686 UNKNOWN 0.2120098 0.558085 2847392.3 99.807693 TT
D3 rs8006686 UNKNOWN 0.2124446 0.5525138 2946814.3 99.893883 TT
D4

D5

D6

D7

D8

D9
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D10
D11
D12
E1
E2
E3
E4
E5
E6
E7
E8
E9
E10
E11
E12
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
G1
G2
G3
G4
G5
G6
G7
G8
G9
G10
G11
G12
H1
H2
H3
H4
H5
Heé
H7
H8
H9
H10
H11
H12

rs8006686 UNKNOWN 0.2109461 0.5617619 3019949.3 99.724838 TT
rs8006686 UNKNOWN 0.4115057 0.4792952 2746759 95.359512 CT
rs8006686 UNKNOWN 0.3839704 0.3715247 2987740.8 100 CT

rs8006686 UNKNOWN 0.204519 0.5589102 2952677.5 99.875984 TT
rs8006686 UNKNOWN 0.3920786 0.4351212 2907401.3 98.855377 CT
rs8006686 UNKNOWN 0.2131934 0.5494889 2976334.8 99.893066 TT

rs8006686 UNKNOWN 0.3738389 0.451255 2873295.8 99.679489 CT
rs8006686 UNKNOWN 0.212371 0.5558855 2766219.8 99.846512 TT
rs8006686 UNKNOWN 0.2087388 0.5399466 2885022.8 99.87677 TT

rs8006686 UNKNOWN 0.2000695 0.5643699 2642354.8 99.663734 TT
rs8006686 UNKNOWN 0.1661417 0.2129018 2699948 0
rs8006686 UNKNOWN 0.1721124 0.2164909 2745176 0.9563677

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 14:32:08 EEST - 18.218.69.56

121



NMAPAPTHMA IV

Avtiypado tng dnpooicvong oto neplodiko Clinical Ophthalmology (authors’
proof)

122

Institutional Repository - Library & Information Centre - University of Thessaly
21/05/2024 14:32:08 EEST - 18.218.69.56



Clinical Ophthalmology

3

Dove

ORIGINAL RESEARCH

Plasma homocysteine and genetic variants
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Background: The purpose of this study was to investigate plasma homocysteine levels
and polymorphisms in genes encoding enzymes in the metabolic pathway of homocysteine
in association with primary open-angle glaucoma (POAG) and pseudoexfoliation glaucoma
(PXFG).

Methods: A total of 156 glaucoma patients (76 with POAG and 80 with PXFG) and 135 controls
matched for age and sex were enrolled in this study. Plasma homocysteine levels were measured
using a commercially available enzyme-linked immunosorbent assay kit. DNA was extracted
from peripheral blood leukocytes and real-time polymerase chain reaction was performed for
genotyping of the samples. Patients were genotyped using predesigned TagMan® single nucleo-
tide polymorphism genotyping assays for two exon variations (rs1801131, rs1801133) in the
5,10-methylenetetrahydrofolate reductase (MTHFR) gene and one intron variation (rs8006686)
in the methylenetetrahydrofolate dehydrogenase (MTHFD1) gene.

Results: Homocysteine levels were slightly higher in the patient group (POAG and PXFG)
compared with controls, but the difference did not reach statistical significance. The minor
alleles of the MTHFR single nucleotide polymorphisms showed a protective effect for POAG
and showed an increased risk for PXFG, but none of these associations reached statistical sig-
nificance (P>0.05). The minor allele of MTHFD1 rs8006686 showed a trend for increased risk
of both POAG and PXFG (P>0.05). No statistically significant interaction was seen between
the genetic variants and homocysteine levels (P>0.05).

Conclusion: Our results show that neither the examined single nucleotide polymorphisms from
genes involved in the pathway of homocysteine metabolism nor the measured homocysteine
levels were associated with POAG or PXFG in our study cohort.

