atrctof?udr L feor ofwfulfthudde ¢
frtorvylouvrf?vfr vvirrrruire 13ewzpdd
Cl{uerRBESRE 1 QARRBG[ PT EbOU[ [ PusRE
TIUTRARLHBRBI [[HRU[U RJI[1R 1.R. J}RT

frRirReur Ul O YT Ol IMIOLLRC [ JUdREBY

10 ftcOo On

bsenifl ¢
[ Otcd dzO [ 9 c¢j dz J o dzO

SIRIRSUJrV(UBRY[HsOC LUt JL10 V1V BU
R 1t J41vJ 1Rt IOV R wWAYRURQIMLL wRUT T
6?1 {tuvd v rrurs

3121-1jHd Olsted v
rdmmd elsoOydw

@O MdmCOddj kujdets?2 Mmisjfj dz
HsCkste® ®BjHdyddnSdn dzoOkS

10Ezydz 2 € tsdzfi
HECIstste BB HEYT flzlhe d & tcdz

[ 5fS200@6 .



1

) O I 2 B B R I O

loJHJded J 2
] ZzZOo ©®© 1. [BLBt dzdlsj tcOlskzter 16
] 20 © 2. [ jlstsHr dMmMmdzj Hiso Odad W 55

L &0 O 3. ufjCltc $ dzd-ipafjuf r§ dees B 74
bz fslsO k& Hjlsj?2

3.1 10Btsdzj o0Odzedy f§tsyd & 75
3.2 uwjdmtkirao tt@dsizew 94
33 OBsdzj 9 OdzdW™w @6 dzOL 98

3.4 vt ipdasdzOdz! dz" | s j dzdats fi 102
| ZOo O 4. 4] dz sdud gl QusisgiAs GG ¢ tag 106

oL Od d3tAn onvjLisfiny | ) dzgvdddzHteds dg* f Stcls ©

4. 1 uf j CIstco 9 O©OFAMNRRAS o] Is-ny J #) dzyh dzdz" « 106
MddzHtcsBsd dd sl O

42) § des¥ g dets s d § o w jOMSIM tafd-ly J § dzj dzdzts ¢ 110
MddeH tesd3j B di jf ldsjicds O

] Z0e © 5. ¢ Wi jjt€ astfdcp dflatsdnsts g 26 dats 6 © 34 ¢ 128

Odz' Hsfls jfiafdmissjodg 2 o ff toc st [ i tst] & @ dzd

L OB tsdzj 9 Odzd W j styiydd M) dzp dzdzr &3 fd dzH tets

] ZOo O 6. AOCItter todeimisk,|ficdtsirstdjgitsiy 160

M -wyd § dzj dede” &3 MddeH s d3sd3 ¢ dz! f Sels O
6.1.A OCIsster todmMSC O tcO LBofdjdLwdzdd tdifesclzgjl 161
6. 2. AOC lotudardzdisdaifisio® Isigdd dzlz tc d 174
6. 3. libedtL Jtese Odzed J f =fuijufddsicd 179
MddzHtesdBsdz ¢ dz’ f stels O

1 OC dz¢ yg dzd J§ 192

t OMh dW tcso €O Isjtcdidddetso, OBBtj 9 dOIs 224

s dmMtsS dzdlsj tcOskzter 226



2

IlrreoiRre

0 SIsk Od lstgsflsd Mfdzj H 5o Oded W

Isor hjddd COuUjMmlsoO dgjdanaljhdlriffpd )00 |jYfatarfdstsy
f tets G toj ) drtdetod@{dedi OB dErilzj dc@dzdcD KtsIs& @) H to j dzd |
sjrdesdzsed?2, t©WOLadIlsd] {j tethsdaOlecifis s¢ B gt
LOHOYOd | Oyd s dgO dzi Hzts @ o fy tfKfiisffDiod] dzd v

m-nyd § dzj dzdz" 2 Md dzH esd3 &) @ HEESAHS O s iyt Ad®
dzOMmdzj HifNds o ¢ dizdzdzj tc b1 dztf s @ iz dizfn e f O F 1-5200 @ 0 Q D dz
ftedotsHYh jftosetcj Midtelze h j dsz  fydad 3 j dzd © W L
ntetsdzd Ud ME 52y jeSts@ay dAgisd 0 fots 3OS Hute/t€ fipl@lR % od3lz 3
d 15% xjdh ddz ¢ 2410. ¢sHOdB Y dL dzd [

t OL o @ty dz¥dn@ dzq Odzts )  dzO to AR \j R Js dgdzBIY gzl
Is d f (O tcts HElzJ@ABOL4AG, € tsistste ® W6 PlstsiAn detseo@L O dz! dz" ~ C
f sud ydgr » Scdd® tsa fzlsls tc | dzdzj G iIsY @HI©9 2z Ols s ¢ W 13
BOL Odz' dzts?2 Bj BB tcOdz’ & d&zOHC tsdgr h j ydz' A1-16]dzj
AN dzsdd S dd  f miyg dziirgzliptizdzn Qs § SoBEO dlic iz s s
dL sdzd tets 9 O dadats 2 dzd X tebOdnjfindd Qulg i€ dfsdf tts jH HEM s 0D IsiAg
Msud s @daedgi Mg e wedrsdiz] Wiz dify fddsiz] o tc O dz! tdats -
L OB sdzj 9 Od4B10HEG-18F @Y H @ yd j dzelstse s dMmr 9 Oj Is
dzj Wietslsdyj M d2 MddezHntetsds, YOMEEBEHE @@ g
dL o jigtdgrH dzOMistsw h j [19-26)9 Icff 451 tietd dzO ¢ OH dsdg@ Is O
Odzj 9 @ ts IS ts fifflz H s 0 , d AutdgtsjcSzsd B ' Is! s H dzadvds
My J { tzg iy Gtk § StcHsdd@ Bt H dIs j dz' dz' § H Odede” J ,
COkL Olsdodzzs Mo w L+ L OB tsldA e OffF# s Ostels st

l s zdzV ydtsdzdz' § fdthin0z) Gdzeh O dzglefsls d ud M ¢ 55
m-yd f dzj dedztse s fyd dzHifteas dg@d dzdeigtfifrifrig €5 Oalzls ¢ | d
COUAS f oy dd3zh j Mise | dzgetm,] Bt Q Q&ztsdzr f S 2 dzw
Yyoh j Of sty ¢ j dzj Is d y NM DEP295.56CD4AG:OciAl871G>A



3

(p.Gly624Asp)[3;42]. u g O tsdcCodlg EPLAASEZ H J Isg @ ff svinmd
dL zvyj dz.

1 5C OL Odztsts ) ts B s traztOfplsfeddels 6 JORJ4AAS S tej H § dz
Wi dgslsd ¥ dud M dwiu dff tedsty sp widf dief i Gelizdztizgizd & alzff dbtOls d
dzO € dzd dzd yj ME BB s &zOeddddfe std-9;80. ¢ s fotsm s
o' Oy § dadats i) lsic dais s dptf Ifafut) Al dyfts-fig @ WHL] jIS2HIPY J fif dzph dzc
fnd dzH tc s d3ts d3 YOzt te [&2Qy | dz.

ltescte] MiMdtotse Odzad j L Ot dzjfdeixgigifddeH szl S o
oW L Odzo Istsfip d udesagte j ¥ H Y dzedj &3 fosHBYdIsH,
ftosetcj Mind tedsdztOdZdtg igzs M ¢ dzj tesL O dzO W s dzd
G dzs dgj telz dzw tc dz' = BOL Odz! dzr n a3 p dsr tdAf dz,dzts eyl
2Ot OMisOded j d3 ff totslis j d dzlz to ¥ dady jteds G gy H)h)H fipliz f
W d dz' Is tc @3fid).du ffls O dzts o dzj giz¥ tc s dytdsasd yde M S 2 o L tdotssiiy
f OydJ delsiispg ffipizd dedz” d3 ) d dzH tc © e3t$ Gpd 15 dztis 1 6 #f Js @afats
o Otc ds@dals ¢ j dzEOL4A5 [2-10]. 47 dets  5C OL Odzts, yls t
Mize dzj W tctsIsdfjulj tdr€ldseus)/ ME sets kEtotsodz?y d Otelsj te
dzj L Oo d d d3r d3d W OC Iststc Od3d ted M O f tctsG tc
Atosdzd yj MS 2 B tsdzj L ifad d-ff wpjutff & dadztsfigds Gmuddddn to ts
oL totsfid@run H jtistg j2H d SYldctistertc j M § to s 2@ uggl & js? dzd
fted-mwmg § dzj dzdzts d3 ) o dzH to ts dzjidz] quialz' ssffpeia@lo @ d@jdzOsR(dt
BB Y HEz &ZOtetsH dz" n tcj edMmistetso , o Cdzt yoOs h dn
L OBtsdzj 8 Odzed W d3d diftta g d€ts 6B s jnftkSad), de@zigls  f)ls O 9 o
Yylstedmse wOLodldws? cetsdzd Yfzd sy ¢ Totsdndz(
fteslsj ddzztedd d M stetsMmis f © qafz pjd@iB.ds0 52 W d ¢

[ Hd dzmls o jodall® fifgsjsjv M o teljWddvj Clsdo dz" d3 d3j Is S H
fsLodveh | disked g igdzze o y o O d@zssMmiss L
M MddnpEBdEeiso, Wodvjlsmy e wpidas Y s lef Hat
Qdz! HsMis | fpdsfods pousT]. 1t j dAO Y QA C OLdOddg ¥ ) 3" Is,
o Ot dqtelzt Is o BT X54K561fls t¢ QdeERidadP Bz) dzfmdzj H s
BN dftsC OL O dgts tsz0dz(@ dizef § stdis je{de? dzc d s Is@ ddzL Hsn Is | to't



4

mMdmMls da® MsOHdd fteslsjddkkztedd doj L o fFdv
Clzt 3] ez dzts G tizj tdSBLEANdets o ' 9 O] I dzdzl) & Sy thoefOckfi s fi
B B delss® o dzj dzd v BRHilgp ddanled § dzdzsj & dzOfMls
d Mmdzj H s oWRdgdSiIs d ot distsifrids@ff of dizc  Bfols s jedz@ dge d s is § d
Odz HisMIs | tots dztdze 2] IBfifflfriddgjlsdi’ d dzlz to juRj friek A= d3 JfirpdskO
ftod MmddHtetsdgei ¢fds SYOtdsdds fils Ols d Mls d dzj i § akcof ¥
ftolptitedyHjddj Yadslsojddflod@ed d | [ [ ) desilofigkisls
f Olstsc j dzj lsi3] b iss3fcO i dzH e s 30 ¢ dz! f stels O {f to
dzj B ZzOecsfftedwilsdzr » ftsyjyder = dmMatsHtse 9 Oy dzr
dzO L dz0 Y glzdzd stfas jsded das I | D df'da sMils j esdetseo 52 Mg

dlsjfjdzg ©OLWGOBSISOdzdzsMisd Isj o3

g ffGlstc W JjdslsdfduimSédr ftotswoeodzjded?2 d o
G J @PLAASAZO o tsL tcOMmiIs BOded W j MIsOydd, orf tcOY J «
sOCY ] ftosddesL L OBBdzj 9o OdedY dLEZYyOdzdm:!: o
oLtosMdzr = H Oyd f-Elstso| Gz giaisyj , lc®B tsB M O h dJ
Widetslsdf O d Ijyddedwvw MddeH tetsdzO ¢ dz' f stels O
9" BteC On fOydjdzssse M tOL dz" di3d 9o OI8FOP dzls O«

LMisOdats 9 dzj dzts, ybsts ftyjyder 2 dMmatsH {0
sftsB j dedatsdn® el O o @DL4AS ez dslz y 49 A8, 20 . 1 sC0OL O
ftoslsj ddzztcdY Mkzedzj WieslsdyJ MS seé s EZtotso dgv,
ftcJ HdSC IssteOdRd tOL o dIlsdw mi1l 5 mMsd8H.d dn &€ Is
tedMC O dzj BzOctsf ted VW Isdzts c 50 stydedaziste fisO difndzts H
ftiesetej MMdteso Odzedw mi1 1, drLbEkyjder E HJjIsj?
BJL 9©fHJjdzjddYy tlsHjd df » dtsL sdzsAF) MC d -

1 Olstsegjdzj Isdyd ME Ow Isj teOf dw Md ¢ ) dzC
[ Mdzts o dzr e3tsdgj Hzs yJ daed v , LORRj Hdzw s h dd3 ff tots G
Weodzw jIismw IsjtwOfdv Pdas d esdG din €] Is | ejsdipss
(dt ¢ow), otjdi¥ dddydoydd (fsCOL Odzdv)



5

flstc O@EDE. 1 [ izt [ fls,O dateflijuddtO y ddvdd fis¢i detd € @edzdzd
f)ls @ dzts &3 t6 bz O IshgfcfdzH te ts d3 4 S 1 ozis frs je ks O L dzO Y (
fsud udelz® o' 3 do OJ dBb]M.Is* [ Hzd dffflsupdid crtelstsjo ¢ dz
dimdzj Hso Odzdj 1 %W jCldodesfmisd dtdos k& H
B bk s Qdas dftedp dind s dzj S OL Odzt
odzdwdzedw IsjteOfdd O ftejHEZftepd.Hjdzd] tcOL ¢

sOCdd SBLOLEd, OCkzOod dts?2 §tts dj dBis?2
fescte) MMdese Oded ™ L OB 5dzj o-Bugy ¥ dzjfcimial jd§ iz
O dz' sO 20 iy O gedirddzkO Bt Ols s & jiz0zF Is ddy j
L OC sdzets 3 © detshiCjRtstetse  tod M O dzjudsdr@chs@seid v
s hdslo@sdcd ojHJddYy f0O0ydj dzistse .

Ajd' dhmMmdjHse Oded W

LisOdztse d Is L O tsdzts 3] to dztmiilsqiadzditedsts tdsigiPi
pdz' f stelsO k2  HJlsj 2 sdeQ H jsdE)geerdsd dape s d § d
oL Od Bsfferww ojdj @flystetse tedMS O dzj B ZOmBEwHW
Ok ydzetsc s tsB tsydate g @dedlad Vi lsftc @lszizayd ¢ dzd v ff tots

1 OHOYyd dMmMmdzj Hiso Odad W

1. {§tej Hj dzdslss' G fgAff jd& W d M S o Anytfj tefcebyjcrkslz | fozff dr
bz {stelsO & Hjlsj?2.

2. umlsOdseqgidz sduj MS ks mfis, ictdstsy pzH @
bz Bl @) 2 .

3. lrwadls! -6 §j ddssldsd{ff d wpLifXdddis e W L Iz
M-y gzfoetz @3 d dzHticdy dg' f iSO .

4. [ finjddls! 1+ wWj Cdsddeddirsdndsts tc-@ i i Jd dddl
Odz Hisflsj tots dztwo 2t SGiTEQCAS € j fscte] Mdes
Hjlsj Myig fazj dzdzr &8 M dzH tesdss o pdzt f stels O.



6

5. ufmlsOdse dls: ¢ dzd dzd W MS d j q ¢ j dzj
dzj B (2O ¢ tistetsciyjsuddsh ROR H H j -2 j ) dzh deder o8 T dzH te s

6. | OL tc OB thigf@is'jfdizts ¢ dzs L d tets 0 O dzd )y | I fizj lat
MddzHtesBO ddz fslsO k& HjddQ 8@ lsd@d yalzsie

1 Ok ydzOw dztse dL dzO

lfitcorigmls Odzts o drififis B | dzdzts ls C tzeh tzef o S |
m-inyd §f dzj dzdzts ¢ ts MddzHtctsBO ¢ dz' f stels O Iz H J
sftcjH]JdVEIsWw fodztsd d otLtOMmistsdy f OydJ dz
G j @&PLAASE dBOdzr yqd < tse .

Ifitorj o t(6Midd sfte]j HY ok sy jayfjddz]ds
MddHesBO ¢d fstelsO E HJjls-p Dicd Ptz © HELASIZE
60% Mdzzyoj o, o Cdz¢ YyoOw ROy tsCORAAY: cASIIEFO dz
(p. Gl y624Asp), Odzdzj dz2 dzgOw yOfmlstslsO ¢ tslstst

lfjtor j o OteOC Isjtchls ds o I© fiziy J getfnds B dedidsiz s
dbdz f stels® E HjIlj?2 M ¢j dzj Isd ygoOhdAq: d31831G1Ad O
(p. Gl y624Asp) o 9odHJ] fYtLHd?2 BOddWJ m
Czsd3j ez dztsf Olsd d , dzdL S se s tcdMm¢ O tcOL 9 C
L OB tsdffro Odz

lfjtwor j o Bty HBSSCOL Odzts, Y Is =0 daiz@ usdz(
Odz' Hisfls j tetsdats o 52 md Mmlsj d3r mMdedy OjIs tdMm¢
miyj fdzj dede" a5 MddzH tetsdzsds ¢ dz! f stels O dzj L Oo d f
9 G gQiAAS

Il jtoasfjicj H | dzj dz' ftejHdS Istster dzj B zOG 51
Hdlsjg 2 -Migj fmzj dadz" 3 M dzHtetsBsd3 ¢ dz' f stels O,
ftoslsj ddzzted © B A fipls © G20 O tedsa/L dfzticts® Q dimlzr 2 i)t
OlsjtedOdz dzsets HOo dzj dzgdV B S5dzj {f SHIBLZOL talE=I i
Isj O dd ddze d B-Pldzas f B diztajdeylal tcsdzso 52 Md |
BOdz' yaOisdh @dzles §QzdA; HtocdoBHY g yH ] ot dzj dadets



7

MddelsjL O Bj &S O, 2O Bhdtsse,] Sttt & tOL
LOBdzj o Pllzdtzr f ®OBydj dzlstso .

