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dL d&3j dzgj dedv tHdzdm d Isjr N4 BICtest1 s [@828285] & ©Odzq
sftse j dedetsisd BStest1s (S0OF tjekdvbkstetss 1 CMy
BdStestf1s © COuyuifmbej odzjh dzdr ddecdBdlsttetse ts5dzt
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yls ts sOC Y J fsHIse jtey HOJ Isfmyw f sHO9 dzj dzd 4 d3 [ HBNB4 d
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tfdejdjlsdui MSdkd dzOte e jjdd@f W tdzfy joff IstisjeOR Ao dzpdifls ¢ d3c
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sfzrtsdzd §te] HMIsOlVizdrsde®D doj patf v L l5E dichs { Q B¢, -3edF1286 ts ¢
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MiBj HOdgdz" | dL dgj MSCtsdzr CSdr BOL HOdgdzr . 1 YyOMfmk
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PANTHER GO-Slim Molecular Function PANTHER GO-Slim Biological Process
A Total # Genes: 183 Total # function hits: 162 B Total # Genes: 183 Total # process hits: 389
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ving j " datsy o MagdsBUst (i A G BY dzf CMtse W dzw sz ¢
JY bazpdzdss sz dzj S fr tOL desets Isdf O dBseclkzls dd3jls:
Mt tOLdsets sdfO oL OddsHj2Mise d2] (fftsHzdsy Gls d& g
tc OL dzd ydzr d&3d CtsdzB d dzOydw dzd zdf dH 59 : WtsmW Olsd H
W d dzc sded h d W € BEMBEAIREM Y MY Ols d H d dzEdig(dgdadd dz  df W@ pEcdzS
o HBdC totso [La436F /AL MsC s MsH J tox O dasftfj to tstisy jif ddmtisdp) Is @ o
Hsdzy dets B' Is! EZHOdzjdets ots otcj dd3Y o' Hj dzjpdidsW tsaizffigiig tt
BICtotst 1 s HBdydets BT Is! dzOtelzh j dats.
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] sdzdzOwY HdMisydoOoydw cjlsjtetsej deder = € tsd3f dzj € fi)
Bdtd@tsdzj € kzdz tcOL dzd Yydzts 2 j BflAgidists ts HO' M §f S f.lss O disdia E
Hj zOlskztcdtckzs h drn tOMlse sStctse . Clsts MftcOo jHAEZJO S HC
rdzv B iMmtfjyjddy OHJ]CoOIds?2 HJEOEOYdd d kEZHH/
( Odz’ B 2 d3q dzO, d d3dslz dzts ¢ dzts B @ eiagd diztsg  d € ¢ 31 tsa)f didg sy dzlS
fMtslsdsh jdzdj ddLdteksh jés tj0Ocjdls0O d tBtOLIYyO
tcOL dzr 7 o Fd@dseils sHdts?2 Y dHStsMIsd 1 Is 855420 d
Yylsts ftodoeatsHdls ¢ dhmtf sdd3os ot@jdafesj destsdz! hHles ISBO Y H
LWWiSlsdodesiisd MowL ' 9a0dzedWw d3dStetst1 s OHMBEB § dzls O

v O0C dds tBdOLtisdP dzdftctseo Odzdd dMMmdzj Hise Odzedw d3d € ts
o' Hjdzj dedw g Eyjbtd MdzjeakO! dO, §O©E@PISED : Isti{
dy§sdazduy Mets, Moo ki MisdBsmis! djlssHO M §sidzjHE
or Hy dzjldizf v fJtosHtsdzy dlIs| dz! desfyls d MmMbtsddkshls! i to
(20 ted Bj e, MY tshmise dzsiis! Obgel B Ohget] HEEOWLPBIMEIS

1313f jIssH" orHjdzjdedY BJStest1 s dL BdBEEedUuUd MEda
] sHOa dzw s h j j Bsdz! h ddgmlsets dMmf sdz' L 2§ 3" = )
BdSCtesgdr sBdtsdscdud MCdn X dHC sMIwjz0 disHncbfisin OOk s
Azt sted3O, of jtop Thothicz yNeB & § cddas @ 356,1397BC7Is sls d3j |
fsLotsdwjls {1 WWjClkdodss WtOCydsdzedqteso Ols+ (1858, 711
Ctod3f dzj CCfifddp s B f s stsdzz tsdz MydlsOj lafdg™ @ B gzeds dadf W f
t1s dffdigty s) . tWH CoBRBItUud MSdn dOBSEEdEs, | &OSED
ZO0 hmdse j Wi detsdzO H dzw Bf Mistese s d Ekftetsh j dadzats
Hsf sdzdzd Isj dzt dets My j ydOdzdL dqetseo Ols! Mw dzO OB KIS
M otstetsls ¢ OC tdts &f fig® O X d o tsls d115]. udoRd] jte Qf fidasjHdeckAs T,
d mi RNeasy, oGCds yoOsls Htsf sdzdedIlsj dz' dgzs MmlsOH d ¥
MtsteB j dz2ls Odsd H dzv 5B 858].f jjdedsH " d3dslotg thefH 1SSV OL dats?2  + € fr
oLOdBsHj2MIsad By HE W izdzC ydtsdzOdz! dz' osq Ctelzf
MsteB j dzgls O3 o s tcj Hj dzj dedz’ - Emdztse dw = . dHMEsteB
Misj C dzso BEOsezO toj G dzd tsts o Ols! l  tsdgteh ' tetc drn OdsAsLtcdzd
Isj B jteOlktcj] d doodedes?2 Mddzj d HEsf tsdzded s dz' dats |
B lsOdzdzseo o fytstcB yafffidglz ipg3a@iwigitc] Cdldzffo dzs s+ 1 dz¥ yd
sls pH d Isjd&fjtcOlskztcr Atslsw 9 ftsMmdzj Hdzj J o tc]
ftoci HYfBylsdlsj dz' dz@ &3 B kW jtetsdg Hdzw 1 dz¢¥ ydd, Eydlsr o C
ftedd3j dzj ded 2 .
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twWH McOodzdlsjdz' dgf » OdZOdzdL s9 PREEOOL CHOKOS ygdy
Is d 5y WO da@Bsdzts tc st dyf tdod o B fisle Odaf &z § WW j CIsdo detsfylsd, d
ftoslstsC sdzO ttOL dzd yOb Iswis @ B dApREFlL © sHJIsj dz' desfyls d

[JHdZ2OCts fted ofminm HEMissddMmlse OF 1 Istsls d3j IstsH
ltesyjHEtO HABPKRH d2) dz@ (f4ddtsm s dBOMh Is OB d tevid3j Istfinwts B ¢
dmf sdzr L zjls IstsC )\ digts by timijj ey L s® 'Odsfizs ts to 2 HVYS 9 (
(9" 5w el lsdddL~aykdiu s AfoH s dzj HsMIsOS O | Is
Slsdzj Misd yYyOMmisdydzz® §sisjtes {1 §361Y tofofjddd i i istelz] rpftshiH
MSLHOjIs teEHdzesMisd Hd&zv jets teklsddzdese s dmMi[BE L s

10 MmMjetsHdgwh dzd?2 Hj dz B2 dztts s jteHOdsty ye Jd s L dBjddg ¢
nzstetsW stedsdets? L C st OCydd. 1 dzOB tstc) o B jxfi) lgtedgle B
fesyjrizte' ©secOddysthigsydOindisdagdsy tzis¢ d JjsdEQiy
dL B ' Iscstigzsj tewsQddt O d dzd stz ag dinsy Wafls® f tod f§ sdBsh d
tej Oc J dzlstispfdsa ¢ totst | f5Mistto " A | togeO IseOfias3ts dzj ¢ 2z dz fo
My sdz Lso Odzd j o SdtsdesS dL Mlsj§ dztso sdztsC dg®. € €
dLB YO’ or MBECIBS Mduds ~ defsd3ddzyjiffCefda Ctefjds cdj gtk
fsHAatH dzgf BJdejd L W-R @S b uzdsdz@y (858, Beplds @ 9 dst i3S
dzj H s5Mis Ols COQEls » digfsls WHs dzj Misd YOMIsdydzzr  slsj e d3d
Hj ZOlkteOydd € tso8y ik Hnjsded wq ol dnise © sC sd3 B d 51 t5dzq
BdsdsedyujiMSdr YdHSEMEWR. RS I8P @Rfninds @ ddz
f sdzlz yJ dedz’ n f tholg l¢f YOlpjOUseasjo dzd te ts © O dzd W BICtetst 1 s d
Hist sdzded Is j dz/ dzOw fls OH[F58, 38Bls MW tste d dzd tets © O dgd W

14 SBlsster §j odHlg EHa rdzd W BCElzls B Is! dmtf sdz' L &
f zOdzed tetso Odzd W i s fndaf WifoedpOaidin Of tod 3§ o, dzOd B tsdzj §
B ssHEBER dL zyj ddel L isdy dy sdpsgisdgyfal suydyf Jsoydwy
ftotslsdeo oL OddisH j 2 Mis B&E [N e tso "H Yoz @A jsdst®@ dzv &8 Is O«
Cslstster § LOIj &3 JdRgEsmmiddial lzHlg ddOls BdCtetst1 s dL
¢ 53 dzj}Stdipfs off ts d3ts M ds HISS@HAYRM ) d& B dsth daghAl §) te ts-AGOR [31].



v OB dzd4®tcOo dzdlsj dz’ dzf | R OtOCIsjtedMmisdSd twWOL ddyde » BjlstsHise o' Hj dzj dad »
CWWJjClsdodzetsfmils! tOL dzdydz" = dBJ stsHiso o BICtest1s d 4 sdf tBte(ufr dy
udfmistsisr i jlastg Seppifte st 1 s tsB dzOtelzy § dzd
Total RNA isolation kit < miRNeasy kit, the miRVana PARIS kit MIRCURY LpN:r\]:aLtlme PCR Mmr astesls [365]
TRIzol-based miRNA isolation<The miRNeasy Mini kit gRT-PCR&3(d € tc t592p, 626 | fdzOL dzO, | [366]
. , , . . . : L gRT-PCRd3(d € tc ts-21}-F91,

miRvanamicroRNA Isolation kit, QlIAamCirculating Nucleic Acid Kit> . .
miRNeasy Serum/Plasma Kit md dels J ;gd}dﬁﬁl@'—ﬂwl § &OL &6 [367]
mi RNeasy Serum/ Pl asma kit, MagnaZ NGS f dzOL d3O| [368]
mMIRCURY CellandPlantKit B jd. i {f s dz! Lcladd=fcVRIzzAS (LT)
i smdzj H oY HIE M1 ©ds o OWZE dptsiiirVanam
Gdzd € ts6 § dzts d3/ B<MIRCURKGell amdPladict e dzd € 5 & j dz
mirvanakith) ¢ d&zd S 56 j desds/ BjL G ed S ¢ j dgO aRT Zifgqqggmm;gi‘ 4L, f ZOL &O| [358]
miRCURY Cell and Plant Kilng dzd ¢ ts & mid&BURY Biofluids kitfr) ®
Czd S s j desdz/ BJL cGdzd € 56 J dzO
miRNeasy Serum/Plasma systshghtly <miRCURY Biofluids kit
TRIzol LS (LT); miRNA purification kit <mirVana PARIS kit gRT-PCR celdzd € tc -89

— — — —— f ZOL 3O [369]
'l[ilt?lzol LS (LT); miRNeasy mini kit; mirVana PARIS kit; miRNA purification qRT-PCR&BJ € 16 521 S
mirVana PARIS, Trizol LS (LTinmirVana, miRCURY <miRNeasy, :

1
<miRNeasymnRNeasy MinElute Cleanup Kit Bioanalyser ¢ L shEEsyq  [170]
mirVanaPARIS (fH ts B © 9 daj 84 t§ dizdzd i js @ isdpef20 dzd Y Jj M )
L s BRI EhsKit gqRT-PCR f ZOLIE® sts| [370]
d3ts dzts dzlz € oz

mtsf tsils @y d &z dg mERAEasymini kit, PlasméSerumCirculatingand Microarray Cdzi s€d [350]

Exosanal RNA PurificationKit = NucleoSpinmiRNAs Plasmakit

fitedijted

Ctetso d
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CWWJjClsdodzetsfmils! tOL d&dqydz" = dBJ stsHiso o BICtest1s d 4 sdf tBte(ufr d
ydmissisr i jilstgSappfife st 1 s 5B dzOtclz ) § dzd
MirVana PARIS kit, TRIzolLS (LT) < miRNeasy Serum/Plasma Kit Mmoo 4y OwW
TRIzol-LS (LT) <mirVana PARIS kit, TRIzoeLS { ts iz ana kit LOBBLSY J
<miRNeasy Serum/Plasma kit f &zOL B3O
MEy ik @Gy d ds'dgnSeniad ] dadz®y Ldzd 2 MIRCURY microRNA QC PCR
MIRCURY RNA Isolation Kits, Panel (Exiqon}5d € & t18p, f ZOL k0| [371]
Plasma/Serum CirculatirgjExosomal RNA Purifiation Mini Kit, NucleoSpin 21 -20a R
MIiRNA Plasma, miRNeasy Serum/Plasma Kit, Diaait RNA MiniPrep ’
I ldts ud
9" HJ dzjfipzc
g’ Bd315h 1B
TRIzol-LS (LT) < miRNeasymirVanamiRNA IsolationKit < TRIzol-LS (LT) dzs stcOW d ¢
9¢ ts BB d diEiRNefsy< MIRCURY RNA IsolationKit < SeraMirexoRNA RT-QPCR&3 & t6 516 [t d o L [372]
71
columns d3ts dzts dzlz € oz
Cdzj sts¢
fdtedwjtd
Ctetso d
PAXgened Tempus whole blood RN tctsB d tc € d H dzW Qidgéndzin |
(PAXgene Blood miRNA Kit), Life TechnologigdlagMAX H dzW f tets B
Mis OB d dzd L d tc s 8 RNAdAsIAtiontKit) S\mrgen Biotek (Norgen gRT-PCR
Preserved Blood RNA Purification KifKit Il), 2 ( f)sdé® Ists 30O Is B3d ¢ e 5-1,116,-30b Cieso ! [371]

i tesls s € @BlABEMpLr@Y (Qiagen)y MagMAX Express96 Magnetic
Particle Processor (Lif€echnologies)

Norgen Kit Il ffPAXgene < Norgen Kit ifTempus Tubes

Bd ¢ 51368
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CWWJjCIlsdo dzsfls: tOL dzdyder = d@EjlstsHtse o BICtest1s d 4 sdf tBte(ufr d
udmbssisr i jbstg Sapfife s 1 s 5B dzOtlzy § dzd
QIAGENExokit<A tc OS W My stcOyJ dzlstediy 6  to s ¢ 11
d My sdz' L eERPadEikitsld the NucleoSpirkit
MiRCURY microRNA QC PCR
Panel (Exiqon)
[373]
d&3d ¢ to 5-103,8191,-23a,-
1 57 5y dizP y CazgiRNeasyMini Kit, miRNeasySeruniPlasmekit, 451,-18a,-21,-29a
exoRNeasyseruniPlasmaStarterKit, PlasméSerumRNA PurificationMini f &zOL BO
Kit, DirectzolE RNA MiniPrep, NucleoSpirmiRNA Plasma
RT-gPCR
miRNeasydzj d3dzts ¢ 5 Y gasRAOURY aB3d € tc ts-16,-H6a, 1 CL Mg’
-222,-223
mi.RCUR < miRI\!easy _ . RT-qPCR, f ZOL &O
mIRCURY biofluids = miRNeaskits &Bd ¢ 6 5-B0p 23,
mMIRCURY < miRNeasy -106a,-204,-222,-141 1 CL siytsdzr
TagMan miRNA PCR system [360]
(Applied Biosystems, Californig
miRNeasy Serum/Plasma kit, Plasma/Serum Circulating RNA Purification K USA), miRCURY LNA
MIRCURY RNA Isolation Kit- Biofluids; mirVana PARIS Kit; NucleoSpin microRNA PCR system f &zOL 3O

miRNA Plasma

(Exigon)d miScript miRNA
PCR system (Qiagen),
d3d ¢ tc ts-16141,-135a
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CWWJjClsdodzetsfmils! tOL d&dqydz" = dBJ stsHiso o BICtest1s d 4 sdf tBte(ufr d
ydmissisr i jilstgSappfife st 1 s 5B dzOtclz ) § dzd
MDA-MB-231
PureLink commercial column extraction kit < TiO2 nanofibers qRT—I?CRd3q’ ¢ BEPh-WL Cdzy Is€ d [360]
spiked celdzd ¢ toc ts-54 s B dzts 1 dzis 2
[ jlstsH, Odgdgrdds odzO dMmf sdz' L s Oded d W j dzts ¢
diyf sdz' L 59 Old df ddztisdgs o d d o dzd -dstisfifdzlss
. . - NGS dzOL 30| [374
(t1s et NSYnderads) desmdlsy ddlgsdn §&oL&o B
Hictsy 3 4 2
ExoRNeasy Serum/Plasma Starter Kit (Cat. 77023), Plasma/Serum RNA Blos_lrl;a:l)l;(/:zsr,
Purification Mini Kit, Directiz o1l E RNA Mi ni Pr e p iniandmi B ¢ tstg-l.ze ©1.1,-30d. - f dzOL d&3O| [375]
Serum/Plasma kits) and NucleoSpin kit 451’a ’ ’
[jlssH o' Hjdjddy 0 dnizekS<miRPedaynini qRT-PCR RNUS, r
kit dzB5% BJ ¢ 6 146,20a mrotLsls [376]
. . . : . f zOL di30O
Trizol LS < miRCURY < miRNeasyit,f dzj S slsstcr d3d tsMmtse NGS,gRFPCRAKJ ¢ tctst ¢ b dd | [377]
Slsdatsidlsj dz' deskste O detsE 58 106a,-222,-16, -223 u oL Bhs e
mirVanad the Plasma/Serum RNA Purification Mini < miRNeasy Serum/Pla o B S toist
< miRCURY Biofluidsd the miRNeasy Advanced Serum/Plasma NGS , gRFPCR let7a5p, f ZOL &'
ai3d € to 5150 %p,-16-5p,- (378)
exoRNeasyserumiPlasmaExosomedzj dzdztsusds Istc Oy J dzlste d # 7 122:5p,-21-5p,-191-5p, cet BICwLsi1 s
miRNeasykit Bd ¢ & 5ER3E § dzOL o
Circulating Nucleic Acid Kit TRIzol LS (TF); miRNEasy; RNA extraction kit
d the MIRCURY RNA Isolation Kit iy tc j H dzj NGS 2oL &0 [64]
miRNeasy Serum/Plasma kit (Qiagen, Germany), miRVANA miRNA Isolatii gRT-gPCRd3d ¢ tc 5-16,- s BtOL Y’
Kit (Ambion, Austin, TX, USA),d TRIzol LS (TF) <Urine microRNA 10a5p,-196abp)dt €L s6 | MY d dzdets d3ts| [379]
purification Kit, celdzd € te B9 s NYJdHEC tsMIg
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CWWJjClsdodzetsfmils! tOL d&dqydz" = dBJ stsHiso o BICtest1s d 4 sdf tBte(ufr d
udmissils" di jistgEepgfide st 1 s 5B dzOtelzy § dzd

gRT-PCR
B ¢ te t-19p,02a,-93,-103,
-144,-345.3p, -486,-494-3p, -
1306

Quick-cfRNA Serum and plasma; Isolate Il miRNA kit; PureLink RNA mini k
Monarch total RNA miniprep kit shiRNeasy Serum/Plasma Advanced kit <
miRNeasy Serum/Plasma kit

so j fldz®L

e 4 (oW | [115]
LOBstetsy §

<, >-dzlz y b gixkz X figls s WSt dzd & tswidom Is deldsts s dsdzvdzO tc 2 3§ dgth s

Total RNA isolation kit, (Norgen, Thorold, Ontario, Canada);Plasma/Serum Circulating and Exosomal RNA Purification NNarkéen,
Thorold, Ontario, Canada); Urine microRNA purificatink , ( Nor gen, Thor ol d, Ontario, Canada);
Circulating Nucleic Acid Kit, (Qiagen, Hilden, Germany); ExoRNeasy Serum/Plasma Starter Kit, (Qiagen, Hilden, Germanyasyis¥em/Plasma
Kit, (Qiagen, Hilden, Genany); MiRNeasy with RNeasy MinElute Cleanup Kit, (Qiagen, Hilden, Germany); QiaSymphony RNA extraction kit,
(Qiagen, Hilden, Germany); MiRVana PARIS (Ambion, Life Technologies, Austin, TX, USA); MiRvana microRNA Isolation kit (Arhiféon
Technologies, Astin, TX, USA); Trizol LS reagent (LT) (Ambion, Life Technologies, Carlsbad, CA, USA); MIRCURY RNA isolation kit Biofluids
(Exigon, Vedbaek, Denmark); MIRCURY Cell and Plant Kit (Exiqon, Vedbaek, Denmark); MIRCURY Biofluids kit (Exigon, VedbasiarRe
MagnaZol E cfRNA Isolation Reagent (Bioo Scientific, Aus(ThermgFisheX,
Scientific, Third Avenue Waltham, MA, USA); PureLink commercial column extraction kit (Thermo Fisher Scietiifctc Alenue Waltham, MA,
USA ); NucleoSpin miRNA Plasma kit (Macheié&ya ge |l , D¢ r e n, -zébRNAM@iRPrep (ZymdResearahtIrvine, CA, USA); Quick
cfRNA Serum and plasma (Zymo Research, Irvine, CA, USA); SeraMirTM exoRNA columns (System Biescialo Alto, CA, USA); PureLink
RNA mini kit (Bioline, Memphis, TN, USA); Monarch total RNA miniprep kit (NEB, Hitchin, UK).
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go WL Odzdz j f dzd f s § d dgOdets B H J dzd Is!
fsfdzj Hise Ols j dz' dese s [z dz' Is te Gy j clsQaif{dziizdzlaits fig ls @ dzif w d 1
Msdd BesSBIHO COd&dw. [tkkzcedd BjssHtsd, Jnisd L
woo dzW jelg ffvte ts dgQdsO d v, duiffisds L fisFR IGDR do jisdiz O Is & ¢ tc AWtz ts dz$
L Of sdzdzj dzdzr 3 MlsOyd sdzOtedzr d3d [3I8@.L OEFYW b dzdp@'C s thsts dg
dmf sdz! L so Odzd j o3 ¢ sz dats €, fMew L Odzdz" ~ f dBsdets€ d
Of sdzd f sf teslsj d dzOWSH dfde j HEZOBOH ISC jJ& " HJ dzj dad ¥ dzd f
dmf sdz! L soOdedj dzdL Ctsets pH, dzj sB n HHakdgts ¢ &z HY dgW ¢
d BBz dsOW W ddds?2 Ctdsdts?2, ftedosHdl ¢ ftslsjdaydoC

sudh j dadzts @ ts dzd 38OY to s lsyj @CdEs B 8 OL 5B, bdz stcO
fsfdj Hse Olsj 2 dets?2 § deslsdesfls! ¢ ©MlsOj s fls OdzH Ot
Cdf sf sl ddse o CoddyuyjmlseO0F, HeflOlsydy & H

WEdQuwd f{ st osls j d dzts o inditrdigf tstheflsi@$380]. t | s

1 0Ctsdzj y, Mmkh jMmsoksls djlstsHT d dzOBEHCletsfiic s
dmistsyded ¢ s, tkExmdud GHE&SHEEFNS stcr | KBsckls BT Is!
odRd Ctotst 1 v O tod d3j te, R N A ¢Seuthamptani clrjod@EMs B te d Is O dzd W )
9" H glzdzj Istsls Odz! dats 2 t1s d ®BJStets{1 s dL Cdzj ss¢
BOCIjted?2 d odtizMmtsel L ak] ajlstgeddydy us@idsiatdeg 3 d O Jd MY sc
sfmdetse Odzdzr 2 dzO tOLHJjdzj WOL

1 Odzd ud g d dzdts fip@snHzisdigtey ¢ 4 d -5 ) PH dpisjcdrded v s dzO
B gty s ots Jovej g dzj dzd w . dlsOH W f colststcdzse s 5
Hist sdzdzd Is § dzd dzlz ® fMlsOH d ¥ sBtOBBISSd BBKEOL YO &Jd
otej BBided oT" Hjdzjdzdw d (BIsj dydod ds?2 ftlsjtcj o
ftej ydfdsoydd ydteSkzdzdtekzsh j2 118, Hdz?V Cthitts:
LOGteW L dzgj daffwve j gl slsster | fsth)®ly 8,4 HalffytsB j dzdzts s j ,
dMmf sdz! L s9 Odzd M f sdztsy dlsj dz' [@8%]. L Picw ydedzdzd | € @ty j M
dif sdz' L z8 B¢ § p@(BWSRe) , Bispsd 0lst1 s (368 @A 88EG |
1 0dBBdzj 4 t©OMY tc #sifOte @ dzyjabtdiprdyds ifys 6 dzd € 56 § dg; s H dzO
CsdgB d dz2Oydwy Ist1s d cdzdStsej dzO L dOydlsj d dts Ekdiz
dLodzj ujdedy BISCtest1 s dL tedr@cdgTilzds©If[384].fn ff Hdz'd3d43 alz
Bsdz hdds  dzt Msds J MY sdz L 5o O dedets i) delstdifias d Gsldgdlz Is 4 Is
CoiRf sdzj delstse  dzlz € dzjod dzsed tis 2, ) ffidsfl@Sg ' | dBsclkzls dgj h O
OdzOdzdL & BB SCtetsf 1 s (NGS, BCtosydf tseo OW Isj - desdzis@