Keywords: homocysteine, glaucoma, polymorphisms

Introduction

The open angle glaucomas are chronic and progressive optic neuropathies, which
have in common characteristic morphological changes at the optic nerve head and
retinal nerve fiber layer in the absence of other ocular disease or congenital anomalies.
Progressive retinal ganglion cell death and visual field loss are associated with these
findings.! Primary open-angle glaucoma (POAG) is the most common type of glau-
coma. Intraocular pressure and other currently unknown factors contribute to the optic
nerve damage. There is increasing evidence that anatomic or functional abnormalities
of the optic nerve head vessels compromising the microcirculation and perfusion might
play a role in the pathogenesis of the disease.”™
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Pseudoexfoliation is an age-related ocular clinical entity,
and is strongly associated with development of glaucoma
(pseudoexfoliation glaucoma [PXFG]).® It is characterized
by accumulation of fibrinous, flake-shaped material in ocular
tissues, especially in the anterior chamber of the eye. Higher
intraocular pressure and the presence of disc hemorrhages
were reported to be independent risk factors for progression
of PXFG.® With the use of electron microscopy methods,
several investigators have detected exfoliation material in the
extraocular tissue as well, suggesting that exfoliation might
be the ocular manifestation of a systemic disorder.”® A num-
ber of systemic vascular disorders, including stroke, acute
myocardial infarction, and aneurysms of the abdominal aorta
were found to be associated with ocular exfoliation.%°

Hyperhomocysteinemia is a known risk factor for vascu-
lar disease, including brain and heart infarction,***? as well
as retinal vascular occlusions.’**> Based on the hypothesis
that vascular dysfunction is one of the factors involved in the
pathogenesis of glaucoma,?**homocysteine was studied in
several POAG and PXFG cohorts. Increased serum and tear
homocysteine levels were found to be present in patients with
POAG.'"18 Elevated plasma homocysteine levels have also
been found in patients with PXFG,*2 and these findings
were recently confirmed by two published meta-analyses.???
The genetic component of circulating homocysteine involves
single nucleotide polymorphisms on five genes, ie, methyle-
netetrahydrofolate reductase (MTHFR), methionine synthase,
methionine synthase reductase, methylenetetrahydrofolate
dehydrogenase (MTHFD1), and cystathionine B-synthase,
encoding enzymes within the pathway of homocysteine
metabolism on chromosomes 1, 5, 14, and 21. Some of these
single nucleotide polymorphisms have been studied in con-
nection with glaucoma, but none has been shown to have a
statistically significant correlation.??¢ Two of the genetic
variants (rs1801133 and rs1801131) are located in two exons
of the MTHFR gene on chromosome 1. rs1801133isaC>T
missense variation, leading to increased thermolability and
reduced activity of the MTHFR enzyme and rs1801131 isan
A>C missense variation on the same gene.?” rs8006686 is
an intron T>C polymorphism of the MTHFD1 enzyme gene
on chromosome 14. In a study by Fan et al the rs8006686
polymorphism showed a marginally significant association
with PXFG, but this finding was not stable after correction
for multiple comparisons.?

Materials and methods
This was a prospective, case-control association study that
assessed plasma homocysteine levels and genetic variants

of homocysteine metabolism enzymes in a cohort of Greek
patients with either POAG or PXFG as compared with
controls. In order to determine the impact of homocysteine
on the pathogenesis of glaucoma, three single nucleotide
polymorphisms from two genes involved in the pathway of
homocysteine metabolism were genotyped and homocysteine
levels were measured.

In total, 156 patients (76 with POAG and 80 with
PXFG) from the glaucoma clinic at the University Hospital
of Larissa, Greece, were enrolled in the study. The control
group consisted of 135 individuals from the cataract clinic
of the same hospital. All subjects were unrelated. The study
was approved by the local ethics committee and carried out
in accordance with the Declaration of Helsinki. All subjects
were of Greek nationality and from the same geographic
region (central Greece), and had signed their informed con-
sent before entering the study.

All patients underwent a complete ophthalmological
examination, including anterior and posterior segment
evaluation. The corneal endothelium, iris, iris margins,
and the anterior lens surface were evaluated for exfolia-
tive material before and after dilation. Intraocular pressure
was measured using a Goldmann applanation tonometer
(Haag-Streit, Koeniz-Berne, Switzerland). Gonioscopy was
performed to evaluate the depth of the anterior chamber
angle and the presence of pseudoexfoliative material and/or
hyperpigmentation. Dilated funduscopic examination
was performed to evaluate the optic nerve for typical
glaucomatous changes. Visual field examination was
performed using the 24-2 setting of the Humphrey Field
Analyzer automated perimeter and the Swedish Interactive
Threshold Algorithm.