Ifjtorj o (BMMd2MSs2 AjHjOydd dOk
Hijlsj2-Munj taizj dgdz’ 8 M deHtes BB ¢ dz § SelsO, b
fesctej MMdeso Oded™ L OBGdzj o Oded™Y fYj S,
s lsOd BsdscdujMSdr L Ossdj o Odzg 2

) £0CIsdUj MS OW L dzOyd &t fyls

1. J[ftejHjdzid MfiClst d sMmtse § dzdets M ls
My dzj dedese s M dzHtesBO o dz f stelsO® & HJ
Mjdhcdj o cOd dzes?2 Ikkeskhtshls! & wldj yojlsf
dzj Wiesyj MSd2 MddHiesds ©OLodo Ojlsfpw k& 1/ 5
orwodwes lsmw E 17% HjIs] 2.

2. 1 tsC0OL OdzO dzj sB A tsH Jd ditsyls tc Odzdzj G 5
sBfMdzj Hs9 OdzedWw H jIs]j 2-Mj fdzjHdedz tc?] dAd ¢ diH telzOds M
cOdzadzj 2 Hd OC dats i stz Sfs ts § de@Usde@ s jddedfiats 2 s j o Of
Isj yjdedw L OBtsdzj 9 Odad v .

3. [Btfmdeatso Odets ftetso jHjded] MmjSojdedtctse
Gjda sdud mMédj 4§ Odgjdzd, o SOyYdmlbsej dOYO
Mmyj § dzj dedes ¢ 5 dif fdisitddssa50  EHpydlsT o OV  dzs§ Od
o OtcdOdzsse o CwHJteks h dn QDSBS H86 MO Isi jj de'j Bt

4. 1 5COL Odsts, Yls ts fi Y4 dz' s fdzd y 4 ded
GazsRj ez dztsyf Olsd d-MWej § telzjj 1szd2 3 M Mdrdzh es BEsd3 ¢ d
dzOL dzOU J ded g dzds d s @l  tf izl s jsQeiftatztftstin s | tets dzts o
LWWiClsdoedesmisy dzj yddedw L Oadmdls wsls MIsOH
s5j Of dd.

5. {OL©OBslORO MmMdmsj kO fscdsL (oo
fsud ydetse s d i~ EMQ flxizj nizdds b2 Mg dze ks @ d3ts 85 deiizo



8
bilsOdsso dzj dzder & fejHASsBEOR fescte] MMdse
fl or MsC 2 ykoflodlsjd' desfmls: s d ffjyd¥dr
6. [BGMdiseo Odz0 IOCIsdS O -fipyjjHfjddgddedz ek Idnjc
bz f stels O, bk udis do OfF td e jiffdetse Odzd ™ L OB &
1 CltcOtej dzOdz' dz' 7 M lssBse &z §Oydj dElstso .

[jlsHr dMMmdj Hiso Oded W

t OBSISO o fsdzdzj dzO o [ BGMtsB dzj dgdetsdz -Mls
dimmdzi Hs Olsjdz ME 2 Cddddydi MSd2 dJddhisdisk
OC AL O SH. . l jdzt sdh joOeé AJHJOd datsc@ t
sSBiOL S Olsj dz' dese s EZytejyHjdedw or Mh jets
RfMMdzj Hs9 Ols j dz' MCd2 dpJ )y tf gzig O\ d 2Rdzj dedk Ricts
[ddzed s jtemMlso © LHWOotsshntcOdzj dad v Is s 8 Ty ftpck Asfip
BddHy d dzfigodzL ,  f to ts W jishighists s o) .. ¢

1 Ofissw ifngzi Hos & O diaf jj IsMY  SH disyg) sidsldmly dsficds
fteshy j WBs\dOEASte  Oydj dzlstso sfmizh j Miseo dzw dzfipw
[ BBMtsB dzj dzdzts G 5 Mistclz € Iskz tc dzts ¢ ts-d ) fif dzs H HetOa @ g
Cdadd ud MSCd2 ddzmisdlsiglsmi s d Glsftedzde ¢ d d H. dfd.
l Jjdz sdh joOé AjHjtOd dzce s | sSMkzHOtMmIse j c
Eytej yHjdedw or Mmh jets tsBOLSO Odedw ¢t sMmMmd?2
[dndmfde?2 vdzdo] edisy S)  Bf adpal@is | eMmise O L+
tsMmd2MEBs2. AjH]OYdd

stedlsj tedd a©dt i LY, ddgOsizd | Qs ts eriddzdad j tets W
f Ols tscnj oz@etc fs@dels ¢ jORJ4A5, tOfmyj Is dzOw M stosmlis:
W ddz Iste@Wd disdz/ iy deb tzd B3 dz' dets (S ddgGss dzé H j dad

stodildicd d dzj 9:¢ dzelzQ gzcef o J Htelze d A~ L OB sdzj
COL o Mi§dw yoO d FFudedadep) MSdR L OB tsdj o Odzd 2
f slsj dzyd Oz’ dpfsm dz® dzdffsfud ydz' 2 dinfsed 6 Q39 k
~tosdzedyi MSdj LOBBdzj 9 OdzgdY cdzOL d k-0



9

s tod Is jodySddzewy j 2@ L o dIsdj L OBtsdzj 9 Odzed?2 51
Hiczecdr tzee @@y Qi df slsj dzyd Odz' tizts y  dfdamsRe izt
f Oyd;dzgstsdzdz” | ®O@lHAAzRgzy MiIsd uj MEC.B8Ets dzOB dz® H

Il dmmdzj Hse Odzedj B'" dzs 9 € dz¥ yj dzthyyl & Sirfp Hzg
fd dzH tc s d3ts A3 10 @) off jBABIsEO dzH ts &3 L dz@ tsdz @odz™L. O o d M d
sy s dzO, CrPpdedfclOds stcdz” = f OtcOd3j Istetsea  ( ztotso
betse jfdetsls j Jdzzted d , C &z tstgSists 2  Wifiphs slsj tei@rizis
o O tc fs@aizls ¢ T@z4AS dz0 dzd yff s dzO L dzO g jj dedPdzaE ] B df Is 5 tc
tcj dz@ dizc d tsIsQ ddzL it Is | tets dzts o 5 21s j yfi) didef Mizisddgj ,to 2 dzts
(ftescte) Mimdelze M j |, dzj v § EOE d 5] Mddesdz e d-§§
Odze d slsQdzL i ls | s detse 52 MdMmiIsi @37 f &dzkz y O dz(
§ 5 tcOdgd-3tc dstizimiiztizd Is j o' miasdieg,. Is

seds Jfdescte] MMdtese Odzd v B Odzdp dzjsef @Yy dz
shdatso disck] WZOW d gz ©O)s o Byaeffy § wafijud Isdets2 My
Cdzz B sy $ 50 52 <6VQf daolzdz/tcdf et i s AzBlzd Istfj tels digr ¥ zj)& s Y,
§ vdzjjdfetsls § d ez € o yd v B FULO k) kaggdudsP >y §
tcOfMmyj sdets?2 MCstetsMmisd € <kiOB =l sy 1V, T s to (

WWiCIlsde datsmls dzj W tcts i totsls jrftflstafjoHdgtd@2w dzO
dMfsdz' L so Oz j &8 thdse dzsets d ftesdjykzlst
dztsjdicz dztsf Ols ;¢ te distg tele Jj dzdztitezf{d| J slzd &t ¢ Hedp
BjdC O f otk GZFOSOMBUWES Lictso dzv .

[jsH' dMmidj Hse Oded W

1. [Bhdj ¢ -diz dzdf L © Isds tc dz'dzin Is tc z d3J dgigldsC=ier T dzr
QdzO Bdzd Mis d W LB taPeiFEds sf s d3j of sk \@idagdsd,~ tc O
OBz zOIsstcdzse s Lktoso dzv  (islyls @ dz@@xpdedifis s 5i1d
oL OMsE d @FEdESY e d sd®dedj € dzd dzd ud &
OzOdzdL s SCStesod, tBh jets QEGqdas® &€ HNd fcj
B Ut //@sisf e i Eddydd §sujttamug Sdzizy 0w
CdzzetsySC so ts? o dz! fflstdadEyaftsfoWCHstaipgSdh@artz 20 0 9; ¢
dBdz/ o3 dz/ %L 4 TIC e piff Stg dztsB 2 dz dz@ 7 dBsyts?2



10

ted OBMsteB yd;v ) Ris ) O@IH € gs d3 IdidsO dz! missdfdetsth d W §
fOyd] addl®OORBsd3j dzls  jtco dydese s B Mdzj H159;0dz
Mzlstsydes] dBodzdlsstcedtetso Odzadj Otelsj tod Odzf agf G t
s1 M BftjHjdjddjd HJOR] O Mddzho | Odz
Nd ZEHsYS O  fips g g Pz dasi s ts dzh o dz' fls j dzs
MdMmissddyi M¢s2 d HdJ Qffjdsizgoiusje ifkden /i HzdzC1uldic
2. wfjydodz dz" § B stHEsEY Hipds d 5y Q6]
f syd ydzts 2 Is € ©dzqd BBj stsH Od3d Mo jlsse 52, d
B StesMdf)dd d BRzdscdMiss~adi3dd f St HJ d&
Yyd fj2 CtdzdzO@E=B5O | V Isdf O
HilsOIsd mlis PwgogEdd. 2 s1'OdiAdAs & j H) dz o9 e E o O3
(StatSoft Inc., USA) f dmfsdzr L s Odzd J &3 Bj stsH O
dzj f OOy Isted YyJ M 52 | Mis Dedgfdismisd ©ls 1 C
Ctdzd ud Miso j dedz" gad' HeGgdg' dg' o Bj[HQDAMAB =) (M«
( MNm) L dzOyj dzedw n; € O] Pssjtide Isjdz’ -t diL dsac
LdzOyj dedv n. dtcOodzgjdedj dajL OoadMmdds -~ HFEBY
dmMfsdzr L soaOdzedj &3 §f Otcdetsets §f OtcOd3j Isted yj ME ¢
eOMytej Hjdgdedd d dzi-f OgOER] - fRgOMrS € & s da
tcOMY tej HJ dzj dzd d ff tigd Lt=lO € @zts to dsUsidz ddp=isss . [ dz\
Ctsdzd yd Mise j dzdz" = H O d@lig Gd3jdishidfdisudg’ fn Stfo20 da d fifff J
HAd MY j end fsdadz" 2 O ep@sddridzd fr) Os, t6 Iz i§SORQKEAN Is o -} digrz’
dmf sdzduitslp Qded Is j to d o tas@0 dijdlieffijts dp@.W L Odzdz” 7 G
dmfsdz L 59@dad jj ez dls' s HjdzZlsO  Ctedlsj tedw
Slutgds 3 tsls dats tc 3O dz! dztfctds] L@ tftct®j. H j1degdzd @ dzO dz:
HdMS e Isdzr § 4t d3j dadz" § , n O OSSPt R 5
fteswodzjdzd?2 d MISOHd® ¢ dztsd3j tclz dpsifvO Is@d40O dif dfia.c
dmf sdz' L schfPUs j Isdiz" € Ols j ¢ s totff Ptdz] digf dzdzl ) Iz tc
Olsj ted Odz! dzsGts HOo dzj dzgdW, MIsOdzH OtelsdL qiletse
deste@EMY etsy. ), (OO0 FadBHipsy. ), Otlsj ted Odz
(095 { tetcyp.df esB ) didkBOe<®50, 250 <500, 500 <750, 750- <1000,




11

Q000 3EB/ME B) Ztetso dz2'  tow s A () dGdigsdsdE@L 4 09Y03 3 fiy dzd
(<90); MsOHdW & s dfj Hetiztfdsty IOjIsc{ el fo f sl ;Nq @ 5
3wi fnded 3 § ded W<9@erE B  dz/ dsf)dAvite g 8Kl 5 dzdz/ st dz/
[GrossO. etal., 2012] ] dzdw de@® j d M- sH tSilsH j dzr dediyn dkjHisoty
ftod dsj dzj dzd j O3 BH AW OC kstdse s d ok d dsHWiIP@
[ McOo dzj dzgd¥ JMERBHEBe o 1 SHC EWOMUIS € &gk,
B4 Mitse " &'dP das | dusils ¢ OFf dpRgz@ Gy df ttsc dzsL d tot
ed M O J fipdos Hiss & todf SHPE | H | dbsdashyy Gdzif(sR). 1 dzv
fsmstesj ddY ftosc dsfEd Hhes D dEEH | dzls O dats ¢
" OCktter ttdMCO fosct Mihdess Oded™ &S wdyj
U4t Bfjdagig &S O L dzOyd ded™ L OeadMmdadzs?2 ¢ 6] d3d
flctso sH d d&zOM! BjlstsHd dsddpezOdye R St
ftescdetsmisd ud M& 52 &BsH j-OaEO didny sfigz! © fste Ouizndz] d
Ctcd o 8UC) ( BE tsdzyOlsj de)j dzf?2 S @ H 2 dL 4ty
tjetejMdedede & Stsi Wi dydjdaBdzdH @ watfdndzigle ¢
BsH | fzdtse tH J AT s ddpd jsds O o dzg " BAF @S Oy d j dzls 5 ¢
Myd § dzj dzdzr 3 o dzn tertsidyts o3s WidezS ofs tels¥py s d B I |
tc j dz@ das fyls j-@deaiz] sls j dzL d dzts o 525 te ) | §ybzy dgts iy
f OydJ dzlstso , dzzyHOs hdemw o IjtwOfdd HdAw
iz yov dzj B Octsftedvisdesets dMatsHO (the
fOydj dzstso, ftsdzzyos M dna dzj ud deded , § 6tz ¥
s5jtOfds. & Stddujmise jddets? tsyj deSd <+ WY
oH  Oc dzsfis d ¢ §  fafjydgdded® dzenizlz AsQy d) s iR a0z
ftod B Mdzji j sEEdJuihberneededoscreel , s MtcOo dzj dz
Mz yejOc dsmsdtetseo Odzdz’ 7 5 Mmksi j ¢ Isdedgdg
CedlstsPbsdmisduj M¢ 52 L dzO Hapdfdndis jw@id L do0d -
rqe @& dmmdzj Htse Odzdw e HMlsOodzj dz dzO {



p Felyply g ceamaa fsmmiapbpsfmop@asphbapomppodizpo s
HfpUWWp FasWfhpPhpoasupsarpaPPpolwos b HajgpsBpeolHs-9 99D Popa fgao
b i eusgppsem of sph sl fmzp s Sisas 54 wops Fhlyoaw Ppdp W na t
mppoesHfplp ea1pdepzlp )

auLenorAdonors d0LHINNIELl
BEHHIhIL dnHegoduconiodu BHHIII eMHULNEL

F 3

BI0XJH 0JOHRIRON OJOHLENdIOoIeIrgdH Mdornradu

o
i [\ — 1
(0€T=U) DVVIH unnedaL (pL]=U) BUHBIIL'OQBE (S81=Uu) BHHEHAIIrOQRE
CARTE AR BTN dryam HUMYIhHLIHII 1A HEMIIhHHHAIN
HEBI)0ONHEEd
# 1 ®=¥UQ-==HPOEQ%|H~HHOEQI— ﬂ
(g=u) ®MDd EUHIKHHD (s¢=U- X 1M ‘v6=1)
(99=n) sexdorudAnmarodn . UHENL HOHEIROU QMHBEOILIIH 0MIhHIor0pdon
(95=u) ¥exdoRudAHHOIOdION . (011=1) DI-OXE “(6£1=1) I'VIND
:uunedol eIrehBH LHOWOW BH MHUIBLOLAJIWOL MMIBLD ‘(¢g1=u) BUdIOWOHTAR ‘KHIIONOOWYIRL(O ‘DHHRLOIIOQ0
‘(dOMMBIIEN ()8 )€ =) I3l ¢< DV VU BHIedol 20H9IreIHIWAALOHE ‘@0HdoLRdOQRI-ONUHHUIN 22MIQ0

t 1

(MMKhogaY ¢§ ‘BMMRAIRN 7)) SR[=U
erdondrry WoWodrHHO WITHHOLIINO-X WIGHHOIKAOS1TOI-HIOOhHIOHAI O HISY

19 6 EHWELEN ;I €L T/HUW/I'K (09< pYDd ‘11 £ [-7 Loedsod
‘CFFT0) dHd1 9 1iHended JI9HHAIOIRI-0HLIBOAIE ‘IITHHIIOLE

(BMRO™AY [()] ‘“dOMMBILBW §/[) 6L7=U
erdondiry WOdIrHMD HIGHHAIIAID-Y BH WOHHAdEOTOU 9 HIaY




13

{ Mdzetse dz" |  mdzssinddy | O L OMdlsk

1. wfjSbte d of wahdgddedguffla'~ Cf-9EY § dzj dec
MddzHtesBO ¢dz fstelsO E Hilj2 LOadMmwls I

2. 1 ddad sdud MC O¥nyfg Iy teldg Widstdtste @ A d deH e s BO ¢
Ctsetstels] Hilsj?2 fHtojHMISO dzj @z@tc d P tizfs § APLAAH ) Is
o C dzt YO tediz 2 GJjdai sdyd MS d2 CoOLAASJ ©.HRBLG>AN M
(p.Gly624Asp).

