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Dt d 0CyddedzOw 3y M 042 CMizh) o © dz@ec @aizv Q). pieiERy Jslsids d3
BlWjtedtsds , e@Mmisdp.thicfi d?2 Bl j&B Ml Md MsMmisOe dzvw dz
Ctsdzd yj Mo ts § kdz Is iRt @l dafpsta] jy osHf Sstffyls dn S t[§ te §Rexisds dzts f
o Is§ UBdeddRI2B
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{ § i H jOL lszf{q detsbridscd@ dajo f M JBesRE dH OL T

¢ Cdso dztsfyls! 3Ot @ OdziMpP) s if Bt & fj gy @', (L BjMa¥-v 5
5 Otls ts Ols dzts ¢ (a6 GEAOMIcET @ tod € d GyldeMdsth O, t j OC y d s dadz
fdzj (2 d3dd).1dH SIiEem 0.tMONak IOt ls tc Ols dzs &3 B 2 W pHSES RO o
OS¢ 0.4dgM H:0,9 S Oyjfmlsej obttesets MzeMsteOlsO. A jted
Bd dzz &t gals to s drg AW jHed | f 56 dztsf2i3Mzdw  fted 238 dzds

{ § i HJOZE lszf{q depOidsed@zzOg d ifdjdistR¢ dH OL '

¢ S Isd o dats fls *-dzjdg CQeocdCipie]j dyfs 2 YP) tistist€ i HdL dzd ,( d MY ts dz
Mkze MisteOlO o j toWstct0800 Mlcrilf Jtelsted L stsdd WS Mdess O
9 jtcObtetsotsets Odz H jom ORR. 4§ tetdj HCdafiPaREinA) df PiZO o
2dM 9 j 6 Ols o ts 9 ts GOl Milifld s IOt @ls dzs d3 B Iz W pHS e O d3d GIiPIs o St
ANjtod3j delsOlsdodezs CdadzjlsdClk oL dBjtewdd o Ijyuyjddj 3

{ §ted HJOE lszfq dadfiplfididas € i H OL T

dSIsdodatsfls:  dzd s oddPizt] | i & dzd O O dzO dzts ¢ R dztsdztsd L fog

Btsdz' N j2 Ctsdzyj dzlstcOyd@ i) gl te Gl tizfs go(ihiM. R Is O
{fte] H jOF lszfq dAdsidO d&z$ 56 sdz! B¢ MdHOL T

dPSIsdodzsls! Oted dzAME sy tsCdgdf H Ps™ HjlsjClsdese
o jtcOtcsoatsegts Odz2 HjEedHO fted CdMmdzj dzedd (® gZkOIs tc
fsH j toy OMZ® | 5O Isdp s 9 56 &1 MyMa tslén® O dzth g to dzts 5 EHOEIS © 1S to
ANjtod3j dels Olsd o dalzs € o dzj Is  SSAs dasiteds joaefataifny j3dzd dgd diizdse dzts f
310 [2a53

10 jHnHddzdykz OCIdoedesfmisd (U) ftodded 50dzd € tsc
sCdMmdzj dedj 1 RBSf MEeMsteOlsO o 1 &k tj OC yJd s dzdzs?
shh jflsodzv e h jots oV fiptOmlsdsSlizeMisle Ze3® j ¢ 5  f s H B 626 @&d L
dmf sdz' L s Odzd M j SlstcsW Blstsd3] Iste Per ki nEI mer (¢
fsolststedztslswn d tOMMydlsr o Odzd Mtej Hdzd j L dzOyj dad w