1rdzd ftejHfteddVist | ddats § s § B dzjfoimiD o dzd Is Lww g
®BjIssHEBSD 9" HJ dzj(dE]O'B AMPfkAe B sTzs " d dzfise § 1 Isd= dMindzj
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ftoslstsCtsdzr or Hjdzjdzedw BIStetsf1 s dL § dzOk dis tc € Hstiste d
1 CisteOCydw fHtojosmMrnbhldbOCPFs Wi daBilds dazr O s tsydfls
d ®jlsBH'™ &O Mndakfl s addpiREfe®s Y0 1 j 8B' &z
EBjHdIsjdz dgr 7 tojLbkdz sOlstse o lsdetsh jdedd tcOL dzd y
Codztsdes S, yYbts §Lbdsdfittec|tfhidgigszcndi jhj B tsd
MteOo dgj dzgdw Mmkh jMlsekzs hdr d&3jstsHise o' HJjdzjdedWw
9" Hjdzj ded W QB wAfy[ENd]). (

17 Mste®L 9o o O M d jMw BwBJCtotsW dzs dH d B tsde jhRjdzts tztizlz
9" Hj dzj dzdgd C todsdiz) J fCdmstsf H diff tgd B tstfets j H fiyls O o dzv 8 Is s 5
Efmstets2 Mlseo ©, Mtsmtswhdj dL Mmjilkd &BJCtetsC OdzOdzts o
Mfsmsedy 7 tcOB sisOjsH Odyd 08" L EGEHFHOL s dzj - Htis dazg Uas ts@o
[ dzw ZOfMstets2 ¢ d Ho dy j dedw NqdHCsMisd dMmy sdz' L
[C¥t: JHizMtcs2 Misa © B dZOH O s Bt dd &3  silsj dzy
zOB st Ols st dz § Bj stsHT 20 I3y § dgtsfz s tso dzid  filfy f [38%].dhis ¢
I T HJjdzjded § BdSCtetst 1 s, O |®CHYH dzOd Rd L tsBiEEOde@®M Ig jd&
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Y dzts fyls dirChipdstaftstifists ¢) j (B8l 1 sdzj j Istsets, o &S tesdzOMmh
toj Oc jdelstso sy jls Brls: kd3j dz@ " j B85 o3d dzdzd dzd Istets o
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sMis] sMOtC tsd3’ CtsMmisj 2 yJ dztse j € O, ECOLT" 90 Is dzO
CdzommoO | 1, -TMaglgRe,r , T cifMedlsrj dzdzd Istseo d-MPtefplipcd Bts ¢ jsp Is
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COC Hdgrds Hdzd dzdzr » S BdzyJor n foltstese (LTR) d ¢
ddzd o Mmlstej yor Ismw dzO Ektetsodzvn, MO@3&GRJdizr = f ISOC T

[ Odedz" § NGS, fsdzyj dedzr | o fYtsmdzj Hdedy GBHT
odgr1s o fYiteifmujlsy dzO-if§tejdrodajdd dalsdaO wfjdziid ju o dnjdziats &
d tfkzatdj p&R (1 suOMmsdesmisd, ftesWddzdtetseo Odzad j o
fdtemfjSlsdodz 5 OdzOdzdlsdud MSCdd3 ddemlstelzdgj dzlstsds o
ykze mlse dilsj dz detsfls+ ¢ | Yysts E2C¢OL"90Ojls dzO of MsC Iz
sdeS sdzse d d .

s0C CBdpyj dzlstc@ELd do ddpj sSkzdz! IsOIsT Bsdzj J HJlsC
LOoadMmwlils Bls Mt j ddetsMmisj 2 o tsL dad S figafsjo Hj jdztf jv dzcpvwdzr f ts
sCOd"d3 d o"eojHjddw dL ttecOdadL 3ZO, [EB6]lIsOE YJIsrts
slsdzj yjdeder j| o7 hj Moat2Mmlseo O ¢ MM&i4RE s disjdls tHHOMzetZY H J
M stcdz" 3. | OadMmddBsMmis! tOL BBjteO® odzr 1 s ts5IP Jidpgds sH
Y. Lo [445].

[ dese syd Mdzj dadz" | dimimdzj Hiso Odzad W BN dzd dzOf tcOo «
Hodestetse d §Oydjdestse M tOL dzd ydz' 3 ? s #z® okP). et FzS |
sf dMOdes o1 N j, ) tc O dzdzd ~ dimimdzj Hise Odzd v R B dzts
L dz0udlsj dz' disy doj dzlgitselz ffts ftc Oo dzj ded * .\ iP® dLinHf teBstinds™ d3dh
dmMfsdz? LEzj Bse s BiIssHO O0dzOdzdL O 1 [446H 448 @ o ddzgQ@EDB s
syjodHdzO o dIfigyiitwd H seH@®BBY d cH] SCStdzyj dalstcOydd oc
fsdssh s 1At d M dimftsd L soOdedj 3 Wdzktstej iy dzlsc
fsteY"HS S, st Itets, Gt ddshisd WicOc dj dzls O
slsmizlsmisedw Mtse dzO M6 OO dlP Lrd3] @ @zaptggsy dg@w + ¥ W j CIsd
Wk stej My dzydd), O OS] d&OEduyudYw ddcdedlstttse

1. 3. 4. dfmhsdginy B3 Bdgglrd tctso Odzd W o dgr s

s OC Zyd { tsd3d dzO dzts fiy ! or hj, SHdzd &3 dL wOoge
odzj Cdzj stsydze” Bz g yjomSedif Y dHS sMilsw o, wo dzw j Isfyw
B Isddzdtetso OdzdzO™ 1 s Bfkatsdzjer s Cdzjlstst B dzZOGtSHC
Btsdzj J Htsdze 5§ o tcj dzw YydieS zdzdtetso Ols ! o dzzlsted st
Hd Oc detsisd yj MS d2 uv®ES tsdIR@®E tg ded3j tc, ftod 99 JjHJ dzd «
dzj d3d Is  dzd tc s 0 @ dedzE@QclSIdgtsils stodzts 2 B Z@&Wls ) €& dz@z]l &3 T
Sd3d dz  d dz€ P @Ysd § Isw  d3d dzj J Uz dfd dziid & S 6 O te ]
d3 Is d dzd tds=sdtd difdis ts HO G s | Ld@5 Cdeds o tsis 5 B Js dag fij,ls G e 5%
[50].
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r 4 2fmsedlsj dzv dats, dL d3 dzd dzgdwv o MmMlsOlkzmy d3jlilsd dz
sBdzOtclzy o Ot ls fted ©OLoadlsdd ddscdr GdS sdtsecdyjf
d dEEsRy 3 jdy L, dsyjetets f§lzL " v, [448W3QL15e d R/ ediz®
tc O dzdgdsAO H(BA Y B) [451, 452]

10 twrdz¢j Mmihjimsealzjls daj MC sdzr €5 QGXEOGdYPrisples fr) S
Digital TMPCR-Rayot)em Bl mBliad k System (AFl uidig
Arrays ( AFIlfus da gdros) h d @ O drd J disn {f lisjdd dztisdzts @igital) 1 o f W te
(20 BBl BH -BEAMIhg ®dzOdzd L dtetse Ols' MisOlskzm do3J Isd dzd te
zO MmMlsOtelsj o dzr \ s0,5dGMf<inea Sty SHdBR, US4 [LH ZOC 5 2O fMj G tSH «
CO¢ EyJ Ef sdkddzOdztsfy: o h JFEDA B H t€ g jdzif yl§ EBdizisdlalot & [
(Hdz2v HdOcdtsmisdC do wO®fH@EsE Jh § gz & SFldsOGdgjis d Hzd sty g
f tots Bdds® tc s B dzZCEERT448].) dz0O

JHd2 dL fttdyddz IsOCtsets B@BOsets Ctsdzd yd Mise C
Mz d s+ dzj Mtse j teh j dzMisots i IstsHtse 0OdzOdzd L O dlstils Iz
dzdL S ts2 Ctsdgyj dzlstceOydj2 d o MsCs?2 WiOed3j dzZsOydg 2

[dltsH™ dLEydddwvw OBJjttOdsdtscts dj Isd dzd tetso O dzd
Slsdgtsh jdzgdj HdzW tejh j dzed 9 B3@FHEZIE O & ditOdglin,tso 9 L OB B a3l m
dmmdzj H adBPdek, O IsOCHJ ¢ OdzgOdzdL &z ®IsSH J dz! dzr n dzts§

10 MicsHdWhdd?2 HJjd thdseod &3dd &ilssH OB d
odzgr1 s BdbdseduimMEéda YdHSEStsMIs) 2, PHso dzj Iso stew &
tcOB BIsT M dzd L C ddy ddistedlafsq Jj MstfsHgxzvd3dd o' MsE sPH O
ftcdmMkzlsmMlsoed] Btsdz htsets Csdzdyj Mlsoa © BOZzAzZOMIsdzets?2
wodvweE by MY Juydwdudow  (MSREnElaidnt specBazBCR)1 A t
s sMtej HB9 OdzdzOV  dzd ¢ d tos 9 ORI -BLR Iblartended o dznediated
PCR; sHdzdzz C dzj slsdH dets] EHdzddzj dzdj § tcO2 d&3j MSSNURELE o f
methylationsensitive sing nucleotide primer extensign) o™ MBS L W W j CIsd o daC
- o 5 30O Is ts 6(IRQE, dhigh performancel i qui d chromatography);
dB3d Isd dzd te ts 9 O dzdzMeDIP, 1 meshylated DNA  immunoprecipitation) o ' H j dzj dz
B sddzdtectso OEHAGIS E S LPtESo M d MY sdz' L (BRA,drdthydgedsCp@ESiand
recovery assayl Oted ¢ d, { dzgzdz' mdw ,0 ¢ @atfiathyl-BEAMIBg,) mEads, gmulon,
amplification and -Ofasgdnoedt td xcosO dzdzO Wiz O sl yj digdizO W
9 toj A3V {f tcts dzjfd dg@Wis tedsMiplRItsTOF MS matrix-assisted laser desorption/ionization,
time-f-flight mass spectrometry) € g gzflso j dadzr 2 OdzOdzd L d3d Is d dzd te ts
Ctsdzd yd Mlso rv s f smdzj i s dzdzlERIAMBE o3z ftatived dgétiuddtiorgd ¢
analysis of minute DNA amounts afterhale bisulfitome amplification) 0O dzO dzd L d&zd Is d
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ris M dmitsd L tso Odadts d35 6350 WistOGdRj sas 54§  MetfDEXHEH 1S «
microarrayme di at ed met hyl ati on analysis of 56 fra
M Cojddto(fsd PaagjjC o j dzd tctso Odzd j 1 s, ts fydzts 9 O dzdzts j
4 Hddzd ydzts? d3ts aff jdizdeds | tSPIRTs single molecule redime sequencing);
SH dzs 3 dzj € 2 dzv te dzts j(tSMEjtrhessihglirdmiolecalésazpligneing).

Iy fitejudmdzijdeder §j o' hj HSHABHT HA&Y dL EZyd
cOLHJjddls! dO Isted ctelzf ' :

LW J ted3j dzls ©Olsd o dz" § , d B tsdg'dasstpsj h fejOL azd igaas j { dzH &

cykzemlsodisjdz dzr je € BIbddzdtese Odzdets?2 W istediy

. sd®Rdud mMcdyj, dmfsd tkzshdj o Moetj?2 shds

B Isddzdtetseo Odzdz" = yYydlstsL d dets o ;

I, fmd3d M Odadz" | , dmf sdz' L 2z h d jOyas MdtsHT sBigdEs o |

i &z dzC Il @.A

]l 20y0odzj twOmMmdstsisted di dif ezl s M dzgf M s@eelzed ¢ Mis O
dd3j dzdzts o' BtoOdgdz' » dsCkMmtse o dzr s .

1.3.4.1. 165dMS KBjbdddess Odzdzr = ydlstsL ddztses o MshisOs
d3d sd dzylze milse d Is jSdzizjdd L~ & joamldstelzlzC y d

rhy ® 199.Fr cmmér hf Mol ORRd t©WOL teOBSISOC
B Isddzdtetso Odzdw ydlstsL ddzse, o e ¢ 514465 5clds
B SigHdIsOJ sy ¢ L t5dzts lof fiflf tsfigls @ dznj Astds' ts dggdztscE o 3d df fipfy dz,
sBteOL j Yy odgr | s BEENEAE Gixlsas@y IszOIstedw, ylsts ftcdo sH
sd~ yYydssLddzsse, C(skterj dad dqdzdéls o Matsi?2 Mk
YydlstsL ddetse f fsmdzjHlzeh j2 Ctdeojtemdj?2 o kZttOydd
HiMmMizd Wsdzdtetseo Odzd v ) .

RMYdz' L soOdzedj dRBjIssHO BdMEzd Wdldes?2 Ctsdgo j tefd
or MsC 82 yYkomlse dlsj dz'fdgts Msifd) ( dz@usduddsiis @) @ B dzOG ts1
S H dzpjtadzsc s OdzZOdzdL © yd g4 2, dL d&z0yodz! dzts ¢ sd3f ¢
dMmmdzj Hise Oded W tSlsH j dz' dz' = Bsdzjy Czdz o dgriqts  odisL 55 o
HilsiSClsdtetse Ols Bd s dzd tets 9 Odzdzlz © WO Rz daj diFs ts dg®
Wisteds" yYdistsozgd dz@mls®BC dd thmdtsedzr &3d dL Ctslstster o W
[330], o tL 3y dzOW dzj f sdzdzOW H j dzOlskztcOydw r1s §ted d
9 ©O2Bd0O~ ftotslswy jdedzr » folsstetse M § smdzj Hize b j 2

10 fMmjcetsHdgwh dzd 2 HJ dz dzj Sslstste’ 3 C s di3dz 2y j
Research ( & Z ¢ ) cQidgere ( | J tc dR)O dzdz"H)O dzts fn) ! SsflsddizdL Jicso Ols
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Ctsdzo jteMdd Hdzv §sdizEyjddw dz2O or Ao BBHJ HsMIsOIls Y
1 sd3d h j[456].

vsO0Cdds BBELOL 53, 9 tjLbizd SO} Zzd§6d0 PuHgd &'
sC kMO ofMmj doj Bilsddzdtetso Odz" §| yYydbssLr ddr BEHEGOSH
Y d Is ts L[4p A58

rodzjd M dmysd Lso0ddjd Mfjydod: df -~ ¢ sdi3fd
ted h O &3 = LOHOYy ft02d3j ter Bse zls  dPGH dndzia § dzp ©is
O3 dzd W ydtelzs s ddzd HMisteOdo Ot ls yifd ri1s (ddzd
Ctdebyfidte ygysl §JtdMmsoOsls BriIs! C By dj d3j dals Otedz’ B3q
o jdzd yd ded v Ctsdzdyj Mlsoa © o dgr | s Bsy des o sMYf sdz! L
OB dzdW dS OydJ 2, ZzOf ted d3j to, ¢ GMAMBA Is[Bl], s i dsfiy @ dstsizwv
OdzOdzd L Jteso Ols+ f alzr 1 s IS 100

[ Odzj j ftesOdzOdzdL Jtese Ols! fsdzzyj deds' | HftesHEC IS
Bj IssHdEC: fdetsmi Coj dzdtetse Odzd | (BHdOS B ftod 1 Ist
oW ddzj &3 d3f 8 d dfcfizeitsfeo @z z Odz! dz" [318, 8864z Unig & o [j WEfIB]s 0 C
[1 4459 dzd S dzsdzdtctso Odzdjy o o jCIststej M ¢ S4pdkj Hize h d

ltedosd etsds dMmY sdz! X dlso dEHm{ts B JId&jddzd tetso Oded W a3t
fsmowh jdgdgOW tyjdzSj OB JjtotcOdglsdzsets B Isd dzd tetso Odzd
Ctesod d dBsyd Htwd w©WOLedlsdd ©OCO HtjHMSOIs] dz!
ftcO2 i3 tctso, dzfj MmMtsH | oy PCplGm d dzkz Cije HGHB ¢ fisls ts s Ols3z tdz H
o ftsdzded s M CojdzdtetsoOdzdy 65 wi dzGj oz, dzdzdzf WO ik
Ctetso d dfdzde JLf§C dzj ssydese s MY j cdzOlsOdzls O Bsyd. 1 4
B IssHdsE dd W dzw j Isfpw o tsL d3tsy dats s ds i fgziz patsth)ds Q
B zz sl izismiso dj oL @dtsy desMmisd o' §f sdzdzd s € tsdzd Y4

r hv tSH dzd d3 mMfsmMtsB &y zo J dzd yJ dzd w ykze mise dk
B Isddzdtetso Odzdw o dzgr1 s Htsmdzi BdMmMbkzdzr W dlsdets?2 € tsdzo J
Holzr!l sOf dz@eded IPCR) M 02 Rz OdFYtsH j o O d &3 ) )
CpGH d dzlz € Is jl4S@3.d H T

10 ftsmdzjHdedj HjMWisddzjlsdw Br dzs tcOL tcOB tsls Odz
dL zyOls! OB jtotcOdzlsdzets 3 Isd dzd tcts & @dimp jj od)dpdy In g 4 5 o
¢ B Isd dzd tcts 9 O dedhyf ts dg MSE*¥)h, Ow ) tcOB tsls f Otsr it
dme¢ dz¢ ydlsj dz dzts ¢ a3J Isj dzd tcts 9 O dzdzts 2 dzd B 5 161 dajfip
tSHdztso toj dffndedaday L tso Odzd J k) ) IsiAa{CRBRAIED464] ¢ 5 dzd W Miso
SybrGreen d dzd TagMandmtl&dz: L 28 h Ow MR f Q2 d3j B OL L
Csdi3f dzj d3j dzls Otcdz" | Ibisdz S5 ¢ By Isd dzd tetso Odglits 2 d dzd



59

1 slsj dzyd Odz! dzs B4 Is d dzd te tse0 Otffadal ) Iz ISGtticedslizy dpjo oy dasd te
W stcdaiisy des B dzOtc z )y dMethyl-BEAMIsgs A 6z o Msyd sO0dzd
Ydistsdsj g5d]d § A sdzd ydj dBibstsHO s ts§fdmOdade = o" M
GdHtetsdzd L rivs wkzSdioLod d Isd ¢t LOIj BB fSE
OBy dzd W dS OydJj 2 fsdzzydoeh dr mw dqdzH d o dH ZOdz! dgr =
mMmy J dzhn Jtetse Odzdz" = o  2zj H QY dgO & HasQ o V3O EH2IHZS YIS 5
ZOdsyOfmlsdy"r oBH' dOtOBOIsr 9 08 Isfqw s tfipistpd| Yy o ¢ j d
MtcOo dzd Is! L Istsls  { te sy ldHn) dingls B8R € qziac v o @ ddrOjL df3d. H dz" Qdzj
syj dzdo O ls MlsOlskzm djlsd ted a0 df @y defsBH d dj e dz jz Otz o
cdetedHdL Oydd f ity fds o 1t W dkzkzstej Myj dals dz" dizd
My dudwduyde” &3d Hdz¥ BHdS?2 L Wsted 115 (Bibsdhdes

skh iMmlsoksls d HikzeHet bPlod QUsB, 467K K Hed vy Met h
[468) fted Cwolstster m M fo@sh: ¢ Mfjydiduydmcda ¢ d3J
ris LBdzHtse M tOLdzm &3 W kzktstetsW stceOdB3d Jdzd tsdzd ¢ tsc
a3 Is d dzd tets © O dzdzts 20000%2e Qls dztfds dd L B M IsC §  dzj dsg Is o tzef © tizg C
fted dMfsd LsaOddd SOC 1Isdr oadHtses 1 At, bkOSC d
Bjlsddzdtetso OdzdY COYHBEB CtdStojlsdesets ydlstse d dzO o

tdn"dls!y 1 Iskz ftesBdzj Bz oL Bsy degsHE sdRp MezOhyy |j 2
SNUPE[469], ftdy &8 ftd dmMisd Lse0ddd d&JLSIdICF sd
ftedMzlsMsE€@EPIls@LBER® LB SCO dgj dFjisgf.dzdictsd O te®E B2 W
fsfdzy BdMizd Wdlsdes?2 Ctsdeojtendd d 1At M dmy sdz
s f(woXapltetsh sdzlz i dfdegn £t d Pk 8 deEPE d TP
Wz stej Myd dzls dzts B U deda] B sOUPHEFPNAdFEP f tc@dg Jo
fsmdzj His9 Ols j dz' dztO IO dzy § & B dsfif dzd tH jiztg Jd3H d3. R Iss=ie! dL distc
ddCTP/ dd TS d @G W@EAWP o d3j MEE/ATTPY sL o sdzv jIs tsyj dad o (
dzz € dzj slsdH O MABD -THOERBISd d dzd HPLC [4A14E3RE0OIssctcOW d d

s O0Cdds ®tBEOL 503, dzj Msd3dzj dzdz d3 f dzt Msd3 o d mt
wodzW jIsfpw e tL i3y desfyls! dJLEyjdedw B Isddzd tetso O dzdats 2
W stod3r .

1. 3. 4. 208 jlctcdgifls dztts odjodslef B @) IstsL Jdeseo o dzf1 s ftod § si3ts
ldgH gz € dzj OL tej isted S ydd

Rffdzj Hiso Odzdj MisOlEMO Bjlddzdts Odd™ yqdlst
dMisd LsoOddjd (SHRSHO, OBfMcdd sds clsddyosh j
fsdshd ©jMmsiedSlsoL ykoflsodljd! df o/ daj wykoeflsed
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fwissdy fsdzsy jdedd ydlstsL ddz0. 14 Stslstster §j ftodd3d ter
s OB dzdSyg Miflsdz! L 8o Odzedj L Isdr W jtod3d dzlstseo Hpsa I3y, dzts
Smal d HP&IRHINPII [474i476], s8OS d d Hoddteidog)jds [4Es, Rsb1a3BI|
(BstUl) [478]. [Hdz0Ct fted ©OB®&lj f 1 dza Btizkz § dgts O of @ atfaftzc
o dzd B3O dzd J Istcj Blz8 M z8 Mmw H dzw W J ted3d dzls O ¢ Gdzizs
f sfdzj HisSe Olsj dz! detsfisd, BlddQMied (3P & czdbiy @k} 1§ HeOs Hsdsd3ts  dzC
5 dzj § Ho BRIdzj Oz de¥mfCaseytis § yifd o du kg HEY O c
1 5dzjds,Iss0C Isd o dzts s Mtel 9 sdzis®©digls OgzisOWf ted ko § dzd wd ded d
dB3J Isd dzd tets o Odzdz[449]. yd IstsL d dzts o
gl Judwduydetsils! & dH(cls@m dzduwisis j 1.3 wisti%c O Ox P
fMtsH j oy Odzad d 70-100&BdRiAs dfyffd tctso Odzdzts 2 W tste d3f o dzl 1 s,
dzj sBrSHd s js SEHakzg g Rlwy dMMmdzj Hise Odzd[80]. s fls Oo dzw j
¢ dzO dzd L dzj cdHicsdzd L 59 Odzdz" n Bsdzj C 2z [1 s
dmMf sdz? L so Odedj &3 fteOCIsdyj MSd dz¢ B ts¢ t550,d477, 480¢fctd P d:
Emdzseodd tOMmMf sdtsy j ddw MO2ISO cdHtesddL @ jdsiBEU-
PCR[482], tMdetso Odzdgr 2 @ dzO ftcjHo OtcdlIlsj dz’ desds dzd ¢ Jtets ¢
1 A1, GHJ sHddz dLdujtad? Gy @b stz j dzZlsOC ¥ § ftsL o
tejLEzdz ISOIsT GdHEsdZJL O odgr1 s d3dIsddzykzemlse dilsj dz' d
1 sor fdls: Istsydesfls: d ey de? dingE@esndsely Cedr | MsolsddjHt
L dzOydlilsj dzt detsds dL BT IsC j dzj 34 Is d dzd te ts 9 O dzdztiz? L Wb ©telzl
CsdB3B dd2Oydd t§fdmoOdedz 1 sRPBE g, ! O HAE] deddy O dzO«
BdMkzdz W dlsdats2Is jSasigtsomilstOmpdddz! dzz® 1 dzH s dzlz € dzj QL€ s 4f f
dzj ybpd Byjsdz: dzlz¥ € MsmMisOoelz BEW jtods 7 tcOfiso shastswe  (dls .
dMrBHdE dj i3 sddzdteso Odzdzlz W stedzlz o dz[ARTCO)f4E8Hd dzO
s dzj HsMIsOIC O3 dMmf sdz' L s Odzed W s tHfd ji©edzdels,?  lskg s
orwodzjdgdj 3 i Hddzd yder 7 dBsdzj Sz 9 dMmMMmdzj HEZj BSAZ
H dzw dmf sdz’ L 59 Oded W 9 Mtse toj d3j dzdzts 2 ¢ dzd dzd w4 M6
dzj 5B - s BEIS G 2Is fdddy ddOC 1€ jfEPEppaaipl B d dzO0 ©OC
CEpiproLungtest, HBMlskfder J dz2O Jjottsf j2Mitd tor d¢i d ¢
W istod3" Sgptikls g SHOX2( ¢cEpi genomi cs é, 1 d 30 ded W) Iz dzj Mt
f de@r Clhwmolgister 7, dzj o s5L Bsy detsMmls! OdZOdzdL O MisOlskzf
L dz0o OdzedwV 1 dzgHsdgz S dzj OL v tej Misted S ydd.
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1 dzH tsdzlz € dzj

AjJlod3j| 0221 kL dzOo Odzed W
Aat Il GACGTZC
Acc Il CGZCG
Aorl3H| [TZCCGGA
Aor51HI [AGCZGCT
Aox | ZPuG(nmC)Py
Bisl G(mC) ZNGC
Bls| qu)NZGC
(mC) Gy Rcpam
Bsh 1236 || CGZ C G
BspT1041|TTZCGAA
BssH I GZCGCGC
Cfr10 | RZCCGGY
Cla | ATZCGAT
Cpo | CGZGWCCG
Eco521 |CZGGCCG
Glal Pu(nfiC) 9§ GPy
Glul G(mC) ZNE&) m
Haell RGCGCZY
Hap II CZCGG
Hha | GCGZC
HpyCh4lV | AZ CG
Kro | G Z C IC)sGC
Mte | G(m’C)G(nTC ) § N e&)QMTC)
Miu | AZCGCGT
Nae | GCCZGGC
Not | GCZGGCCGC
Nru | TCGZCGA
Nsb | TGCZGCA
Pcsl (MC) GNNNNN QG ( m
Pkr GCNYy GC
PmacC | CACZGTG
Psp#061 |[AAZCGTT
Pvu | CGATZCG
Sac Il CCGCZGG
Sal | GZTCGAC
Sma | CCCZGGG
SnaB | TACZGTA

[HAZOCts BB O Y dMmOdeds R
Zxd dLBEyjdede' » dzsCEZMmtsoe
Bjlsdddtetse Odad W .

prhj fBHABHO dd&jvls {
fn §ted mizls mldoLdpdd d IS Wgs ditfp
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sesdj boes, ftd dMfsd Lso O0ddd &GOMh OB d -
L dgH s dzz S dzj OL T ©j MistedSydd §sHoGSHYIS COC daj dz L w

1.3.4.3. [iktH' ®&OMMNlkOBdsct JMmMmdjHse Oded™ d3j Is d dzq te

I sbddydd s BONNhY j Cjsedsdgy s g @ dz’ddztslchst oo t
BOMM sOB dz' - dmmdzj Hiso Odzd 2 fsLotsdzves s ff totsOdzOdzd |
dzj MCsdzr €5 OB jtotcOdzglsdzg" » L d3j dgj dgd?2 3j Isd dzd tets9 O dac
9 O) dets Hddzd if §f ey Gedzdats J J tBisw o y dg@sightsls @BmMmdzj H s Odzd W
GJj dzsiZts @ Bsy dets tOLHjdzdls! T IO HY O dZ3EMdas o da €o 'y
(microarray).