Inclusion criteria for POAG patients were intraocular
pressure over 22 mmHg on at least two measurements, an
open anterior chamber angle determined with gonioscopy,
and visual field and optic nerve changes consistent with
glaucoma. Presence of exfoliation material in the anterior
chamber established the diagnosis of PXFG. Control sub-
jects had no evidence of exfoliative material at the anterior
lens capsule or pupillary margin, and had intraocular pres-
sure of less than 22 mmHg. Control subjects had normal
visual fields, an open anterior chamber angle, no evidence
of glaucomatous changes in the optic disc, and no history
of glaucoma or ocular hypertension in first-degree relatives.
Subjects with pseudoexfoliation syndrome (with or without
ocular hypertension) or ocular hypertension were excluded
from the study. The nutritional status of both patients and
controls was assessed using the Subjective Global Nutritional
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Assessment test, according to Detsky et al.?® Only subjects
classified as “well nourished” were included.

Individuals with systemic conditions known to influence
homocysteine levels or using medications or nutritional
supplements that interfere with homocysteine metabolism,
such as renal disease, B,, malabsorption, high alcohol intake,
methotrexate, phenytoin, carbamazepine, or fibrate therapy
were excluded.?-%! Individuals with a history of bilateral
cataract extraction, previous intraocular inflammation, or
major ocular disease were also excluded.

Fasting plasma homocysteine levels were determined
using acommercially available homocysteine enzyme immu-
noassay kit (Axis®; Axis-Shield, Dundee, UK), following
the manufacturer’s instructions. Homocysteine levels were
measured in umol/L.

Genomic DNA was extracted from peripheral blood
leukocytes using a commercially available DNA extraction
kit (Qiagen, Valencia, CA, USA) according to the manu-
facturer’s standard protocol. Genotyping was performed
using real-time polymerase chain reaction predesigned
TagMan® single nucleotide polymorphism genotyping assays
(Applied Biosystems, Foster City, CA, USA). Patients
were genotyped for three single nucleotide polymorphisms,
ie, two exon MTHFR variations, 1298A>C (rs1801131)
and C677T, (rs1801133), and one intron MTHFD1 variation
(rs8006686).

Deviation from Hardy—Weinberg equilibrium was tested
on each single nucleotide polymorphism using the chi-
squared test in the unaffected population. Single nucleotide
polymorphisms were tested for association using the minor
allele, as defined by the allele occurring less frequently in
the control subjects. Allelic and covariate associations with
glaucoma were performed in SAS (version 9.1; Cary, NC,
USA) using logistic regression. Age and homocysteine levels
were tested for association with glaucoma as continuous vari-
ables while sex was tested as dichotomous. Separate analyses
were performed assuming additive, dominant, and recessive
genetic models for allelic association. Tests for interaction

Table | Subject characteristics

between the genetic variants and homocysteine levels were
performed by adding an interaction term to the logistic regres-
sion model including both variables. Linkage disequilibrium
(r?) between single nucleotide polymorphisms on the same
chromosome was determined using the Haploview program
(http://www.broad.mit.edu/mpg/haploview/).

Results

Data were available for 291 subjects. Of these, 76 had POAG
and 80 had PXFG, and 135 were controls. Subject charac-
teristics are shown in Table 1 and the genotype and allele
frequencies in Table 2. All patients were Caucasian. The
average age, proportion of males, and homocysteine levels
were similar between the groups (Table 1) and showed no
statistically significant differences (Table 3). Homocysteine
levels were higher in patients as compared with controls,
but were not significantly different, although there was a
larger difference in homocysteine levels between PXFG
and controls (1.1 umol/L) than between POAG and controls
(0.2 umol/L). Increasing age was associated with an
increased risk of PXFG (P=0.0021, Table 2). The two single
nucleotide polymorphisms in the MTHFR gene (rs1801133
and rs1801131) and the one single nucleotide polymorphism
in the MTHFD1 gene (rs8006686) were in Hardy—\Weinberg
equilibrium (data not shown). The single nucleotide poly-
morphisms in the MTHFR gene were not in high linkage dis-
equilibrium among the controls (r>=0.34, Figure 1), and had
identical linkage disequilibrium in each glaucoma subtype
(data not shown). The minor alleles of the MTHFR single
nucleotide polymorphisms were in a protective direction for
POAG, whereas they showed an increased risk for PXFG,
but none of these associations reached statistical significance
(P>0.05, Table 2). The minor allele of MTHFD1, rs8006686,
showed a trend of increased risk for both POAG and PXFG,
but this was not statistically significant (P>0.05, Table 2).
No statistically significant interaction was seen between the
genetic variants and homocysteine levels (P>0.05, data not
shown).