242, [fIsddizddL Oydw EmMdztsed? ftteBtftsHetltsoCd s
HdzZw fteslsj sd3der = dMmMmdzj Hs9 Odzd 2
l1itejH tMOYH,| dd s tcOaztky , » TlhiduaR) s dzy (| gzl Je(dds s o
10 wWoime j Mitsdzdo Odzd fted §odBtshd mdhEpd dd HEE
dMmf tsdz' L 2w d3j 3B tc CLdzz(Pefticors Klfipgvicg, Bizinaxd m&mbraneMillipore,
USA).
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IrHjdzj ded j s 2@ ts ) of3f) M s adgj Is O dats dz/ R dzts t ts5 4
{MOYHjddd BJ ¢ 5o fedftsfoicHddidedsp|f)ly s ds stsets €
Cdz bkzteOdz dets?2 N JHStMIsd (sr) HBBO9 dzW dzd ) !
BjlsOdzs dz: FHIOS B &Yt d3:) sfdzj § jtej Bih do Odedw, tsBtO
fd’Cd vy dalsted W % @PosBCOzdgd)dz sH dzelzs W OL,lxizj 2 Ho@Emy iz ¢
B YW OwKde®Odzd g'tzgo ' d f tod dzd @ Odzd 4. ©dsij jd3zAs B dgjOls Qdzts dd@iz
ftode 48 Isjyjddj 5 &dd d Bj dZCd BOY H Cldfadls) dals t
] szzyj dedzzs B j S so ks  f j dzdzj sk fkzh d dzd dzG70% tSH B 2 -
HOdz! dzgj 2h jets dMmf sdz! L tse Odzd v .
[sHdWYdydtotse Odzdz" 2 BjIstsH o' Hj dzj dzgdW B j dz€ ts¢
1 jtojH tMOYHjddjdk, tBHOLjY B'd HBY tsdddlsj d
f tesIFePec OfMiso Stc© cKAEPQ: {3BdEVdzDI 7.8, viv) §f te fC o4 Is jjy j dHEVY
 Odzj j ftotsoe sHJ dpd dzlssth)PW a1 g fiad tfhoGXdzd th fizd fj Gzlzts fls OdzH Ote
RjlssHO 1 € flsteddf la@dits dy/ddy dyts t8 5V ts to d3
It Hjdjdd] BjdkSte f] fodksh: s Oyjls
[ dzv MmOy Hjddw Bj dzZCtse dzj HWdes?2 Oyjstsdev)d dsr
fsmdzj ddCE@qddsfgjdd] dsud yjdahd2dilze uc)s. Oc
1 jd&zSs9r 2 BMOHBS ftesdy 9 Odzd 57 dzOY H § dzdz’ df21&y j Ist
Mic O dzdf dpcflzdAf) 50 HES H Oz dej 2N jets dMf sdz' L 59 Odad W
ImHjdidd] Bj &ftseyflshudsh ' & Mdi md
1 jdz€d Moy HOWE% ltdsf dydzts to 2 € iz i) dats 2 D@pﬁ?/ﬁziﬁlsf

s j gstb Ols26Q [219]. [ MOH S vy j dals te@(chq;dzmmcmcgom‘aa) d HOOYHT
ftotsd3r 90U tOMlso SERFHBS Y SOdsdzO o Oyjlstsdzj . [ dzw
tcOfmMlsea stedIlsj dzv, BMOHBSE HsHMEM do OML. dzZO otSLHERA ]

] COoyjMmlsej HBftdddlsjd dscts sO0fO0 tydmilssd
W jtodetsd3 tc@biylls arisQl (pB6.8), d f jtoj sMPzE Gdzdm B 5 BE
CBdidi] U M EDPmteidk® B B& USA) M6 zOmdzs d dzilstelz ¢ yd v o3

1 sfpdzj + CMsteOC ydig dziay j sAgD P H j=iagOH S8 8 @) 15 6 to W db
Fdsdlstej dlstsdz ( DTM) B4y Yo e@PS@sJj o ddz0; 5% dOd3
SBtcOB OIS 9 0dzd kdz' stcOL oS Bdg dsiggzjj ted Ok &Ils 659 dztc f
qdzS e dtetso Odzd o IsHygded Oyy@ @y jtfiasded® & c d totse Odzd
vkt jtlodzOlsOdzls M dieOdzd d MY tsdz! L ts @Ay Histiyts Wetsoy
BOMY § S stesdzj sted ud MS OV dHjdasdWw JCOydw)
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243. 1okdgjtedz 2 1 dzj DRBHUECSISHL (2