RMfsdz' L s9aOdzdj Isjrdesdzsed?2 BISCtesydytseo (micr

s Bfimdsodzr &5 ftoj ddigzh jMlso O3 Isjrmndesdzce d?2 dBBJES ot
detslstso dzfdgagists B  dzd L Oy d W zO f tsHdztsy CJ L Ot Odz 4 fr
nd BB ud MC dfdgzififfleidsijds 1 s L OHOdzdzs? § sfdzj Hiso Olsj dz! «
[483]) , slsdzsd Is mpw dn or MsGC OW otsMftesdL o sH d d3ts
Bz dz! Isd{f dzj ¢ B de® tizel O dzdzy Is  dzd thasp @Eafdzts T | sd (o daj ¢ dzj Ists
BgCtesydtse oCdzs yoOjls { tots©OEA 5 ee KIsGLo € & H diffs ¢ ff dHs
Bj IssH o, O d d3d dzdzts: GdHtetsdzd L O, sydmls¢d m d
BdMmkzdz Wdlsdats 2 Ctsdgo J sd d f fsfpdzj Hzs P ddg fpe w
Cod3tf dzj d3j dels Otedzr &3 tsdzdcectsdzkz dzj slsd H & d3, tc @3 {f ts dz® ) I
BICtesMeA O L Oo dmMd BsMisd ls Bl j ¢ Is OdzQ@ldfrysitg d3@s o d3tsizd
eOL dzd ydats?2 . 1 Ofdf & dsgls@im jepsAisedisu® 5 d M sidpd3d € g ® dzdf df
Ni mbl eGen HH®Rwlcihve e ted OdzOdzdL § 12008z tce ® L @GJstdad df
250H t4000dzG / o3S[4B5]. 1 Odfz y" Jj § Mssisdzesh j dzd J fsCOL Ol
ykzefmlseadlsj dz' desfpflsd d hEdRO dBsyils BT Is! HisMisd ¢ dzk
Hdzd dedz" d3d L s=yddej @ztdef j( A i | ent d Ni mbdze @dzn disp AnftefC
[483]. 1 j sBRBHd B ldiilsdls: |, ylsts i dmoOdedz J§ f dzOls
OW ddgdz" d3d d3j ssH OB d/ ddzd tBOBBIS 82 d@OIsted yr fo

rdzv  dLzuj disforOdigfvis oy jsfy lsfoy@ 2 o MtsisOoj o der
SHCHoH dzC dzj slIsdH sy des o s sdz! L s Ols! Mmw lifindiz@ls W -
(dz2dpB]d dhfsd Lz dkd o COujmbej MEeMisteOO 1
200dz¢ 11 s dz@84ils Ot lsigOfcds@IOMetytcdsy || 1 umi na Sentri
platform o sL RBsy des e OROZJL Jteso Ols! 14B3R 6 [ datsiEOE fitsts o (s
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mMdzsy dzr &3 § tod d3d dzj dzd J Il Issés fBHASHO 9 Ctolztf dzt
dzJ sBrsHdBsMIs 8 tOLOBBISSCd Btsd htsets ydgmdzO Mmj

sjid daj Bjdejj, dzjsBRsHd®ES lsdjlsdlsfsH R tsd
dmmdzj Hse Odzd® Bilsddzdteseo Odzdw o dgr1 s dO hmdatse |
Numina, sls dzd ydets §ted Ml sMtsBdzj dedz" § HdzW MtcOo dzd s dz' dz
dLEyj dedzr 7 dzsSCkEfse 20 Stwkzhd Hif pUuBs®SOF | tsglcdf
My J ydW dydesfls: O0dzOdzdL O algferdg dn, o ds'toHsjsd& i dzfaEds o L B &

1 d Mdsslstew  dz0 (Bdzj dedjy | Bdesedn dMMmdzj Hise Ols | dzj
dimimdzj Hse Odzgd?2 M dMftsdz LsoOdedj &3 BIStesydtf so Wwo
fsdzzyj dedz" = tejL EZdz sOlsse, d HMlizf dr &i3d (5 Mt
dzj o SL d3tsy dztafids ! f tO¥Qddefr 3J sd dzd tetseo Odzedw ydlstsL d dzts s
SetcOded Yj dedetsls! OdzOdzdL O Istsdz' €5 EyomlsS Oz ¢ j dats
W dzw s Isfyw smdso dzr i3d dzgj HEMISOKEORd dMftsdz L 590
ftoesdL o sHdIsj dzw .

RN stelp Qdzad ] Ijrdesdzsed?2 BOMMsetsets ff Ot Odzdzj dz'

RMiststed yj M¢ d fJtco s sj mndesdzse d j 2 [ 1w H dzW
ydbstsL ddzse o MtsMmisOoj o dzpsd difeStda€ncesdRocafB]8]. [ff jsl¥ to v dz®
sdztseo Odz dzO § d te ts M J-1f t© tg roldef Geliste eO,dzq ff s K@ j dzdz" = ) d
e ey 00 d BOwLWEBUzY jd&2Od 5 BOtedyr dicdzj g jodeHp O
BsHdW dydtctse Odzdzts 2 BdMmMkzdz Wdlstsdi. -Isdr Mif iz j trazOdzd jB
f tsfpdzjs " dd3 + CodBsdzv tede” - fipdgHiz ds@ded jtts 1tefl@L dz' = f
f sz yOls: ddzHdodHEZOd dzgz¥ dJdeW sted3Oyde 5 C O H B

10dBtsdzj § twOMY esMmistc ©dzj dediitmiinag, W offcdryLj alstdprw & |9 O dztsh
Bisdzj,9 % &HBOdOdzdL qtetso Ols! i dzdzd tsdz tsHdesyj f syj ydz' n
sts@ ts, BsHd¥Vdydteseo OdzO0 dzd 11 s BdMmMkzdz W dIstsds, fi
dzz € dzj sIsdH 59, Csltster | oMmMlstcOdo O Isfqpw o € s B dzd o
o Mistgts sy Isdz jdas [48pH ©O)

Il sjrdtsBOIdP 4 Analyzer (A ARy sldzi etk j BINO s vzg €
tej OCydw M HOd dzgj2hdds MjCoeojdzedtetso Oded j dz diIsdzj € &z
9" ff sdzdaW Is O dzO dzd L HS 96 GsyaEOhHEsY HigtkygB & ddsidc
ftesdLotsHdIsj dz detsfyls? 8 L @dztf H (88, 487 z dgHls tsriAs dzjoj’ MIST @
HsfMisd e Oj Isipw oL d3gtsy dztsils i © LOydlIlsr 9 Oded v COYHTB
MiCojddteseo Odzedw dHJjdsd¥dydtelkzjils § Odzd dzH tctsd3dz" J
[486].
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vsdzj HizZj Is Blsdyjlfstgds ' ko j dzd wlgddedddic iz jCilgtzCh WtcOG d3J
ftesdL otsHdIsj dz¥ dgsfyls sjrdesdzsedd MmjCojdzgdtetse Odzd
SOLD di3sy dzs f tesOdzOdzd L Jtotso Ols dzff e ® 6 Bfsdzlotc | hOL POE ts
fsidz) His9 Ols | dzdzdzSitisd] mdas] BPWJ dzd dyls i tc )G € & F laff Iis jsdr'Od
dzj sBrn BHJ B3sMis PEdPH dzfjaz@ozdzs ¢ s C OtclsJtetso Odedw d
rvs d, o yjdsds, BtsdzjJ My dzf488. Bdsd de¥ stcd3OIs d y

{"dB¢d MiCojddtetso OdedwWw dBSEkls otsL dd ¢ Ols! d d
dzs B' n d&ibtsHdSC [1wa, s s ddd]ftetoOd dj daz dsugdz
ssydetsfls! 8, o MmewrLd M yYj ds, dBscChxis dE0HkIR adds ¢ Y (O €
fsfzdvydd BOIstcd y, Yls s ) HOdz! dzgj 2h jd&3 OdzOdzd L
f sfdzj Hiso Oz desfls d

1 tod or Btstej B ssHO M Cojdzdtese Odzed W o dzj ¢ dz
otsL d3gtsy dzlz ® Gz ddzz Mmj G o jdzdtetseo Oded W (fsCter Isd j )
dmfdzj Hise Odedd dzj Bsdz' " sets € tsdzdedz fy lsA0Q d Eisri J dets| d2G
Sfkzatsdj ots?2 rtfilsdzjo asdgt@stls, dzOY§ tod o34 to,dzG d dzjdar | @O i
3007 . dz. d Cedzdyd mMsotsds fkzhtdj o2 Il s ) 1 %
Bjlsddzdtetseo Odzder » dBsdzj Sz SHdesets dzsC kMO dzj ffto]
B' Is! dej 34 dazj J§ 15 000C tsiedzy € I detslZz y Haigh stcdzOydd s
YydlstsLddzse o dLEZyoj disds dzsC kzfj .

lted dzgitsBrBHdBsMIsd MiSCojddtese Odzdw  H dzd dgdz’ =
Bidzj J Mmtse to | d3j dBMARTAZ(singkmisléculds dgatime, ¢ ts d3tfP@&cifar{ Eiosciences
(PacBig ) , o e h dds tsisfydzj H (s OBl 4 isdixidky O '
Melse jIsfise j dzdzs, o ' tistsdrdgdBes izt by sict©a. @lpdsiBd&ls Hifs. dz.
ssydesmilss ¢ fj ¢ 8%[d20,8¥p Odzdw 99

[ 4 Is ®m Torrent Sequencing92], dzf MY sdz L&z h R d y d tedzlp Odizpzsd§ d H
sfdetso Odz@ri Rlsj Ciytdtels s s &8 OL 28 if Gefifirfvdzls 4y §d1 s § sL o t5dzv
ts B dzO te ZO|Bdjlste tc Odizsstzicdrd tc &5 dz® v 130 dzctizGn Is O)drisgntc § H gatb 83t Is
2500 dz@ j [@R3, 494] detyf te d M i ts fiftdf Bredsjuds paipd € ts tc ts I9fSsdfifdzj H 50 Ols j C
[486]. s tots A3y ss¢6 s, ¢ dgj HBMISOS OB dBjlssHO isdesf(
(BHdets dzlz € dzj tsIsd H dz" § ofMlsOe € d d HJ dzi ydd) ots 9
i tcts ¢ to Qfdilis HACRIBporten OMiIs  Ydzts toj h O j[486].4 sk § tetsB dzj d3lz

JHdzdds duL dso j 2N dR Mfsmsetse Mj o j dad totso Odac
syd dz d OB j totc Odzls dztsjafts sazgf jfafard 6§ o3P dag Wz v = d di3d W M
BsHJW dC O] teddn 30 Is tdrm@ie ‘DNAdgggeenein@fNang [495]. | s ) dats
BjssHO dzjydlk yjdto 1 djSktedyjmMises bk O, d
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stcOdeMmtf stelsdtclz j dBse 5 -6 f Wsezd L d dz® t€ iPls @ ¥ djodgELicw  dzO
cOLOBSIsYyde Ol or MsC 2y (496 dztes@ls ‘d3j B SEHQY O BZO @
BM Is dzi Htsda j 830 syjdeSd MlsOlskEzMO &ilsddzdtese OC
HsMis Ols s ydz' o5 -Mie@i'dgusiim Wi 06, @ leflidz & J detisg @iz (228" [895], §f to
SHAdOCYOMssIsO® thdets¢ Nanopore orhj, ys &k &z 11|
sHdzz BOLE M ¢ tsd3f495]s tfddjavdzts,o "Migh jmlselzjls dzj ME
MdCol dzdtctse Odzad J Bjlsddzd tefigo GdedgtsT ' # stiNgBnoeplzp &8 3
Eded COdz! dzr | ftojdBBeh jMse O s MtcOodzj dedt M Htckc
ftosptsf sHeBIssaC ] BdMkd Wdlsdzzy Ctsdzo j efpde (o Mo
ddsi dgdzs Nanopore Lot iceldd @25 MBOSHRH €
[495].

vOCdd3 sBteOL 5d3, dJqdW stedzOydw B OB J totcOdzls dzts 3
Bsyjls BT s fsdzyj 20 ftod fYoshishd tOL dzdyds = ¢
fMdsh j dzdvw ykzefmse dilsj dz desfisd, My dudwdudesflsd,
W ddzOdzmtse 52 L OlstcOlsdzsmis d . l " Btstc 9 fsdz L Iz ¢t
f sMmlsOo dzj dzdzts?2 L OHOYJ2, StdzdyjmMseotsd HsMiskz datsc s

1.4. 1 OC dzt yfi lzede dzOeo j c¢cBBL St dzdIsj tc O

l MmewiLd fm daj ftcj CteOh O h 3w tsMmistsdz yd fidzO
ftej HMMIsOIsj dz! dets?2 Y jdzjL ", d wsbihmikzlsmMisodjd o" MsC s
d 5 ofmj gk MEEYEH, ftedstedls | Ists Bt dAusOp tsthp', fasd BE
oL sy desfls! 8 dn OdzOdzdL O o O ¢ diaflalzdnds@r d dzsifRj tidAts diB
teso dzv ¢ o Odzd Mseds@afdsdf, i ddzOf ted d3j 6 S tetso !, W o dzw w fp!
sls eaMmMjnrn BttcOdse d Is¢ OdzjsH, dgdogiay MO dff == g G Jfrfus]
tcOL destsBtcOL dg' = BIsjdeydOdzt dg'r = HJdOcdesmisdyd MEdn
LOBBdz hbOHARSISO f sdzzyj dzdv B d 530 O {260 0 @ f3( s o i
f sBsh Gsdats By B'sH 50 N AilsOEHEOBddz dz' ° d HEMsEY
COfdz] € dzj sz dizj f izl sMseBo @EEE Btsdz' h drn |, ¢ tdast t
NH sl fsHABH jhy dzgj HisMisOltsydas toj OcdzdL & @ ugd 20 ¢
Bsckls Mmdzkzy dls: oW H Is § ~ dzg fydz)simbdzdzs s i) iz iy dz® dyid @iRcs ts
ftoj OZOzdlsdud Mcdn d OQOippdgsgapizdd- d sBFE@A (5 (o
dmis sy dzdZO@ tcd dzj tc, ) MsmMisOe j, odgj Gl B yYde'~H j dzj d
dzlz € dzj d dzts o Jork df¥ duitkifClsicdzt | s -
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RA3j dafiast Isscdslz dz@ f jteco ™ 2 f dzOdz ftod MmtsL HOded d
H ts dzy dgr or ansHdIs! tcOB SIsT fs ftsorhjdads L WW Gl
fsdzeyd dzdv oda s dL ®©WOLdEJyde » dhmistsydzd Ctse, ko d
fdMmisd &3, o/ Qs Afgds Oed 2 ¢ t5dzls te ts dg'f s ) ©8YE &) Is alzB tc dfO dad dz'O
Bd dzd B L Oyd d o Lsdiglzo Qe polgs ligdz'd s O'Is 5 0
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| ZOa.PouvrtRORECLUST 3

21 Ok j tod Odz

2111 jOCIsdor

1 dmmdzj H pfddef L tssO@ dfgpfis'j tc, CCEICIO4, MgCIl2, NaCl, KClI,
(NH4)2S04, IsteE g H tc 5 ¢ M@ digd dzty diz{lsliadfdiy z © dzd § 0 tls d 5,y Jv@erds
s dzv &G dztEs@ to B dz® dzj € Is to 5 WY t6 € 1S dOEaG iz ® dzj Clste s W 5
f sdzd O te,cB df B He f DS BBSHB t6 ts d3d ) I5 ' Hist@d § O diidpdzddy J te d3d H ¢
Cr v,Ols @ s idfdvdzd + Is d dzj GRROArdsSdas{dz!Is d dzj 280004 & s @zt iPdts Is
HJIsd sls ieNalkDs tSlaE, PMSF, Na2MoO4s te d ¢ Is d, &gzt 820 {f Is [HodxIBRIREE
~n ZStots\W tWig dizs (@igma, oz ¢); dzOIs tc i s dzdets & yfigddzj 2t tedzts § d M
B to s d3W | dztshigiztizel @29 Is tijlste J, & 6 ©,¢0Yf j to ) Iz O dyddsdatiuka, z o § 2 yPted
HJ ¢ Ml @zE0D0 ¢ 1 @errak Berlin,| 4 tc 3@ ®ES'(ICN, & z ¢); dizd ¢ ts @Qdgxizclz
Fermentas,] d dz' d4¥ dnls)p ffig | HHAEZG OL H j ddgdddsi s | F¥BR oGreen, PicoGreen
(Molecular Probesta z ¢); tc O fry Isto datalze Yyt dus dzd, § @ Mg W §j v A { H dzw
tsB tc O Islslas @ dzf € {c dztz § dzd tslsd{ W s ) f[dTH) (BiolabMix, t M) EZ DNA
MethylationG o | d(Zmo Researchr tc o ,dsd® dzd ¥ 15 16 dzd),"d3" h o dal3tg dats ¢ dzts dzO d
O dziCH63, CD24d CD9-0O Hzd Is j(Alz€am) NanoOrange Protein Quantitation Kit (Invitrogen,
t# Z ¢), dzO B BN4 500 dz@himadzu MCE202 MultiNA (Shimadzu Corporatiors, d ts,ls tf s dzd W
GenJet Kit (Thermo Scientifia)y ts dzls[j @M M Oy k& ) §,lg iy sNEBNext Ultra (New England
BioLabs,[ © fn fiz @) ¢s ¢); MIRCURY LNA miRNA qPCR panel (Exigon, Danmarkg;j O€ Is d ¢
Hdf'dtetsmj § o | dyfaSadre@gatf kifBiotage ABa Z ¢);4 s O dfs ds ff tot5 © Q gzls tizdz

A ted3jidzb s OBOIILL § OL@ESIR o XSG @L(OJ s OL @SB d o iz
(Fermentas[ d Isp ®t 1 | st tsdzd dzjud P Gzd ¢,@k] G5 d &BLNew EnglandBiolabs
Pickering s O dzp HPdze B dils tssted LRiboLock (Fermentas | d dz' dz4 ff Is)p ®4
f tsdzd dziz ¢ Sz e@ @ [ O HSGPER( 2 IBjoLalfMix,i ts i)y HotstarTaqt ts dzd@zj G
(Qiagen md dz'j, dz J tc B3P dzag s O dsde@ iz ¢ teoddff tdskahy @ ¢ dg'L "'OjB2" dzk¥ B j L dz
ftoj HsMs AmdzZntzO ™ tc jo 52 OB 5tc Ol tsttsds'tc 6 O dzd B jst dzj dzls
RMI ARJL 011 so sd.g dimipY ¥

tdOCIsder BJL EZCOLOdY MbOdsr §tigdt o @afibdC
sfu ddzd -u.
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[ 3PlouvAn M EHjd ds?2 SGlsd affztsigls: 8 3d 1fpd dzls j L d
ftej HsMIsQoadzj &z ¢ . B. dz2. wjdi3didztsor d3 1. 1. t(0kOBSLOIST

[ dzw ftod G slstse dzj dad w o Mjn BlzW j todzr 7 tcOfls o
Offtafs ¢ j dzgdzz® o HE, §odkzyj ddkzt @O EfsOdsstj A
1 d ed3Oded v ) , ftod ded 388 Sezdpisdeliis d M 6 ez ded ttso Odzed W
Hstf sdzded Isj dz' dzes Qo lstsC dzOoe d tcts9 Odzd .

212. [BGttkzHBe Oded

J tcOB 5ls j B' dzts dMif sdz' L 59 Ogetde-df)jdisjtel z S j 4l risic
EMsOdzsoa CO Hd&zv ByYydMmbsed oH' Arium 611 &Fte WSl
SR d&ZOYHjded j 5 Epypdelstod ¥ Z-Befrid &Ry s MLJW cIKa2née t z k i ;& |
¢ J BE c k mgBeakman Coulter Optima TM-B0Oké fj  tc 5 Is ts tABTd3(Betkvian Coulter
l jdzd S s EdlgQ@dedfsint @ dz0 &V ( 1 d tsM;0dg, 2 $fJ @ls sgdem)ir ¢ 2& (S
l ndustrip®,hlstavzapd)o Ols j dz cTitramax 10008 zd W o SHG
Tprofessional basic gr;ediHeimsthmd B o3@e tcrDaN,A JAJnte
fJlsOdzdwVv-4&C dzfsyf 8§ desdzse d v Y JjfSudidnivg s s d3j18teve ¢ Gelrhes
Scientific & zd3d ¢ tetslsj o BOMPIs Gl diMsMEHLs) O Hijlsj Sydd (N
F X, Bi o0 RgdbtcOdefp¢ dzr d3d dzClsotsute m@VY i, | ;bletz®tzagq d3) Istc  Ver

(Bi oRad, Hercuj &4t O &Y dzduizdik)OIsster I Cycl er

LightCyclerd480 1 CRPys .0 zZaj 2 y@texdak) ; 1 0;0 0 ¢
Nanodro)2 000 ( Ther mo Sticsmd j {ides oucodie) 2 dzizgdlS esMC s
(Jeol , ;gd¥stdaePy COdjtc® Vel et a; ff(tcdIByssp uHsdzV S 1¢SQ ¢

L dzj CstesWistej L O Agi l(Agilert Te2hhalo@iessBO dadchWn e zigdf e b tc d3ts y d €
Veriti (Applied Bi osyst e} ls] twdssaldSdglzj tef OTmHryQoyf!
Thermocycler (Biomet WaZktsicdldsd detcj RuU b § tcdzQdzd &) ;
s Odzd W tste dad W f) Y jszupd)®© fr) Isbf -Garb T28A0TR ( Per ki n E|l me r 4 z ¢R)dzdz
fdesmj CPHRBOBBMEA (Bi ottage AB, wz¢)

213.uMmdzse dw } K £ d figfls j ds¢f Mt 5 Geelzdlz’ £ OB Sls

[dzw o dzJ1f dscd fibezifgts? 0 [ whej P} dzscts ot d3j dzd
sk e sdz S dzj slsd o ,Is OB S fuEidadats j16. Oy His2 toj OCydd B
sl Cefdz o tsfyls O o 5 dgs AR tafsfRO Is to,df W50RS | € Oy H t5B0Ezf d N
C Oy HistE B2QRI teid dzc d B RibdEdckORNASse, 100 HsB tc Ols dzs?2 Istc O dzm € to d
ARC &z toj OCydtdzdzsets BEW j to@HCHT MBEREOB( 2 KT IE] M f
503f DTT). ufdztse d Wi 30xijdai, y di4fD&e1dd B Aiul0dsd de. € Oyj
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slstedyOlsj dz dese s Stsdastesdy MY td L0 ke.d 153 5 fdzdd
sBtcOlsdziz® s tc O deiiS ded{Wi ffddiefatEbnabbasic gradient

I MY Atotej ¥ diadjOo dz! edisjcdsy dzef O dxGsdzig @zjagd ¢ s | $ 5 dzdzw
® H Iz dz@ct| B iByelgriQ5 ReatTime PCRDetectionSystemu z 330 tasdytite j ©OC y d d