3. v BOd ydewse SCddddud nsdi -Muejsivdsidrc
MddzHtesBO ¢dz f stelsO tsftej H j dzvw & Is QOLAAS B jHARA
Wi dsisdf dud MS dJ-my jetsdrp ddpeaaiko findpddz’ § stels© o
GJj dzslsd §f O.

4. v jwOofdwvw ddze d B lsits tg @ds@ ddzisidstiadsde tc s dzts 9
dzz yh Oj Is dzj Wtetsdztse d uJj MGy dfjtaliz dats L ) dHdghlsdgits
dzj LOoadMmMddiis Bls f8dz0 d shtOO48ELsHIFNIY C b @D
dzj W to §jfStdadlso dzts 2 sjtcOfdd tftejHjdw,jlsmw MMmls
ddzd yd Oydd dzj ud dzd v .

5. ddMmlsj B0 fHtoscdesL qtetso Odedw Isj yj ded W
ftejHdCIsster ftescte] Mindtctso Odzeiy jcf dig ddgas fziztdrgfc
o ¢ dzg yow sz MC 52 fotOddzdz" M ls QrdeHs@tg lsizf L d igts | H d
HOo dzj dedw Btsdzjj 90 ftetsy, dzlsd dvinlkz Ist] to tHds) s
ZOL dzOuJ ded § IsJ 6 Of d d-O dpciaf & lsQfsisdsi@ndsd tois dakzd dz -
MisOHdd Mdedy 4 dzedw MECstetsMmisd € dzlz BusduEtise 52O i
GJ @QLars5, fHtodotsuHwhdy € ftejyH]jotej digj dadets? Is
M or MeC2 yYkoMmlsodlsj dz@ detsfls & d mfJuydwe
f Oydj dzlstso .

ulsjfjd HeMbse jtdshmisd d Of tetse O

dftesBOYydY GE@dElE dz0 did@ LCEfyfHjAs s dzfs o



14

[ BB dzj dzdzts G 5 MistclzC Is z tc dzts ¢ t5-d f fif dz jH Hot®a. @I |
Cdzddzd yd MEd2 ddzmisdlskzls §ijHdOltcdd  HJ IS
l jdzr Isdh joOe ANjJHjtOd dzsets | sMkHOteMmise j ¢
ytej yHjddY otsandde™s osiBciPid2Msd2 1 OydtsdzO
[fdrndyddmtd? vddesjtwmdlsjls ddddd 1.RrR. 1 dt
it smmd2mMEts?2 AjHjteOYdd, 1tslstsitsdaz "1 ls

[ Mdzts o dzr j tcj L zdz Isdtsy J deiE(D B isAfzta@iEs d U J
¢ sdatt § te jddafefiedp Mdp @itizts © Oy d s dzdz” jo  Isf]JrHortCrlitstasciolcof
-~ Jtoclztc 201826225, ¢c |\ Histecso ~g zHiGsjd] Mis AR 202 c2,
G,, 2028 j#adOlstedw d HjbMEOw " dkzteedw o
(20216,.2023G6,. 20X dzc tcj HfFi2 M scts | ¢ O ZHREBRG B G
675 di3stsdzc .o j My ¢ iBised ¢ Andzfig O G ds dzj Is d & tzd to j( i
(otetstf j 2 ME s s tsB h jdfjlsVote@s dztdfgjtHod O I tESPFONR)S
[ i HEZdOKSHdsSets tBh j Mise OPNAN)J s S B 2 #z9.2 B 1
(otesf 2 MOMMsyd Oy d JERAE] Wdc SBBRT o I (H &z dzOtc s H
sBh jMiso © ddbM) B2t SO R pY Wiz dzOtctsH dets?2 N € 5z
¢ dz' f lteristGer nat i onal wor ks BO&w,.2024G,.A120a2r5t ¢

ls byd&d wHdMMmi elsOykpdnls ©fe 8 drqd & ©aial dzts
Olslsj MisOydtsdedzs? ¢ si3d Mdg@lz Cdtcdd [ of ‘ddgmisd &
t smd2Més?2 AjHjteOydd3.lls 1Y d Q4B dgu@ms s
d3ts dzts G t6,@ Wsdizkz A j dzdz@ O | tels ¢e jtf dsiindedB]  etsG dztsL ( to t
BzlsOyd qCOdASdzO  Oydj dalstse M o H Y tddfGigHGOg X
b dzv f BASIsRU 2675861 ClL Otcj e dMistE s ®OdgMcA W ctso t
Wi detslsdy wdzv MmdMmisj BOdL Oydd W jdaslsdydudf
dzOMmdzj H Misio @ siAdziz fzap O dzR ROABH63354

it OL tcOB RIls@z2dz sdzse | toj L kz dis ts©ts SSis dz d 9 jnelzj
d fsHtesMisCtse M M dodde)teittafjiez hlsdas Gt s dzts
1 Oy dzj Hiso Ols j dz ME BE TS Cdzd dzd yd ME se s C
~dtekzteedd dd. OCOHJ BFIL@R.D . H {f 5]l YAsits §s@ dzt3 D
H., 3. dz. , WY@ sofmSsai?2 dd3. 1 . A dzo & @ tC




15

H.dB., .f taeitre Okisp Oz dzdkE@ds) HisozpeztEY] dz7 o OB
ctsMf dlsOdzr dzts?2 JjHdOILtedd Ay Juv 1 [ s(QLEHC
COWRH-toH . d3. dz. ,J . BlesW.QHT Ee@scdd d dzj W tct
fsor hjdedw CoOdzdW¥WdSeOydd d { jetdsjifsiHoadd)dsts
By Hdyd e 565 Iz dedoow jdmed s lsid , ( f@Basy.. 1. [ .

[dydzr 2 oC d&zOHNsObissE®drj H B Otz 1 d y d dzf
ddav stedsOydd s MAY Y fzgedz@h i3 MefidzH tets Bsd3 ¢ dz
HOdzdz" 7 f Oydjdastse, MksOlsdmisdyj MS sd3 ©OdzOd
OB slsT | c®dHBH WEE s dtetse Odzd v Isj yJd dad W
[ totsls sk jsHig®ogdls' j MU dag dede” 3 M dzH es BB ¢ dz! § s

utstlso jlsMlsadj HdMMjeksoydd §OMY stk

rdmmd wls Oy d e jda didfdad M€ OW ¢ j Isj tetsc § dadzts
S ) digy] ndzj dedzs e s Gz steksO E Hjlkj2é Mt
cl jHdOltedwe, h@pfwf351.21. §.1, f.

ulstck SO d eI jd& HdMMjttlsOyd s dz

rdmmd elsOyd sdzdzOw OB SISO 9 Cdzt yOjlIs Mmdz
dzdlsj tOlskzter sq dmOded J B3 ISstsSH 59 dmmdzj +
d mMmdzj His9 Odzd 2, L OC dz¢ yJ dzd 4§ , o 9 H'T OIS
d Lty | dz@A7 ffd©tc CoRQf d dats f o fr) dats] dlasizs ldnjis teipBadsCd sOidpOy C
qoated Mz dzS Odsd . 1 d B dzd BEEJHPY W dzcfrfistsiaj tedgdf{ldsj 1@ O Is
sls ud s e244dedzsh is ¢ O dzdz’ - .



16

1feloe 1. [fury [t JrRurtouvLl 3

dddH tesd3 ¢ dz' f-sOSNZ] ¢ @iy J dedda]]j , L Osptzll)dat
COkL Olsd o dz' d3do cg QOO dzI€ Aty teiasj M ffr € skedzd d Pd
(COL4A3 COL4A4 COL4A5) Gjljtotslsted d3j tor Cstste’ A
BOLOM d » &3 BBtcOdz cdzsdBj telzdz, HIMsOdz' dz'
FdzdlsCd odizb®,j dddag &cttso d yr, MJlsyolscd -1]. € Of

g0 L Oded BOj Is ofidastddA<Ljls zdgjj i Isdi=0 fipdzj H Mls 9 j dzdz
5B 2z ) dzO ged@d o @Wdsdsjdzd v j MS 52 B moz) b dzdyls P B.GHFE 2
fOydj dzstso dwsdzshEEts oL ttOMISO [ 59

1 OB tsdzj o Qdsfijv Wofipdets o dets?2 o yddets?2  j tefc
G J BOIs Htedsds: ¢ jflzalz] s Otz ¢ j dade’ | o Otc €OLAAS,
COL4A4, COL4A5 o' w9 dzv f te )l dzd L dlis § tetztizes @y d j dzls s«
Gj BOkZztedj2, oG6dls yow Hjlsj2 [61

dtsotej d3d dedz’ § d MMmdzi H & 6 dzeicf$pO clf dists frildzob g ¢ Ids
fOydj dzlstso, wsipih)ddf B dsts @Hzdztlz Efty dodzH (g ) s & &5 W
fnj ¢ d3j dzls @tdaiztelig e iz B fGQ dz) B L © 10% 3,d8 %5, f§dzl
degg W W § 6] doy d tope@daddglsislzal ¢ d MlssL O §f syYJG@Hdd
Mistsls o j Islsredj] dedztd td 6 5 s ded@sdd| o j{$caL jdstxdif@siz j dzl
fl mdz] Efls Odetso dzj czezp2 B zd B8 dZ® € dztf s d tc =29, Pz o
ofMmirn of whkpERL dBiwg0O dz§,2%d(L 3315 B fifdZj5H]tso (
Motslse jlsMise s Odzts Yy O M lsdsdsty s d3d tz® ezbizgiztizg W  f O
BtsdzjLded YsyYyjs 1 d 2 Isdfite: 2,93% o
Zfls Odzts o dzj dzdz’ n f tefowEfes oy O W@ 5] . | 6 &
fistelz C Islf t6j 58 GO OfHIdzls COLAASE 4lz; 14, 3%) s
o Otc d Qdzpd dFGOLAA3(N=2 7 ; 8COBI®A(N=2{;6,8%)J sdzj § U &
fOydas o' Wo dzj dedz” i3 o O tc@ODR4BB THPAL sCOLLAD dz(
fteijHnhimisolze h disks tc & walfEzf§ 6 M) Waf 2 BH O chgad O
St HJ dzv diAf 'z Is € @zjdediidz ] tc Vs FOO B d 7 %) , nalby u
16, 3%), dzj Zlstsydzj dzdzts j n=11 6B tsdz} ® OAD) ; tsif dz



17

L OB ts dzjjfotOuped ;( 4, 4 %) , @Y fzp o35 5 Ezdn=g] IPBOY[75).
vudisr e Ow, Yt GOGYIs dzlf'dsj B o O &t EHASEY Y- Y
f oW o2caf @ Od3d ¢ GJdaj sdyd M3z B Mdzj H
L OB s dzjdpCOaiaderr@ dzdf) wedj JRI thdic) ddzim ke e Is 2 d (& Iz Plbs fn |
ftoctsB OdzH O, Mgl BR2BPIssztcd d, mi1 1 5 digdsdzd age it
gqdzd , 1 E PhHsgy ¢ d mi1l 5 Mmisizj LdB) B g6 dzj dzdzts 6

4d ROtOCIjtedLizjlsmMw orf tcOY j dzdzs?2 9o Oted O
(sl dL sdzd tets9 O dadzts 2 BICtetse ] BBOIskztecdd HB
tcOLodIsdjd3 mi11 5 Mmils. , dzj cJ HEBB o MYy lso
dmrHtse, Ctthtttthbgdf tsifiRicdgdfhidy i siHO®ddy, MtE
o Otcd Oalzls 8 gGRMIA3, COL4A4, COUAS d H sdzsds ff Oyd j dzls C
Myd § dzj dzd@gldsO oLOAEIIRAG0]ded W [ 3

] L Qo d Mg s fislsid © dzO0Mmdzd H svehiwlzdlvdz] alZdat 2 dzw
@z Is ts ) BIdSARS] dzO dzls dz" D E(ssMmisptdasmmdo dz” 2 (¢t & ¢)
(reo) 9 Oted Odzls r g ¢ .9 10-lcH[% dzdnddtDOda afcdstx]d]
OmMmMsyddtese Odzts )  COLdAb Oains OdiEf[¢ dedndyd | dal O M Is
M sdzlsOdzdz" = BzlsOyd>?» O tiPRBIF s s BGdztfdz L OFE
dLoj BiBpEr | . s-dzgfdeg By MOV ~OwLOSCIjtedmisd
o) M tOLd &3 Idftsds dzOMmdzj Hise Odzed W 8
dfmfdzj Hise Oded 2 Qe dzdNigFOdD 2 20@T881. v



U OB dzd Y @zdldzefitimiz) Isd Wi & OV

¢ O® i 5 & Q dpsidifiaiEsis0 ¢ iz { SISO

vdf deOMmdzj Hise Odad W

MOtOSC Is] g

¢ Iz Is ts fts dsdat
H 15 d3d dzO dzls o

¢ zlssmEgds nMnd

m-y g § dzj dadz’

r d ¢ j dadz" |

1 d dzj Isdud
9 Oted Odzls T

f Olstsc j dadz" 2/
9 j oY ©Odztis ¢ j o
GjljtesL dEsls
9 Otcd O dzlsCOMA3G

ClBsL d¢tsilsdz j
SR OkzdzH G § Is j

f OlstsGg J dedz" 4/ 9 4
f Olstsc¢ j dadz" j

9 (

cjidL dcslsdyr 2
cilsjtetsL ¢ slsdz
f Olstsc j dzdzr 2/ o j
f Olstsg j dedzr 2 9 0O

f Olstsc j dgdz" |
o j lotswW Is dzts

f Olstsc j dgdz" |
o Ot Odzls™ 9

GSHOM X dL dzd

d dzgOL4A4 ¢ j dEDL4A3 d dzdOL4A4 | COL4AS G j dzBQL4A3,
COL4A4, COL4AS
it O tctsmis| 1:106( [ otetsf ©) |~1: 88866 {w®dfml: 1800 (rotetsf|~1, 4% o Ml
dzj dzdzts fiyls dzj LOoadMmMddisdz d1: 2310 (Il tsMmss|MddzHtcsdiBO ¢
cjdzj SdfGjMOtcdql: 4961 (Jotjd
sdfduyde j|dL sdzdtetseo Odeadg f tetsctej MMdtelzs Al dzgzy ydder : ftetse|ftosetcj Mind te
Cdzddzd yd M B S tetsc j BOS k| 6 dzsd3j oz dzstf Olsd 6 dzs B ez dztsf Olsd | ¢ dzs 3 to lz dzts
i tc t=¥jodzd W L OB tsdzj 9 Odzd W LOBBdzj 9 Oz G| 1 U, L OB
YOhdjL sdzd tetso Odzd] ¢ dzOL
Gj BOIskzted W
t dMSo flf{<3% ¢ 80 Et5{~50% ¢ 30 ESH~80% KRzyyddz $|dzj bkMlsOdatsoe
mi1l 5 Mmls Ydrdaed; ~20% ¥

8T



19

t OMf esMmlistc Odzj dzdzts M s ¢ gd o (iid2Mmets?2
HOdzdzr &8 1973 cGtsH O, tsmdatse Odzdef d3y dzO o3 dzk tg@ ¢
COtelsd dzts?2 d7 dpgO diyigie) i fdis ts ) Is to ) tizf) dz@zts dpts OB 1
[ 82] . RMAaHY dJL d&Bdtese" 7 HOdzdzr = s tOM
WddelmCts?2) fsfkdzvyydd d ydmdzj dedesfylsd dzOtet
Yj zso j €, v SBUdzsdgd2dz HjIsi?2 d f b ®siglgdsta
ftejHY szt dls!, yls Bdzjj 1 ogdzdz 3 dlsj dzj 2
dqd&zdsls cjilsjtetsL dc¢ tslsdgOj4A3]CRIgM dzlsd totc (] ddaPLRd
Isr . (9 € dzt YyOW-9 D d ®dzlg GOIAAL [83].2 )