2-D L dzj ClstetsW stej L fteso tsH d dzd f[220] @ Is SIS J,
PROTEANIIxi 2-DCell (Bio-Rad &z ¢ ) .

lted ftesojHjdedd dL st dzj ClstetsW 5C M tctso Oazd i dziz ted
odzzlsted € dzj IstsydH@). » sESdFUP dnlseo 5 tsB t6-R10 QO A3 5 M I8 @ alafrOdzt
RLEWBSCEMJso Odzd ] ff oth® sudPdgds o o ff s y ndiaf Hi k5 ddgd dis
200145 BBddzl 430addzj 43 0dsd dzj 4 50d dzj 4 S0,gd dzj 1 @ 0Q )
900GMh, 5 .

1 smdzj HEEh d2 1 dzj ClstetsWW stej L f sdzlzyj dedz" = ff sfdz,
ftesotsHddzd o ¢ t@idH dasdizyagjdT BY%)xE § tod dzOfitew 3 jjdmfjd
zOdzj M dzdJ &3 tsBtOL YT gz zedtetso Odzd 15 BBddzMe te
B ud 9 d dz0,-Na219e3fr 1T TM TROSSHC | pH6, 8) HdA&V {ftoj HiSISE
mMzdz WedHted dz dzr R CtolzofdfL O dz'BdpEIEO R Oz ddrfL © tOMmY
Ci3f sdzgj dzlstse ¢ j dzd BCtOh do Odzd OL - g6 & ibigdz t§tc dy
O dzO dzdelO@ Is © S te s BluBR Stainhdsah 't i on (Sigma, uwzd).

[ dzw i sdzlz u 4 dzd v B Z¢BoOT 7 COtls, H s jfgdisdids 5 656 @
I nfinityl1000/26MX (VilberLour mat) . ¢ dzO dzd L
|l mageMaster 2D Platinuwmgév.7 (¢cGE Healthcare

244, [ Offilpf j S stetsd3d sted yd MSOW dHJ dzlsd W d & O
[ dzv wROfHHbesdj bedyuj MSsets OdzOdzd L Ote todgdic 3 @ dzd
Motslse jlsMlsoeze hdj BJdStsor &3 fwisdzOd3, d Ho O HEZ
A0% tOMmlse stc® O NHsHADIsotc dlsiiOy jodzd0j, 2% . Y temdzjc d & B G
tcOMmlse St O, HitsB OQ@dpy e dzdliDOd dzBS dm dzw HJ G dH tgCdsdoMy d
Oyjlssdzdlsted dzO d o' Mkh do Odzdwvw ¢ j Ea Q dzdatisast© o IstAASHAA ) d
[ NHCO:fy Ctdzyj delsteOydj 2 150 siglisah/doge. o4 dsHifaug daef 9 s B o
tcOMmlso stclz  HSB B swdavudzde 0,0 % tOMmls o tstg JO Hesty HERR 9o t©tm)
fMsH j toy O 2 cdHtesdzd L Ols B j O € Isdeitstoly dz!terdtyaj Apkds G |
COyJ Mletgd s dMf sdz? L sredodfiH tdetOmilsp BsjtedzL2ts 25dzts 2 € d fy dzt
9 BH dzsd3 Oy J kERMzduisntad) dzj
[ Offfff J Slster B ' dzd i s dzlzaytp pazw o tdzjj MgV Lf Dolts dzj s dats
M jSCltesdzd stey Ul traflex || BRUKER (] J ted3Odzed W)
f sz dlsjdz dzr » dtsdetse ) M sdz Lso Odedj 3 toj W dzd € Is
BOMM Mz HECOddBsaCd s f1JCORB(OEBEBARIL Odlf]
f sz yOdzd o HJOHYBO®dzjm/ BOMMe r BAGc OW dBsh desls C
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HsMisdy j dzdv dOddzkzyh jes tOLtejh jdedw. [ dzv  ff sdzlkz y,
IsOdzH j Bz 2 iy dd3 ftedB O, Istsydessmis: dL tE] g Red W
ftsor h jdedw Ztctso daw dHjdsd¥dSOydd BjdZEtses OC
Md CojddtetspoOvda] jslslej dz' dzf 7 f jfIsdHtse 5 M jSClsteOc
MdCojddiseoaOdedj Jf§lIlsdH Do HejOHCOR oSxipjs digsedig GBEODY tc dA
[ Of 5L o tsdzddditsy d f'ts  tslsH j dz' dz" § o Jf § ffldedsorj MisdO  dsdO ¢ H
dqHj delsdWdSeOyds ftegh f sd3sh d BLAST
[BtcOB I | &Bfgigeo thizh jMsodvdd M ftdikshi s
3.3 (BrukerDaltonics, | JtdzOdzedw) . RWH]] diistets) it @