COYHB2 ftosB JIWRS defisthfislO® o dBIEO zy d s HiZ L BOY e L B O9 dz
9 tsHIS2 9 3RS dis OL 0 k¥ j tc Odzf ( 764G ipH 8,8), 200a3f (NI, 0,1%
Tween20,4d3f Mg €90RBSC [ C Oy HGBHERS] H NT P dd d3j tc @BO0dzf T & doW d3ts
f o022 d3j tedf, Bdedo j cMOdz! descts tsBtc@idetsytcj UV 3 s C
TagManv dzso dw &5 DG @[ O dBj0j WshpT BzZA a5 ¢ 6 0 456 C

v OB Z@YBsMdzj Hiso Ols § dz' dztsls dH dzvic O digP dzds1® O d Iz 16 ts alzz'ts

dmfsdz Lzjd3¥ = HAzW BBKOIds?2 IsttOdhStdf ydd*. d Ta
vdzde j teMOdz' dzr 2 tsB WIGARGAGTCACARGEI dc 5 6
hsa-miR-16-5p
J v -GT&€GTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCGCCAA o
1 tow d3ts@CCEBB@TAGCAGCACGTAAATAT3 6
1 58 dzHFAMBGCACTGGATACGACCGCCAA(FQ)-3 6
hsamiR-19b-3p
I T -GT&€GTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCAGTS 6
1tow dz3B-ELGCTGTGCAAATCCATQBCAA-3 0
1 58 BHFAM)-GCACTGGATACGACTCAGTT(BHQ)-3 6
hsamiR-21-5p
J v -GT&€GTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCAACA 6
1 tow d3ts@CCEBG@CTAGCTTATCAGACTGAT3 6
1 8 dzHFAMBGCACTGGATACGACTCAACA(FQ)3 6
hsamiR-22
JT -BBECGTATCCAGTGCAGGGTCCGAGGTATCGCACTGGATACGACACAGTT3
1 tow dSs®AGCTGCCAGTTGAAG3 6
1 5 BHFAM)-GCACTGGATACGACACAGTT(BHQ)-3 6
hsamiR-25-3p
J v -GT&€GTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCAGAGB 6
1 tow d3tsQCGEB@ATTGCACTTGTCTCG3 6
1 8 dzHFAMBGCACTGGATACGACTCAGAG(FQ)3 6
hsamiR-30e
JT5 &TCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCTTCGA 6
} oW d3ts@CCEBTGTAAACATCCTTGAG3 6
1 5 dzHFAMBGCACTGGATACGACCTTCCA(BHQ)-3 6
hsamiR-31-5p
JT5 &TCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGCTAS 6
1 oW B3SQAGER@AAGATGCTGGMA-3 6
1 58 dzHFAMBTCGCACTGGATACGACAGCTAT(BHQ)-3 6

(@)
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hsamiR-92a

J T5 - 0GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACACAGGE 6
1 tow d3tsQGCHAITTGCACTTGTCCCGS 6

1 58 dzHFAMBCGCACTGGATACGACACAGGC(BHQ)-3 6

hsamiR-12%5-5p

J T5-0GTCGTATCCAGTGCAGGGTCCBGGTATTCGCACTGGATACGACTCACAA3 0
1 oW d3sQGTEAECTGAGACCCTAACTTE3 6

1 58 dzHFAMBGCACTGGATACGACTCACAA(BHQ)-3 6

hsamiR-126-3p

J v -GT&€GTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGCATTA 6
1 oW d3tsQCGETCGTACCGTGAGTAAT3 6

1 B dzHFAMBGCACTGGATACGACGCATTA-(FQ)3 6

hsamiR-200b-3p

JT5 ®BTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCATCAR 6
1 oW RBSATAATACTGCCTGGTAATG3 6

1 5 dzHFAMBCGCACTGGATACGACTCATCA(BHQ)-3 6

hsamiR-205-5p

JT5 &TCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCAGAGS 6
]l oW dzsQCTEGAITCATTCCACCGGAS 6

1 B8 dzHFAMBGCACTGGATACGACCAGACT(BHQ)-3 6

hsamiR-375

JT5 ®&TCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCACGE 6
1 oW di3s@CCETTTGTTCGTTCGGCTE'

1 5 dZHFAMBTCGCACTGGATACGACTCACGGE(BHQ)-3 6

hsamiR-378a-3p

JT5 &TCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGCCTTG 6
1 oW d3tsGACBGGACTTGGAGTCAS 6

1 5 dzHFAMBCGCACTGGATACGACAAAGTG(BHQ)-3 6

hsamiR-4255p (MiR-425)

JT5 ®BTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCAACG 6
1 oW i3sPAABGACACGATCACTCC-3 6

1 B dzZHFAMBCGCACTGGATACGACTCAACG(BHQ)-3 6

hsamiR-660-5p

JT5 &BTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCAACTS 6
1 oW i3SQCCATOGCATATCGGAG3 6

1 5 dzHFAMBGCACTGGATACGACCAACTG(BHQ)-3 6

celmiR-39-3p

JT5 ®GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATBGACCAAGCT-3 6
1 oW BSATTGAGCGGGTGTAAATG3 6

1 B dzH(FAMPBCACTGGATACGACCAAGCTGA(BHQ)-3 6

s tsdzd yj HMsayjj@ateso dzv dsj s dzdetse OdzdY o ©BLOL yO

dzd dzd 2 HelLa B ddUYGdRtcd { s8MBR dreed MS.qPCR o
tcj O &z o tcj d3j dzad dzO0 1 tclgemtfEingej PCHB DeteBiandSysten b dzW

G J
1 st



71

dMmf sdz L so Odzd MRy M! , MiH j-eelyOf tz s MgGigsfdztd ReHP)ES@ 2
65d3f v #1GInpH8,8, 0,05% TweerR0); dANTP (0,253 COYHT 2) ; sdzd ¢ ts
ftcO2 3 tof , ydbjtfji yofw d d3j Isd dzd te ts 9 O dzdzts 2 d dzd dzj L O
f smdzy His9 Olsj dz' dztsflsw d3 5B dAAffIs dif teav jdziz@ R ABiD ErdTRIP Az (-
1jH. OC . |1 Trefisdd d3j td®idz; CSdzo jtelsdtetso Odzdzts? [ 1 s 5Bt
03¢ dzAt o' f 5 dfdeiddgdByatiz@Q.

) COyd mMlso j tsls te d y Ods'j ciDfrplftdscoietz @0 &@8Hdzls telrg diyYj Is d dzd tot
1 A tesH 2C IsT RARbgta2O(194f dz ) 9 COyd mMlso J f sdzsy dlIs
dB3d Isd dzd te s 9 Otfiadas § z § ISRARRIAZIAAY d (IO B ZzRY)Y CB5dzo j lsdtcso
fsdidsh d EZ DNA Methylation Kit. sOdkzdst#ichelC i
Mtstslse j IsMise 28 h j @3B df PP ctfdig jJdesoQO e d Is § dz! dzets dzOtc OB 51s (
L dzj CtesWistej L sdg i f sMmdzj Hize h j 2 1 dzj Clstetst dzg yd 4
My iebwistsdsj stedu M&d.

[ dzyJ dzQedfs algfpts d dzd tetso Odzed v -isBU g dzesh IsE€pP&ds § d o
B ' dzd i sdzlz yJ dz Bdtslsddzd dzd te s 9 Odzdz" | BOIs totd @Iz dzH IS
Oy dzd W d 9 Oyfffjdiee s wOkdzH] o SCOYJ MBS zi3PEEIUB"
4 9 5dzdzO" Md3d ! MBHJ 6] OzO difH dstgCOBdls d,)85D) 6543f B L
U tegHiC | pH=8, 8, 0, 05% Tween); d&WNTPYf gWORBROBS dif
sdzdetsdzz € dzj sIsd H dzts 6 s f 022 &3 60O, My Jydw dydzesa ts
f smdzy HsINBIEJ dz'sdidg | H dzd dzgdzts? B dzOMis d -11Y) 2O B Rz D e
1jH. OC .1 Trafgsdzd di3j e OL " o Ctodg§ tgdesds sBI j 53j 30

v OB Z@.ROEMdj Hse Ols | dz dats sy jdEIEOL dgy ©d3p Is b dd © tgs etz
¢ j &z0 R AdRpfet da JuH e s © ¢z to§ © zyf g 2 ) MS-GPEEZS 2

t OL %(
ARiéGbga@ZdZ( } sfdzj Hiso Olsj dz dEBINGs) ‘Itfi?zH'z v ydzs o d v
N S

Bjlsdddet) tov GETBTTTGAGGATTGGGATG

(X56849.1, |[ B & Ols @XC@ATTTTCCAAACTTACTC 186 | 558i5Md

) 7 2CA 30 f §
931-1117) A s
H lfvldé%f 51 v BEGGATTGGGATGTCGAGAACGC 9 5CA 3 3] ¢
(X56840.1, |4 BELOS 2: 161 | ( 9GiR 5
6361095 | CTOGACCAATCCAACCGAAACG 6 5CA 5 1|
(X56849.1, |} 6" BBIGEGAGCTGITTGAGGACT Loa 7 25‘)‘:43(’) 0 fnd

924-1117) { B 6 Ols ®FAQCATTTTCCAGGCTTGC
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v 0B ZAYOSMdj HEso Ols | d' dzts fpsyljdHIE©2 dgY dsp s ¢ dzdf & s o

ddzi d o d H HOP@EP dtSNls Oo | ¢ ¥ 2O ¢ B3A Bt dz2jiH i tgf s O dzts o §
toj OCHydietsj C o j dzadtetso Oded W

. t OL o3, vpdztse q W
L OL&BOUS | ) i niso Olsj d' dtSHEsd| f e H b
f O d3j . .
_ 9 5CA 3 oi3d dz,
]l W di3ts 2 : :
RARDbet a2, (9GIR”R5M] ¢
(X56849.1, GGAAGTGAGTTGTTTAGAGGTT 269 55 A 20m j © |

I BtcOIsdz 2:

858-1128) | CAAATAATCATTTACCATTTTCCA 7 2CA 25m § %4p
RARbeta2, |1 v B2 (9 o 23% jz’g
o dzlzjlatimtzd j TTGTTTGAGGATTGGGATGT L6 55 i 200 %

(X56849.1, J{ B tc Ols bigtir® :
931-1116) TACCATTTTCCAAACTTACTC

4j S oj dzd ol seqt TTGTTTGAGGATTGGGATGT
g J S o j dzd 6 seq2 AGGAGAATTTGGGATTTTTTTGGGA

7 2CA 25M j £2%

1 jtoj H olstste’ d3 wWORZdZHtSd3 C tdzyd dzlstc O BdlYy dzdOdfigieafef]
fsdiish d Whkktste] Myl dzlsdes8 82 5808 ( I8 zdzv to H oz dighissea{diic » ©
PH70,1Bf C1r v ¢,2f ONaCl dzO0 fted ®tftcyf Weadsig F lousalzdz’ dzofs L
d dmyf z#0ddezd vl fjdds © @Y dzd & dok iPfysfdf’ of tsa@dia] 6 OC yd
M M A 5dzlz y jYdgdimipAsO idkHA { , o " totso dgj dade’ = § & { fifidssidiy .
MtsH | lyOdz2p] ¢ s&Y € defzdels|dztsds 5B ICJOR] 3 06 dfSidso tsd3 tc Ol
LO dm¢ dpfucioRfpltslststcr | o 1 Istsd3 tc O dzHal difdjifmf deidzk u ds
dzj L Oo dMmMdBzs?2 s B lsddzdtetso Odzd v f s dRARBBAOSHBES dzt
ftow dsts? d -BE(ts@lddzad2dzd tctseo Odzdz 2 Mdz®o F YW T &g w3 © &

l sz yjfdmsiindey olststetsets 6Oz dzHfQe sidgfSdsd W dBS @iafd dc d} B
Md CoJjddtelze M dd3qd ftcO2 &3] e O3] fs ftoslstsC sdzlz g
fsHEtSIstsodzj dz@ Hdzw f dqetsj Cojdedtetso Odedw dz0 ff tocd B &
reagent kitd sdzlz yj detizdzj Is@Ils™ B'" dzd ftetsOdzOdzdL dqtetseo Odzr M
ftoesctcOBWGC Q@oft ware (V 1.0. 9. Pyroseqgquencing

TagMan JeAp deRjj Odd'tmizs | &3 dzd ,  dzO WINBZ dadiz & odsO |,
or fdgd» H i dz@rvcy BiByclgriQ5 RealTime PCRDetet¢ion System[ B h 2 B j d
fdsj Mg MdxOEBD RS zd L Sgkalz fROdsteffyriS dz 21 Quan.t i THdss
ted OCydd asflsgfGpodial yd 2.
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s OB d4PLIE hS d&zj slsdh' * d kfdassdw 1At dhyd
Bjlbdkdetse Odaf we yiftsisls Gazs ydteS zddtolzy b j 2
= O S I Sl ) T c
§ F|° OlF O @ 7] =
OfFI&" & = S§
1 sfizjHse| X< & 7&| & o o
f & Q. Q—. ﬁ Q—. ,.d @ ©
1 OL 8 Odeq |dets (BB § L g Bl & & o) 3 o
hsc EHO |8 & 2 B S= =
5 BlygB w B
g O] g, & 4| o O]
= o N } N —
5 AATGGAAG
ATGAAATGAA
TGAAATGA-3 6
5 dTCCATTCT . 9 5CA 3 d&3qd
LINEL-For CCCCATCACTT| 600/ BioMaster | g =i 5 f
LINE1-Rev A - | 155| - | gPCR Mix .
LINE1-Probe TCAS 0 300 (Biolabmix) 6 0CA
5 FAM-GAGAA 6 0 fip@ )
GGGAAGTTTA
GAGAAAAAAG
AAT-FQ-3 6
5 §Y1-12)GTGA
TTGTGGGTAT
RNF219For ACTTATAAAA -
RNF219Rev |20 600 1771 161 1 17 1 istartPCR
5 $X1-8)ACTAC . N
CCCCATCTCCC BB WE N
AAAA -3 8 HIS . 1{121 dz‘
5 GX1-8)AGGA I\j o oA 15 a
AGGAGGAGAT « g dzzg ¢ 9Gis6 0 fi
KIAA1539-For | AAAGTGAT-3 6 ¢ W5 ook 4 5 i
KIAA1539-Rev | 5 gvi-iz)ccee | 000| 1051 89 15 g5 53;'?”1‘;3321 7 CA
TCTAAACTTAT NToe , 6 0 fixp@ )
CATCACA-3 6 0,654 1 o o
Sir-oo
A f tsdzd d3j
GSTPFor GAAAGGTT-3 0| | oo | 10| 15
GSTP1Rev 5 §X1-8)CTCTT
CTAAAAAATC
C3 06
T M) MAMSPHREON O 5 o' MBS 62 MiJydi qudsmis: 5, ybt
NdcdzOdzO o fslstedyOldnjd wasd Sdrdlatgusdsid.h' &' dd MddasjL e
rdd3dd (RMIAf wf (061, 1 Bosmdedems) .

) od Y  dzS gzt Wsoilsudiediy s J a2 oz s i3 ls 5 dz' R
RNF219 (NC_000013.11, 12285), KIAA1539(ch9: 3510358335103671)] GSTH. (NG_012075.1, 4998

sB dz
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5139)9 Mtme@p gétectsod Ek LHBSKtse"' 7 HBdstttss d § 0O0yd.
Md Cojddtetse Oded W B rdatf¢ Odidn HAEF sHEE OdROBHZd YO 2. 5. ) .

v OB dzd 5 OdR 56 BBY d'dzq s O dztcdBH OF

4 ftowd3r d3d ddzd BBtcOIlsdzr 3
Z SRS H T dq " j ded d MY sd Lo Odeied s
RNF219 KIAA1539 GSTP1

X1: TAGATCGC, X2: CTCTCTAT,
X3: TATCCTCT, X4: AGAGTAGA,
X5: ACTGCATA, X6: AAGGAGTA,
X7:CTAAGCCT, X8: CCTCTCTG
Y1: TCGCCTTA, Y2: CTAGTACG,
Y3: TTCTGCCT, Y4: GCTCAGGA
Y5: AGGAGTCC, Y6: CATGCCTA,
Y7: GTAGAGAG, Y8: CCTCTCTG,
Y9: AGCGTAGC, Y10: CAGCCTCG
Y11: TGCCTCTT, Y12: TCCTCTAC

[BtOlsdy| 1 tew k| [BEOlsd

) oW B2 | [BwOd ) v S]]

214 s &zddzdyj MSdj FOwLOSk,jtedmisdSd LHGSEEs ™ 7
SdS sdsedujMSqddd LOssd) o O0dd™ &g § ] HMls

[ dzv o r ff fdflsd@fpldzjClad@y B ' dzO MBtOdZO ¢ 5dzdzj,C Y
Bsufo dzaj C dzj ssydzer = 9 j L d&dl 1 s d 0K estdgfis jolxs & GARBjIsdz dz'
ri4drf,d tcodydets { tsfiflsdfOfrplshdetss? ofs dz€ ts dzts 6 )y 2 i) L B 27 df HsddffrR:
1VIRA dd&. .1 . [ Jhodtddo n( Bdets BREE d & ¢ dzd dzds tnf
L Histedmzzy Yd e 1S OCddB 50O dzts B dzQ o Qdafstse f sdztseo 52 d M
sd sdzsedyd MEda L OB)siday b d@EAd § s delz yQJodedesdz) LgL BIsHJ
Cotso/drRA dd&3. [ .1 .¢.[ jJcOdMfdPEBC s 2021 cc

t OB tsls O { tefty o figs & dzOfifg dlafisjddf B tctso sdz! detsmisd d Is g ts dgl
Mol jIsMisadd M ¢[Mdeso OB L OCSdetsH OIsj dz' Mlsa © [ A
tA I 24.12.1993 -~ 2288). Ifj 1SMyfjteddsj dalsr
SHtsB toj dz g ISCotsuds dftiidleizn g A g4/ , tptsMdedteME e
s sd@yg] M sets HJMY GOzl tis@ (272 1 Y3 BFY GRS j d dzt tstc
MsecdzOMd] B" dzs ftoj HisMIsOoadzj des o Mj &3d EyOMmisded ¢ O

rdzv fYwsHlse jteyHjddY cdMmistsy OltdisedyjddEy sy
fOydjdadstse My tsdl tsdztsedud M d dfdte d 3P ezt dzgf ) O dzdte’ @ ddzd
odLEOd&ZdL Oydd d 9" ff sdzdaW dzO My B dusldf @pdvw  {f thodiCH tdetE
fesysMid ©{§teg HHEEEO]IsMisedd M [ 43 H e tdiHig]22
Mdmisj &dd TNM ,( Idfj el @OV -Bf & s'dzD dzdzddc3w Ols d yJd M



M-tsiIs H O dzjdglpds' Ojinls OL T .
sBteOL ytsoaj § totsls dits i dsdzinpw

s dzd ded wd M< d J

fs5C 0L Olsj dzg

1d tSsHddz dL

fOydidelsests alApj df't
fJwodyds i3 § OydJ dzls 0.

HB8Astcts o

stdzdzj Cydw d g 6 @LMYPSoOMWO Mdzj Hizy h dF

1) H dzv

2) Hdzwd MMdzj H s Odzdovdzj & tizfs b5 tglf| dztsF 198

BIStesydiser & O wEH@SEd 2
ojtediwdCoydd

3) H dzw
2.8.);
4) H dzw

(

D ERrdg" |55 afdil lastp s ofdmrs o d ( Ief O edfziscly

SYj &S d MisOlkmO djlsddd tcts &adsprd | GBS Ldzf{dats

v OB dzZ@&yB®OtOC Is j tod M ladHSGe twEotd A fH s dzts to s p

dmMf sdz' L s9 Odzd o

8 (57%)

Ltz "
1 Oydj dglslr,nmg20 |  Histetse ' j ,neddd

] 5L tOMls
b tc j HNESIEjM 721051 59 N1
[ JOf OL 5dz 63-82 4873
[Bhd2 Jdakipdz |2 0 N3 1,1 NTb
gdIsOH VY (ThaNgkMun )1
T, 7 (50%)
Ts 7 (50%)
N 14 (100%) dzj Is
M 13 (93%)
M, 1 (7%)
| dzd fnts dz
5-6 1 (7%)
6 5 (36%) dzd Is

5§ dmods
LMY Jted &g
d Midzj v 5 edO derfs'fp ISEIALELF) deOY dz" -~ ( ds OB diANad2 B yd
gl dmfsd L6

g8 B8Oy Uz Gt
LS i) wee(@) dggistOd  effdsj Sfdzjizlsug daiz" -
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v OB &Z@YMOOC Is | tod s dHStAs twots LAY fif @ dath jo dsiatsS afs dits ¢ d U j M §
L OB 5 dzj ofOelgdhfigdsfOls | dz! des2 > J dfiffydzd HizspCHitifediz “tafso dp”
B wesidgeuie M dNfsd L ss0ddjd Bdlsydyfs

Ly
1 Oydj dals 1 Oydj dasr HEBtG O T

tir ri4d1r Hisdzts te T

n=10 n=10 n=10
I 51 80O
wtej Hdzj § NS 70,586,4 68N 7 57,5865
rqoyoLsd 56-82 53-81 4866
{Bhd2 1uo - N -
&z | Bz 16,3N,9 11,684,9 0,820 @
glsOHdwY 11
ToN=M- 5 (50%) . _
T3N=M- 5 (50%) dzd Is dzj Is
| dzd Mtsdz
6 5 (5099 . _
7 5 (50%) dzj Is dzj Is

5 OB iz@8BOEOS Is j tod f) o dHCAs tote LY fifr @ Uzt jo dslaizS afs dits ¢ d W j M ¢

L OB tsdzj ofOtelgrfighs{Ols j dz! dets? Y jdzjL ', bkEyOmlselkzyf
9" BtocOdzdzts?2 f Odzj dzd B S tetst 1 s
Ltelzf "

1 Oydj dzls : 1 HBtetso T
thr : o”qn‘l_sdzbﬂ M st
n=10 - n=11

]l sL tsOM

wtojHdz J NS 619 N® 722 NB 548 N&
 dOf OL sdz 5471 63-81 50-60
[Bhd2 1wud N < <
dzG /| 3z 82N (® 6,3 N2 0,9 ND
glsOHdwY (1

T1NoMo 3 (30%) . _
T.NoMo 7 (70%) dzj Is dzj s
| dzd s de

5 1 (10%)

6 3 (30%) dzj Is dzj Is
7 6 (60%)
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v OB dzd YOOROS Is j to d f) s dHSHAs ot 7Y 4 @ dath Jo dplatzS afs dis & d W j M €

L OB 5dzj ofOtelgdH MigisIOls § dz! dets?2 N JdzjL ", EZyOMmlse Iz
MisOlskzmMO dijlsddzdtetseo Odzdw odzr1 s Stets:
Ltelzfyr
1 Oydj dalsr 10ydjdzst My Histetser j
n=20 n=17 n=18
]l sLtcOMmls
dtcj Hdzj j 676 NI 666 NY 61,7 N®
O OL 15 55- 77 54-79 53-74
[ Bh d2 |dafthdz
o) Hdzj | 175 N B2 10,7 NB 1,2 ND
O OL 15 4,8-487 0,6-41,5 0,2-2,3
glsOHdWY 11
T2bNxXMXx 7 (35%)
T 2 fiyMix 6 (30%) . .
T3 ONx Mx 4 (20%) dzj s dzf Is
T3bNxMx 3 (15%)
| dzd fts dz
1ddLedf 1 (5%)
4-5 1 (5%)
5 2 (10%)
5-6 3 (15%) dzj Is dzj Is
6 7 (35%)
7 4 (20%)
8 2 (10%)

[ Odzdzr | §Oydjdestse, tBwOLY' Bdtdsedynsdn

1 CMmY j tOfRdzitfdels tcOL tcOBSIsC | dHRESEEso] so " i j szgzjizd tzj |o tsla
ftcj HiNlsOo dzj dzr .

215, sdzjlkS¢d, dhfsd Lkzjd&krj o tOB
sdzils€d vyJteadS Odz' dzts2 dzBe jj €rOC ddidfe | fhEatzirzy j dz" d L
Type colletion. € dzH tsls j dzd Odz! dz" | C dZj s dztf dejf SQ VUV B G dzB '
Ckdz sdodtetse Odzd fj497]. € OS¢ s dMOdets o
[42¢BYdl” yjdzse j O BN dzd Y tsdzzyj de [ @k HH3H J G
[0 oeQdsros hd,s daigd v

220 jIstSHT

221, skd sdeodtse ORfiglag dA BEE C dzd dzd
sdzjlsCd Hedldad2d HUVEC Cbkd Isde dtse Odzo8le  [idze
dL Euifsf@s MO  djls d dzd te s 0 O dzd "CpGindI9 tatipfdas o € df dsfy & fn) I
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HUVEC doOfgad dztsls dadfiflsdzj s R/ fgdgBy § sz §simjoe0 §d
DMEM d Sbkd kdodisoOdd o Mojxj2 §dlkOlsj d ds?
MsedteOdzd Y dlsOlsj dz' dzlgy f Hlggzy k2 2 vdh JUIlzj as'CHIJ dzj dzd § o3
YOS yd2 (7ha. . 2. 2.