1.1. 1 OlstsG § dzj IslgipjOp@dfLPds'e fIsdw Mmd dzH tots &3O ¢

4j B2 GaztzOc jstEGo@Ides yoOUe Ylfd (SsHdtk
COL4AL-COL4AB) , Sttt j HBEH] Bifciiea@ §sd! ¢
ddzstetsdzdzts 2 filstolz € Is bz 1o 3o dptOfs diij dgtOtiss fiy i HstBAs® Is
MstckzClskztodzts? @ ts d3ts dzis ¢ Y dats MAOHAALY tisHH ofsts g W3 ,~(
U5 vyjqgaigp2fdsmutsedz j (U2, ;8485]U6 | daztsdp) ¢ [dz
CdzdzOE j dz0 |V blsfd#oQ bpte®bey g 8seo: U1 U1 L
FBOCIsj ez BGL dzs?2 o tcj d3j dedets?2 d  ff tots fiddtc O
87]. uvOW1U1U20UMmjlk:, fHtedhmkzlsmsoaks h ow o
dzj Wtetsdz®, Ht0OCIdyjmMSd fsddsmis: 85 LOK" O,
f jtedsHB48 T3 1 sRd Bzt s B3P R dzy dzr 7 d3j BB t6 O
U3U4USf RO s dPO ftoj HMisOo dzj d&z@ o BOL Oz
COOd yjo, bdadlsSd o dizisdp dzizj ¢ = j DD UBJUE
fMsMlsOo dzv jIs tshmdseolz BOL Odz' dz' & Bj 3B sOREs § L
fsYyjS, ‘fdHjte®RdMO d cdBHStB " jyd = ¢ dz

SOYHOYj U CtdzOdf &0 shissdls dH s @GJsdze
dRithjets CtteslsCdy dzj NGy dzdBE cdRidEst® dzdf O & jindetOe
(7Sd dzd O kd dANCIsqREdz C OteB 5C o MB4RT] 2 H s 5§ O
fddzsj L Jtekze sfw o tBteOLEs I ¢ jlsj teds IsthotsHigg td



20
UlUtd2fsHisYydlsOn, tdeHtslsjdzdd d d3jL Odze d Oz
CjbjilsByifjc? Yotkdieksls Istjodjted j ni
NeMBE®d dfj Ghdsel 1 ClstOy ] i) BABEC S &GOSt

H0MEHbI
a
7S KonnareHoBblid: NC1
(amuHO-KOHeL) Gly-Xaa-Yaa noetopbl + 22 NC-BCTaBKM (KapBoKCMAbHbIiA)

CUrHaNbHbIN

y4yacTtok
SEEE NN \aEw

l l Gly le-Xaa-Vaa (Gly-Xaa-Yaa),, Gly-Xaa-Yaa Gly Gly l J
LJ l l

1-26 27-41 42-1456 1457-1685

AMHWHOKMCNOTbI

“‘ \)‘\0’ ‘.
[T Cad= 2D
Gly Gly-Xaa-Yaa (Gly-Xaa-Yaa),, Gly-Xaa-Yaa Gly Gly
7S pomeH KONNareHoBbI AOMEH: NC1 gomeH
aMUHO-KOHel, Gly-Xaa-Yaa nostopbl, NC-BcTaBKu Kapb6OKCUNbHbIN KOHel,
C
7S pomeH
NC1aomen i ) * X : ® X &
» ™ = o . " 2 "
75 pomeH & e e “e %
NC1gomen % - » e w' he »
b % ¥ 5
= - ' « % s % g,
@ %% % X %
e @ e @ . @ Se ‘o

Mk dets @ Is & ts L gl jj obsc Shdd § PIEOOS § gz j tslstcd

t d
U304, U5 vyjt ivas dUipdgde® dsc Ods® dzj fif jizkeig™ 4o jdzo Is te of d
U304, U5 v jjtgods J9 okt ¢ 5 zdz0G j desBCLj o Ty
C OB 5C Md dz' dF- @ Ref-tizis fay Y& B dzcdzAVE I§ AP O

(edMmbdzsS Ools®: §sWda ded™ o

ANstedzd tetse Odzd j o dzlz Is toc d § dzjUpjstfyjd2s 2 dzGDugdndaX
COteBtsCMddz! detsets ( NC1)lsmu ts dfjtsdzOdzOdf © 5 dal)dzdzs
Hsd3j dzgz L O Myjls tsBtcOL ts9 O&Y. NCIdshgdg dizr W difjHsdy"



21

COBSMdd dzoX dsiglO®RGBo s detskE P so Odedz 4
8587]. Adflsjddzser j tshdzso Odadts o3 ftiay s t37 o Lz ¢
o dztrflstgs dzj Sz cdzw todz j H d f&F |%.d H1dD ggj dp®-M tsfiRy GHUS
Bslsdwif daz! € d Hsdpleo Ho MDPYdig Bisthle OC MJ
sBtOL tso Odzd ¥ ¢ j Is-§ BIsls to o digit tdstod3lz [ 8950 @Qf ABzls '
COL4A4, COL4A5, d L d3j dzv sNCHHits 3 dztc s offd®IF sy  dzOtkz
sted dsd e L OygdqJ Dadzf 38 P.

s sdzdzO ¢ § dzts o ' -9 j FHjiptsly lslas d@by-XagYaa O d3d dzts € d ) dzt
sMisOkSEaj Xaa d Yita] HiGCl sl tc@sts d dz
CdHtetsS MdY totf dzd WBOUAp & & dzdzGic | dzfg s @426C 5 fydzts o (
sftejH]jZEYBE sMmis! &sdjSCkzd d, oL Bsy dts
Bj &zC O)B%8 8[]3. stdf dekteOydy d MmMlsOBdd datsfls
ChzdCsLddzdtetso Odzd W o  Edigdrg n s § & isddp’ s figks e
(ftoj 5B ZOH Osthtgtudsi - 5 H W B @M Is W & tsfdats o Odzed 2
cdHtesS md ddL d dz, cdHteC d Y tets dz @588k 1§ dzcd &
ChzdCsLddzdtetso OdzdY ftojHN jflsokzjls cdHEEC
fsdzsy dddd Yaa, shihjnke &y Ddgkds di3d d 1 g 5 OR ¢
88]. jMigs ¥ dHtC Md dzd tcts o O dzd W-4-cSdGilta@Rdfr) otz j
ftots B dfH tots C fiyd dizp -3 HtetsC I ZOL 52 ) flsj 4 j
Clststets? ftejHj & jlshyw ORddasS d fipdptsls sHDdizo
f tc ts dzd dzO, ZHtso dzjHsdEVS t6 P Iz dz d2B ] Odz s Y gafl diz0 ,
ChzzlsORdaB . [ 8/5 fMazzyO®j dOtkkh jddw cdHtetsS
¢ sdzdzO G j dz0O, Mo w L OdzdzOW W J ted3d dzls ts d3, L OH
ejlsdC b -XaBj.lsC¢dted 8BlsmkkMsoadd cdHTtet
SBtOL 5o QUEfHites € Gz YtodMsjHdqdzvEh jets s
COkOCIstsL d dzO, dzOtekh O Isfqw fMmewL d, dzj 5B A SH
Yyd g4 B8[ 85

vO0Cdd3 sBteOL B5d3, dL d3j dzgj dzdwv Od3d dzts & d M dzts |
d bdf ORJdsSdmdhsisr ) o-y§ fiiAe@d dazsz tisdpOizd
CodWdekzteOyds, MksOBdd detsfyls! B j SO d | ¢



22

stetsdzy bsets, 90twdOds' o 6j dzOR, 6} ¢kt
YjfJd?2 CSeEBHJO), dBsclzls fftcdo SHAflSH £ daOd t© dWls
v QRY Oy dsjdgzisc sBsL d 6 sisdzg” &3 P8HRE d Oteiab Ptelde* "edf d3
cdHteS Md dzOBL I v @ dzvEififiP' &z te@dz' B ¥, disfsdetd téscfizts &-d .
ssd¢ dd | Hf didledqizs"dj ftesweodgddy” w¢ |

sz d 2 ftesyj M Gtoc Odzd Ldgd wetfj fdj O o hdfds
oLOddsHj2MIse W Bsdz! " s@ts Cdzd yj Mlse O
jlsdC k3O d hOfjtsdtse (dOfteddzjte, HS
Of f OtcOIslz | V&' HYyd) [ 85

1 sfpdzj MjStejydd o  CMlsteOy, dzdzs dzv te dats j
SBtOL ZsGicil Ttk dzv todzzs  fMjls! fkljd HJSB
Hsdsj detse d Isj e ®dgj o Odsf YA & tshdztse Odzd W
CslststcOW flsOBddzdL Jtekz j Isfmw B@I§ j. tc O dz'L diFj dix]
C OB 5§ i JOERfAEEERE jJdZzON ®Bsckls dzOtk ™ Ol tiz§ ts it
Wk dzC Wy f j 2 C thviidOfcQISERCB 5

vEzf OB dj SEdvttdOw Mmjls: U3U0405 yjfj:
L ClsteOyj dzcdzs v tedetse s Bl d C g O MY s es ok tzbzi
LdzHtslsjdzdj di3 d + § s dkUIBEB & 1.5 Hdsryaf JsiOdRdE) A d
CdzjlstsS ¢ 41 f twBijMfjudeaOojlsmw ddzisj ¢ tcd dz
fsHetekzffr Qi) cif fADEesIsSdW Odsd € 5 dzdzOE § dzO
oHBd COYHBCEE 8tcd fldijSlds s[te8 5 MO IsH s &3 @
Usyj € ds dzdzQV IS a0 d telf jzs a3 W o dzw ¢ s v s#)zdakd Ok
d fMewLr 908l Ctdzd&zOcjdz M ¢ dzj ls&8 Pz di3dd H ¢
fsHsYydltse (d Htezeds 14§dlsjdzdOd &' 2 ¢
oLOdBBHj2Mlsadjd3 dBBjyHEZ KRGDS dislsdW sd3
Ote ¢ deatatfd o Otels QY)Y of WG @ 5 & NE®B ) &z Uv b
tcjYyjflststcOBd -fakelsj ctod d&zO [ 85

I LOd BsH jOUjlsfoidi ¢ slbzds@d iPdz@z0 i3d dzd dzts 3,
Cjf Optodtz ¥ OO (f jteCdzj $Ods, FtsdHtetsdlsddz
fMO2Isr Mo wL ' o Odfizddsj Rc@dzoflzBAg@atafy ][ .8 41 Of tod d&3j te



23

oLOdA@sHj2Msakzjls M € dzdzOG j degsd3 dzOff tew gz ®
Cslsster 2 9 Mot tsyjte H! MowLr 90j Ismw -
88, 90, 91]. [JdrnOddyd mti B Isdxpfasiifs
sCtolzy O h d d3d Cdzj s€ OBJ sBd M judoOjls WL
G dzts 3 to lz dzW tc dztsdf pdztt 2 (B4-88 @0O91)(

WMHTErpuH - B
HUAoOreH

/" T~ 3HAaoTenwit - - —
>~ S~
— - @ ‘i/ - ~ t \*;

G dzsdzj tclz d
— BOL Odz' d

d3j d3B 6 OC

of
e 5

HUuaoreH

WUHTErpuH

it dMzdets & Isic 53 dzflzjj tedzdizw tocdzts?2 B OL Odz! dzts 2
NC1-C OteB 5C fiyd dz' dF- @ 3¢ dztezy Hack jf @ 2 U jS db@iisirOfcO
(tdMk ks Oolstd; §sWhdy dd¥ o

1 Otelz" jdzadj MlstekzCIszter d W kzdzS yFRd disfrudetses
B3 rdoulg MCd EMBEBUHYS ™ cgasj EBdpBH ]l ¢ ]
B4 di3B,IcOffas o © " | dzd dzOH eatefjdripchf@ dey 518 dizf 2 of
dded ydOydd Sdzj stsydesets yYdilssS ddasp fSE@s usfise
[43; 44; 84-88; 90; 91].

1 8COL Odzt, 50 Ysjsd&d My teJ Mipd d -1 dzf S § tzd dae
ddzed ydOdz! dzr ds tslso jlstsdz + dzHtslsj dzdw dzO@ d My r
Colte’ &3 Mdzg OICHW 20C BifyaIsli on cycl e prote
Cdzj stsC {eyjutg Juststp’ Cul), ftcdosHwh QOQw ¢
CdzzptsyS so tbttsMisC Oz dj L Odzc d Odz! dzf = € dz
Col3f sdzj dzlstseo { CMistc Oy j dzdzs de taddztsigdis  dd3 Gl ta. J& df
Cdzj IsS QdgB85P0IBL | (et



24

obpasoBaHue
maTpuKca

k IHAOTENINaNbHAA KNeTKa P - BHYTpMKAy6ouKoBOE AaBNEeHUE

3T1 - sHpotenuH 1
noaouuT

m Me3aHrmanbHaa KNeTKa

t Mz dzslL dj dBj dedv §tyjuyde » chsdj tbd §
(tedmMzdess PBBIGEROBIY o IsjSMmisy

1 OtV HE ) BjrOddudmMSédd atsLHi2Misodj d3
Cdzi € d Eezeedgisets W dz? stcO, dL d3d dzj dzd j ft
ZOBd ded dz0 U2b 1091 (9 destedsy 1 ted mizlsfiylddiin UK
Yyjigoedzazaelsdan@ tej L toj yj flstster ddalsj cted dz®
Is d f @BDRY) ftcdotsHdls € OCIsdo Qzpgs? Wot[Cd@EDiz: ™ dz!
f sHEYJ INEFkK a geptasbd i d d3ts 2 ftesHEZCYydd (o s
nd BsCddetse, wshMissea' 7 WOCIktsteses d d3J Is Odzdz
9" do 0O dzsmls f sHsydlstse, tc] @BBH | d&zd tets 9 O
G izs d3j tolz dzts REB, @) s [ 85

CdzHstej IsdSEdzw tedzr 2 Mmistey MM, tc O-p Ot f Ozl t
G j dzOGL4A3, COL4A4, COL4A5, ftodotsHWwh dn € dzOtkh j
LOHJjtY CJ BJ &ZE O o L dzH s dzOL BEOIsd yd ME A
fsHBYydIs®Bd] .[ 9ORsHBYdIstsq O §f tzd wd friflsshdistsypdvids fr
WOCIktcOdRRd, BBEkMdZzOs dzdeo O  ddi3d f tesctc] MMmdt
47]. 4 56 dzO M dzts 1 CMYf Jted d3gd dzlsOdz! dz" d3 H Odedz’ 3



25

Moftcco sy HOJ IsMw dZzZOBtOIsstedz” di3d d B ¢
5C Oded 2O frfotyds Sistftsadgj M[ 46] . 1 kjtew BSC
tcOLodIsds, f m4 9 dzj dzd © Odz sz dzztedd d f ot
Wddz! steOydtsdedes?2 W kdeS ydqu if sy gzs jo618 Hd3 o Azfs 3
[46].