Mascot (www. matri xscience. com) . [ dzw 1 ss@ 5,
fteseo jdzd fsdmME © BOLJ HOddId -~ NCBI (www. ncbi .
¢ OL Odzdzts 2 orhj sydetsmls+ & | fn Eyj stsd3 otdda HAEy d

OBLHERO d oBLEBsyds?2 &sHdWdSOoydd ydmisj ddetse

dizi s " di OOl Istc HEWMHds B PicfesmBOdzedzs e o NEBI  fuydls
dZOH jy des (p<0.05), BjdSd, diBithd] §OLOBjlstc HTs
dnf sdz! LsoOdzdj d@3 HloBctcOBBdsecs tejDHhfjyupddes , Bi
fteso sigdaf¢ §ts tBI jHddzj dzdz &3 MS+MS/ MS tjL zdz' 50O

2.5. RMMdzy His9 Odzd J. hiswas Is j§ 5 d&30
251 [flsddBdL Oydqwy EmMdazsed?2 ftosBsftsHEIsStss Cd
BjdzC s Hdzv sk ®dgde? = dMmMdzj H
1 jtoj H 9T Hjdzjded j a3 o dzzlstfdj§ dzgl B ts ysd B OB jWdeSds ols
COftetsdgsor 2 Wddz' Iste, ftosd3" 9 Odzd n dzZOY H j dzdzs? H,
fsishd Wddz stetseo Odz! dzts?2 B & BOdsgtaH dgvO L fiazdzizj wgddgd wdzdt-
odzzlstcd C Bz Bpteetseo ftosotsHddzd o Y dHSECtsd3 OLtslsj (9
9 Isjuyjdedj 5 &wJdze dzd ¢ Bsej dzd fuO lots sty dyy jdllsjls j5tc @3
CCMMtcOC ydr fHtosotsHddzd BEZW jtodzr d3 tocQimigaHists ds
6,8 M HoB®pldjugd.j i Rz yj dzdz’ | SBBdse§ dzOls™ Yy dzlste
tsB/ Bdidg. dzC ®tsH jtex ON dj MW dals jsofh H@de@ls © g M ¢ o
stcd m dzstezC MEMdzOW € d Mzt OO Ismv il @ dztOdz 0 (93 t84s Ibdats h | oz
-1:1) 9 Isjuj dzd20’C .18 QHUs SHf taxfls Htj elzw dzd vy j delsted W 26 d te
sB/ B3ddz) d HoOYHT -dglctsROP IOEHA]Is Odzt® Bz bo OyYj Istsdzj .
cOMiso stedlsj dzv BSMOHBS f s oot 1 5 drtsa etz OF to ¢
tcOMmiso steW dzep W j talgd L ( I Isitsdids  (SOsTET ) ; 4% CHAPS; 7
sdtsdisyj o ddz0; 5% OdWtsddlsr 3/ 10)  tBtOB s’ 9 O
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l sfpdzj BBOBBISSd tj OCyddedez Md3j ' A dzWlz BLIGBlds s
Yyj destcdW zeodetseo Odzd 5 dBBddz f tod B OD@dzds 8d d3d figlf ts da
HOMz! dzj2h dm dMmMmdzj Hise Odzd 2 .