222vyyY s Bdsdaztseduyui ME¢das BBLOL Yt

lted f sdzByisdafsd d spBOdtse o Mmw ddoW stedROyYyqdw ¢
fOydj dzlstso, o ¢ dz¥ OO © gt tste Q figlisdzts Mt tf dz,L O B 15 dz jtf ss@izlzdyyj
dzj yiddjid BMASH IO d B ¥y d@3f tsdzkyj deder = Bt O
fted dsd yodedw ( dzOdzd yd 4 CJj BsdzdL O 8 detCipaftsdnddin' Cotctsi
tcOL tt OB t5ls O Aedziz © dzdat - Euyjd®i M8 dBdzsEB tcOL Yytso d-
fObtsdsedui Msdn -~ OtOL Bpepdeddd §Omdy dis®ls ) dg'raets 2
fMtsH j o O Iz8 Mz 330 tc dats . H a1 j diztlz®m oy @lis - s @m dizf{ Wy, ) r o =
fsLosdzvsls MstckClskztcdtotse Ols o sty 62 teABs dzf< @ik ot tefadksds g,
fsCOLOjdzj?2 BBz dz » M B sdsecdyj Mcdddd L OB sdz
dr & Hdyddem& d A dz@ s Yhacdsjlsdzlsitgeded d o Mjcets  otej d3j dzd
By HdYyddemC dd3 dzOB iz Hieded g g3 lf &Y 1 dz@iB sy jOdzOYY SO 6 (
SBtOL ytso Cos@EagC daf yagsydetcOL Y’ BB sdzd dzd tets 9
NdHS M BdzzyJ degdz" 7 BIs § Oydj destse (€ OC M deseo stsB
LHBtese " n Riftpfddsde'tsiots p10ldadffjsL o sdzv jIs ctokziPfzdicd cB®BIs Ols
gqizdshdifmw HOdzdzr | s fOydjdzelsOrn d orf ff sdzdzj dedz” =
BOtS jteseo, OMMsyddiotse Odzdzr » M tOLoadlsdjd3 31 r .

ltod dzj sBntsHJ @3SMisd Oy H@ Al dtf s decly@etf@Cais Bt ted 1 ¢
fts dz¢ Bestdidzd L dzpdzdf € ) ts ents Wizt telzfs. dZ@ BmadAs e 5 W 6 to OGO
MdMmisj BOdEld&isEe Odzig™ 2 BOMMJe

223, 1 sHGEBIstso GO L smtala GE€dctsOdyd2 dssyd
[BhOW MojBO ftdkzyjddy SBLOLYse Mk jtedOlsOd
ECOL OO dz0 tedmbzdSj 2. 1.
223. 1. Eypdedj MEf jtedzOsOdzstse Stetsod d dsyd

JBtoOLYyr fjtdWjtedy Mis?2 Ctotsed MBdtOdzd o
WieOC ydsdzdteso Odzd dzO § &zOL sz d Cdzj Is€ d Sriarve di Isots 6ld
fdzOL 3z BslsB qtcOdzd dL HsBEOdzpkElEsd W zte w{deds o fOstagdry § tcd 4
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158q dzzls o 8 0 0 gl3dodzidss] y ndztk 1 OJ 0 MY Sz’ L 59 Ocdzd W 5B t5
dMMdj Hiso Odzd ™ OB jteteOdalsdats?2 + SMYtej MMdd BJStesty s
ftod 193060 yjdgeddg. 2I0fj Isted Y das'toff dzdzy dzdsfy O dAffitcdC s
taf fR.. 1. ¢) .

’ Tingssa
4009 800g, 17000 n”“‘““

KPOBb |=%>
no 20 MUH 20 muH Knera-u-lhm

' Knetku # nebpuc

+DDB-6yqpe
5 MuH Cyneg
400g, 800g,
—

DDB-CynepHataHT

17000 g
-20°C
e - -20°C |
KnetounHsri
WKnerku #nebpuc

no 20 muH |

100000 g\ g ..

1000009 ™% Funwrpm +PBS
CynepHaTaHT

90 muH 1 4 0. 1MKM

— SQ;O
100000 g
90 MUH
CyMquHbIe »

{diMz@s® R BO fdkzyuj ddy tokddipdzods O &ses | df?
odLdClkd Stesad (¢) d &sUd (1) .

HeKeToYHbIe
se3ukyner (BB)

[ Odzj j tBKOLY" § dZOL B OdzdCotslsdiciso @zt HBOJ ts
f sdzy IdAPfOOdg § dsts?2  Hdzv sz yj dzedV Mk 3ROdy - dzd
2232)f iR 0 AC H & “fit5ifipds] v MY S L 5o Oded W

[BtoOL yr M BZ3B QY H c6/0y dazle®@ o toifsly tod dz' dz" jH £ 5
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hsalet-7d-5p hsamiR-141-3p | hsamiR-200a3p | hsamiR-29a3p | hsamiR-423-5p
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hsalet-7f-5p hsamiR-1455p | hsamiR-200¢3p | hsamiR-29¢3p | hsamiR-429
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hsamiR-106b5p
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hsamiR-222-3p

hsamiR-31-3p
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sfdgsoe dzzs YOMls! Bdsdsd Ckd § oL &' SCtse d.

I fewmj?2 wOBsl] o oty dndedued@s O dzgpj dgls e
ptejd" dn ddSkeOydd f] § &OL Bs2 SCwsed d Esys?2,
Ctdf dzj CMtse d/ ddzd ©OL tekzh jdzgdw odgj Cczjlssydy 7 S s
pjLdSbkdz wOLdesets OL & 6@ sqd off tetg by b€ otz jif 0. B5S fozf
Bsyd-sd OL Hstesa " 7 HBdstos HisB®@®O®Izdzw | o ¢ tBdzW jj dals tar
GUSCN O kOS] 906! dqiekw jet to] . JuAtf sdEdyjfdjd
BICtesl s dlL26, syjddo Odzd L WWJSIlsuodapfpstsdz s
MY jChtesy sistdj st Odzas dzd 620 § 260dkigdz @RS § o | H jifipks @i ts y d
Csdzdyj flsots Bj dz$,0 this]impiojcaldsd <o dis) LOE,0B[0 o TaME@l,s |
015f Na Cl750TBS).

fiLbkd OIT 12 nfusdudh s Gt jsdefd byzzs 3. 2 .

40 -
38 A T
36
34 4
32 4

Ct

MnKpoPHK-126

30 = T

28 m mnKkpoPHK-16
26 -

24 -

=il I ilLiill

20 -

GuSCN | 03 | 06 | 08 | 135 03 | 06 09 | 135 06 | 09 | 135
MMKpPOPHK-16 | 25.71|22.58 | 22.95|23.34 | 29.57 | 24.1 | 22,98 |23.35| 31.8 |24.63|23.71| 23.6
MuKpoPHK-126 | 30.33|28.72 | 29.0529.11 | 45.78 | 28.77 | 28.45|28.64 | 37.84 | 30.27 | 29.51 | 29.66

pH 4.0 pH 5.0 pH 6.0

t dmMkzBEtcOodzj dzdj + WWJjSClsdodesMmisd or Hjdzj dedwVw 3 € tot
Csdzyd delstcOyd df 6 SCEMI s wHzdzs d3 L dzCOghA dpb¥%h. ¢ sdeyj delstcOydd

L eOWdS ftojHmisOo dizflz © odHj: Mt Hdzj N

Jf Isd B30 dz! dg" §" Hzjfipdjtsdaddw R Oe®Hdy s Loy LHBYSs2 ((*) .
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1O0dBtsdzj j ‘WWjiCkdodts &®ICtetst1s duedifOmess d &
GUSCN, 05% OcA d bk fdsodDreseyj bses, fwod {Isdr Ehdss
Csdzdyud Misets BJ dZCO o MEWPS dBPO | MEq dE@dgp deddds=s (
OcA, 6Qd bkdddz " jdadd GUSAWHIEEsOYye dmizy j tedzOIs Odzls
B dzt Mg C tsdzd yJd flsda@yd B j dzf @OW O0YyomK 0¢ Bttt ©§ !
fsHe j c-B@ORH jidad* Miso d3j Mis ddOBMEPs s thts gzd d3d e O B3

U OB dz@. @t Oo dzj dzadj + WW jCIsdodesmisd of Hjdzj dedW
o LOodMmMdaismisd sl Ssdyjdstoydd [Mo,

¢ 6 c {fIsdyd fm
[ M % | GUSCN, M | pH 23145%5;33145%2? f dzfs Is dzts fid

260 280

0,3 4 | 257N0,2 30,3N0,1 0,66 0,27

0,6 4 | 226N0,5 28,7ND,1 0,81 0,29

0,9 4 | 23N0,7 29,1N0,1 0,96 0,35

1,35 4 | 233N0,5 29,1N0,3 1,46 0,67

0,3 5 | 296NL9 45,8N1,7 1,11 0,76

05 |06 5 |241N05 28,8\0,1 083 028
0,9 5 | 23\0,7 28,5N0,3 0,95 0,31

1,35 5 | 233N0,2 28,6ND,2 1,34 0,54

0,3 6 |3L8N\ 37,8N0,4 1,6 1,4

0,6 6 |246N05 30,3ND,2 0,91 0,36

0,9 6 |237N0,3 29,5N0,2 1,01 0,44

1,35 6 |236N04 29,7N0,3 1,62 0,8

0,3 4 | 254N0,3 28,6ND,3 0,67 0,27

0,6 4 | 253N0,9 29,0N0,1 0,79 0,28

0,9 4 | 253N0,3 28,2N0,4 0,91 0,3

1,35 4 | 326NL5 27,9N0,5 1,13 0,42

0,3 5 |30,2N0,5 35,4ND,2 0,68 0,26

15 0,6 5 26ISD,7 28,3|§D,3 0,76 0,25
0,9 5 | 26N\0,1 28,2N0,6 0,86 0,26

1,35 5 |26ND,2 284ND,2 1,12 0,35

0,3 6 | 259N\D,1 37,5N0,5 0,99 0,74

0,6 6 |261N0,2 28,4ND,3 0,82 0,27

0,9 6 |262N0,3 28,0ND,3 0,94 0,33

1,35 6 | 254N0,1 28,5ND,5 1,31 0,56

0,3 4 | 26,7N0,0 30,1N0,2 0,65 0,27

0,6 4 | 243N0,5 28,8\D,1 0,75 0,27

0,9 4 | 245N0,1 28,1ND,1 0,89 0,3

1,35 4 | 241N0,4 28,3N0,4 1,37 0,6

0,3 5 | 36,6N0,6 36,5N0,4 0,67 0,28

25 |06 5 |246N0,7 28,6N0,2 075|025
0,9 5 | 24,3N0,6 28,4N0,3 0,87 0,27

1,35 5 |24,2N0,3 28,8N\0,1 0,98 0,28

0,3 6 |462 39,8N\D,9 0,89 0,61

0,6 6 |27,1N0,2 30,8N\D,1 0,33 0,32

0,9 6 | 256N0,2 29,3N\0,3 0,89 0,27

1,35 6 |248N04 28,7ND,2 1,13 0,41

*gjdgror Hjdzjdy GSYISIBOd dzF § EMmdzsedw or" Hjdzi dzdvw dBd S L]
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1OdBtsdzj j ‘WWjCldodys dsd HdzW o Hj dzfBOCA, 89 € 6 s
GuSCN §0, ptesyls O sydetsj Swsdzdyjflsets B &2C O, 8 dzC

Ctetsed, B' dzs Bd dzed B3O dz! 580ch, G6f § Gd B E N M lsfodqfdc G sptdidz]
LWWiGlsdodzg d3d HdzwW 9" HJ dzj dzedv  o3d € tots (1,h¥OcAd 1,35[ d3ts y
GuSCN 16140 (taf ). B ls&Bd)s. tslsdjols dfigk f | tosdseOidais ghinj thisdrisfo o
C sdzd ygJ Mmise rsddmd § dzdafdsds izd yo 3. 6. )

40 -
38
36
34 4
32 4

G 30 -

28 - B MUKpoPHK-16
26 - MUKpOPHK-126
24 -
22 -

20
GuSCN 0.3 09 135 03 09 (135( 03 | 06 | 0.9 | 135
MUKPOPHK-16 1 28.31 27.75 27.95 26.82 28.31 29.33| 30.2 |31.99 32.44 33.18 28.86 28.02
MUKpOPHK-126 | 33.2 1 33.2 | 33.3  32.2 334 33.8 335 339 3466 362 333 344

I

L J L J L J

pH 4.0 pH 5.0 pH 6.0

tdmMkz8B @ tcOo dzj dzd J LWWjSIsdo desmisd dgts waf dzj G o ) RS
Codpyj deste Oy df B SENME s Lzdas s L dzCOgh Y. € sdzyj dzs 6Oy d

Lo de ftojHmMsOo dzfiz © odHj: Mmtej Hdzj j KN

{fsd BOdz dz" § EfmdzsedWw BT @ Ozp'dzd’o (I BT B S

vsO0Cddz sBELOLBR, dIMfitcd LseOdd] StdkBddOydd
o' Hjdzjded® dBIStest1s dL Swsed d &@syd, o bsd ud

s O¢ Br dzs f sCOL Odes t0Odzj |, LWWjSCIlsdoe desmls!
Ctdeyd dflste O dlsOC >y § s Isj B3 j eObskzter , L[GANJ fzt)D>y 5)
ts i) dats oddgsRBB Iz dets ¢ dzts ¥ 2 @K detb g 5B | dzC 59 ff 4,8 d ig5, tsAdfigfdsd 3ijt
LWWwjClsdodesmisd BMOYHJ ded v dzO B las wizdziHid2b21f 522 1 ¢ J§
Ctodeyd dzlstcOYyd B %[ o Isg BRj cOlskztcj 22Au  f tosd s shd
G dztsB Iz dzd dzts o O 1§524). % j { iz esdidzdsd dZ2@©ts dz! ots oL Odd@sH
detcOsls dr Isd tetsL fifdizizre -Hlj-G@ @) HE2ME ©2¢] d

 0dzj j & ByjddeOodd COyimkses d ©OL GBIt ftsd
B Stetst 1 s f tBipanflyzetftgiferd 2100d dzO BARtzW O dzO dzd L O Hd3Axlgr Ghls d
Mz 3dsOtedelz® WteOCyde 1 s WOL dpjSedsrdyOWils de@pbzle ¥st 11sh
f ¢ @L Odgls 5, COC © BBKOLYOr d&JCttst 1 s, 9" HJ dzj d
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Ggsud, M dnfEGECN] HHOddedizismMise s s Cseslss g di.1 s
(taf 7B.4.).

OB Z3GOECOo dzj dzd j ' WW jClsdo datsfyls qEmwdH j dzj ded W cBd
L Oo d fdlss fiflistsfdzy § delsteOydd . [ M, GuUSCN d t

o ,
B C 1516 {05 € 1265 cos b o
[ Mo, {GUSCN, M |pH WG] HE) jlut)H e
260 | 280
0,3 4 1293N01 33,5N0,7 058 |047
0,6 4 |271N0,2 32,5N0,0 0,75 |05
0,9 4 |273N0,1 335ND,2 0,8 0,46
1,35 4 |276N0,3 34,5N0,6 0,96 | 0,46
0,3 5 |356N0,1 34,5N0,3 054 |042
05 0,6 5 |284N0,1 35,1N0,4 065 |042
0,9 5 | 283N0,2 348N 1 0,76 | 041
1,35 5 | 28\D,6 35N\2,2 0,94 |044
0,3 6 |358N\1 41,1N0,8 059 |045
0,6 6 |29 7N0,8 33,8N0,6 0,63 |04
0,9 6 |274N0,1 34,5N0,3 0,76 | 0,42
1,35 6 |271N0,1 33,6N0,7 097 |044
0,3 4 1283N05 33,2N0,9 056 |047
0,6 4 | 278N04 33,2N0,7 0,66 |0,44
0,9 4 |28\04 33,3N0,4 0,72 |0/41
1,35 4 |268N0,3 32,2N0,4 091 |044
0,3 5 |283N0,5 334R0,7 0,58 |045
15 0,6 5 29,3|§o,4 33,8|§|1 0,63 |0,41
0,9 5 |302N0,0 33,5N1,1 0,72 |041
1,35 5 |32N\0,2 339N0,5 091 |043
0,3 6 |324N0,8 34,7N1,8 056 |042
0,6 6 |332N0,5 36,2N0,3 0,67 |042
0,9 6 | 289ND,2 33,3NL,2 0,73 |041
1,35 6 |2 808 34,4N0,0 09 0,41
0,3 4 |342N05 344N2.5 057 |045
0,6 4 | 349N0,3 38,3N0,7 0,65 |043
0,9 4 | 41,7\1,4 35,2N0,4 0,76 | 045
1,35 4 |25N04 32,3N0,5 091 |043
0,3 5 |429\2,3 33,1N0,8 049 0,38
25 0,6 5 |33\08 35,2N0,4 065 |043
0,9 5 | 406NL,3 36N\1,2 0,7 0,39
1,35 5 | 435N 34N1,9 0,87 |0,39
0,3 6 |448N\1.4 42,6N0,4 0,547 | 0,42
0,6 6 | 36,1N0,7 35,1N0,6 0,66 |042
0,9 6 |385N04 34,3N1,6 0,73 |0/42
1,35 6 | 426N0,2 37,9N0,0 0,93 |043
*gjter dd orHjdzjdr GflsddzOdz df | Efmdzsedw o Hjdzj dedw d3d €



{ Mz desCO®Iz4] Bioan2al§@esB®@i UBotods S dzj lstsydzy -
f zOL &' SCwtsod A)A) IosCtOafRyds j G dzi dzdj 5 ©OL &)k d
qdzis j dzmd o detsis: Wazktstej Myj deydd. fldddzldtj dzdzed 3 fls OdzH Otels

Its tojLbkzd OIOd dzOh dr + CMYf j tod d&3j dzlsitisdf tc His 5 Cat
9" HjdzjdedW &BICtsf1s dL Stwsed ¢ Mgt ds diy sSdchify thias dz'da
ftcj f OcOtses Ctstesls¢dn t1s. 1 LOejthjddd dgr tej
o Hjdzjdzdw d3dStetst1 s dL Bdtdsedud ME d-GuSCHHKd M f
fMlsOdzH Otels dzts?2 1 C R ldas @ S EPHIE Wz§ datBdg tc Y j ) IMRBUREBRAS tc t
Isolation Kit- Biofluids (Exiqon)[358, 527]

1 OB mIRCURY RNA IsolationKit i BiofluidsB " dz tcOL tcOB tsls Odz tsIs(datz®) c
Bsdzj dzls dzOyOdzO dzOhej ¢SO jffijsidj jH SO R'dds /3 dzOIsd o™ MmEzh
B IsBHOB O thdtse j W dats dzO. ets ftoj dd&3zh j Mise OC
sewEt 2 MOHdd ©OLHJjdjddy WOL, Yybsts MmMsCteOh O
Eftetsh Oj s jcts [868] sifias | dsto i@l gidlsW j CIsd o destigtf et H g
f zZOLs s ¢ L sdRRzdz sdo qteclkzj &3 = S dzj stsC Higlze g § dzsCq
Trizol LS[358, 527] ylts casofs@ s Wi j CIsdo detsfylsd tOL tekzh j dad
M Bdodtd] ¢ kd@EdusXpetcyddj Mtaphfdast 1 s dz0 Mistsd
s j ¢ dzts o 6a7E ¢ dats o3

[ dzv MtcOodzj dzgdwV sty n dBjlssHise dzgOdBd B'" dzd d Mt
LHBtesBe T n dBeyydd (fs 10 yjhkses i€ o ctlkzif,,
¢f Olsj ted Odzr d ®RBilstsHT &) . 1 7 H j tERCHRY RN JsOlationt Kits  fr
Biofluids o ' tf dzdzw dzts fy ! s 6 dzO M dzts o] Csd3gd dzH Oydwv s f et
dmMf sdz! L] Bses ftoslssCtsdzO o Hjdzj dzdV, dzO f tsfdzj |
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it sMOyHjdd? 7(Nd3. YWY gL RJo dzsflsd RBjlstsHse
Codzd yj fMlso J edes ) W] ] Od desets o] B dzd , -1 6dz0 ).
BIStslP8. Jreste o fwod Lk ddjdedes L IsdR g St
COMf esMistcOdzj dedzsfyls’ ¥ o § d&ZOL &i3j S o d.Chw & G dsdziatz
BiyHE BGBtOL Yyodd, § shzfi] defe’ B destetss H dzd R H §f dzj dzdz’
1 sCOL Odets, yYybsts tOLcOBSIsOdzdz” 2 dzO BGUSENY thshts Csir B fif
LW W iSCIdojdz s McOodej deds f tsB)ls Po Y afsDY D HLAWMZNAZY €,
1 CMlste 06 y&dzs s s s tedSds ddij & dqO®eDL10 L YW j Sisdo dzj j
dzO B EtROURY RNA Isolation Kiti Biofluidsf tcd o' H j dzj dzedd dL  dz06 d&3d
B ¢ o126 Ftstsls o j Is figdseodpiagis  (

5 OB &ZGUOW YW jCsde kst dzd v R &REs@E sCdsod d d

~

GUSCNOCA | ¥ j dgB dzfs t t5 § miRCURY Biofluids Kit
1 zoL | Bd ¢ tts16] 5| 219NL7 228 W5 22,6NL5
d3d € te 5126 5| 30,7 N6 312 B3 322 N4
[ ey O BdE 6516 s|298W9 31NL 3 71N
d3d € te 5126 g| 342 M9 34,7N1,1 ND

*T Odedz’ | ) Hils Oadejj dzsRj g N G6BOIS
*% ydedzOdz dzgj HijCldEse Odziw

lted " Hjdzjdedd BJCtesi1 s dL dBsyd OCyJ BT dzC
dMmMf sdz’ L 59 Odzed d f tc®USEN] hydr©® dz® | B fdakz g fzdz’ 2§ tot53s s ¢
1566 0L O 1 C fils tc @ Coapsdests Wisjedisds § tsd  H-LI6 F12Py6d, d  fiohs(ts deatsjf Is
o UA@L O muERAURYRNA Isolation Kiti Biofluids§ ted H jIsj € yd- 6 dsg € tis
Ists otej 3" COC MdAd&O sl dydz® egiEAREHIEY RNA Isolation Kit
otstsB N j dzj H j(EDjBABf IO 8 O dzfipw

1 4 Mdis Bty todefz Is fiyls antREURY R I9okation Kiti Biofluidste j O ¢ j dzls ts ¢
SMOYHJddY Bdfdddjteses dL BddZsedyud MSda Y dH!
ftod Jcet dMftsd LtseOddd §t Hodwiek Wists 3y { RdBsts Ot
Mz y@L i3 zCtesoad), ddet L d&Oydlsj d datf HdEfRsiBz( o Mk
tc OL dzd ydzts 2 LWWjiClsdoe detsfls ! ©r HJ dzj dgd W B Ctotst
tcOL OB tsls Odzdz’ 2 dz0 d3d dz0 ts f) d@ESCNJ Mg M & azezy fsls B
Zdzd o j emOdz! dz" 3, H dzff st o W€ jelist ps dL teOL dzd ydz =
Bide "j2 Bjti, dL CStsed d &’syd) M or MsCs2 + W

1 smMCtsdz C k1 ) totf ptf & tzdzGurSENY dipiif RCURY RNA Isolation Kiti
Biofluds d d3j ¥ Is tBh 2 W kdzH Odsg dzlsSO dz'odz ni djfgimie & G§
bHOdj dad j / dflstsh jdedj BJj d&Ste HBMdEOjlsmw ] { d
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qdzlsj toj Mdets ¢ sdav Is/ yss o' LoOdzs LOSddMe i @g d
LWWiSlsdodesimisd EZHOdzj dzadw B J dz€ tfhod3j A € |3 cfizd ¥ to tf st &k
Mizq j toddfistdjdzls2stotizd®) B @LhylsiOo " d j B defeffn i jap! fip o PS5 B h * &
PAGE.

10dBtsdzy § +WWJjSElkdodzes By dz2¢d L f dzOL of3f Ctetso
MIRCURY RNA Isolation Kiti Biofluids (A260/A280=0,450,1 6 f 5 ) tc QfotaligjlsdiCsts dt
dmf sdz' L ©aSCNdfg @k54/027). [ H dzOC ts5 GYSEN[sftpds sdEOd B s5dzj § L W
EHOdzj dzedd B J dz¢€ s dQ@88/@F=B3y df 5 AfPiE@IRAJFRBARNA Idplation Kiti
Biofluids: 1,12/088). 1 ttcd BtcOBtSISC | @ eAOMEHREURY tRNA tholatizn Kit 1
Biofluids &z8DS PAGEs ' W 9 dzW dzfpw o3 dztste dz” 2 BQ ddts’ tofote joi3y thotisaisc
Bsy JIs g jlsh jMise j dzded € d L sWipetevdz' ™ 910 & ¢ Is &Bd3dBdz@izE O
$ObOdzddud MEOw yjf' d¢ GgazesdfiPq Pk d LOLISEs No toj 3™
sBtcOB BIs ¢ GuSONEfifrp! sor wo dzw B Ispw  f sSteWHC O KWEHY BCd B I
(taf 8.5.).

Ao
o &
& & &
éﬁ §§/ §§
: { dMkdsC  SDSPAGE
67 - ..' i J cdzOIs Odzls © i
55- U4 dztse § € O f sfdz,
B &z¢ s tOL dz' d3q
5- R -
- | B

15+~

10 -

1 sz yj dzdz" § H Odzdz" § sifddjHij IsQ abias]infighy dejepdgafzS s o ts ddz0O |
miIRCURY RNA Isolation Kiti Biofluids, 3ty jtdsd off ] fiste{fp @y Hnjsdzd ¢ Yy OMmis d
sOC Brdzs fsCOoOLOdfin OV MMy o Mikf j tcdzOIls Odal
MO HJ dd "GuHiN B tsds 5§ Isd B3Oz dalzf dfntzBold e H jddzj o
cOL dzdydzr = BddcedyjMEdh YdqHSEStsMj?2 (vO0BdZdyoO 3

]l SsHoatSHW (Jbtse By dzs MEOL OIs!, yYlsts ©OL OB ISC
dmf sdz! LsoaOdzdj d3 BECIsOdztso 52 Cdmdzsils ) f L otsdzw s
otsMftesdL oatsHd diigtsMmis! ¥ (oo'drjj devGs! d frfgdd§tsdidsicfy stsls M s
B tsdzd yJ ks fipkfB.2., 3(4.10dzd Pp2.-3. 6. ) WW ]l &lsdodesmisd s
Mt Oo dzd o3’ B3 yHE MtsB 2, sH dz20€ 5, ftcd tOBSIs] M
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s N jes GBI jBO kHsBdaj j MY sdyfisedisy o i H
CdmdslsT .