12. sdzdded ud MSdJ (-myy § dg hizdatzn @sd3 § Stcls O

]l sz Isj eOlskztedz” d3 H Odeder d3, BSEBdZE 85% O
MisOYyd sdzOte Oy jdffdigjedisizr 2 o Oted Odzls L OB sdzj o
Slsdetsdlsj dzt dgs o' MsC 82 tOMY tctsMmlis tc Odej el
ftescte] Mdtelzs " dd3 Is§ U dedfjtsRlzOne ¢y lizts dfdta) a3tz
HJOcG detsfmisdtetseo Ols! L OBtsdzj 9O0dedj, C0O¢C dzO s
fls. o Mg sOdzdy v o Mg a3 d Wikt deRisdiff dziy ¢
 tc s BCRdB}

1 OBtsdzj 9 0dzedd §tsyd ¢

{ Mdzse dz" d3 f§ tetsW o dzj ded j 3 tensrahdzts Lts f teQ wic Jjoxtels
LOBBdzj 9 0dedj sy &, Ctbtstetsy ¢ dzOmMmMmdyj MS
BCtese j BOkZzteddts Mo tsuUctO@HEy O, Mtsf tf Ha tsHHH
BOC totsG j BOIszted d ZzO0 W tsdzj ddzls j o€ Zztcj dzls dz'
fsdztso ddad MAzBYDY ezj dzf)j ge@diz' B B3 dzzted d,
Wddz' steOydtsdedes?2 WEkdeSydd fgtyjs of dztsls: F
fesctej Mihdictse Oded v -8 d7s g elz]izsf P dz® i3 SO d
fsCOLOjdzj?2 E fO0ydjddstso m wo¢ Glig®XEI
gL d3j daj ded W  syj ydes?2 IS Oded, d dzjydls o tsf
g ¢ ( dQBRAA97]

wtc j H dgw W f syd ydzOw or Y do 0] ditsMmlis Iz d3
dzj Wtesf totslsj CIsd o dzts 2] BIH] taD)ifld,d EisiBBo bgzy L dzd
80 % f Owd jcihjts iy © 5 Mmlis. ; ds slsAR Odbc jydfdzhs dSd ¢
tedmESMisdymidzdb fMls. ¢ 6-0] ¢ su 6 dzdop f)dztizd H [Odzdz’



cjedmistc® §0Oyd,j dsto
fsmisd § 4 dedats
o dzj Htcjadzd §f t3O WY dsTsta ts o
fOydJ dzlstse M
tcOdzdzj G5 dzOL dzOyJ dzd W

My ¢

BSdzj J

26

m e¢, dzOU]dOV

dzj W tc s f-KORIB 207 Is d o dats 2

W dz s wOmudel 56 O dy jdgEk dzls Ots dzr 2

fwd

utso tej d3j dzdzr §
G J dzj Is dfnudyjinH: tised®d dz ¢ @
Utgtswadzwshq‘dsfr]w

H Odzdz j

fetslsj ddzedj?

v 0OB d&zd2y@IsOHdd L OBtsdzj 9 O0dzedwY Yy & ftod Mmd
t#ls O | OBBtcOIlststc dy vdzl stcOMistczC Isztodz | ¢
w nOtcOCIsj ted f dL d3j dzj dzd W
0 BdCtose j BOEztedyIssdzS 4 414 [,
Ab/Crlssyd <30 &Mt tcOdzdzOY MstczCIskztcO
1 Oz Bz dzztc v : I ImYyOetsotsy klssdzh j ded j / tg
Ab/Crdzts Yy f308d9c / ¢ |tcOMYf dzOMmis™ 9 Oded j BOdz' =
fsHtsydltse; dzOyOdz' dz" |
2 ftoslsj ddzzted W : Elstsdzh j dzd j / e OMMdzts§ dzd §
Ab/Crdssyd >300 HdWWEL dzsjy tcOMmMYf dzOMmisr o
B dztsC dBsydf/ A slstcsmisC s fugmsydilstse ;
3 S K<60 sdz/ BFde/ (klstsdzh j dad j / e Offdzts j dad |
HdWWEL dzesj ttOMmMYyf dzOMmisr o
sktesMisC s fsHsYydIstse,
ANd | 850% ciztd3] oz dz
4 mi1l fls. Bstsdzh j dzd j / e OMMmdztsj dzd
fsHsydlsts jddv,; IstlsOd
Gzt d3d ez dzsmC dzj tetsL, HJ
qdagitemisdydy, HdMistesw d
1 sw fdzAl#Cr- Odz' B Iz d3d dz/ § te J; &S h elzitf Czts tatdsinis]-

fOydj dzlsse M

ded Hd W W J to] dzaydd tcos® il g sy J ¢70].] 6 5

v Q8 dOc dztsL
COL4A4

g ¢,
tc CQL4AS,

OfmMMmMtsyd dtetse Odzdz" 2 COR4A8 j o
Br dz kfls Bte dpjLds tSAn dB R

fl 201

Z odg=djud o ©®1 MW Mo Wis G dzts
Gjdzgj sduj M s®S v & dzf
dzi ¢ G ddd BfAgcixiaf j &ls 5@

¢ dzlz
¢ s ] ok dzts i ¢

H | digits oz s te oH tef G lsizts M

dzj WG Sls @@Ly J

foud



27

sBfdzj Hiso Odzdz" = (B bl EFBEdH/  d&BF; A
73. 75, 98-100]. | teWMnigz yOjo twjodLdw HOdzdzr = f O
tcjLbEdz sOIsse GJjdaj sdud ME scts duise f)dAf i isg Dtz
ftededOu¢ o odH] dOBEQYBEEF RQARHEIdH dL dJj

l JtiesWisdzts, o F WOfigiSEf® Olsd o dz" = 9 O teCOAEs s o
COUA4, COUM4AS fted w18/ A"dld LOadmdl sls Ctedlk
f Oydy dzlstseo (1 ¢ tcdfvizd dzdf Wettstislg ff walzin ¢ 56 SL tz@hiple @
sMse § dzdzsMis § 2 o f BigljsHispgrdidizsmisd HJjB® SO,
1 ClsteOtej dzOdz! dz' n f ctsw o dzj dzd 2 , Colsster J C
fOydJ dzlstso ) . v O¢, ) sz dz' Is d y 4 dzls tcRDdosats
oCdz¢ ydohjd3 §OyYd] dasesh dif et 8(% 6 j dzdgOdgd-20) )l
dzjls), G6jdgjbduimMméd?2 HJdOcGdesL B" dz o jtedWd
BsdzsG J dzgdzr = L OBBdzj 9 Odzd 2 Q@B €BLAA3, £OLAD O dz
mMemis QeEdzCE 5 2, 5 %B )&z H Had@ogdRI ). 5 H O dikdz’ 3
GeneticTestingNetworkandUK NationalHealthServicez 3, 9% H jIsj 2 d
Ms 4(nERO0Y®) B" dzd o™ wodzj dzr - ObtsE j dzdizr j o ¢
G J JBML4A3, COL4A3, COL4AS [65].

sdf dydz &3 Hdzv  § ¢l jefdgvdpdssniy Iz o J dzd U J da
WBtcdidteso Odzd j A3 1 8, C0OC ftcOo d dzts f & telftsGrpscE.
me ¢[19;103] . [Mbtets] wOLadlkdy 188 k2 f0O0ydj d
sd wodwjlsmw fsCOLOddjd3 ¢ ftotso jHj dzg ¢z te,
9 sBtas@®Bssdzj 9 Odzgdw ftsyy s [ 76] .

YOMmMsslsO d WOCltste wdMEO OLadlsdw
456 dzOMdats HOdzdz" d3 Bz dz' sdyj destetso € 5 30y ditss
ydLrded 1 9" wedzwdzhpw E 19, 2% By ydd M- mu
o 0Oz HJjdzj ydd d Mmistelz® lsigju@dihS (FPePBHSE
MOo dzj dzd® M ¢ Oy dej QEsdOREHls Aryi3dd3 doin O WKz O 2z @
[ 20] . ) SHdsYyj distesatsds dMmMmdzj Hise Odzed d,
9 Otcd O dzls @di6 ;& po t§[L 263D0;M4s2 |3 B¢ HHE@)Is, j fldazted v  dzj
Ftcsodzw B" dzd o' wWodzjdz" © 3 MmMzeyowa- (8, 3¢



28

[Odzdzj § ©WOLgdzRGY Y 8sEFC 52 osjdfj Qs diz 1
Msyj sOdzd j &3 o Otc QMR €OLLA4, CAL4AEB- o Otcd Odzals O
GJdad sdud MS daizd ¥ sdzddEis®@® dp OS] dAMASTMY O,y
NPHSL, NPHS) Ylsts wBfmdasa 9 0OjIs fHtetso j Hj dad j
sBfdjHESe Oded ™ § Oydjdelstse f) ks Odeso dzj dadz’
113].

1O0ttWHE ) foscte] Mdeksh j2 ¢ dasdj ok dsy
Ored=79, o L2 Odjlsi88% Bfelroy(O<j1o5 % § tod cviatadfy Jj
COL dz' B8 o Oted Odzls QusdL 0 &0 ) dz j2 T4BCMEd WAjlls) o
Cdmbr § s26j194]. Y @fflsslsO S dmas st Oy df jodply e " 7
fMsOldmisdud M&¢d L dzAnsdfdsnlsOOYBES2 yfdgs o ts5dzlz,
Csetstels] f @QAFdzj UzssH Ol j2 (38% d 19%, Mt
fsfdyyggdyl dsd (38% d 2 pwOLANKREIso j Isfl

MOtcOCIsjtedz" d3 Hdzw v ¢ WwWodzw jIsfmpw dzOdzd yd 4
HgOdj ste®, &S OddL 5o Odzdzr @ o CttelsdS§ Odz dat
BiHE &Y cdtsets Masjs foyjS: dj MSfcsosy
26114]. vYOMslkO foyj ydkscs CdhmssL O g
5% bk § OydHj"dih t3dzj lgdz® 38 985E 5 f @ik dztf 5O
Mdzdy j ded j 58 MCsmisd ¢ sk tkdv cdats?2 ¥ ddz |
fsud ¢ uwohj dij dzd FIOQHLdddd ne dadyhy iggOdzy
9 Ot Odzls O, ftocdo By WEIWPEIftsH | cdihidlzz) Lz 2 2
13 duL 25 (52%)p=0m®OBHa] sl ®p dedye d3tcd®@d o WHf @
fsyj ydesets S dmilssL @ O f gfdzde@ifis' A : o tdnotg @lfgflay j dzd
COYHTJ 10 dzjls fytsfuctOdstslz P dztisfy ' R 2zd J 55 6 3
1,43385) , fded y j dedj teasn dzO € By j tzg ydaOdd
fsyj ydetse s € difst®L, ® ; dz® 5 AOBp[RY4]0 , 6 7

) OsejdzjL WsttRkqieses Odedw SdMmls fsyjs o
f syupfo dsew sdzse dyjdayStdsin zac@eolsf)? MY J todf dgj o
wdolsdyr & &sHjdzj2 wd d  §Oydjddstse ) s ¢
HdMlsOd d@ 7 COdkOdz yjo, flescte) Midiekzs h g2



29

ZOdzdydj dzjojtdWdydtese Odgde" = @6 jdzi Isdyd M€
odzdwdzedj] Httkzedro @Y s OiIss § Fdzp o tzd & 1145 yJ ¢

sQYtcd cjdzgjlsduyujmMitsd3 sBMdzj Hse Odedd € d 1
qkjohdn Cdmlkr §tsyjS, B d o' Wodj ALGSE j k
c.109QC>T (p.Arg364Ter) [ 11 7] . | 4 dzgj Is dALG8IOMdns yaf € tgdz @
Okls s MisEdAEdzO dzls dzts 2 f sdzd € d Mis 5L dzts 2 Bz L
fOydjdzstse M o90tedOdzlsORBd © HOdzdzsd3 G j dzj
fsyd ¢ [ 118] . 4 SG dzOMdaets HOdzdz" d3 1 dzj S Istet
1 j dzfnd dz¢ eQeidatfefRegeneron DiscovEHR MyCode studye ; n=174172),
fOydddasr M cJdzjlsdud HGE dee 2 3060t d Gzl OdRsfdz!
fsor N jtdn? wWOLodIsdw S dfRis2 4 ) dff53h qfSu]
d dLtsdzdteseo OdzdzsR=83 dE L OD5RAsyg)s 1[( 12169 ] .
dfiftHtse o Mmj &3 wn AfA(cH2 Joasisdzte g didg yj dzts
9 Otcd Odzls O BHLGC®Y G jfiglig O dzj dzed ¥ ) tetsH Mise j dadac
o Otcd OdeBLEB YD | dJdi3j dzd S dMmistsL dzz¥ B tsdzj L dg
ZOdzd vod jd 4B ts5dzj j € dMmldsts(so7),sPe od] datizts?) %, df B «
fsyjS (69,2% d 15[1Wp, Mtslse jlsfisse j dzdzts)

sO0Cdd3 tsBteOL B, SCdmlsr fsyis k §0O0ydJ
HJGJj dzdztsets L OBBsdzj 9 OdzdWV, B EMdztse zfOkdASE 5
COL4A4, COLAAS] G j dzOnqd totfifpisdzids ) S dfMlstsL sd
ftesctel MMdicsoa Odzadd L OBBdzj 9 Odedw™w sy & { toc
o YJjdzsdz, 9Cdz¢t yow g Oydjdesse M mued, o da
4 j dzhtsdz o tcOdz' dzOVY Iskzetskzn tsfls!

1 OteWHE M L OB dRSd O8] B tsay j ¢ , i3jzdzd § U
C M ¢ tcOLodo O] Ismw ftesctej MMdtelze h Ow Holt
ftej ddiszh j ol s Omistsisdz 2 L 226D B2] H d@OY
4 dzj B'" 90jIs ottsy HJ dedzets 2 tsflz tegsHiE B SRO@ROINdSE
121].

1 OtsdjdzagjL tOLoadIlsdw w1 v MeawrL Odz fmp dzO
U3 U453 ] tctdigjdmdely fio0oylsts tsB zMdzOe dzdo O s (-
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mMowLCd d Mdedy d dedd dzOIlsw )y jdzdw B OL d dzW te dzts
BOL Odz! dzts?2 d3j d3BatdO dfy dztdfny's fiplzdalaldiidsisdzdzj 6 5 k- O
[122]

l JtieswWilsdetsmis! twwOLoadlsdy edfsOCkLdd MmMlsO
me o 2d oL tctffdey g dzlstse M Goj GRPHAGEHzZIS DB tcBs o S H O
ftslsjtcj?2 @WossdeFunctfolfi LoF); o dzd W dzd jdzGr jodisLista[@fids
416 bk HJjlsj 2[4-620.dL o J Mis dats

1 ed B Mdzial B 5 @A8q=ifzd WFf B g j dzZlstse (N =15)
YlsdtewHlz M5 @By uddz d 45, 4% Y jdzhddz M &
( dad mMsf tctso sy HOB h dj Mmw Csdzso sC tolz ) jwded |
fdtedW¥jtedud mMcdi ofMmisdslzdteds jo firiglate 2§ @ gaff
mdzd 3 4i digdzlz = O, -fiff figs Altd Bdzdz" d3 Mz msd3 [ 121 ] .

bydlsr o Ov edzdwvddy cdftsOSkzLdd dzO toj y
Hjlsj 2, Msotcj d3gj dedz" j toj S tsd3j dzH Oyd d H df@5 O«
ftcsosHdIls! OkH(J G fipdstezdr dzas 2 d3 jCEzts eg@sdds | UstheCd o
40 dzjls ydLded HBs HGMIsdy jdedw MmMisoe jdeh BEaigs
fsMisOdzso $d HJOGdetsL O d fted HtsMisdy jddd f
1 OBtsdzj 9 OdzdWw 6 dzOL

S Idfdyds d3 sdzy 9 @zl v d3OB d&zOL Blsdesmw Ismw
MdlsyolS¢d (tsftcjHjdvjlsmv ftodeddL dlsj dz' dats
dzj desd S sz K o500 o3k lggfdz d OmMMsyddelzjls
fsud yde' 3 § escampmisdg)sy B jscso dHd 8 HyA
f sdilz s dzj dzd v , L tetsL d 2 (<10% §Oyd,j dzlssso,
otsLtcOMIsO), COOLOSCIO, &GOS Edzv tcdz5;B; 9;r@.L tc
1 steOy J dzd 4 ¢ dzOL , , fft:j ci dglisOPp fids azpazdets H @ M ls
sf dMmr o O86 %z H jMi $ 2 [1BB.

t OLoadlsd] LOBBdZ] o90dkd2 ccd&OL MmMewL Odzs M
U3 U4dplsjtotslsted dzj totso SBwOLEshda d3j d3B t6C
[ My A3 stsots?2 BB @3BtcOdzr JtodoatsHdls ¢ fesilst
HdMistesW dd € dijclise ©dzd® W s@egdzj 2 H d Mls tc s126].
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1 Otelzh j ded J yj zsmisdesmilsd 1 skzd3] sy 8B o tsdfjHO
tcOL o diste[g Lz 2 tetsls ts o iff tdasyweo dBvig dzv d3d ykze mlse s
fsSdpizdj &3 cdzOL, Mo jEEdsEHddb®  did tddsmysjol|
fMded ) j ded ¥ tsfilstetsds2 6 L .to jldzdtvw d@dzd j tfjldg)jdrCd
COf iz dzr n tisitf 4c@dadsH @& 0 Is iy W ts to d3zf fip@ o SOty t
By jls ©hHozOs@EOCipy iz yO,] tcolL o' o P24126]f Mt
RMistsdzgyd ded § =~ o sbd k@ ez (LzdzCIsdcdzO% HJMmlste
Md syoOls¢d B kzMdzs dedzjsdf'dzO digj digg & © dzdz 1 PG O
W IsOdz Bts dzfs f deus)" fiploizfp dzff YO j s dMr o OF Isfw
fsHtesMisC s d Bz ud dzloF § @i f GizE P @BLIAD pladizts |
20].1 dzv H d OcLd@sfidsddjCodRIBNP] J dzZs O3 M s ¢ tef ¢ 53
sWlsOd BeMSsfds ) chdsktesd dO " jdjs 2
Ctsejtoj dgsdgzy tsWilsOdz dkssmMSsfde [ 76] .
1 OBtsdzj o Odedw Otstlsr  Otlsj ted?