RHyJd&Isd¥dsoOoyde BJ ¢ ftsosHddzd ¢ OC i dmoOdzt

26. RMMdzj Hiso Odzd § IsTelreeipS o d f Is s BO
261 1" Hjdjddj dezScdzjddzser & SCdmdsls ( Mz

CCMsOCydes iz dd30 e dzts Thirsuta ts ) Gffy Is odgzfwigddzdfy iy s
tcj OCIsdo® " TRI zol Reagent (Li fetechnol ogi es,

CCMistcOC yde ftetso sH d dzqd dL Mo jyJjct Bdidztse d 1
CodBse j dzdL qeso Odzdztse s ddzd Y 4 teOMmlis tolsitsditsts jof Aniis@rly
MzBBOtdzs?2 t1s BydhOodzd M fftodkshi & dOBtstcO® QI AG

USA). 1 sdzkyj dedz® | 188 Zc@Ofd stetfv e OdzdzBD o H ' ,
5 o Odzd dzBOY e g
A j dzts fiyls dats iy ls - q Csddyj Mise f tsdzlz uj gadew Bzq

Ldzj CstesWstej Isdud MSd (9 1% OcOteBLddR 6jdj), O
dzdz d 260/ 230 dzdz dzO 1Wjgspe€trisphdsoinetds gndserop NIDOOY
LabTechInternational, ES, UK).

262, wddzlsjL fJijtwoats?2 yJjfd SR d] 3] E@E®edzs3?

rdzv ftetsyjHbkter Mzt Mhdsddets?2 o7 ydlsos h j23 a6d
M BBOtedzs? 1S 1 tots o SMARTAHZRL] § ts; dayj Isfisdidels j L ©  j too |
dMfsd L so Ody §©O2dBjte’ SMART3IOId go, 3 | BYc CipBda
t4dO0Cydyr tftsotsHddzd o Bl jdigj 10 S dz. [ dzv Mmd dzls
dmftsd! L se Odzd 1 &®ECdz OB dzdW & PO, fMsmizpy OlejascC
fWwisdSteOIsdese s t©OL B@y dzj &ZMART P CfRe OR o35i) me r t J (O€ Qe
OB dzdW dS Oydd ftetsetsHddzd &Cifiddj HigjsC, L6 SMREs,8 W 2 |
B dz, BM jJj yhhzsr QdL s &z ftetso j B tes ¢  Hzis s dzlf € o
tej Msted ¢ ydd Rsal (Pr ohedjadzH @y oL cftsfsssd@ffisdptsizVte |
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OB &ZEYO 2 i) ter, dMmf sdz' L s9 Odzdzr JSHEMASOB 5Isj H dzw

1 OL o Oded 4 T : w .
Jdzd OHOf 1 2€ dzj sIsdH dzO f siMdzj His9 Ols |

SMART Oligo IlA___| 5 ®AGCAGTGGTATCAACGCAGAGTACGCIGIGIGS 0

SMART CDOSPImerll 5 4 AGCAGTGGTATCAACGCAGAGTA(T)Z03 6

SMART PCRPIMET | 5 5AGCAGTGGTATCAACGCAGAGTS 6

Adapter 1 56CTAATACGACTCACTATAGGGCT CGAGCG@&A
3 BGCCCGTCCAS 6

PCR primer 1 51 CTAATACGACTCACTATAGGGC 3!

Nested primer 1 57T TCGAGCGGCCGCCCGGGCAGQAB!