Characteristic Controls (n=135) POAG (n=76) PXFG (n=80)
Male (% total) 73 (54.1%) 43 (56.6%) 52 (65.0%)
Mean + SD age, years 71.318.6 712498 75.0+6.6

Mean £ SD homocysteine level 16.3£5.7 16.516.1 17.4£6.3
MTHFR s1801131 MAF G =30.8% G =29.5% G =36.5%
MTHFR s1801133 MAF A=43.1% A =41.4% A =36.8%
MTHFD] rs8006686 MAF C=21.4% C =22.5% C =24.3%

Abbreviations: POAG, primary open angle glaucoma; PXFG, pseudoexfoliation glaucoma; SD, standard deviation; MAF, minor allele frequency; MTHFR, 5,10-methylenet-

etrahydrofolate reductase; MTHFD |, methylenetetrahydrofolate dehydrogenase.
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Table 2 Genotype and allele frequencies

Normal POAG PXFG
Frequency n Frequency n Frequency n
MTHFR
rs1801131
Genotype
TT 48.12% 64 50.00% 33 41.89% 31
GT 42.11% 56 40.91% 27 43.24% 32
GG 9.77% 13 9.09% 6 14.86% il
Total 133 66 74
Allele
T 69.17% 184 70.45% 93 63.51% 94
G 30.83% 82 29.55% 39 36.49% 54
Total 266 132 148
MTHFR
rs1801133
Genotype
GG 30.00% 39 34.38% 22 40.28% 29
AG 53.85% 70 48.44% 31 45.83% 33
AA 16.15% 21 17.19% I 13.89% 10
Total 130 64 72
Allele
G 56.92% 148 58.59% 75 63.19% 91
A 43.08% 112 41.41% 53 36.81% 53
Total 260 128 144
MTHFDI
rs8006686
Genotype
TT 62.60% 82 61.97% 44 56.94% 41
CcT 32.06% 42 30.99% 22 37.50% 27
cC 5.34% 7 7.04% 5 5.56% 4
Total 131 71 72
Allele
T 78.63% 206 77.46% 110 75.69% 109
C 21.37% 56 22.54% 32 2431% 35
Total 262 142 144

Abbreviations: POAG, primary open angle glaucoma; PXFG, pseudoexfoliation glaucoma; MTHFR, 5,10-methylenetetrahydrofolate reductase; MTHFDI, methylenet-
etrahydrofolate dehydrogenase.

Table 3 Association results

Variable Risk Model POAG PXFG
OR 95% CI 95% ClI P-value OR 95% ClI 95% ClI P-value
low high low high

Age Continuous 0.998 0.968 1.030 0.9232 1.063 1.022 1.105 0.0021
Homocysteine levels Continuous 1.006 0.957 1.057 0.8152 1.034 0.985 1.084 0.1764
MTHFR rs1801131 G Additive 0.942 0.599 1.481 0.7950 1278 0.841 1.942 0.2497
MTHFR rs1801 131 G Dominant 0.928 0514 1.674 0.8027 1.287 0.725 2.283 0.3892
MTHFR rs1801 131 G Recessive 0.923 0.334 2.549 0.8771 1.612 0.683 3.805 0.2761
MTHFR rs1801133 A Additive 0.929 0.596 1.448 0.7463 0.757 0.491 I.167 0.2078
MTHFR rs1801133 A Dominant 0.818 0.432 1.548 0.5374 0.635 0.348 1.160 0.1400
MTHFR rs1801133 A Recessive 1.077 0.484 2.397 0.8552 0.837 0.371 1.891 0.6691
MTHFD| rs8006686 C Additive 1.065 0.662 1.714 0.7941 1.177 0.730 1.897 0.5033
MTHFDI rs8006686 C Dominant 1.027 0.566 1.863 0.9305 1.265 0.705 2.272 0.4309
MTHFDI rs8006686 C Recessive 1.342 0.410 4.393 0.6268 1.042 0.295 3.687 0.9489
Sex Female Dichotomous 0.904 0.513 1.591 0.7256 0.634 0.358 1.122 0.1176

Abbreviations: Cl, confidence interval; OR, odds ratio; POAG, primary open angle glaucoma; PXFG, pseudoexfoliation glaucoma; MTHFR, 5,10-methylenetetrahydrofolate
reductase; MTHFD |, methylenetetrahydrofolate dehydrogenase.
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Figure | Linkage disequilibrium within MTHFR single nucleotide polymorphisms.
Abbreviation: MTHFR, 5,10-methylenetetrahydrofolate reductase.