L fOydjdidstse f mue¢ Y dfnade ddipds O] Y H
Otstels d Cwizi dz qyBe)ls 23 227-131.08 dz

bydisr oovw 1 CMftej MMde-UsyByttsas 8 Oa Odrl d
CZOHSC R hjyde = Cdzjlss¢ OBtlsr , O IsO¢CYJ
dimimdzj Hse Odzdd OBtelsr ja tsifc@ WdizgddzlOa] & ) B D4 ¢ d
slsfizlsMisodj &3 ddzd Mmdzdyjdedj 3 o dyBdyoOmy &
ftoej H sdztsy j dzO C Ok L Ols d o d@®MASMo cIOL o af Gid ¢ izl
d OlsjttdsEAISd2 [I1 45K BEis astely” dfv ¢ Jndgds o ®.p f
f OydJ dzlstso M LOBtsdzj 9 Odzd Vv d3qd O g Is s §iaP Is
9 Otcd Odzls ©RPLAAS[3&40[dAjs H O dzdz' kgimanGherotypeontology,
g ded sdudmMEdy Qg Ulgls' o esHYIs o  ElEHIzS
OmMmtsyd d tc tadChifdeOds o @ dzg L d3" OfstclsT [ 41] .

l jiosWisdets, tOLodlsdj Ottt Olsk]lc s z@®dgap
WOCIststcOd3d ted ¢ O, OmMMmsyd dtetse Odzdzr d3d fm
cdf jtelsjdet dw, HIWdydl §dlsOdedw, K7} dzr § d




v OB &zd3y O dzd dzd v j MS d §

s dM@defvL @Oy dyj azBdzd v dgd mOtstels

bolstster 1 OBtsdzj 9 Odzedy OBStelsT MmMOttOCIsjtedMmMisdt O §Oyd
1 | TayelS. etal., 1991 r dmmi Sydqw Ostels’ I sHtesMIssE 13 dzjls, mi11 5 Mmls
130
[130] [ d zZOlsOydw OfstelsT ] sHtesMisjEE, 1ab1 &z 5 Mmis. fp 14 o
2 | VaicysC.etal,2000 [{ OL tcr 8 Odzj otcdL a3 dzj ots|) sHicsMIssE 14 dzjls (lstcOdey sto
[27] Otels j ted d
3 | LyonsO.etal.,, 2007 |[{ OL tcr &8 Odzj otedL d&3" Btes h|[ Zyyddz©O 36 dzjls, mi11 5 fMls.
[28]
4 | WongR.etal, 2009 |r dmMmd Sydw dzj oes?2 odzzlstgr jdzgh ddzO 56 dzils, Otclsjted Odz' dz
[129]
5 | KashtanC.etal.,2010 |1 d My cydwv OBtels’ [ Eyuyddz© 25 dzjls, mi11 5 fMls.
15
[15] [ d zOOydw OfstelsT [ EyyddzO 22 eHO, HeRSE YO’
CdzOf Odz Otstelsr, OBlsOd dZOw dz
' d dzOlsOoydw otMmMatHWh jegMEyyddz0 21 EtsH, mi1} 5 fMfls. |
Otstols '
rdmmi € dzse s BIsHj O | 2y yddz0O 32 etsHO, mi11 5 Mmlis.
t OLter @ Odzgj otedL d3Ff otMmna/f Eyyddd 32 ctsHO, mi1} 5 Mmls.
ftojHh jMlsoakze h dj ItcOdzm dzOdzls ©
Otelsj ted Odz' dzOW G df jtelsj daL W
6 | EarlT. etal., 2012 rdmmd Sydw otsmMasHWh jetsf EyyddzO 34 esHO, mi11 5 Mmis.
[29] tcOMmMh qtcj dedj Ctctedzw Ol stcOdhf ZOdzlsoydd syscd (~2),
CzOf Odz OBtelsr , Ofts sy

d Otljted?

A



l totsHtsdzy § dad §

v OB d&zdyr 1. 3

bolsster 1 OBsdzj 9 Odzdj OtstelsT MOteOCIsjtedMmMlsdC O §Oyd

7 | FieldM.etal., 2013 | ¢ dzj o ted L o3 Qtalsgtcdidofmjlsdiz 11 dLr 20 §Oydj dzlsse (55% f s
[131] ¢ sdzls totsdzv )

8 | DEezDelHoyoF.et |1 dfMj Sydw CttosdOteds » |r jd" Jdzg© 65 dzjls, mi1l 5 Mls.
al., 2014 [30] Otcls j ted Odz' dzOW cdf jtelsjdeL W

9 | AnuwatwornA.etal,, ([rdfmfmj CSydwv CttetdzOtcdz n rszhq’dzO 36 dzjls, mi11 5 fMmls. ,
2017[31] cdf jtelsjdeL W

10 | BoseS. etal., 2019 dpdzj otedL &3O JdzstcOCtcOdzed O f Yy ydadz©O 44 etHO, mi1l 5 Mmls.
[127] 9 jtelsjBtcOdz dzts? OtGLs,thq’q’l]’tsuQc;o[ﬂzlsHMms:@W dzd dzW s 3O

11| Pateld. etal., 2020 rdmmd Sydwvw Owls', HdqEZO[ Yy ydqdz© 48 dzjls, mi11 5 Mmils. ,
[33]

12| AuerJ. etal., 2019 [ detsy jMlse jdegdz" | OdzgjotedL|f EyyddzO 62 cEtSHO, milj tesd O .d
[32] Otcls j tod 2 cdf jtelsj daL d W

13| NishioriH. etal., 2022| r d My S ydv Otlsr (Isdf |r jdzh ddzO 39 dzjls
[36]

14| TakedaM. etal., 2022 |1 dMMj Sydvw Otlsr (Isdf | Eyxyddd 41 cetH, mi11l 4 Mmls. ,
[34] Otcls j ted Odzt dzOW cdff Jtelsj dzL W

15| TalbotStetsk H. et rdmimj Sydw dzj oets?2 o jtelsj|r jdzh ddzO 36 dzjls
al., 2023 [128] LOHdzdr WdBSLEBO™ 7 Otelsj tg

16 | KamiarA.etal., 2023 | ¢ dzj otcd L B3O o tsMatsHWh j2 |r jdh Jd2O 63 dzjls, mi1i1 3 fMis. ,

[35]

bdzj otledL BO OGGls

[ 2y uddz® 40 fyg.ls,m M6l dsj Is

€e
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12 1 ddalsdyud M& OV ¢Jlsd toiqg Jdatads(ilsfou Md eiis fzs 18
fodmmd § dzj ddesd3 MddzHtesd3j ¢ dz' § 516

121) jdzgj sdyd MS oOw ¢ jfipy Jetsdz |j ddabitdsdntds 1 ) dwdzH tc 5 d30

] J GOL4AAST s M isdsidhIst § L ts(@REBch37/hgl9 Reference Sequence,
HGVS). | dzOfMmistswh jj otcpesdsy §DHOas f Olstscd-j dad
f Olstse j dzdzr = o O®Q[MDBizls KLots lsas ted jjdzjo 90 % Mmdzkz yC
ZsC OdzdL Oydet d LOBttOecdo Ot ls Mddzl.j L € tsdzdzC

[ dMmMm-p Gigd Odzls 'COHAS § e dzfs B dzOH O8 Is  ofn Ity g IdsiA
megd d eoefmlstc] yos lsmw HtedesdzdL dilsj dz' daets &S p 5 9
o G4 dzj (HJdzj ydfd[$ O wdips)O o & vl &0 izl O8BJo 5 |
ld dzgd sdyj M oOow MmMickClskztcO® mud st zomdc
d3d ) g @2E)d CedzlsasPAAAS - Otc OC Is j todets Hdzw BBz J
Yylsts disy dls Brilsy MoawLOdes COC M 6 6cdtsdzOd
tOMmh dtej dzd d &3 § ¢ Quf MdkdstBlz ¢ t5 w1 dizjj HstHo O daf ¢
dMmfdzj Hso Odzd ] BodesMd B lssdzder 1 § Oydj dzls s e
Vs ftodnatsHdIsMWo Gi€ dsCzlsafpR@iFAS ocd dizj Isd yJ f
9 Otc d CLails B4 ( | I dzd D).

|
Jais JP & al., 2000 (n=315) - I
MMCCEeHC- Gross O & al., 2002 (n=267) —
BapuanThI Bekheirnia MR & al., 2010 (n=681) | *
Yamamura T & al., 2020 (n=430) | -
Bcero (n=1693) i
T |
Jais JP & al., 2000 (n=315) 1+
e Gross O &al., 2002 (n=267) b |
cnnaiicunra Bekheirnia MR & al., 2010 (n=681) +r |
Yamamura T & al., 2020 (n=430) + I
1
Bcero (n=1693) + |
1
1
Apyrve Jais JP & al., 2000 (n=315) " I - |
eapHaNTEY, Gross O & al., 2002 (n=267) 1 I -
npUBoAALLME K Bekheirnia MR & al., 2010 (n=681) - : I I
oTCYTCTEMIO Yamamura T & al., 2020 (n=430) - I
CHHTE33, CUHTEY . (n=1603) : - |
YKOpPOUYEHHOro . |
Genka 13,240,8 21,2:1,0 55p111,2
1 LA A 1 1 L A 1
I 1 T T T T T T
0 10 20 30 40 50 60 70 %

t dmMizdetsf j dzi Bd yj MS O ¢ M lff @ HAS d3tc @zd As | tc Ols |
(plotOdzOdzd L ; twdMmMizdesS ©OolsstcO)
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Il BBd hdJdemise J iy Ry @jdas r COBMAI| tediH fMls O o d
G dzd y d dzte3y) Ldfd3j dzO dzd , dz=sCtOstigfta rizjs Isfqw  dzO f tetsls
d, ¢0¢ fteOoddzts, WwWo dz¥¢¥ Isfywe sy delsis edz" adffls t
sftejHjdzdeder = §sfkdvydwas yYOh j:-op. (oG Iyt
p. (Gly961lVal ) id p OGldgnt GRGIgoEgyVu)dos jo, 0 dats 2
d I tsmssydts?2 oécdd [ 2] .

Il OtedCQASPp . (Gl y624Asp) tOMMdzOlstcd o O dzfip
sO¢ CO¢C fOLOCIsjtedL 2] Ismw ayofiisistsH HOOHQH] Y6t
(ot 22 ME&Etstclsj ; f tod B dzd L dols jfdis ooz Hfiagdfris®
fJdzj stcOdzlsdzdmislstsy j[,2B & P ugefsiodgle Otc d O RBLIHAS
p.(Gly624Asp)s Is d3j y @sistAg v of "t thfted@je dzj dzd ¢ f 5B N j ¢
cdmMEed@L aodilsdw mi 1,05 IsEUEPHISd igdsw@agdiy L OB tsd
f sydj lemigletstsL o sdzv j Is  tc O ) fipdpOdtdc] @ PO IsCs@C] dzd:
[18; 139-141].

1221 OBtsdzj 9 Odzdlg HB®yYyd pdzlsis®@o dMmd dzsmisd s
90 tc d @dzls ¢ C@4AS

sdzdded ud MSdd fGesWedzyddwW d dzisistetsdgizeldng
fesdzO M mued LOoadMmMdl Bls SAPREAT[4RHRASONIS.] 20 9)Qite
M med (cjbjtesLdetsls 5 ozlsOdisjdas=itzd §afjudel
oL Od di3ts fif devsUsdd StecjlQj.dlo " B dd h j 2 Misj fyezy
N4 dzhtsifide j H | dgstsisfatedis 3 HEz2  d dzOC Is d & detistsisis@dzdis
Bz ls Odzls dzr o3 Odzdzj dzj-rtize tefd3ts iy t dyttelds] o [REESP s | Wisfr) dz
Bisdzj § dzjcStsi Isjud dedq lsn@Sy jlz isjfrdanisdips o d
9" Oy J dgdztsmlis+ ¢ slsH j dz' dz" - Cdzd ded yd MSCAS
f ety g dzls OdlakBRIls d o Oydd ( D tisdiss(fig ©dg'd d ff @
Mz yoO2dz" @3 BBKOL AR d oy j s dislsE ®fa{lO]ls [ BY ¢

lesedest § Oydj dzlstso BBy MEtse s f sdzO M
Mdzz yO4 dzO dzdfoy@te d Qiglsisishp) daf) j wlf@LEAS,dzlstfsted o tsH W h
Mddzisj L lz$isjedUQP dzdats 2 tH dipfad® o dzj dz@'c d 19 dag P § dz
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otsLtOMls wWOLoadlsdw mil 5 NEO, Hisiys B9 dzinjsihs
ey lstsydzkze §syj ydgz® o' 3y do O dizsMmEOR Is @
Y di@Ra@Es-7; 20, 138].

17 60Oy j dzdzts s - Cdzddzd yj MSdr ftotsW o dzj dad .
stsdz' €58 Isdf sd3 €QLEAF, O deldssd) 5B j alzpatz jn Is Wwodgftc dog disjdTy
Hsd3d dedets?, MikBHBMJ dzdzs?2 d L dyddadets? az
LOdRJId3" = d L O=Hg detoe[B) &f&5288; 138 145153].] L O d md d3
sls dztsC Odzd L GCoydteld @3l J ezl fy 2@ § @d 0iz@ tedr ™ f dzdf
@ jdeslsdf dyj mMSdj fHtweswoadzj dedv muedp: 1) L C
tojlsdSzdvidsts?2 Mmjlsd d jeEts HJ cEBRAIOYES U -
¢jlsjeolsB] Gil@Ede, j ddj friClg))aysdc JBjUeits o &
ftesMistcOdzMmis o ts, -W & Jab Ynplatalz®dis o dgts  d-6 35 gete ted3y
[92].

s OteB ¢ MiAtHde'dR) dz, Bt HJjdvENd2 oL Odd3t
d U5 yjfvwdd dasdzk sGe dI€ @5 sis Ui sfis s ts O dafij dirCva
Wsttodidiotso O3 UDBRA4ESC MO tetse d Mmoawer ! U3
Csdizf sdzj dzgls O + CMlstcOYj dzdz® dzv toedets G 5 dBOIs te ¢

[85-88, 1521 53] . s Oxyrsd dNiisimistsdIls qdzr = ofizle B 16 ts(
d MsOBdddL Jteso Odz fsMmtecj Hilsesdd h jMisd o dz
[85]. It otjkw WstdkdiesaPddy UBitsd djs0

oLOddBsH j2Msealze s { zIsh #izd ds'BSdz]] dzO O xlzistis] W @
flsr €s0¢d (VR3) M figjfiideg) 21s teylidyd dedts @BdE'd  H\:
dHJ dzlsd ydzr = stcd d3j tctso oL OddisH j2Miseakze Is
Cslstster 2 MsOBddzdL oz j Ismw h j mlst & Ctso
fsfjtej yder &d MmowLw®d d tBhdted &3d e dH
oL OdBEsH] 2Misgdudged 3] B8] MY J udoe Ofls tefhls Il &
BtsOCIsdo detsf8B]: 4 [ 85

1 OdBtsdzj | tcOMY tctsMmlis tc O dzjp d2de'd B dzlis t dH tsakj aky
weodzv s Ismw  ydls jdijdase,” | o j( KOs§%zmd ® doued M § 38 i
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HdMEkzdzr ¥ dHdz" = MmeoweL j2 Hddzv ; ipodEONSS]|0.dd ¥ '
ftiojH dztsy Cydets OBjutets © COwBtcSMddz desd3 H s
dzj B ZOesftcdwisdes gz Isj yj deds mu ¢, sH d&zOC t5,
LOVD Y ¢ OL Odz, vyYlsts GORES O @) say d ¢ jedzp O dzdz’ j