3.1.2. mOtOSCIkjtedMmMisdsd SCtdzdyd Mise j dzdz’ ~
Yd fdes?2 ] 0Cydd, dIhisd LizjB J o

I MmMi EmMdazsedw t©j O¢yd2, O LOCHEG A sthdr ¢ sz gz
tcOBESBE M BdStest1 s, BSOS d MdoOds o dFGdEH'"™ & . ¢ &zO

Victse j ddisd 1lordzj € dzj Istsydz n BJSCtetst 1 s syJ dzd 9 Odzg
fjlsdzjTagMan [ vl Ato tjydd3j toj Odz' desets o tcj d3j dzd . Y Iz
mMdMmisj &3 MshBOo §&OPJ20 BdSCtetsf 1 s. uvtsydesmis: Odz@ilzd L
9 0tedOydd, dzjd%ftcjorhOdkzO 9

[ dzv syijl@islz MO &4 Is d dad G dzla Odz ¥ Is J@ipsEEsjCdaty d3dats 2
(GJ derof sedgo ¢ zdz! sktej §jteodyuds = d Isfife Ofdandftisite d@ tod
MSgPCR B' dz o' B tc OdRARDBE: dfgslzls] texi @20 2 (T8 MBTIkF o J
Mz BBOdzs G ts ¢ ts dgARpelak o OB J @2 ON j 6 5w ) sBtcOL
BdMmMEzdz W dIsdzts 2 Ctsdzo j ed d, BI dzO tcOL tcOB t5ls ©dzO
B Isddzdtetso Odzdw d thdetseo OdzdzOv dz20 M sdz L ts9 Odzd d
RARbeta2H dzd dzs A . #28 611179 3 Lenbank accession no m568
MmMdmMlsi BO ftLeotsdwjls HjkjClsdtetse Ols! BsHdWdydetse
BB sSsHisB-Gré&e BSq PCR i ylkzo Milse dldsig tidd Azts Mils st W Wby d j ¢
n OtcPEdpL 28 h d 2 dB3d Nt S J toed d3d dzls Odz! dzlz & Is 5 y dats fifds -
dzj L O dMd 3" ~ L BEGG Gof szt G 1Y %B.J S ydd b3 Isd2REeED O
B IsBHESRB-GrE&M BB PCR B" dzd dMf sdz! L ts9 Odzr ftcO2 d3gj tof
Hdzd dzs ¥ . 826100 8 38 Genbank accession no m56849) .
Csfd2, Sl WWdygfzls o9 OtedOydd

rdzv tsyjdz€d bktesodzw B sddzdtetseo Odzdw ¢ O>RARbeta?
dimf sdz' L s Odz™ o3 stsH WY o iglsing & § gatizdetrigsiBsaar® SfodAaL,
Csi WWduydj dzls3,50ted ©Oyd d

[ dzv  tsyjdeSd Ctdzyj dzesteOydd odzgr1 s SCtesoad HIE
tcOL tcOB t5ls Odz' f eO2 d3j thINE1 { deey i3] dpizldatedz® g tstsdz@mmdzy H 59 C
OB JttcOdzlsdzse s BB Isddzd teso Oded W Ode'dzr | 0 X dpisterd, B Ldxlf
¢ j dBSTA, RNR219d KIAA1539d dzj ftsH jtey On d j CpSH (eazis? dzgj Hsdhis
Msslse j sMmise j dadzts, ts dzd dzd d3ts G dzd BI Is! &34 Isd dzd te
OB dzd W dydtetse Odzd dms sd3" | ZzsC M G j Jddisch dzd 1B Hzg C
yikofmlse dlsj dzv ddtsAimls * iy difdeldifaa] ¢ | o sy dzts i ls ‘te j b Milij @ dz! tsdzts



108

o] Bj daf’ wOF SzD Y | dBLHOPE o d ZO 12 %, ) At Wg g
97,4%  HO85%.

3. 2msBf] dedetsisd ydtcS bdzy §dzg Isd yss s @k ¢
fcEOLodlsdd CdSsdsecdyjmMSdr L OBsd o Odz
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CdzjsCd f Cizy 0o dd Jjv [tk 9 dizis s qdiisd dels@u tsdeCofigt
otso dzj yd dg" dzj Istsdz Cts o  {fiftdctsuyjbiPhy ey 6 EsthF Oz Catps y O Ve
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[582,583] fsMStsd Sk fod LdsSoyjfse jddes? IstcOdhl st
Wl dzC yd s dzOdz dz 4ls oL dsEEgdee dze MsflsOsj MOBdE st
€ ol y [F8EID85] u s dz'lsSes] e @i i) BO s to o AFEHDE BRAFJRERL (1O Bdz; O
310)zyOfmlso ks kO%jfEBYERigdd, Msof OHOW f ¢ j dzOdd,
fojHmisOlsj d dets2 yjzjL ', §dnOdds & RAFL j, o dz

OCdd SsPseagRditsd dW i30S d Ui Q@ df 20 OO datf L B & d
o f SHEj deyd BdS wasfOstcS j etso  Hsdf'C dH de@E s fif tj H fyls Ols,

3.2.5.2. (OL©OBSISCO §Odzj dzd BGStest1 s HdAY &ICtsydy

vtejls! dd3 M Oetsds o fsdhnt] -$&EEEUGOIMmEn ~ fikqd
d mdzj H B&DalaRy ¢ eist | 5§ eistdfs Mt Oo dadsls PazO@dz@ dzOls ¥ s te
mMIRCURY LNA miRNA gPCRPanels ¢ slststc O tsfdetseo OdzO dzOGr Cetedad Y4
9" BloOdzsdz' 7 (UL de®ipPis MY sdz' L 5o Odzdgall LNA 02 d3j |

RL ftojHdzsy jdzdzr @ HdzvW OdzOdzd L O ExdgdriHtelry't 1 dsf fy daj Ht
dBsyd, d&OBd B" dzd 9" BtOdE 67 BISCtest1 s, O MO
HisB Qo dzj dzr JWMAfsHE ] dgfiLdzls Odz! dzr = H Odzdz’ =, f sdzlz yJj dz
C dz@8.24.d I120d0dzdL O ddls | tcQfs zHo@azdD LiRDaiBEsed d di3j dzd:
d mMmdzj Hdz@ dixOYs ¥ IBAIRY d3d € tots,{fiss H O dad@TaBaseH sdzy dz0 ¢ O
fne tsv odzdwdedj dzO tcOBBIk H26datso 8 gl findsiisdydads s dzoff
(CYPL9AL SRD5A]1 SRD5A2 AKR1C2 LHGR HSD17B6i tslso j Isfmilse j dzdz' L O
ey LdMmisj delsdesMmisd ddzd ykzefmlse dlsj dz/ ARRGpsHte SCefdgdOnd dz'
GJ detso , 9 n SH WRIMAKTof Afiftsfiplsdd@®ddz! dzr 2 f ks W =3 W @O H
wogvdiMsHdzedds L dzOdBtdzjj YOfmlss OSCIsdo dtetiz@Qdy ls
sde sdzse dyd MS dryj dz@p s &P a® dgdI®B86)) i} rf s dzdlsj tcOlszted
JLdij dzls! bkietse j dz f thpdas)ddzts eCofindfj tniShvfifd . OB s dzj o O dzd W
[ S5 sdzdzd Is§ dz' dg" B ¢ § dz® MORde Hdzv o Cadz¥ yjdedv a3
sB dzOtclzy jdzdj dr OB | totc OWtststasP d 1€ endidec tedipis afwf Isr 0]
o dzd W dzd j dzO OB tsISBRCALBRCGAZ( Saljdddisioy,j MS @S L dzOyd &3 §
fsoObledMEOL odlsdyj ¢BdMmissdsedud ME BOS My f Qdzr , M (
Octej Mmde dzr &3 € dzd ded Qp 15 zg SBOEARN | Had @ @D Mesde® e sy o O
@ZOMmdzj H flse j dEEBE)EGSTRLIY RNF219 cdf jtedj sddzdtetse Odzd j
OB dz¥E HOj IsWw dzj btsdz ¢ts o Bfkatsdkvh ftoj HMIsOIs ] dz
fted tcOL 9 dIOFH3L1, B18B]r

1 O0fted Bj o, Yisisgdzyd Odz! dzOW  2fotem§ j Yls dleo diets ) lyf 't §
W qedEdgon BT &ZzO fGHIse jteyHj &zO € OC d&zOh d i3 d fyfdzj
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Hieze d i3 dzOkz ydz'(fi3dd wiez fY@idm Istsycd Litejdzdw HC
ftoscdzse PIs @& dzO f tctso s HEREEHOL] 1 I jstif @dff icYzZOy d s dzdzr 2
fsCOLOdkz kyOMmlsdy 1Isdr dBIStst1 s o tcOBdIn]j6.1d3]."
dzO {f te BHLP,BKTL, CCNDL FGFRL, WNT3d H . to.

1 sls§ dzy d ©dzO ez f) ldf vejtshig s Isafsigg s dash § dzddd € ot 1
10b, -154, -15b, -17,-20a, -21,-22,-23b, -24,-27b, -2 9 @%b, -29%c, -30a, -30b, -3 0 #30d, -30e, -31,

-34a, -92Q -93, -9%, -101,-103,-1060, -107,-126,-1 3 3-TA1,-145,-148&,, -149,-151,-187,-191,
-193, -2008, -200b, -20Cc, -210, -221, -222, 375,-378, -423, -425, -429, -574, -582, -660, let-7b,
let-7d, let-7g (9 Is s dgd Mdzg f ts ) lseOdz i ¢ dzj logju df @tz Waf tc j H dzts 3 § diadzaizE 2
Exigon B ' dfGc s H | d3ts dzf o ttafOts isds @R O 5[R73,7296, 308, 588, 589, 50408] d

s Is tc O Yo jBd2AMmjRTarBasedzjls ts dz'e $stis dzts ' & dedfiAECh2  CCNDL, dztsf, dzOff to ¢ d3J
E2F3, E2F1, E2F2, PTEN PDK1, AR CCNEL, HIF1A, VEGFA ERBR, CRERL, CDKNI1B, CTNNAL,
AKT3, IGF1R, BRAF FAS NFKB1, HSP0B1, CDKNI1A, CYPL9A1, AKRIC2, LHGR CCNRE,
SRIBA2, RNF219 BRCAL, BRCR d Hic | | f) s d3dzjctizdzs fistm dizy C dzs \ iz G5 | s
d ffdzj H thdf @dgfs) B¢ ¢ tets Wdf deo dftg fflz YO Mg sy j MigO&d ¥ jde Oy
d3d ¢ tc EyHids ©Ez0 § to o HiFize] € to 529 s30e, -34Q -141, -20M, -582 d let-7f [594,
595, 601, 606, 609]

I smMésdz S22 tSHds?2 BILdBE@EZDEdR OB EQLS j tor it
HdgMCtocdddd dzd tetso Ols! Btsdz dzr 7 1 sSlstslsfmy F, d ey dzg HIEtESC
f Odzgfadz’ ff toj H dztsy J dzcioRY tVdgctaokists 2d3d19 e 161-308-30cB ' dzd o € dz¥ -
d d3d Q &3S, -26b, -1063 let-7Q let-7i d let-7e[590, 610612]sC OL F 9 O h d j Mo Y
tcOB tslslz Is O¢ E2F] €RPKKRIAEPTENCONDL SRD5A2IGF1IRd H . to.

l sdRdd3s B SCtest1 s, o] Hdzisy jEolgen - oH df*O df) ddO dzdHLs
Brdzd oCdz¢ yjdzg (S0O0C d ssfdmOdes orAPpJ-260C ¢ sRZOE
o' MsC d?2 HJOG dats friflstaftsus des it o J @4 o @ dizs Y OV  d3o]cfidig Uetds o C
Ctolzf f r Btsdz! dz" -~ HEBtetsC Oy Mise J dz@L d3 9 L @BOD dfjro O tia
dmmdzj Hise Odzd v =, sO¢ d §2731c5T3, 5&8%0] [ 1 € Idsdlih g @65 st
sCOL" 908 ls Meaty odzdwdzedj dJPOENCORIMKISBCI2]SHIRAS FGFRE, | dzt
ERBE3, SRCHSD17B6 O RRTAY j o O tdaBHEldsis ster ° o fhdjfy © dzO

[ 5§ sdzdzd b j 20 Bagon'dzO 3d B ' Qzdzj dpB to t5-83p, s100,-143,-146a,
-183,-214, -331,-346,-483,-484d let-7c,d L dzj ddg tdag 3 &Mt tc j MM d dzOB tzls - @ |
ftod twOL 4 dGlisddcj T iff @ 5 bRAARS, 595, 604, 605, 613, 614]Isd  dfcfiSste s
slseo j yosls L O twOBBIE IsOCdr o Oy ddCTB HiFAJIGRER AKTH Is d
CCNDJ FoxO1], PIK3R3 LHGR CREBBR SRD5A1 ROCK1, MAPK1, HSP90B1 SRD5A2 AR ©
Is ©C BRCALd BRCA2[ d € te s {1130-285d let7cB ' dzd H 5B Q9 dzjtfdss i Sotscff Gd
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OB j 6t O dzls dzO WdzO sSipfHeidiifigf Y & B tsdz dzf & 1 4} r [390s BRE M d
611, 612]

I LOGdu &' HEsBOosddzd o (i dzissljoklk s otdlizh
s 5 dz' fStasls j dzy of QeodzSs RO 66 j e i3slsd fyoOs h 2y L O ©OBGkE
RO 6 d BEL 2] AKTL,  dztso dfv & h z@WC j tesdse ¢ j dBsdzdL © d § &
[337, 595, 615]

326.R MMdzj H Dodf) ez Isdsdudas &t 1 s dBsuyd ftd
BdCtesydf sosets O0dzOdzd L O
3.26.1.t OMY toj HKHzY fladeiBdeC sy vl VW wOCydw dzd o dzj € dzj Istsyde'
iz j tdzOl Odzls s 5 d3ts y d
I sL sy dzr § HkIsd d d3d m Odzd L d3" GJdej cOydd ¢ zaz
YOoMmlsdie iz sys s OV Edz' sta®@®Bdeezy Istc @y ddzstedii tHtsf Ol
Yomsdyod toL f3iddds dgi3tsidsjds)ly dzv6e daf tgj & j MB W f dp16]. o
Htezes?2 Misstetsdz , ZOH d@3tsdzy S dzw ez § S tosdf dzy My a:
L dzH Bl j dzdw Bsyjosets flzortew d Bsyjlsyddto, 0o
{Mtse j dzdetsisd twOMYtej Hjdzj dedV BStetst1 s BINHE Wio
siffszOdz’ detsets dMmlssyded¢ © BdStetst1 s, sfOHOEhdR o
wodzweEhdrfmw §ilsjdydod d' 3d HJOcdshisdyd M ddd
9" BtoOls! sOCts?2 dMmissydzed &/ W tc OS¢ yd#tc QpdddsissBaiz® @Gaids
f dzOIs ¥ mMIRCKRY LNA miRNA gPCRPanelss ' dzO d oz f 6 ty PHEE € tots,1 1 ¢

s dMOdedz" = 9 96 RO LYWL HfOMEZY J tdzOlf ®dgls) gGEENP Oz ISty
Hsdzstctse Yyjteso O o COYHB22 cGctlkzifj) : LHStes9 " n H

227 10. ,dyar@sefdgd ¢ tetst 1 s Or H jogit» dz [ dC 20 %W tcOC ydd
f sdzkz yj dedz3Gdzdy Ldzts2y . s OC EyJ kY tsdd dz0 dzts mf dz® Is Watsias
mMIRCURY LNA miRNA gPCR sfdztso OdzO dzO ¢ SYBRGrgenk 4 j dztibiges
ftcO2 B tcOBd d jFHBAdOHMYGUss2B Wiz o Miseo dlIsj dz' desmls & |
My dydw dydetsls: ¥, yjd3 Ctsdzoj S ydtsdads’ j BdCtesudyr .
1d B dAs gL 7-B3d C tctsprdets tsB dzOtelzy j dets  odzj & QyHetdh) dt
CGtelzf §f r Hisdztstots oB; 15 dZf t§ ts dgyjj o3ls 6 & O s ts8 tc® 8 dp jpgfts) o
IsOB d&f.ylil . ¢ tc jHHCITAD ojdzifd®D tc dzr@ BdCintc D ® fipls dze P o zts s Is dzd 1
WteOCydwdsd ddsyd rtlsw BT 9 Hds2 dL dhmdjHEZJ &G
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U OB d&Z@UQ jL 2dz IsOIsT 1 MfipOte gkAf felfs BN NOE yd v &3 d3s
f sz yjj dége § Ssh ' 8 BdSesydfsoses OdO

d3d € totst = rddC rJ\1drdC : rddC
t t t
P-value (wl-kf) P-value (wl-kf) P-value (wl-kf)
let-7a5p 0,6523 | 0,2596 0,5781 -0,3358 0,0469 |-1,2472
let-7b-5p 0,0977 | -1,9521 0,0156 -1,9732 0,0391 |-2,8268
let-7¢-5p 0,0781 |-1,1113 0,0313 -0,8976 0,0547 |-1,6267
let-7d-3p 0,0078 | -1,1815 0,2188 -0,4889 0,0547 | -0,5068
let-7i-5p 0,0273 | -1,7690 0,0156 -1,9217 0,0313 |-1,6297
miR-15a5p 0,0039 | -0,8210 0,9375 0,1126 0,1484 |-0,9342
miR-22-3p 0,0039 |-1,8357 0,0313 -1,3648 0,015 |-1,7192
miR-23b-3p 0,0039 | 1,0138 0,0313 0,6452 0,0078 | 0,7962
miR-25-3p 0,0039 | -1,6459 0,0156 -1,5436 0,0156 |-1,3614
miR-26b-5p 0,0391 | 1,2291 0,0781 0,6546 0,9453 | -0,1485
miR-27b-3p 0,0195 | 0,7474 0,2969 0,2305 0,3125 |-0,2335
miR-29a3p 0,0078 | 0,7380 0,0313 0,8929 0,5469 |-0,2138
miR-29b-3p 0,0039 | 1,4939 0,0469 1,0169 0,3828 |0,1817
mMiR-29¢-3p 0,0078 | 0,6175 0,0313 0,6002 0,7422 |0,0017
miR-30a5p 0,0078 | 0,9227 0,1563 0,3559 0,5469 | 0,1076
miR-30b-5p 0,0039 | 1,6768 0,0156 1,1478 0,0391 | 0,7509
miR-30¢5p 0,0039 |2,1381 0,0156 1,1340 0,0078 | 1,1448
miR-30e5p 0,0391 | 0,6934 0,2188 0,2621 0,6406 |-0,3790
miR-31-3p 0,0313 | 1,3094 0,0313 0,8869 0,0547 |1,1269
miR-31-5p 0,0039 | 0,7300 0,0313 1,0441 0,2500 |0,2783
miR-34a5p 0,0117 | -1,0906 0,0781 -0,9627 0,0313 | -1,4074
miR-92a3p 0,0039 | 1,0340 0,0156 0,8423 0,0234 | 1,0953
miR-100-5p 0,0195 | -0,9161 0,0469 -0,9736 0,0547 |-1,1450
miR-101-3p 0,0039 | 0,9452 0,0156 1,0734 0,3828 | 0,2155
miR-106b5p | 0,5703 | 0,2037 0,0313 0,7032 0,2969 |0,1872
miR-107 0,0273 | 0,4468 1,0000 | 0,0529 0,6406 | 0,1529
miR-141-3p 0,0195 | 0,8915 0,0156 1,3346 0,1953 | 0,3761
miR-146a5p | 0,0313 |-1,1711 0,1250 | -1,2522 0,1875 |-0,8803
miR-193b:3p | 0,0039 | -1,2846 0,0313 -1,2351 0,1563 |-1,1112
miR-200a3p | 0,0391 | 0,3168 0,0781 0,4157 0,7422 |-0,1160
miR-205-5p 0,0195 | -1,0134 0,0781 -0,8749 0,1563 | -1,0264
miR-210-3p 0,0078 | -1,5356 0,8125 -0,2770 0,0313 |-0,9959
miR-221-3p 0,0547 | -0,7723 0,0313 -0,9054 0,0156 |-1,5029
miR-331-3p 0,0039 | 1,9201 0,0156 1,2673 0,0156 | 1,1551
miR-375 0,0078 | -2,3628 0,0625 -1,8577 0,1094 |-0,7023
miR-378a3p | 0,0039 | -2,0432 0,0781 -1,2028 0,0234 |-1,3745
miR-423-5p 0,0156 | -2,1558 0,0156 -2,5596 0,1250 |-1,2498
miR-4255p 0,0078 | -1,1336 0,2188 -0,9404 1,0000 | 0,0648
miR-429 0,0078 | 1,1766 0,0313 0,7491 0,0078 | 0,5323
miR-574-3p 0,0273 | 1,1174 0,4375 0,0890 0,5469 | 0,5830
miR-582-5p 0,0078 | 1,7516 0,0625 1,1115 0,3125 |0,5471
miR-660-5p 0,0391 | 0,4908 0,4688 0,1660 1,0000 |-0,0315

*glidWteOC ydw
gf[imMkzf j cdzOIsOdzls d3syd Ysmdzy 1700009
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Vtej d di3lzh j Mis®Lj dizfiatf{ & j Hemls O o dzj dzdzts ds  ts wizff 8 Bpdet A B4
WEeOCydw BT disud Oy fisdetg dedz” dgd 58 dzOte iz Nfjtalg H Mdsi)eagdzg t
sfdzatso dzts?2  Mods| IsH dgO i) Jf L d3tsiytdGESY d 2 dzO fl3d ¢ dgsigtSlas
Bd ¢ tots-1433p, B dzd tsB dz®te kzfylg g te dzO IsdP dzif o O sssibagfy Hnl€ figflsep ts ©
SEe0L YybOF 1 tod Mkys ) lwdasdlag d3j dzdzts o Mz jopEQiSO diEssji Wi
fsweodzjoflad | Bt fMEC sdz € Iz, COC BNt t§ iRz Is &g Ce
OfmMtsyddtetso OdzO [617]; ot di3ts dzdpistRds o F H J dzj daftg uifitstc © &Sozdf
dLBOo ' BOdZzdzZOMIsdz = IS tetst s K torsde'dr ( € tsdiAff dz jp Infis
tcjLizdz Oy ftesd3 9Cd d lzdy dtcORd disdpidd® ¢ [83F BiSp O dzd

1 0dBBdzr b j J Ctsdzd yJ Milse ts HisMIs tyd jd3ddidf th s d3tg @ 1 dzc
dimMmdzj Hizj BB" B WwLOCYdqw dsd dBsYd, Sigg zy tizdztsj v ) d
dzOB dz8 HOdzstRlzf §f | B tsdz' Sl st)).r deCBdBasjdgtfte 2 i J145C 3y s )
(© B dzg.1j10).

[ OdzdzlQiB dzd y* 3.11 kJ d3Elssnls &d o Usi Btsdz dz" ~
HilsjSlhdkzjd® » BIStest1 s OMmMtsyddtetse Odg M WttO¢
ftoj ddizlzh j Mise jdades © Mkf jtedzOIlsOdzls dBsyd. J Bts Y J
BISCtest1s (57%) MAO&EFSHHIsHY o Mts

[dz2vf sdzj HZ® &ZQdads O] dzgd?2  WEkdSyd?2 BIStetst1 s,
sOBdZyll. pretw@der Ho Stiefftcd W3 H dzv  dif-tc dWditaigic)
ots o dzd AWK Y BsMis: s @ oMo Gzlcdzd. b ZH g tco 5B rededz
o Cdzs yjdzr HJ o vw(stt7i-503k§ &5 52233, -23b-3p, -30b-5p, -30¢5p, -92a3p, -93-
5p, -331-3p, -429) OMMtsyd detp th & O dzlf ts dzts il IS § wzelztzls 2 O § BOL yd 2
L O dMmd ditsfigbs ffifssldmitd® C slstster 7 L dzOyd a3’ j 8 O ifndzd y dcvzO
dWVWeOCydd wllt dislhysitelz® o "ol by sY tsisj day dfifec drgsity
tcOLodIsdj &3¢ OL-d&P ef 825 s (¥ dcd H Mis Ols j dz!, def sk jsdlzi Sz d =
L dz2Oyd st kzdzdaf @iz y HEz Wtc@fsgywdsdd s o ctwokzffj ddedts
Bidz' dz' » -fabp -7d3p,d3t ¢ tc 5-P6P-5P,-27b-3p,-30a5p,-30e5p,-107,-375,-582-5p)
ddzd dzj Cfiisdrdnifz@dzx H stoctso r Td3dH tedz@IBp9 -29b-3p, -29¢3p, -101-3p, -
141-3p, 4235 p ) , dzfg ' tc P a3 fzdfd| d W ts fipls Ore & dfiESAWY O - . toj H Y Sdztsy d
GjeBdh jddfdn &3d¢ tetfsy ' i)W Le@®dzo dIsd j i3 tdzb sdztse d 1
ftoj HMISOIs | dz! Rzt dzdpy dzff 51 ssdBz HOdzj § M o DANADB "L deh
f to 5 O dzO dzd Ltsoptd tefefiddz’j d -~ 6 tolz f §C tais 85) dhfts d8Hfdzj ezdf tsfydaj H fr
tc OBRBCOAIs | ¢ BESEH? dzj BN dzts tSBtzOtEEY j den Od dssmoWidty s df3,
Bhjdv®d dL f§jteets? ctezffr d d3j - OldddutajChdgld tfipjh
BdhJdzj ? Y@Qflsd fdEdspOstiplsd yOnise Bt Mdidels jeidz’ = Faftyn dzts
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acid biosynthesis FASN)tew@Qind ¢ dzOdz! dz" = f EzIsj2: Hi pp o,tesaitghmeal
in cance|p5(323|@cn&®)ng)(trm’zﬁﬁ.lh)way 9 G6j dziso

Color Key

-15 -10 -5 0
Log(p value)

hsa-miR-30b-5p|Tarbase
hsa-miR-30c-5p|Tarbase

hsa-miR-429|Tarbase

hsa-miR-331-3p|Tarbase

hsa-miR-22-3p|Tarbase

hsa-let-7i-5p|Tarbase

hsa-miR-23b-3p|Tarbase

hsa-miR-92a-3p|Tarbase

hsa-miR-93-5p|Tarbase

Ubiquitin medial

Thyroid hormone sign

Transcriptional misr

Protein processing in end.
Signaling pathways regulating pluripotency of stem cells

{ d Ml dets?e | GBzds PLDIANA: Isj f dzso O S OO d € dzOflsj todz -
BAEST (® Isjtedddz0n COkjcesed?2 KEGG), {SMftjmmdy ¢
oMjo dLEYOj & & CckffOr Hodstss (Jkffo 1) .