Discussion

The association between plasma homocysteine levels and
glaucoma remains inconsistent. In the present study, we did
not find an association between single nucleotide polymor-
phisms 1298A>C (rs1801131) and C677T (rs1801133) in
the MTHFR gene and one intron variation (rs8006686) in the
MTHFD1 gene and POAG or PXFG. In addition, no signifi-
cant difference in plasma homocysteine levels was observed
between patients and controls. In accordance with our results,
Turagli et al found no significant association between homo-
cysteine levels and pseudoexfoliation syndrome (PXFS)
and PXFG in a cohort of Turkish patients.?® Interestingly,
a recent study in a Pakistani population reported elevated
homocysteine levels and a higher prevalence of the rs1801133
and rs1801131 polymorphisms in patients with primary angle-
closure glaucoma, but not in those with POAG.? On the other
hand, a number of previous studies have reported that plasma
homocysteine was elevated in patients with pseudoexfolia-
tion with or without glaucoma. Bleich et al were unique in
reporting elevated homocysteine levels in plasma and aqueous
humor for both POAG and PXFG patients when compared
with controls.?”8%2 Similarly, plasma homocysteine levels
were associated with PXFG and PXFS in a number of studies
when compared with groups of patients with nonexfoliation
or normal controls.’3¥-% The association between homo-
cysteine levels and PXFG was confirmed by a very recent

meta-analysis that included data from 14 studies (485 cases
and 456 controls).?> Several other groups of investigators
did not confirm the association between homocysteine and
POAG 2033738 However, a meta-analysis by Xu et al reviewed
the results of 12 studies investigating the relationship between
homocysteine levels and POAG and concluded that POAG
is associated with higher homocysteine levels.?

Regarding the genetic aspect of homocysteine metabo-
lism, no study has found a significant association between
single nucleotide polymorphisms in homocysteine metabo-
lism genes and open-angle glaucoma,?*-2*which is consistent
with our results. However, it should be noted that most of
the studies tested the rs1801133 polymorphism and only
Fan et al included all 17 single nucleotide polymorphisms
of the homocysteine metabolism genes.

In addition to inherited disorders of the homocysteine
metabolism enzymes, several known conditions can result
in elevated homocysteine levels, including vitamin B, and
B,, or folic acid deficiency, renal disease, hypothyroidism,
advanced age, and smoking. Different dietary habits or
lifestyle due to cultural particularities might result in het-
erogeneous results among distinct ethnic groups. A detailed
medical history was taken for both patients and controls,
and the Subjective Global Nutritional Assessment test was
used to minimize the potential impact of these factors on mea-
sured homocysteine values. However, no data were available
for smoking status, weight, and physical activity levels, and
this was one of the limitations of the study. Additionally, it
would be reasonable to assume that variation in the labora-
tory methods used to determine plasma homocysteine levels
might partly explain the inconsistent findings.*

Our study has all the limitations that apply to genetic
association studies.®*“° The sample sizes required to predict
association need to be far beyond what is currently available,
and any single institution or entity alone would probably
not be able to provide a reasonable number of patients. Col-
laborative studies with large cohorts of patients would be
required to provide more power to detect significant relation-
ships. Alternatively, consortia performing gene candidate or
genome-wide association studies will be able to replicate the
validity of the present findings.

Nevertheless, the present study fulfills the minimum
requirements for an association study to be informative.
These include controls matched for age and sex, a good
scientific rationale, presence of Hardy—Weinberg equilib-
rium in genotypes, and a similar ethnic background.* In our
case, the study population constitutes a very homogeneous
Caucasian cohort, as all subjects originate from the central

Clinical Ophthalmology 2014:8
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part of our country. In addition, because our hospital is the
only tertiary institution covering a rural and urban region
with nearly one million inhabitants, and more severe patients
are usually referred to us, we cannot exclude the possibility
of selection bias.

Conclusion

Neither single nucleotide polymorphisms in the genes
involved in the pathway of homocysteine metabolism nor
measured homocysteine levels were shown to be associated
with either POAG or PFXG in this study cohort.
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