NCIH sd3j dzj , & OdP'S lsjEafjLjzsf sL Hded B3 6OL o dIsdj
l & pRQfiPdisodzd o ¢ cdzdzOcj dsesd HSA] dz
Metslse j sMmise j dzdzets) O IsO¢ YJ§ daf orweoddz |
MtcOodzj dzd® M Hikzets?2 ORJdsS dhdzsls®Y d jdadls
( v @Bydad) [3 146]

s OB dZd yOSL lcdMmMls tcOLodlsdw mi1 5 Mmisn aMeo f O
LOeadMmMddismisd ©ls tmhss j dd@=AblKJavige®. eitald BDazs O
GibsonJT etal., 2022d3ts H d W d S[® 144]) 2

r sd3j & 1 Otcd Odzl MOteOCIsjtod| I sLteOMmMls mid p
¢4 @S gq g emd Od
NC1 oB3d My dzi | Cyst Od3jndd® ( | 31[16;33] 0,23
° 0t d Ods dzCysL O d3 [ne2R) 34,5[22;39]
H dzj o9 ( 21, 1N6, 8
dzts dzfg @zbd O ( 20, 4N5, 0
o Otcd OdzBtczj dzd j &3 MOI 25, 2N10, 7
(n=45)
Bd ) g @d Oe26)  ( 25,6N11, 1
oBd ) fig jOds | ¢ € L t5-20 (n=41) 26,0[24,0;31,0] 0,41
s 15 dzdzO ¢ L CL 5a83(nA16 | 26,8[25,0;30,0]
dzs " 2 Gly-L OBjned®?) ( |28, 4N12, 4
dzCly-L Od3jnetd®) (|40, 7N17, 6
L O3 Byz@@la, Ser |31, 1N14, 2 0,002
Cys(n=68)
L OBGR@rg, Val, |24, 6 N8, 6
Glu, Asp, Trp (n=83)
7S(n=14) 20, 3N5, 4
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¢ B dzsHEd) d Bj iz¢ O tBiMJ UudJePshcbEdgd
O LdzOydls Mtz sktodzzs -8Bk ¢ O dacfu s B E)fpLj 1dEf
o Otc d Odzlsd j dzfOLAAS, L Olste O ¢ dPHF B jddg, 7m OtcOC s,
SlsdzsmdIlsj dzv degts B dzOetsftcdWisdz d3 ftesG dgtsL sd3
f smdzy 40 ldzjlsidis [%1)5 5So]te § 1Y dzdz’ frds G dizjOdp jdasstQY P, ¢ ts
Mt HdW W fsud udzOw Oy dfjodlg wgbfinfish) @zFdz O dzls O
s S Odzd L 5o CaededIBMrg fyls TFo dzv j s ® O dp®4) BA4ATHz Is
lteslsdoatstej ydjg dBtsy jls BT Is! tsBi Widzj dets Isj o3,
Metstejj Bl df O ¢ jagogs | Blstdiss » Cigtqaidsia

14 BB | d fff<i€j GiLts,00Ctgdists -e3@ fg 6) O dely 9
COL4AS, fteddzj YO dj € €Ot tsC Md &2 0dpts d3lzdaty Hictt
odzdw s hdj dz0 byfdfjjtedL IPirsyy diekzy sw B
ftotse datsL tsd3 fif OmEBdisdkls s ou ts5¢ dzO fg @tEzdzH tlz ¢ B d5 dzj |
WJdetslsdfcOmwd@fo O sfyw o fdziz y @jO it daSin@ddy d «
53 Gc@QiZ@5 [3; 149]. od&OddL ¢ jdRVB qajj e 2o
MisOldmisduyd M¢d L dOyud i3 ~H sH)Gddzdaaf? S0 Mis
Lo did dBisilsd £ dzd ¢ 1Oty dizfs QugodiyiglsdsiTOL4AS, ¢ jdztsj
f5¢ OL Odz, ysts LOdBj dz0 cadyddd oo Oofy
(LdzOydlsjdz des Bdjj CStbkfd j Yjd& ¢dzdyd
L Od3d dzO di3q Gdzd yd dz0 dz0 0O dzOdzqd dz, i tod dz,
dzj B dzO dstsif telk] Vf s Y joazdds L &Y d | dels 58 O g pONHA]  (
152 153 156].

ldddlsdyd mMé&dy o0OtedOdzlsr o dzj ¢ sSiEsEdie Q dials’
Mddals juj W5 d Wstktddteso Odzdj G jlsjtetsdij etso
tOLodlsd® mi1 b O3QmisH B] EOQJ 9 Geis tsEizge GAIZAS
c.(T665G) p.(Fe22C) dzs ¢ OdigfoL tsto DudaAzy 12 ( dz ¢ tsdzdz
slsd3j uBdtgdigr W § tzfp zi f zeag f eslsdyj NS et It
fescted Mdese Odzd 4 L OB Sifizf 8 PUk® " § BNEI§seO® Jofe
15 dzjls) ftedu) ®siiRis®Gls ftfdzr & HIW W k2L dg' &«
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HOdzdzr 8 { dzj Slstetsdzdas? S tesmSsfdd [ 150]
W ded ZOZOded dz2®@ dz®@ ydmlsjddz o fosLdydd

Hs sdzdedls j dz dz' & d3j 3 st dzj § bdgw2tg dz LEdz@ngdimgstz! o
WkdeC ydy -dljBldjduisdsj wse [ 1507 .

1236 ClstcOtej dzOdz! dz" § I tec i WOoydf i) sdelss 00 9 d M dtsiits ) |
stse j dzdzts i ls O 260 jod@EPLAAD dzls

J | fn dzj d3dzts ¢ sy d fdzj dzdz” d3q H O dzd
1 CMistcOte] dzOdz' dz" = MdBY lIssBisg HsLOdzdz - f @ Fd
me ¢, IstckzH dzs s UsifipsoBly) ¢ dzdmeigdeaRidls) s@OL4A5 daOj digid
tcOLodIlsdw d Ikwyjifmls! 1Isdr ftotswedzj ded 2 .

[ J 1sGz0 dzd L HOdzdz" = , 4 49 Ctiddz sudfth & @ § oy dzj dzls
o' Wwoddz MisOldMmisd ud M d L dOuddgiza iR Ldzg" udgc
o Oted Odzls OdIOOL4B5: G Jndef % 4 ded § Mdzz R O {f Olsjdfjj B dst
&3d Mg @fd Odals Od3dfy  @&iS Y teffid dzls O d3df o BESIYD dzls C
MYy dzOXNcpdzc7 7 % frffdzdy O Bz dzr = f j toj Mlb tc BASCAL) -
fsLHdzdr CBetlsd n Az O dzis O dzdlsds mn dets
L dzOud d3tsH up@hdgts ) Is dits tsth @gaPindzis tso - 1) ts dzf) te E3af dgfnd
3d f g @akd O dzls O WOPLAAS ( 8 9 dzf % ¢p< 6,00 BY,, d tod
g1 v fted dzOdzd e Pt dep deig g dzMtc j H dzjddFO8 s8 I
f tedfd g @2E)d O dzbs @ &zfp Wlgd Odzls' d o Oted Odzlsr ,
B Ot dedgf d®MMsyddtetso Odzdm! M 90% 9 j
¢ 230 GetHOMB (5 MDo dzisezPesd M ¢ 18 dafO tefddizls
(p<0, 001) . wdzady | dedJ dpcfApifgQzsi] OB O dRIPUAKES oG |
fesdmMasHdls o BfSdz)J {15 Hdfld' oL f GRIOL Of
LORI dz0 ¢ @t dPdzOcdz@z, Otcc d dzf 8z, M &k 20 dpgPdz,
Gdzd yd dz0 dz0 OdzOdzd ds,0¢ Wity dpd d i jnldsiy v disf
cOL gdsff sOSC kL dd E §OoyduuasLy. m mued (v OB
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v OB dzd 4O 51 ®OMIs ©OLoadlsdw ] dzf s dzjlzo taigaz Wi
me po L OQadmddiismisd ls tsM)se@OHMdstIgisIpalal, 2@ d O
GibsonJTetal., 2022 KimJHetal.,2 023 M &BsHdWdScoOoydy ?2)

] 4 ded Isd yd [ 8C0O0dzdL OydVw | sL tcOMmls P
o Otcd Odzls"j ~nOtcOCIsj tc Od3d dzt dzd Is
COL4A5 L Od3j dz’

stelzfdzr § HJteaddB)lstets2Cd ( 10-11

10t OdzlsT MO2 Isi345mf dzO2 ind dzg| 10-18

[ dnp @iy d OEA0  ( 20-32

fdmMmJ dz 1 ¢ L 8-@0(n=9) 35[31,40] 0,85

9 Oted Odzls™ |1 ¢ L RHES3(N=33 30[25;41]
L O &3Sz @la, Ser, Cys(n=8) | 50[37;54]
L O i3 5zdz@rg, Val, Glu, Asp, | 29 [23;36 0,004
Trp (n=34)

41U k2 HijljaMmidej m@¢ smw 867% N HAS =IBIE 2
[ Odztsyd mdzj tzezts s € oz fsLotsdzY jIs sy dzed Is!
smtse j dzdesMisd tOLoadlsdw w1uv k2 HjIs] 2.

1 OBtsdzj 9 OdzdW™w 6 dzOL (BJL ¢ s dz$ td j=udf oL@z
ftodpLdeg Isj dz dets Bk 40 % €Oyt s Foils dipyud mpkdd L
o' MsCts?2 YOMistslsts?2 o' dzp dagddffis] dafic O © dgg glzdzls S &
o Otcd Odzls O &OLAAS (20250 7468 M istsls opgOlOBLK[4 5 Apdzts
138]. J Ctcettolsdzgsds dMmMmdzj Hise Odzd d, o C dz¥ -
fsCOL Odats, Yylsts dzj delsdStsdgzfm yOh § HdOG dzr
Ctotlzf d3d f j t6j Mls to s 2 dRtOAbGR EBPI40, dAsI0) GAHAD (36&5490dz ]
fts5 MteOo dzj dzcter O thd @3fldndgcfie( 6 , 45%) [ 4] . t df
BN dz o9 hfjdztlz@Q @y yd¢ 4§ O gafcpagly Gz Odzlstseo dHO8 BB
M 202 Mddzc © 5 Mic®O wzf Gedzls © BOLEEH: 1) B-R, dBEF{O5%
[R 12393=0, OPR=2d 14 (9528 pPprRO10BG7, Mtls:
[5].

vOCdds GBEBI B z taddz’ § s CHELAzdE ( stsld), 5 dzip|fiiplsd
o Otc fs@dzlsc GAIYPAS Y to j H jdapWetclis dztse d yd ME d 2 lasdse dz
1 CMistcOtcj dzOdz! dz' =  tetsW o dzj alzd ?:qlieg SfdE) yd j tddBd
ftescte) Mdtetse Oded Vf tsVdatid jdifizvdm@lfi lddsdd ¥ L OB 5
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z Bz ydadz ¢ Hdej sd ud MS d Bd 2 » B BB ps@m@aXnd i3
Widetslsdf dyj m<dn f 6§ ds@FdaizdpPtzdz =iHs ¢ O dzef L O
nOtcOC s ey d O iisets d L Odzj h 08 h j ¢ 51 OFR]
Bd g @zd O dzls OGOLAAS. ejjddglsdf dud MSCdyd feswedzj
N4 dzh ddz fp meatdz: 1 j 2 Mmisj 1 4 dzd LOoadMmwlils s
d dzOC Isd smm@ tpddis M @s~.sHd B Blsdzj IsdIs! Yis s
Wi dzslsdf dud MS d A teedL Omssdipiie fils ovtas Is 25 Qi A s
ftoj ddsizh j Misasjididdtds Odzd L  tetso Odzdz" = f OydJ dzls
dazd s "drn Bisdzj § bWy j dzsp " Eigsudglragijdz' L QizQs digifpd
dzfH dzstc B H dg' o s Lotd MBiidddAs | Is t§ lklg@zd YW OMistslsz d o
o 5L talplsd Md d3" =~ € zd dgff ¥ 5 B~z o B dpcfs'ls,§ dzy d Od
By dBHSBRPLzEssORY Y ddd ¢ dsistgfudd .dz0 ¥ j dz

13 CWWJClsdo desjis@df d dleze d B d Is s tea gD dec d 15 Is-j dzL
Odz' HisMis ] gthtEs p B2 L § Spfijidasitdade’ iy min d dzH te s o3

1 MBslstew dzO L dzOydlsj dz dz' 2 1§ tedsjcdejj ndipu jo
d fOltsecjdzgjIsdud MSdr d3 ~nrOdzdL dzgtse tOL o9 dIsd
B ssHOIstsc § dzof bd wPHYH? d Op tsdfj 900 EMmd dzd W
ftosW dzOSIsdCkE ftotsctej Mdteseo Odzdw mial bk ¢

[Mdzsodz’ 8 Bj R Odzd L BsdB ftesctej Mdtetso Odzd
slsdetsdlsj dz’ dets o MsC s HdzW dzj f tsdzdats yj dzdz
odzzlstcd S dzzB sYS so tsj HSO oddZj dfdiits j tdf QcpflovsmH jvdzd)t.
OClkdeOydj?2 1 dHtslsjdzdOdz dzr n, &BjL Ocdt®@dz' «
vsdzady jded ] o dzzlstcdC dzkBsyS tsotséts HOo dzj dzd v
flstej M d L ObttedsL dls! §tetsc tglshmdtetse Odad J

I 2008k ¢t S jtod d3j dzls Odz' dats d g Qudztis Ol If @ df
azz y" ®y b utezs o X dzaly) a3l PlpEddetse Oded § daj W



42

A do tsisffs’ BdeOy Asdptic OF o HOS{ ¢BBS Y dels ©  § 5% o dzj da
f 5L o s jdzbsdiusiusl tdzo " X d o ©J REPISK.OL O

ldtwe" § EZBJjHdljd d j Cdzddzdyud MIbggpoOh@
6 O] fstgd dinded 4 § dzd d Is § d3Y 506 diftaity) Gtadz] dirsf (st Onch
sfkzBdzdCtso Odzr ctokzf §f s5GBrodgoy j2dP 1°2 ocds c[dBe.j If
Bzdz! Isdyj dzlsteso 5] doffhpler junjtsler © d2d8j 3 BYff @agd 4 dzls C
tcjedmMistc® w¢ (269 iz ydds, 209 M mud) ,
tcOd3d § te d dz, d 174, zOyoOe h dr dzj ygj dzd 4 dzC
(Hdzdlsj dz! desM-B! dzs sl OFf didh§ & tsris B G izl to df e JHiEYE 2L
(h=115) d MmMsOHdd fFrd2d)J dzdfis "t€'s no (3 do Of c
MeMsOeaddzO 50% ¢ 55 etsHOA d 100% € ¢6,0
Mstslse jIsMmise jdzdes (p=0, 036) . Htcj Hdzv v t5-
Gtz f On BJL Is] tcCfazfod dzff uptlzdH’ dzefc t§ O-&BGY [ o
(95% 1-R3)18dzj Is, Metslse j sMmise j dzdats) , dzzeyMaz©
fOydj dzstso, aqu@@yU@O"GEOHY G §totsisj d-Bztodzgils] 4
Hesfteslsj ddzzted yJ mMs 52 MisOHd(d (100% ¢ty
dz®dzt H j dzd v ) .

[ dzw s tej HJ dz dzd W LWW i SCIlsde desfisd d
Hsftoeslsj ddzztcd yj MEs2 MesuOHa d2 0 WAL ¢zO0 y p tadzts
BBz dz! Isd yj dzls tc % tisgels taftodficjlzBj tsi3ts | EARIQY BROAECE O dac
[ 57] . lesete MMdetse Oded J @ dzig digl tddisdgts §f GIs@Cd
Odz' Bzdsd dzzted d . §Oydj dzlstse M dLdzdttse
ftoslsjddzztedd k& Hjlsj2 M dhersHds?2 O0d BE
dmimdz) Hse Odzgdv, kB dzdS o Odzsdzr d3 8 2020 ¢G.
454 , 8 llgkelsds H dzd Is j ezH getizff k1 6 GaBlmpiki) , dzOL de® yj
mMdzd y Odzs ted ME Hescte MMdtetseo Odzed v ¢ gisOR3tc Iz «
(95% 1 rRL29) ,[BB] . [ Hd&OC 5, teOL dzd ydw )

ftescted MMdietseo Odzd j dB3 G dzsd3j ez dzts i @lOH A d ( A7
mMetslse JIsMmise jJdzdets) d oted d3d dzd (o4 164 InMmd-tcB ¢
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4,0) dzjls dzO IjttOfdd d BJL, Mtstlse jlsmilse
Ftocsodsw [ 58] .

g YJdzr¥ dzdoj dzdtetseo OdzdwW o dzd W dzd WCOEIABIS B |
COL4A4, COL4A5 O. Grossd MtsOo Is. ftese j dzd OdzOdzdL
fsHekzff O MdeMtse dL 15 MijdBBj2: oBLIOMI
rrR PP o ctkzffj MmMdeMmtse, ¢dz20 e " td@ dedefjnu
ClzsBj czdzsf Olsdd,  sRBHtcEd oz kR & 7 B) &z d B H
zZOYyodzO IsjtoOfdd [ 6] .