1 4 5B R BHJ B, sulgigze § 8N Oy 8] dzOdsdzQ dzaf fifts ) IstGLoLjts ) s
[618] MY Bhdr &dhjdzj 2 B3O tesiOGDOEF S s aiflyqed® dz,
1 Istsls dzOmtgte dgfj ¢ &z dzd tolz jdsj ¢ tLIdtitdatfig aifidrs 0 O hod &E B tg ofia jt
AGO1, AHNAK, HNRNPM, NUCKS1, NUFIP2, RC3H2), yOfmEL Ctlstster 7 BT
L S jtod d@3j dzls Odz' dzts 5B dgQ@ftdz Y Hj Qzlzdz’ oy | Exuots itagnds@lz 6 & = o
dzz € dzj s BHNAK g dzdeB dzOtelzy J dz B O dzsfnts BBO R M Stoj Isd tek
ftc ts ) IsSCAIE4A5[619]. s OC d d3 tSBtOL 53, By dets ftoJ HY sdzsy s+
ojLdSkEdz qdzd ddzr » St dzi SMse ftej H dzv jIsfpw o dzk
Md Sty ydd SOy HEB2 Ctdltef sdets?2 d3d S test 1 s

yiss COtO] pipiQutudssfiloststets? €Y &d sty tlpy dsO dz!
MowLOdzdzr = f WOLodIdjd3 tdeS sdzse d ud MS d &8 MzB s stz
HicZcr@R OCIsj o ttOMd Gie B fikgey ezt v W tc @fsyfw, d3dtej L Zdz' IsOls
dfmY sdz L KBCGdeds digdzts ¢ 1) ds ts b taf g{ 18.).
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Color Key

-15 -10 -5
Log(p value)

o

hsa-let-7d-3p|Tarbase
hsa-miR-423-5p|Tarbase
hsa-miR-582-5p|Tarbase
hsa-miR-26b-5p|Tarbase
hsa-miR-101-3p|Tarbase
hsa-miR-375|Tarbase
hsa-miR-30e-5p|Tarbase
hsa-miR-30a-5p|Tarbase

hsa-miR-27b-3p|Tarbase

hsa-miR-141-3p|Tarbase

- hsa-let-7a-5p|Tarbase

hsa-miR-107|Tarbase

hsa-miR-29a-3p|Tarbase

hsa-miR-29¢-3p|Tarbase

hsa-miR-29b-3p|Tarbase

Amoebiasis

Small cell lung cancer

FoxO signaling pathway

Bacterial invasion of
PI3K-Akt signaling pathway

Ubiquitin mediated proteol

{ dfl detss | CBzdie QLDIANA: s j f dzso O S Otels® ¢ € dzOflsj tedz

B tesf @ slsd edsd dzO~ C dzOMMd¥ S Oydd KEGG), +¢Mmftd mmd
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v OB d&z@.1PQ dzOydifd@tgr B Ctetst | s H tzbuf HEOte tsg 'dE) dad dzis to t
d Bsdz dzg" = 111 r d t3¥r*
Y OMmlistsis ( ,
f Oter d3d ¢ o Mlstsj yO %A o C 95%Cl) AUC t tadj
gl -nyr(770f Otg)
-107 -26b-5p 74,8 -0,74 (-1,94;-0,33) | 0,93 | 0,001 0,02
-93-5¢/ -29b-3p 36,3 -0,54 ((1,31;-:0,26) | 0,92 | 0,002 0,02
-22-3/ -30e5p 36,0 -0,76 (1,95;-:0,23) | 0,86 | 0,007 0,03
-375 -26b-5p 6,2 -1,71 ((3,92;-:0,17) | 0,83 | 0,014 0,03
-29b-3pf -205-5p 4,6 1,92 (025;281) 0,88 | 0,004 0,02
-331-3p/ -205-5p 0,3 1,72 (024,;306) 0,79 | 0,002 0,04
-2055p/ -26b-5p 152 -1,4 (-3,17;-0,55) 0,88 | 0,004 0,02
-29a3p/ -205-5p 10,3 1,69 (057;274) 0,83 | 0,013 0,03
-151a5p/ -2055p 6,3 1,18 (043;329) 0,84 | 0,01 0,03
let-7e-5p/ -23b-3p 158 0,88 (027;1,35) 0,92 | 0,002 0,02
gl -nq? (2544 Otcr )
-30a5p/ let-7g-5p 98,5 0,57 (028;1,09) 0,83 | 0,014 0,04
-200a3p/ let-7a5p 3,9 0,53 (003;1,34) 0,7 | 0,005 0,14
-205-5¢/ let-7a5p 0,2 0,86 (006;271) 0,78 | 0,041 0,06
gl 1 13l (254 Ote’r )
-103a3p/ -30c5p 28,6 1,03 (003;1,45) 0,79 | 0,034 0,05
-30c5p/ -30e5p 218 -043 (1,13-0,27) | 0,83 | 0,014 0,04
-100-5p/ -30e3p 189 0,73 (002;1,02) 0,77 | 0,05 0,05
-30c5p/ -16-5p 152 -0,74 (-1,36;-0,01) | 0,84 | 0,011 0,04
-23b-3p/ -103a3p 8,8 -041 (-0,99;-0,03) | 0,78 | 0,041 0,05
-100-5¢/ -30a-5p 7,2 0,52 (009;1,39) 0,79 | 0,034 0,05
gl ] 1738497 Ote)
-20a5p/ -16-5p 50,3 0,39 (017;08) 0,89 | 0,003 0,02
-24-3p/ -200b-3p 12,0 0,47 (013;1,08) 0,88 | 0,006 0,02
-101-3p/ -30e5p 11,8 -0,28 (-0,46;-0,09) | 0,82 | 0,018 0,03
-24-3p/ -16-5p 53 0,45 (009;095) 0,85 | 0,008 0,02
-99b-5p/ -24-3p 3,5 -0,25 (-0,86;-0,06) | 0,76 | 0,01 0,05
-30b-5p/ -125b5p 3,3 0,32 (006;091) 0,8 | 0,023 0,03
-31-5p/ -16-5p 17 0,77 (008;1,23) 0,85 | 0,012 0,03
-30¢5p/ -16-5p 0,3 0,42 (0;Q9) 0,82 | 0,016 0,03
-30b-5p/ -16-5p 0,1 0,85 (008;1,5) 0,79 | 0,028 0,03
gl ]2 (8494 Ots)
-107 -31-5p 953 -0,73 (1,95;-0,27) | 0,87 | 0,007 0,01
-31-5p/ -16-5p 615 0,79 (031;1,25) 0,89 | 0,004 0,01
-31-5p/ -30e3p 438 0,69 (015;15) 0,88 | 0,006 0,01
-31-5p/ -200b-3p 23,9 0,58 (018;1,3) 0,88 | 0,006 0,01
-31-5p/ -660-5p 22,1 0,74 (008;179) 0,84 | 0,002 0,01
-29a3p/ -660-5p 204 0,65 (038;1,06) 0,86 | 0,009 0,01
-31-5p/ -200¢3p 17,3 0,63 (025;1,24) 0,83 | 0,014 0,02
-107 -141-3p 5,6 -0,79 (1,95;-0,09) | 0,78 | 0,041 0,04
-29a3p/ -30e3p 16 0,82 (004;1,16) 0,84 | 0,011 0,01
-660-5pf -24-3p 0,8 -0,58 (-1,16;-0,05) | 0,87 | 0,007 0,01
gl 1 131 r(2544 Ote" )
-191-5p/ -31-5p 22,7 0,41 (016;1,09) 0,91 | 0,003 0,01
-100-5p/ -30d-5p 11,1 0,32 (015;1,27) 0,84 | 0,011 0,02
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Yy Ofls s ¢ .

fOEr BdC oo PCO5%CH AUC | tadij
-106b50/ -191-5p 7.4 -0,71 (1,34-0,29) | 0,88 | 0,004 | 0,01
-9350 -22-3p 2.9 -0,4 (0,75-0,02) | 0,78 | 0,003| 0,04
-191-50 -200b:3p 03 054 (002;121) | 0,83 | 0013 | 0,02
-22-3p/ -92a3p 0,1 0,44 (012;089) | 0,78 | 0,041| 0,04
-191-5¢/ -200a3p 0,1 0,69 (017;113) | 0,83 | 0013 | 0,02
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B Y § ZOL d3tsedizdt | Iftsslse j IsfMise j dzdets.



v OB dz@.2PQ dzOy j dikgfty wWdtw HWW jtod dzydOdz! detstcts§ I tog fr
9 Mdzijnkehdn cwkf PR, Mip®ad dzj degfypd.rt 1 r
1 Ot r lrar flr-rqdr 43 r

Bq € ot gl 1 dz| sl gld |V dzlwld [l l])dz|uwlld
o [ o [ 1 dz o [ o [ 1 dz |wf | s 1 dz

22/ 19b 2,9 | -2,3* 3,4%** 2,1*

19U 92a _9’2*** _8,5*** _9,9*** _7,5***

378d 19b 3,2** 4, 4%+

425 19b 2,8** 2,8%*

22/ 92a -6,1x** -7,3%** -6,0** -4,8**

378d92a -5,6** -6,0%** -5,2** -5,4%**

425 92a -6,2%** -7, 2%%% | B Br** -6,2%**

22/ 378a -1,4* 2,1*

22/ 425 1,4* -1,5*

31/ 30e -8,0*** -9,5** -3,9** -4,2*

125k 30e 5,8*** -7,5%%* | -4, 3% -6,1%**

2000 30e -9,5%** -11,8*** -5,3* -5,0%* -4,3%**

209 30e -6, 7*** -9,4x** -5,1* -7,0*

379 30e -3,3** -5,9%** -4,3**

660 30e _4’4*** _4,0*** _5’4*** _5,7***

2000 125b -4,3%** -2,8%*

379 125b 2,4*

66Q 125b 3,5+ 2,5%*

375 200b 5,9+ 3,0** 3,2**

660 200b 5,1* 7,8%** 5,3xx*

660 375 -1,1* 2,0*
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Ctozd § Odgsdr 2 ¥ r B'" ZO 5B d2@DEY fzdp@(Owsdib] QEOL 3L 2 dn.d ,te' af
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Hsdzste Od3d oH J aaP@dpdisdie s e OdzOdzd Lljl-tlcde@Ydftsp e OH Y O L
SHdzs Mtstsisdtsh | dedpyltc Ke ol @it rd i r dij dzs SH(
L dzO¢ ©OL dzduyd¥™ o wWOMY 4 joife @9 dzg dadhiz$ ¥ s 5 ¢fro jtel 3™ Y 1§
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sjirMpplsdtsh jdzd?2 M tSHJdOC e " B g G2EBY O dgdb (dgd'$ detds-{ 9 fi
3/-30e 3 tc ROPE-308 0 MtsMmisOaksyd | o f dzOB d3'dzd -& B s dztf o3
ttOMmY toj vy dzj drte] dy ¥ wislzf § Cod3d If to t&f ctatafjufy fiols] o (B mZd YO W 31
1 tod d3j YOls j dz' dzts, -tc Qulsdsts dglz’ BWsAn fifety H j dzj dzdz’ & Mistsisdash
tOL dztsdsz + CMftej Mmdtelzj B &3 MstiBdEL j d&dY o BES EBOL N

[ dded 3Odz! dzr 2 @ twOLBIite o' BWS d, dzj 5B n s df 3O @k
Is OB dzd y i sIdeiD2dzj, B 5 tzfzistfc®® 95 % L dzOyd fi3ts fls o ts dipts ddRsS
ctezfflz fted 99% L dOuddtsiisd ( LCOd1s f66Q-&7 § fs tzthip 63,
fslstcjBtso Odzts BT 75 BEyOfmlsdzdSseo o cwkzftj).

[ Yyj daEdPOc desmisdyj MSs2 1+ WWJ Clsd o datsindzd dzanfiphitsdsWizse
Ctozf $dzsEBd&ZzO0 o' ff tsdzdzj dzQ@izAdBOCH SulztbdHlf2 Is OB dz y-B=26. 3 .
f 5S¢ 0L Ofdis dzlz  § dedz" Y Iz a figeOoyd igff ded dz il % My § y d W ief judizfs dgdf
Bsdzl dz = (1r 6l Ctdsttsdy dyg? &t Digfasd G &0 7y dsgs
tlr Bl 11Vr Yriggdlgs juddshls o j dadzts .

v OB dzd Yy @ Ozdai BROCS e Buko fMlso dlsj dz desils! ) 10
Bisdz! g B MtcOo dzfetizd  (sB R r

dségtfl; wl 1| wf |1 &zoL|uel |1 &OLwgO|ul B &OL
10092a | 100 100 90
22/ 19b 90

22/92a 70 60 60
378419 | 80 90

378492a | 60 60 60
425190 |70

42592a | 80 70 90
1250/30e | 100 100 100
2000/ 30e | 100 90 100
20530e | 100 80

31/ 30e 100 100 60
375 306 80
66030 | 100 60

g 1dCtL dzOyj dzgd?2 Ettsodzw BIStesi1 s ot WwwOSydd wl |
gf:dCtL &zOYj dzd 2 bktesodzy BdStsf1s o Mk jtedOlsOdasj o
] dzOQdCtL dzOyJ ded? BEZtesodzvw BdSCtest 1 s o f dzOL d3d

o) o [:ddCtd3 Y BB dztsh j dzgdw &3 § Ote dBBdSCtetsf1 s ofts WtOC ydw
] &ZOL-#OddCtBj Y HE Blsdsh j dedw 3 § Ot B Ctetst1 s o ] ¢
gl ] ZOL dgOtd3j Y Hiz tslsdzatsh jdzdw dsd § Ot d3dCtest1 s ot
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v OB dzd W@ OzdakP BROCS e Kuko flso dlsj dz desmls! e 10

s 04 E o ftc Obtal fdfdsR i)
d3é[§)tt§1rs el 1| wf |1 o] wltel |1 owgo|ul B koL
10092a | 100 100 90

22/ 190 70 90 90

22/92a 80 60 100
3784190 | 78 90

378492a | 70

425190 | 67 70 80

42592a | 90 70 90
1250306 | 100 100 100
2000306 | 100 90 100
20530e | 100 60 90 100

31/ 30e 100 100 70
37530e | 90

3784425 | 70

66030 | 100

gl 1dCtL dzOyj dzgd 2 EkZtoseodgv BIStetst1 s ot WteOCydd wl |l
g [:dCtL dzOyj dzgd 2 EkEtoseodgv dBIStetsi1 s o MEf jtcdzOlsOdzlsj d
] dzOLdgD dzOyJ ded?2 BERZtesodzw BJSCtest 1 s o f dzOL d3d
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v OB dzd BQ CllzdalP BROCS ty Kulko Mlso dlsj &z desfls' e 100
Bisdz' g E o ntc Cootalizifdfctsf2. fir 4 }

dgég’tf{s gl i ul |1 oOL|wl Wl |1 £OLwHO| vl N &OL d
10092a | 100 | 70 70 100 90
22/ 19b 100 70 90 70
22/ 92a 70 70 60
3784195 | 100 60 90

378492a | 60 60 60
425190 | 100 70

42592a | 80 90
221 425 80

1250/30e | 100 100 100
125031 | 100 70

2000 125b| 100

2000/ 30e | 100 100 100
205 200b 70

20530e | 100 80

31/30e 100 100 60
3754 200D 70 100
3754 30e 80

660 125b 80

6602000 | 100 | 80

660/30e | 100 | 70 100 100
660 31 100 80

660 375a 60 90

gl 1dCtL dzOyj dzgd 2 EkZtoseodgv BIStetstf1 s ot WteOCydd wl |l
g [:dCtL dzOyj dzgd 2 EkEtoseodgv dBIStetsi1 s o Mk jtcdzOlsOdzlsj d
] dzOLdgD dzOyJ ded?2 BERZtesodzw BdSCtest1 s o f dzOL d3d
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gl B ZzOL dglOtdzj ¥ B dztsh j dzgdWw i3 f Otc B S test1 s ot WwOC Y
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M Jd yd W d wRHtEieddseB7l 80e, 3d € to 522(-10b, B3] € e 5781 9 b BEC st 1 ¢
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Hdzw e d) ¢ tfs 2 -19% (AUC=0,92, ddCtH dzv -4 fzO) (@ dzd yO 3. 2 4.

sdzj Hizs 0 dJ mMotslEdgigh § dzdfiys  d4do @ % Is j itz eddtfldfls + £ 0 O 9
My d udw dydetsiy e ts@» # Jsdzd Is!  d3j 3 H iz 1 mdSB S & alisfsy 23/
-30e, BB s12%/-3 1, € td3s[s2000/ -12%,  (3gts s2000/-30e,  SB3dts 5205 -30e,
B 45 3V -30e, Wgts s66Q-20b, W4 s660-30e, igts s660-3 1, ¢ tgfss
19%/-92a, 3gts s22/-1%, s s37&/-1%9d B s429-1bomMsmisOo Bswd |
dgizd € etsB7E X0 Y tod O ddACiag L if dzOLIKBO dzf y O ¢ BzO2iApfL.Ldg]. dzjwapd 2
HisY tsdzdzd Is § dz! dz" ~fB fiptedy I§ wzdedt] p dgds D  Is#) (8O 168 )mils' ) € to of d3df dzd
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(AUC=0,94; ddCts | Ii §f dzO), BB td1s $375-30e, R s660-3 75 ¢ td {s5660
-125 (AUC=0,84, 098, 089, s tsIs & j Is fIs et jl dizdat§ ) (IO® a0 pP. 3 . 2

U sdzfCOdid s s22-9 2Ots W tc OC ygfuad@ L h jfdP\peQ dzls s
LHBtoBiamdasfigts o 1 00 % ylkzo fldfotfd Islj 0 ddztsfimts JdYlep B dird dgt® fryslds . 2 |
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d3d € tc s-pOfbs-125 (AUC=089 91,0 wf ) d -2080 BAeCAUCK9 9; ddCt
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dségtfl; el 1| uf |1 &oL|ul Tl |1 OL-uHO| ul 11 ®OL

22/ 19b 75

22/ 378a 62

22/ 92a 100 100

22/ 425 75

425 92a 62

1250 30e 87

125h 31 62

200l 30e 75 87

2000 125b 87

205 30e 62

375 205 75

gl 1dCtL dzOyj dzgd 2 EkZtoseodgv BIStetsif1 s ot WteOCydd wl
g [:dCtL dzOyj dzgd 2 Ektoseodgv BIStetsi1 s o Mk jtedzOlsOdzlsj d
] dzOLdgD dzOyJ ded?2 BERZtesodzw BdSCtest1 s o f dzOL d3d
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o s
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160

Mistsisdatsh jddv dCt ddzd yd de@®tsis dgdas @ist j deindedezif § dzste ts
HisMis O &1 tetdztzd M8 @Bd ¢ tetsfi@BEEdZd Yo 3. 27 . ) .

t BBl OlNBEsXe® @y HT 2 L Hbodttttss o CtdidBdddtese O
Oprr4tr) Bbadyodhv s C(Sdstttd ds2 ctkzffr ddyC

14i23 dCt d dzcfldCt 5 € o5t EMs OL H j o taiafftfO € dfsd tc Q L S 2! L &5

12d3d C tetsflsi 8 &zd yo© 3. 28 . ) .

U OB dzd YO 3 y2) dzls § Qo  dz' dzts BHSHI® ctigztifn I o te tasOscdgts’ fif

Codelstetsdz! degts?2 Gtz dfr (yr+r4?tr)
1 Oter 3dStgul gl ml [l dzOL (1l fp WO
190 92a 100% 90% 70% 100%
22/ 92a 70% 60% 60% 70%
378d 92a 60% 60% 60% 60%
425 92a 80% 70% 80% 90%
125 30e 100%/| 100% 100% 100%
2000 30e 60% 50%
205 30e 60% 60%
375 30e 50% 70% 60%
660 30e 100% 70% 70% 100%
l Mj wlsdztsh|100%| 100% 100% 100%
gl 1dCtL dzOyj dzd?2 Etwetsodzw BIStetsif1s ot WwOCydd ul
g4 J[:ddCtd3j Yy BB detsh j dedw B § Otc dBJStetsf1 s ot WiOS
gl ) ZzOL dglOtd3d ) Bl dztsh j dzdw d&3d  Ote B S tetst 1 s ot Wis

U OB dzd 8O XY dzls f e Oo d dz' dzts HHs(ESCos® fif) B i 20 © dzdz’ -

slsdetsmdlsj dz! dets € tsdelSltasdz! dzs?2 ctolzf §r

] Oter BdSCtdguel ll el gl |[gl N dzOL Il mj Wit

19K 92a 63% 63%

22/ 425 58% 58%

378d 425 74% 74%

1250 30e 100% 100% 100% 100%

2000 30e 100% 68% 100%

205 30e 100% 53% 89% 100%

31/ 30e 100% 100% 100%

375 30e 84% 58%

660 30e 100% 84% 89% 100%

205 31 74% 74%

66Q 125b 53% 53%

205 200b 53% 53%

66Q 200b 53% 53%

660 205 53% 63%

l Mi wlsdztsh | 100% 100% 100% 100%
g] 1dCtL dzOyj dzd 2 bktetsodzv BICtetst1 s ot WtwwOSydd ol
gl o [:ddCtd3 ¥ BB detsh j dedv 3 § Ote B3 S tetsf1 s ots WtOE
gl BN ZzOL deOtd3] Yy B detsh j dedwv d&3d § Ot BB S tetst 1 s ofs W tol
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vsO0Cdds BBtLOL 53, dzO d3n jI=H O g J diddssioj dAg Ist 1 o
fOydjdes© fm r131r, tls L HcGdOdsddstig azd &C 2 ts if di
BgCtetst1s. [MisOoh d2 YW dff GyfdniS dels H3tf dad ks B dzd MY s dz' L
BICtepA-B2a BIwA@LYyd i&swd Jd § &OL &s2 Ctesod. 1 dv
bkl dhfsd Lo @EAE[EZAWO ddf.C At ) .s

s OB M 9] BsYyj dzls §tcOo g dz dats oHj e datisips diiss o @ dgdp'}
shdshdlsj & des S digesd ds2 clzffr

dséfﬁiotftrstl el l|uf |l bl |ulh oL |1 f] Wid
2219b 50% 50%
22/92a 50% 72% 72%
3784 92a 50% 50%
425 92a 55% 61% 61%
1250 30e 55% 55% 55% 55%
200 b30e 83% 83%
205 30e 66% 66%
660 306 55% 55%
100 92a 55% 55% 55%
I ] ©lsdzs| 55% | 50% | 55% 100% 100%

g1 1dCtL dzOyJ dzd 2?2 BEttsodzw BJCtest1 s ot WtOCydd
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dzls
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fOuydjdadstse M t3r d ©qzOdytoEds desheRidddiqidad ¢ s s .
sy Odzj ded & , dzO tiztc @mj d e HiB A figi  ds[HedBHAEs * L H s to tsdadis 6 s (s
SHdshBE dL Moslsdsh j dd2 .dadf o dz@GHEEs dif s ]9 C dzv w jsded
Ok stedlsd OdzO duftde CLeds@piStadid ¥ HEz % O dw df 1 &zOL d
L Istsls Htsdztste B'" dz o j todzts HOdzfzffyd 8. 8BEY§J L HBwtsSS

r 0dzd § 3" o "finspdedsgEdd tc § jddi* taytsfo dzj 2 L S MY e iPd c
B SCtest 1 s fH jCdgdeddOVE] Ui M B3 f OOR) steORd (6OL d
hCOdzj Pozdbeteodzj 5 } ud o 1SB®A& JdH dz0 5k 5 D & EE)G |
BiyHE ROwLOSkjtedmisdS Ok HedstO dfliztsise daka dgksif ¢
f ZOL d3j [SHEEDSHs B dzd 5B dzOte gy pda Szttt Gk 2a
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(k=-0,77), &3 € tc ts-BOg 425b (k=07 8 ) BHS tc =-POF B0e (k=070 o &5 W ©OC yd d
Ctsdzyj e @pdzOdzd L doBj dedets { Isda Mstlsdash j dzd2
Oz sted b BEMBEC OW YW jSIsdody B fted § dzO fsiEBYAHISYEDY qB3d. 247C
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v OB dzd 3PQ Iy dzls ff tcOo  dz' dets L HHOSAwdatS fihls dHtdsas@at;
slsdetsdls j dz' dets € tsdplsitdtsrdr {2 ctelzf fr  (

1 Ote’r RS ull|luliaf |l &zOL ]I M) Wt
31/ 30e 63% 63%
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660 31 63% 72% 91%
2000 125D 63% 63% 91%
660 125D 54% 82% 91%
375 200D 54% 63% 82%
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{ d Mz dzBS| BAC O BBO tOMmfMmjwddy HdAv GSTP1.C3 d G
dzddzdv JLSBOY Ojls { fstct0602015)) |, L s iopd S lsi eugd2W (3(0g dats( )
Ukzo Mise dlsj @o%dztf ipld d ME®o dzj dzdd BSd dz 7 t1r ) cokffs2

14dStslstster j tojLlzdz sOIsT Mtc 0o dzj vzdi*} rB tsfdze jdzi fls G o,
sOB A& ] 1 jtoj ydmdzj dz'  j toj (B0 00 0 O AT 3T 111060 R6¢ Oy L
Hdzv 100% MY juydwdydesmisd (OfP5d3dfQ) tdaigo JYipeie) deed)y j dzd dz

] tejLEzdz sOIsj or ff sdzdzj dzdzts G ts dm&dzj HEH O jzky
(Motslse jlsmisozs hdR Hobkd BHdsotj d3j dedets d3j Isd dzd tets
Colststf si o tsdzdzdeds i lff ‘8 tcOL dzd yd Is f Oy0Q oz®&60O0fp 1. 4
fJtej ddd dedzr = 77 m'dzied] dENEXA  jOdz 8 dz¢ j dBSTPL s totsd3y
467 j toj d3j dede’ = BlazdyodfefG®hf Uk digl®s by faly dats §) edets fi
9 4 %p<g00001.