1l sfdzj Hize h d§ dmMmdzj Hise Oded W IsOC Y J i ts
sj Of dp¢ g yh OjIs sy yudzz¥ o " ¥ do O wsMls!
slis s B | dedptOfipls jOzls CCOIAAS (7 188]. 1 syJ ydzOw BEsMmisd o
Bz uddz i mud, §sdzgwe"Hsj d&d te@d qizOdt ¢o
slsmizlsMise difj sezj Qs 8 OL 9 dIsdw mi 1 RB53,09(85% o
r R 16,498p=0,003 [7]. ] MkzyoOj cjdjlsdydmMscdn o0
md dzlsg j dzR Ots e 3= j dedzcpab fOyd J dzlsse  HtsMisd ¢ Odzd
sjtcOf dhgff it 8 cSHOLBI] 96 MBOAM dder M@ 1¢
23) fwd 44 slkhkzsMseadd,; {§td GGBi4dsifjtc jlsida.
fsUd udzOv o' ydo O ddsmis! £ fOyYdguaBseI 3%Ly
73), o Ists otcj dzv, COC Btsdz " degzamlsodz] {HOE
Cdzgj ydets?2 ItsySd dmMmdzj Hse Odzdw € 50 GBH O

1T dzs f 5C OL Odzts ¢pds O dglf yh Qisls L ff st dzls ts
slsdzsmdIlsj dz' dzs B dzOG 54 toc d WAOLHEASAp. (Gly &2 AP ARIBYs d3
f OydJjddstso dqutsfilsbifpa d&zd 5 Mmls. o ctlkzffj dzaj
ZOyOehdr Jjet tyjdapdedtf sun ddo (D figfta © 92 &P
MsOHdd ftotslsjddzztedd d ©W0Odzj 4 [ 140] .

[ i s@izOdzdL tjLizdz IsOIstse 72 i(BEBBIsdzo T dzf
By udde d 234 yjd"ddz i mudy ¢26<C DO B dA dzdl Y
HeMiIsdy J ddw mi1l 5 Mmils. . §-©ydizjdzls 95 6f)) . ¢
orYdo O] @i3sMmis! Hted mued kojddyde Ojlsmw BTt
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QR=0,32 (9%, 48R0J 40 (95%W,[7H)0, Iistslso
WwicCl kjwofda dOd®dMdls Gls & Ot OQLEAStcOd
dzj Wtcsf toslsj SIsd o dzOW Isj teOf dw Zdsj dzt h O Is
dMmfMmdzj Hse Oded v ¢ O€ j dzj IsfqOng dDcdfl<ieizls Otbigef™ M dYf digld
fd dzlssj LA COs tg | Bzdzts dAd@z0, 22 (9 5047)px0,002), ,0 6ls OC
Bd g @zd Odels GEAAHAS( R=0, 29 (9506 G4&) ;0,1@30,
CWWJClsdo diigi s tafjfHej dzv j IsTqpw MIsOHJdj 2 dzOL dzO
Ml 5 Mmis.d dzgg cz@alz' dg' o3 z f OydJ dzlstsoe d
Hsfteslsd ddzzted yd MS 52 MisOneBB ) ¢ detsdzj thlicdis
ftotslsj ddzztef 4pMHIsY MISOHdJ 2 MdadyJ dedw W dz
M=207) d MRsMsOBLY(BR50, ¢RFM®, P& ( 956, 2 R) |
LR=0, 55 (95P4 TR) .0, Q6EE6]o j sflsoe j dzdzts

| 4 Bdese sydmdzj dedz” § dMMmdzj Hise Oded™, ¢ tsho
Lwwg Clsdodasiisd o dze d e delg to teetOds @) dimjdgjtsclisly] @lzL (d iz
BdzsC Olststetso  toj yjflsstotsea Odzeg dtsilsj dar  da@ed W
LOBBdAdzj 9 OdzedY HBYJ & o yYJ dztsd, d & f0ydj«
M sMisOsddssy Mmdzedy jJ dedj ERZtetsodzw fteslsj d dzlzt

S sdzded Isj dz' dzr 2 ddzlsjtejfm orLrMmoOtls HO
Wisded dz upulzd vl digdtz YO  dz0 Y Q fQizizlesd w@ fhd ds 2 da
MsOHdwYn cisdijtezdsf Olsdd §tbd MHENSHESGYYd
Bsys?2 Ezdj dz@ h OdzOMm! E-700 1% % d( DR% 8 p43,8)9 6
fOydj destso, Mtslse jlsMmlse j dzdets, d Mmts o tcj d3j
31, 3% Mmdzrwsjcess dOyYOdpe | jstc O)fcddd daf tdagl © M 1
dzO y @rdzyy J [6kd W

J toj stetsmt j SIsdodesds dMmMmdzj Hise Odzd d, )
fteslsj ddzztedj?2 BBdZjj 1 &/ dz ( o tshutc AfPls 5dbS |, o
IsSOC y J BN dzs  5¢ OL Odzts dzdugldiglr § 4665% § off dgizya(d
BOSC Nd BOdz! de" 2 Odzsd§tesls d datizigef U Jf P2 3y W
sjwofdd d dz§o B&d teigemddaids dzj ud dzdv [ 55] .



45

fteslsjy ddzzted d ¢elzOB W @z § G5B J BB dzMIs tc d EBGAREZO
Z HjIsj}2cOfg das? 1,Is fieissiafxfj Ht§ sdzdzd Isj dz¥ dzts
ftotslsj ddzetcdd dzO 50% tsls d fnr tsHtztdigh & i ozdz
ftiojHdSC IststesdzMbb i W di4 W dessdetis sis | € ISR QgL 6 Is(j 3K
0,27-0,79; p=0,005) [54160].

11 dzts  ff o jHdfts dztsylsts H dzd Isj dz' detsfyls Odzls d 1
didgg By il LOosdmjIs! sls dmMertHB@ESets ko
RiMMmdzj Hse Odzad j, oS dzZEydaehgd; 79cHiEBRHR &GO
dzj ud dedw -176,,98 ) ( 1ldzj5ls) , Cslstster j soadz L Qfofrd-fits
ftotslsj ddzztedd B' dzd tcOEWHNFIR)} <2 5 dalc /3¢ a{1Ey Iff 1
2550 &6/ M hBYPI>5®B Be/ S c/ gizls)yls s difdad 1y dz
LEMStyydd B dz¢ O M Bts ytizd d fn B2 eldpgamigzisdn ' § ©a¢
12 dtfz, E 57% 2 P yWBcwiBf? Htsslse jlsMmise j
dzOB drizcivy k2 6 d3O0dz' yd S sef s Isn f EEzjevdss Is1d%) 4 f
Fteso dzv, Gldgj yodztsm: Mmdedy Jjdzedd teasan, oFf dz¢
-4 dL] B&&] . | bcojichigftcts8d Ofzd j tcsdzts dzj tolz «
mi1l 2 fls. kg gessty) CiQ8z/%) dd3j § & F o dziz t
mMkedzj Wieslsduyj MSEsets kZtetsodzw [ 158] .

1 4 HBMIsOIstsydzr 2 d dzj mMss2¢d2 Odzlsd f tots
dzj B dzOcG s tod W Is dzts § o dzd W dzd J i tc IS P dfdeiotg ofizfs
sBkfMdzOo dzd o Ot Is dzj sB - tsH d s M s fsdmc O d
sj cOf dd. RdzedB dIstster tej yJ f sstetso , a3d
M d s dets ZOSYldRjdic p dgfsdz' M Ot Is twOLoadIsdy Au ] d,
LEMY j edd3j dals Odz! dzg' »  d3tsche) dig 2§ G d jddaldf teatsus d
Mudls Mmdad > J ded v I8k 162|.q hstsd{d Sed aydo’r § tJL
fsdzzyj dz@ ftod M sdz L 59 QeEdsde ddjdacients] IS stdstdcr
sdf PsrtccMmMiEEBH T 7 o L tcts-Ep@'R AN Midz] i ds o [OWA[Jj, ¢
112 f OydJ dzlstso fn -6 odzj L cDMIsjH j & H2
CsdiiB ddzdtetso Odzdzlz ¥ duls j §OF dfdze d § {f b 5 ted@Qlig[tc  § ozt
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CsbtcOdNf selsj® 2 IdfO (MjHdd?2 §jtdsH
bdsjdz' P jdzdj Odr Bk deted d (8994 tisjls il amsa
ftoslsw y j-UA  dsPipeOpjdes Hj dgdv d Bf dzets ©BE©OL
qL d3j dzj dzd ¥ r=-@82,5%0,000) [166]. v j dzH j dzyd™ € Bsdzj j
Odssdf esls j ddzbted yj MS s W W jShk wlsdj Yo dz
fn meddl % d 2D %plshMigePllzdds3 1) d ftod Myl O
MtcOo dzj ded* M d ¢ &5 datg itk g Hzdgd dz/ Cdisju@E® d dzdld
(IQR: 876) IR B38) ( d¢3c/ ¢, pre, B1B) o[ 1665. ) g gflzdztizis iz
misj fQade 3 dzzted d B " dzts Is d&3d U ®Y Olizls B Ga] §
COM4A5(p 1865 HBB 775 dBe/ ¢ Ctj Olsddzd dzO) ;5 o
G J dzj Isd vgj A€ HARBISO gz 3d dzztcd W o j dzd yd dzOfm! o
B/ ¢ CtojOkddeddz®) [166]. 1 sByYd j %%
ZOtcd j Bl ®dif] stols j 6O 2 IsdfO B dzd nsll)w o c
o Cdzs YOV zOtbkh jdzdj W dd lst®d s dedgtsd 5y b dpds
fsud ¢ o 1 Mdkzyoj), ns®) o dlszy tcg f O tzj
BOMMr nsJ WO €4 dedlsOdz' dpiz¥) ;d div j € QP s oz d
Mz yow s (8%) [166]. vydlreoow, vyl BjLt
ZOtdjotsets ClstcOdnNf swlsjd 2 kdfoO daj d
ZOMistswh jj otej d3¥W day dMytsdz Lz lsmw o §J HC

1.4 AOCItster todidnChfdn diftddsscOdzd v L OB tsdzj 9 Odad W
Oz f stslsO

RMatSHY dL fOSeijdziL O tOLoadIsdw L OBB&
syjodHdts, yYlts &O IjiRfr fHtescte] Mhdtcso Od
dzOtelzh j dzdv Mddelsj L © d WEkdVyldqy QUSj(HSjfdey §
smtse j dzdztsan® s diz@ dzls © €OL4AB jdizjL d G Blsdats s+ &

2) WizdC yd sdzOdzt dz" § smtse § dzdzts mls d f SH BB
f sHtsYydIlsOtcdz = Gjdzgj sdyj medn 9 0Ot Odzlsts 9
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MofzlsMisak®Q gEtcts o ftcdesHwh dn ¢ ¢ dzlz B t
(OBMsdzt sdetsj / sSlsdesMdIsj dzt detsj bkd3j dz' " jdadj ¢
sy dteg dzd J , mMsfzlsmiselzs h dj L OB tsdzj 9 Odzd W
oz lstcd S dzzB sy s G s HOo dzj dzd v ( Otelsj ted C
sftcjHjdvehd] ddHdeodHEZOdM dz@ 2 wslse jls dzO
tcj] BsH j dzdteso Odedw 44 [, Cdzjlstsydzze o1 3y do O,
138 168-170].

s O¢ B dzs ftojHMIsOodzj dets or h j, CGLHASB J (
LdZOyd s odzdw e ls de@ tephbewttzse gy y yddz, o
Nddhdd 1 med (cdkzOo O ¢du 3)zo jdufp@PHJ
o' Y do 0O d3sMmis! Ek §O0ydj delstso, dzi L OoCPINESRES
shtse j dzdets © MAzEyoOj JjJ4 dOYOEZO dz2O tcOdzdzd -

I'gjdzt " j2 Mmisjfjdd dLojMmisdes s o dzd W ded
me ¢ daj MY Jydidudmédna (EkZdzdojtemMOdz dz' n) &
cOBtslsy O. Gross d mMBsBOels. (2012 6. ) BT dzt
<45 ddz/ dFfdz/tsls,iz3s fds o (f et Isg tc@d ddij JOo d find d3r «
Sftej Hjdvohddd f tsyuj ulkelz®s L & SHzPdE)Jdasdpls !
o' Wodzj dets odzdwdzedwWw ¢4 d TdkzO dzO otcj iBW
MowL Odgs M dedL CB82 yYyOmbsslts?2 ¢ d ftoj tsBdz
[ 6] .j dgdflgOyf tetsls j Jdgztedd Hdzv dgj Wietsdzse d yj i<
fSHIse jtoy Hjdets © d3j Y HEzdzOtctsH dats dATHNA by, € Is
oL LOME &Pls, w©usar OH5 dsd/dRd dekdeds Jndsdis C
10,2 dzdz/ o3d dzF/ 1c, /8  figic O o dzj ded/s d3dfinlz/ 4 ¢ ® B & By d J dzls
1 CMmMCtejydj?2 BjEZEO M dsyts?2 >1 6/ 6 Ctoj Olst
Q1 R=2,19(9 5 % 1 Rr-3,2B; p2a00001) [171].

[ dese sy destetsoatsj dMmfMmdzj Hise Odzd j , 9 C dzs Y«
Bz uddz; o QRAMERAYS) )26 HEC OL Odzts, | RES,E5(9d8A% [ dRe
2,668,11);p<0, 001) , ¢ QReLBHUASS % iy ”2|6B);,020902)me 1 v
QA R=1,89(9 5 % 1 R-2,7¥); p3QL001),ftc & s A60 dgcdz/ c3d def G R=B,33
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O5% 1 R4, 3@<OMOOsls)j,d dzzted J PR=5% (95 %c /1 Rz 4 ,
22,73; =M@ F ) tedzd § f RPZAHHI D% (1 R-3,1H;,ps b5, 0Ol )
9 Otcd Odzls ORPLAAD, cfftdaf o sHWh d dBd diE Ofif &2 j dedizd dz
QR=259(95% [ R-379, XD, 001) ddj &zd MmlsOlsdMmlsd
o' MBS d?2 ¢HME iOL o5 Mis. LO fjtedsH d&zOB dz
10(IQR: 614 ) dzjls) [ 4s§)] .o dzdJicefeitéysin d © B & Grgze O
fsufit€td mu¢ &DY MO OIEFP.6IE 5(% 1 r-530); ps001),
d2Odzd udd & f OnRF]eBS% gle23g;p=0, 023), (6t
dzj Wtetsls d yj i S1tRe2B4(2 %o dze4,20,p868, 001) , mis 1} 3
(QR=2,0395% [ rR3,0D:p8G, 001) [48]. ltd ! ktd,
mi1l 5 M. bk &Bzyudd 5 maed wWodwddfy:
dsdz/ d3d dzF, 1, de@dzdd3iq 4 -odRjte o B IGHOWMS ¢ | @ o M ¢ dzs y
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14401), M Istd dsdddf quugsp s j dedff) d BBE TS HJ
dL o3 dzj dzdzts ? 11 ftoj sSB&ZOHOdzd d&BOdz ydes d,
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Mize dej W o ls q wigd fStesselss] Y4 M&,sigded 3 g wag g dg” W d dz’ Is
WwizdSydd fgydPn. (uv0OBd

v OB dzd 4P ZFUAHZOB cStc OB P @OW j cd Misq §a0 WHQdsd R d
sls fMlstezClkzter 1) 6 HOddz 0594 dzj € Is to ts dzdzts

L4 p
s zd WzOB st Olststd Mish teOd IstsdzS | t6 Oy dzts
ftsCOL Olsj dzd (n=4) (n=37) (n=53)
1 2 3
[ Odz' ynf(%Y , 0 (0,0) 28 (75,7 44 (83,0) | p1,2<0,001
p1,3<0,001
p2,3=0,400
] 5L tg@fnlks 9, BN | 11, BAN| 13, 4 N[ p1=0,425
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P2,5=0,745
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lted HftwsojHjddd SHARESYOCIStedzse s dztse d i
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dZz2O dzd ydzj Bc@Mmistclz C Is Iz tc dztxg] tefzrdelz iz HdgdIR) 26 diy md
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[ Gl sdse 1 1 jtoj i3j dedz’ | 1 O |[b( MisOdzH | p
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B sdz' h ®ddzfiHsjals=P® 74,29%tsls o fmj - dzj Wtctse d Y fi)dHA
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fesls | dUzz0eaf ¥dfpld 9 S5 3, 0 20N@O1E). 2

¢l R M BBEZOHOM] ddL 2?2 yYykemlsedlsj dz' d
Hjlsj?2, Memsijjodsdes € d §Oydjdastse f dL sdzd t
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Cdzj Cbtets dzdzO" | b 2 BBABO te dzts 56,4
RIS tesh@WH)dv | j o s5@BY 17,0

[ Odz' Yd=63y 83,0
1 4 BOIs{@B7 48,0
| J BOIsEZtedwY + (MFA@)SIs j 85,2
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18¢0¢ MsOHdd ftetsetej Mdtctso OMA] 6 j & falitzdAmio
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f &5 MtcOo dzj dzd ¥ NTHB 2245, H)J Ishy Gxef{fiphiglsd@inisd . v d3O
810 ozj Isdzj ¢ s oL tcOMIs O H dzw Obkzw f tzgztzd o y
sBfMdzj Hiso Odzd j6 (BTE= B, D) 8)9 6() § @y @k deld RO «
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Vs BApHANTLL caiiTa clLTaiicHira

—

pCK® <60 ma/mun/1,73 m?
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