1 0 ted MBEAAFLHS BL.Odets tcOL HE EHap'dglgl T S EZ EHisOdz' dz" =
dmMf sdz! LsoaOdzdj 3 OdZOdzdL O MlsOIskzMO d3j ISHEEPHA s A dzd
GSTP1.T11.C1l16. tdLEdz sOIst f s5COL Odzd MisOlsd Mmls
99 J HJ dede" di3d §fy tenpdi)aizdl d3d 1 r

l stcse o 5] L dzO\igjdiedBjn ts HBJOERIRS tc OL H j dzj dzd W G to
ustslse jIsmise zs h j j d fffstsdes dests of Qzdtph ) dezsuyld jS s § & dzdzts @ t
tcOMMdzOIsted 0 OJ B Slsastdetstfjf " f toj HMIsOo dzv dzts ftsB 52 ts |
Mt Oo dzj ded W fifrjs Caftslglfj Ju daOUJ ded W a3 & BOC Md Bz dgie] L & f &
L dzOyd ded ¥ o3 .
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l0g2(GSTP1.C4.C5)

{ Mz dBs €OV dujMStj §jHMlsOo dzf ek fzfeL H | g ted ¥ 15
LdzOyjdzdj Gm2UlY. | bgREASCOd 2OV §ldIsqdedzOv  deg ded
10g2(0,000548). [ B © fstesctso’ 7 L dzOyj dedv Mmtslogtsdisdid s s
M Oo dzj dzd ¢ M ts detetz@dfgsd Mstslse j Isfilse s h R j toj d3j dzdz’ 7 .
Bsdz dgyR r f) GSTP1.C4.C5 = 0 d-3)bgkpasSonpjlds,0d s
| 0g2( GSTP1. C4dzCHdevissiyi§cds dzj Y

ykoMmlsoadlsj dz¢ dztsfyls ftcd HMIsOo dzw dzO mMtsB 52 H 5
dqHidsd¥dydeses Odzdz" = ¢ 0O¢ I[IsO¢tsa " |, O M Jjyd¥W dy
11 +tdyr, HtOoddz dzs dHj dzZsdW dydtetseo Odzdzr = € O IsO¢

t dzwdzr IsOIsT MteOodzj dzdv ctkffr 11 f B oz 20 ddzd
3.3. ®@juydmdzj dz@  jtcj o3 cdz®0 P O 0 Op3153 1 (1ffh B BROtc dz0Q5 H
ftcdo jaojtaed dztsyyslefdse t9 )t j toj oz dzadzOwW GSTP 1. T8O LTHLj3dzd
cozf fRIY PydJ dlsse M) k- sdYi3d (DL iHs® sigods s dts
fJ toj d3itipddzCRH OY P afffls o d Is j i8O8t iglH0 © %7 MY j yd W o ydetsmls d .

YyOfmlstsls© o Mmlstc] yoj Gdsmisd dBsdzj Cdz i HdOc dzsfpls d
mMsmils a2l 00 H dzitz' As & G 1t %. I d O6 dzts iy ls d njtsifisda dz
051 %; Mmdzj Hs9 Olsj dz' dets, BB &Okzy jddy IOCdrs tOL dzd
dMmf sdz' Lom oy ylzo Mlse dIsj dz' dz" = OdZOd&ZdIsd ud MSdr Mmd
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U OB dzd 3p@ .0 dA A Z MO 3J Is d dzdtisets o0 digfty iy lo)@fds iz Kfedth BAO M digtf 20 td 1§ aal Blafm
SBJ j HJdzj dedets 2 e td Rt dH2Q y doj Sddls‘ tsipO )

1 BdJ

o T =< | 2¢ = @) 0O 0O — 0
- & SN | N= @ < | < | < o<
& . So | oo g 23 < = CD:‘C>
) T Sz |3 @ @ | NS o
1 4.0 < g S E5 | 5a @ < © o -
I sedydw (. - o | o == %) § = < o
t¢lsOlskzm & . € o | o © 174 2 -, S
(Cd dzq § s = 25 | ng @ § D @
Q% 3 2 = %)
L " il
&O\O — O
T3 | @ % S —

1 RNF219.C1.C2 ,000000000071 | ,00500Q/ ,133 | 100 100 ,0526 (103) 100 | 100 |[100 | 100

2 RNF219.C2.C4 ,000000000071 | ,0101/ ,206 | 100 100 ,0567 (120) 100 | 100 | 100 | 100

3 RNF219.C1.C5 ,000000000071 | ,00986 ,136 | 100 100 ,0526 (103) 100 | 100 |[100 | 100

4 RNF219.C2.C5 ,000000000071 | ,00528 ,160 | 100 100 ,0481 (1,24) 100 | 100 |100 |100

5 RNF219.C4.C5 ,000000000071 | ,0199 ,144 | 100 100 ,0561 (131) 100 | 100 | 100 | 100

EEeééeéeécecéecéeecéecececeeeeceeceececeeceeceeceeeceeeeeceeceeeceeeeeecece

76 RNF219.C12.C17 | ,000000000071 | ,00464 ,135 | 100 100 ,0508 (138) 100 | 100 | 100 | 100

77 RNF219.C13.C17 | ,000000000071 | ,00650 ,139 | 100 100 0,0557 (115) 100 | 100 |100 |100

78 GSTP1L.T7.C16 ,00000000010 | 4,10/,26 100 100 1,32 (1,20) 100 | 100 |[100 |100

79 GSTP1.T11.C16 | ,00000000010 |5,33/,231 100 100 1,24 (1,70) 100 | 100 | 100 | 100

80 GSTP1.C4.C5 ,00000000010 |,0197/ 3,72 | 100 100 ,0548 (103) 100 | 100 | 100 | 100

dteJ Hdzd J L dgOud ded¥ ftej HMIs Oordijrdd ftkj@iCdzj f to jorldr 1g Iz Foffs jeastglasfettsii L dzOud dzd J

fstesc O, Clstster 2 dsyjls B! §tsdzj L juds tisdavj Isd@seHzjs oz jf dieddvizied ssdigto] & =iy deBrzg@iieoydy,
f szdzsicis] dejodzd v, Ctbttts] ftjHMsOodv jls Mets?2 lsdsh jddj dddczBo ctokzt f j
ez fj MtcOodej dedvw M Btsozizp fldzg d B § dsdflsiss g pvdzd fr@dgd j dzf Do ffldz dets dHJ dalsdW Jdydtetse
sOCtsor jodW dPudgdiifidgts HisdzW HbdsttaOpdar dts dHj dals d VW d ks djdezdy : ¢ GGV 5O CHfispths jj S |
fteseo jteC O, AUC = f§f dshoOoH! ftH Ctedoats?2 ROC, CI Htseo jtedlsg dz! dzr 2 ddzlsj teo Odz.




180

v OB dzd 3B@ V.o dzj dzdj MsOlEMO & lsdddtto Odefz sy dilsds@ Lzt oS W' ainds fils OLo k]
Hisdgtstetse ) tsBI jHJdz] dedets? ctolzf fts2, oCdzs yosh j2 f0Oyd, dzls

e T P< |2« - e 'e) e ~0
- 3] ON | N= @ < | < < o<
< - oo | ©« s m3C>
. o) T £ | I vl | 2 = o
1 J de, = g v | T @ & N = o
1 sedqydv, . . Fo | o= %) c © . o <
4IsOlskzm <3 Lo =0 | oo © < = < S
(Cd dz@f § ts ) < - —w | Te ) 7 | @ o, @
Ctsdzo j tafd 0. o - 3918_ o = © ss o
S og | g@ | o o, »
— ss - = = - - 73 c
! - ¢

GSTP1.T3.T13 | ,00000000004¢ 99,5/885 | 100 100 99,3 (100) | 100 |100 | 100 100

GSTP1.T8.T13 | ,00000000019 | 996/91,7 |[889 |973 |994 964 944 973 |941 (861, 100)
GSTP1.T9.T13 | ,0000000068 |996/905 |778 919 |993 927 |944 [ 919 |97,6 (943, 100)
GSTP1.C13 ,000000018 ,260/748 | 778 |892 | ,506 909 1944 1892 |968 (932, 100)
GSTP1.T6.T13 | ,000000018 995/919 |778 892 |992 909 (944 [892 |97,7(948, 100)
GSTP1.T1.C13 | ,000000025 ,238/509 | 778 |892 |.,497 909 |944 892 |964 (924, 100)
GSTP1.T1.C6 | ,000000078 ,188/,780 | 778 |649 |,242 891 [ 889 892 |955 (898, 100)
GSTP1.C13.T17| ,000000078 241/815 | 778 |838 |,496 873 1944 1838 |967(927,100)

dtojHdad ] L deOyjdedv ftejHMlsOodzjdgr COC MtejHdzjj © ctekzffj 11/ MejHdsjJ o dctlolzt
l stesetsotsy L dzOUjdadj Wodwjlsmw tisyj dESssR) Lt Sy, e00E ity tel | Azd dyts it o etz © O j d3' A
sldtsh jdedj fteddzd BOjIlsfw ot odd BOdedj o MkzEyOj ftddscts tOLHj d&j ddY, NSkt
Bsdzj § o' MsSdhd L dOyjddyhdd ¢ «KOC i ke @iBBd oL @ dd ™ ddao e85 a s sizdnls jpos digty fipoO'e d dz!
dHi dZsdW dydtetse Odzgdz" = € OC HOCIsB" isdz® MOPYyJddmazsmsl r +t 1 r, HtcOodd dets dHJ dzlsd
etsCteOh jddw: CV = fjtjCtejMlsdzOv ftetso jwCOs 0 ARLCE Fdz'tf dizs? Odidzls fiseiO&ktedo 52 ROC, C
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1 Otcd MEzdzR) BsSVBOL Odets t6OLHJjdzjded] ctolkzf g 17
GSTP1. C3. tdLEzd sOIsT ftetsH | dsdzMmistcdtetseo Odzd MmlsO
99 HJdde i3 ¢ Jtej d3j dede” di3d d MmlsObkmsdy 1 .
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log2(GSTP1.C3)

{ Mk dzBeS) oW d uyf B sfHlsOo dzj dzed j t©OL Hj dzj ded™ CGtelzf ¢
| sted L tsdzls Odz' dzOW f zdzC Is d te dzOW dzd dzd W 20 dzj M j dzO H dzw
fsslse jlsMisolzjls §skdsdz ©OLHj &) dd 11 &l sShHsOd d& -

l stetse o s daj 2@ T jseedfiststc OL H |f fizff dzdhitic O & tzj dzd W . g s
Mstslsdsdhfed g L 5o QO] {§ tddishghsdzjteoz jHdjsl] tegdwh i Oo
Msets? tldsh jddj Biddddzk0 o ctkzffj MtcOs dzj ddw
oz fj MwOodsj dzd™ ) B tSvilgophiyfdied izt dzid) st dz@ tgj ezé) Bd o
ftcOoddz des dHJjdelsdW dydtetse Odzde" = € 0O¢C ©OCBaT j, (
fOoydjdessse fmp 1413 r+11r, ftcOoddz dzs dHjdEsdW dydtets

v OCdds BBtOL 53 H B efshin@sczdelslodrge datfits Is | dzy & @G aric 8zh to
ftsL o sBKOL dzd yOls! ctwkzffr MteOodej dzdw Mts 100% yYlkzo
LYWW iClkdo dets? H Elipktf d duiEaOdsy d B ' dzts  d B)d® djziug Han® s 5 d
ftosWdddzj sd dzd e s GOERY W s g HzO € O HdzwW OB Misdzsilsidats G |
Istcj Btso Odzs! SHMzsotej d3j dedetsy o' W o dzj ded §  GITPIdf platg]
RNF219 wdzjHbjls slsdjlsdls:, vyt Hd&" HJOcdshsdSC
Bilsddzdtctso Odz" ,z L lsitisdoHs® ts RtuStsla] d3idg d dzd tets o O dz" . fSH dz
ko jtidEs Istsd, BM d&O dd o' MsCOW MCstesmis: §wjHms
slstcO)y OdzO dMmisddzdzze ff tocd tctoH 2t ISGHPM tsta) QO™ " &z ) wzds isdsl
BsHjdzj2 M) wifnSsd Cdid fejHdChstodkd. uvjd daj
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L dzO wd glzipo W L B4 A HE ddets ¢ d o5d 99 j HJ dzdz" d3q 7.
By sddzdtetseo Odzeds , d dMmMatsHtsSd (1 r.

lted OdzgOdzdL j HOdgdz' = 8 yYyOflssslsjy fHtoj HMIsOo dzj dz
ftosW ddzj d3 d3d Is d dzd tc tsla @fdedls'O B dzd1f) @ ts 8 @B O difists | HINdsOIls ‘dz
Bsdzj SEdz  OSCdBd §smdzj Hse Olsj dz! desflsw dizd o yYJ
rvs o ydte¥lk dz¥ryd@fe dats fiddafswpifipg’ d 2§ 5L o tsdz¥ jIs Hisfylstse
B4 o HslleS s dzs 6 B SR detBdsd d  H idstictE@ BT sdz! L s Odzd § &3
fsHRBHBO . | jo3jffdstoH] SNGSB ditp, 5 o OlstH4R0 ® 0 tsafi dzis tRdz fizjs € Iz
fsLotsdzVIs! dzOHJ ) dzts ts BYdECHs Byt[dzjOLisdz’ stc Of dadHytizte =ipj! J d3
SHdsdizC dj sIsdHdz i3 ZHozddz] dzadj d3 fteO2 B tO M §shd
f sd3tsh 4 s-miOMmdte s d3j sted ¥ J t P § o BPcosci ence sy jLk
9 Otcd O dzls dzts & 5%, 0 dati) qaff ds@2d 1y L(Ohtt ps: // agenabi o. c
solutions/, 8 mMoWsgwdd® dzO 3 dedzvw 2021

[ dzw tsB dzOtclzy j dad W r1dr 0 dzO dRIE219 S B d @xdzfg s o Cos
fSHRSHWHh dd3 § SHR BH 5. [ 4 2Mmlse dilsj dzv dzts, dzO dzd y d J
S H dzts oditigdsliils  dzd tetso Odzdz” d3 yd s sL J dizB Mf3drddxy ts H dY | dizlsdz p
MM tstetej CIsd o5, @ G20 B0 P& D, fsLotdzv jls ftoj HY tsdzts)
o' BsteSd dzgj dL digjdzedls MdlskzOyder d, s CtcO®2dz 2 o
Hd Oc dalsfipifey + WW j Clsdo desfyls ftcd OdzOdzdL jJ BHJdztsy
HdOc detsisd yj MSdr hisdzj € zdz, BdRYICLIENR. 5.2)3S.40d f) edede’ o
slsdid yd dats @Odzind e sHdgw " dzgd 2 H § dz OB Mtsdzt IsdzOW H d
SHdshodst » Mdztsydz" = ftetspdzj d&3. 1 6OSCIsduimséd E o

ftejHmsOljd ds?2 yjdit' 0 cdifjtlf dzoOdij dBNFED d
nOEBOCI jtedatsy Hdzw [ 4}, YOS destgs My d WA jsty if dePdiatalz dyiz
tlr, O bO&mSteduizgt ftddydfdod dsj L doyj dd |

dzj L dztsC Oy flse jdede" » Gf zrusyal®" £LOW djsEtO yg thdgp jj dafzizd
1S tej mipd e ) Btsdz h ddzflse j IsC Odz 2 ( M B ts dzj
https://www.proteinatlas.org/ENSGOMMIB2193R NF2 19/ t i ssue, {5 Mmdls)sy
or wfded Is tesdz'f cflgted € sB j &z O L dzts C O yffj thiste fij IstADAz iy gl
qdzls j 2] fydds Oy j 2

] ctekffj Bd d 5 14}r & §©OCIdyuimMSd dzj
RNF219 Is. jdz' B Bj Isd dzd tets 0 @d2¥.  dzjd Ofcteigtseliylshd@udy it d 2
¢ tsdzB8 6 . sO0¢Cdd3 tBtOL B, H dzw 9" Wpgdzj dzd W f Oy
ykze mlso disj dz dzOW 0OdzOdzdlsd yd M&OW MmdMmlsj B3O, yd & Mc
tdlr. uvjds ,dzgjB thglprdpjtg?2 BOMMde HOdedz m, L otsdzwsh
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dzs Hj2 M 100% ykemlsodlsj dz detsfyls! & d MYy J ydw d ydzt
@z yh drn O0dzO0dzdlsd uj Mcdr Mmdmlsj .

1 Oftcd &3P te j diasH dzgv " el Zhdedz dgpmCtsdz? €5 f dzOIs ¥ &
@ J totc Odzls dztsts o ®dstlab&d tg | s sO¢dj ¢€0O0¢ 1l 1l umina Hu
DREAMIing d I I 1 umina H«Chmma[AS® e686690] a tditso nlBiv dizd8sa d
ftoj HisNiSIO®o tzts ydzlz ® gdeW stedzOyde t MlsOkkzmj 8 i3§ ©d dzt
dsdzy Flepgegl [ dzv or wodzj dzedwW BSHdztso toj d3j dedztse 5 d3d Is d dzc
rvs o Sdzdddyj ME 2 HJOG dats ) lezPY Jo d ds Y6 ehtstoeg thyaftn dif ts O
o Mty sMdtffteslstst sdzORd Yy j6dt] o 55 sls OBy ¢ O dp Q@i W ts 5 d3'
M j Sstesdzj Isted sOCdj g &m& Blacs AIRKRMXe lisn cA 1 C
f ZOW stedZgO ftsLotsdzv jls B' Mistes d {1 Cdatsdi3d ydets o duL k
d syl BT Is! d3sHORCO e WRts 0 @ gty ifgdsteiz'd sdsi  detseo . 1 to
o ded B3Odzd § Isj deHj deyd® Ssefg@d S dedF  tQfgz ddz@ ded § f
ftoslstsC sdzts o & OF fzd Wiptf Calyy tc s W 1Od2OEAIBL | to tc O dzls dzts o @3fedz'
ftosW ddzj 2 CtsdgS tej Isdz" ~ ZzsC Mo . 1O Lide(@ipjtds € 4 1 |l
Bzdz sdf dzj SMdesects OdzOdzd L O  d§jhlsj doets dzts ® © fedf iV dzdgts s § S
sy deddgjOdsf dzd tetso Oded j yYdlstsL ddz0 i OL " jdedj B §
1At d 48 BtOLYOs M dmftsd L so Oded j df dscfifddsynd H
[692]. 1 sfdzj BdMlzd: Wdls-dgtf? j Qtbdzf pEb)SH“ b1 At M dMi
HeMsEB®, 48 slststcOY fsLotdW jls ftosotsHdIs! f OtcOdz
fsditsh ' 8 48 Ot ftwwO2dRjteseo. 1twesHEZSIT €O H©OMW]IG,
HdzZw CtsdeCtcjlsder » SBEKGOL YO, O LOIjdB BBI JHJdwE s

[ Mis! dzj MC sdz! € s H 5§ t5dzdzd ¢ fi) fizts dzr C ttsoyfy) tidgfefdfisizIs & fi
B Isd dzddiesp ®@dze ¢ Oyifmlsej BdsRBOKS jtcO® ©OC O, f sf¢
st zr sdzv R hrolf tdotsCipds to[GRER| 624 Isilsdzd yd j§ sl OF S wsis® dzl
&34 Is dsiad@edzdzO W 1 s Wy dzw j Isfyw CtcOL HIS B a0} tc v dglk
toj ezdzdtelz j Is Istlz] ¢ th y®idsdelzg Jsdzo tcj @8IV ¢ deds d3d j dzdz'G-
M resdygycshzOMicOo dzl ¢d vdej I Is-5 @' © © igheCriddpgijs] dzd e ts o
s o tjekdvydd 6y ksEomn disddhjs hsab§dizdiwsfk
sBtcOBBISSCEZ, bLttOdhf sttlsdtecssa Sz d =~ @ Qdgjsdedsfz t8m tdz® 1
fted or fsdzdgj dzdd OdOBzdL s® © G jlsjtetse jdegde" » C dzj st
ri1s ftosfstcydtsdOdz! dets S tsdzd yj Moz CdzjlstsC. 1 Of tots
M o Mis?2 MitsMmis! ¥ ISteOdz¢ todzd y o GfBOEkE 5rj AsdzjdzQ ) CH
2O fjtees" 2 oL ¢d"RY H@Qdieaizy s ddzdass didsatifyj ddz” | ) f
Bsckls ftsCOL Ok Mw Mo jtonddet stcd3OIsd o dzr d3d Ctstote
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sfzrsdd, W¥W¥WjClkdeodssmisd IsjtcOfdd d tiydHdej f
LWWiShsdodesimisd dzj yd dedv i z- sdzd .

ddzj Hizjls tlsd3jsdigbe s yststs WdtsidpPy + 6 @3 dziafnifpdez’ HAts
ftcd o Mddzs ktetse j dz tcOfMmyd sdzr = HOdzdz" =, f sdzlz yJ ok
Bsydls Brils! MoawLOdes M dMmftsdz LEj B2 Isjrdesdzsed J
HOdzdz j dzz) H OS5 Isfpw o Tadidte ooty dsCe@nEdgid .+ IQddts dddg 34 dzj .
Hdzw o9 jtedWdECOydd fsLrosdwjls ftojH Bdzsy s , Yl ts,
BOWGE jtcse BRzHEZIS tB ZOHOIs! L OWodzj dgdzr dsd - OtcOC Isj t
HJOGdetsMIsdSd t1r .

1 jtemt j Cdsd o dithfff sdz! L 59 Oded W BBd Isd dzd tets 9 O dzdzts 2
sz BROteC j totso sB kMdzts o dzj dzO sO¢ Y J d d fsorh jo
dzj B3 s dzd tetso® Odzdzts?2 11 s, Yylsts fsLotsdzw jils o3 Isd dzd te

Hisdz BQl. 1%, 9 Mmotss syd tej H! Hisdzy dzs f tedoe J mMisd
sdC B0t jtcO® o Cwtsod it dGjtj wsMmisO f k- tsdd
9" wWodzj dad W L OBBdzj 8 Odzed v . ledHkE o ¥ j Ceotsjdezd tg EotsC

BiHIyYyd dzm € 52 JABALHLAS j fiyts HdsDLjtds lseo 28 h drn EfMmilstes? Ml
sted J dzsdtetso Odedz" = dzO S dzdded yd ME 54 Gtedd3d dzj dedj , o
HsMiskzt detsfyls HOdzdzgse s ©dHO IsjMmlsse ) C dzd dzd € C
HdWW j toj dgyd Odz! dats?2 tsHigf Q¢ dftdchiy Is1dfrflisdO Istg fddz Azts 2 3 j dzj L 7,
Bidz! dz" &3 1 f tsfdzj sjtcOf dd. [JHAdZOCts HdzWw HEs
ftetso jMmisd twwH 1 CMfjteddsj delstso, ) Istsds fuy s §)dzg s df'
ftoj HMISOIs j dz! dats2 » jdzjL " F OsdeORn fif) o tchfte Gxjpduly jdzf:
ftej HMIsOIsj dz' dats 2 NddzgLro. I smMed Sk sB dzZOtclzy §
Bilsddzdtcso Odedwy BOtS jtodz' = § sdzj Hiso Olsj dz' detsfiyls j 2
JLEYOjdr 7 dsSkhmtse) &sckls kg Ol:CMHE BF fisdys 8
sMtsB J dzgdetsisd 34 Isd dzd tets 0 O dzqtif MIF2P)s o kH CBdE ddzjd2 hnj o3t 1di
dLEzydls! odzdwdd] ftesWddw &ilsddzdteseo OdzgdWw dzO-G ¢ f
d &5, O BOCYHsIIyYydlstsL ddetse disisply dzdz" ' H dzf fi) lfhdgc
1Syt MIGFTPL G pdz@ tcze 52 Mlsstetsdz , &BjIsddzdtetso Odzed §
Btsdzt dz" = t 1, Bsy il ftcdotsHdlIs! ¢ ddzc d B ( tctso Giddrf
L dztsC Oy j Mlso j dztler B726PTh 0 ©Odzjls0C 3 j By jls SOy Ols!
ris, bOSC,sdnkztd@apsloaizy j gz dBj Isd zOL O3 B kntsdzj o' -
[JHdd dL f§fmdzijHdedr GjLEZd IsOtse B 1Iss2 Isj
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