Adapter 2R 5'CTAATACGACTCACTATAGGGCAGCGTGGTCGCGGCCGAGGE
31 GCCGGCTCCAS'

Nestedprimer 2R | 51 AGCGTGGTCGCGGCCGAGGIT3

MOS PCR prime___| 51 GGTCGCGGCCGAGGT3

rdzv  Coddyjfmlsejdds? syjdsSd (ShMftimndd ¢
dmf sdz! L s Odzed j &3 dzOB SO tj OCIsdoatse MMLV RT KI T
fesdLotsHdlsj dzv ) dfif)sde @ AsdgjOelf.j b3 [ dzd cifsté s odgSHg dzd
Nz 3dzOte dzts 2 tdedglz ¢ 1t dplz URjte8Dzd dzd  f te

263. 1" ydlsOdedjy BdBAZIBISJ S Sr1s

l s &ilstsHO d&ixdls fttsyd M dhistsh s h j 2
v s (HO29 jtc® d Ibtej2MmMjO), ftotso sH d d3r 2 H dzw
fticdmbkzlsmMlseze Is o tsHdzs2 , ts fdiazvisysfigllz Iy Isso (¥ ldste jd2dhyj tadg
Hicets?2 (te@Rho i &) )

[ ts dz0 y O dzO 9" ydls Odzeq v sBtOL Y” sBtOB OIS 9 C
GJdgj cdqtelzs hdd&sd Ikkzfrj Ctdayr dzlz € dzj sIsdHdz" = yd fts
C Oy HBMRGE gL Colstster n s jotd .te Iz & flsH O tfnls jstR OH®Y | Is
tsdzd ¢ tsdzlz € dzj tsis dfef dzdets G 5 d CtetslsC 56 5, ftod yud &3
C tsd3tf dzd d3j CHlstOdmyj jdm» 820 yOMmisd Hdzdddtscets. Clsd dzd e sd
clskzfs2e Ctsdzj vy, Eyomlselze h d2 o { tctsygiftipgl s e q
wtsmhW sted dzd tets9 Odzg" WtsihWwtsHd1 W dtodalz® meo w4 SB OI
Colstster 2 dzdedclfp i RiptayFadzs COHGHES?2 yjifd 11 s.

s CO)yHBREZ ttBtOLYykz bttj2Mjtc® HtSBOOdwWEIS dLBT
ftocsotsHWIls f jdgw@Ydescdatcdgalzrn SISH jdzo d2f = fttsBdtcs O
Mizj hdoOsls d edBtcdHdLEZEIls Mo d3j Misdats. 1 tsmdzj ¢ e
cdBtedHdzr » dBsdzj Ckdz, eofMmdzj HMlso dj AtEjs? figte Chisimd@f-
ddzo j tclsdtetso Odzdzts $ Is €Mdaddy jOdp! dfj 2" j2 OB dzdW dSC Oydd
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CtRf dzd d3j dels Otedzr 7 o dzjh dzgj 2 yOMmisd Mk tej Midsdedz =
OB dzd ¥ d S Oydw ¢l tsjj MRt do@€ oy d, B SEON j dadats 2

Issdz! €5 HEBdY IStej PP e dzgey tf fz@ B! dzOv Mr j BO §t
SSHY tej HMls Oo dzj dz0 20 tedMlzdeC j 1

Tectep A Opaneep Tectep B
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td8. 1ltwddydydod dov M- BO SHHIRBLJ H j dd ™

JrydlsOdedj B®BOLYS Sr1s §tspGuddd ) gl e zn
1} Qu®, GHYCU” BBOL j VY, f tsdzlz yj dedzr 2 qL Bd y g dzd
SBGOLES " jeasmy ftod Cbkd sdoditss Oded d o ! Jsdudiinlsjips
f sdzlz yj dedz" QJ daffv’  dPL dHJOdz? desets ctedB O, sSBtoOL 28
slsfilsfisodd ddHESkssO (dsdse d&jHd). [ d&v COxH
siMmbtser j fsfkdvydd O MmyjAsaptesfiic dd& 3 Odz®Y.y @ s
sjflstser j § 1ok dfvioysisdd o OFe s r disdd fifdyg O IOy o5 fif L38O0 Is € |
qkj s " dn OHOflkjter, GBSL&EOYUOjdB j $COC HEO20
Hj dzOb PR EOydd r1s. }6Md §jcoses ©OkdHO
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fMdsj " Odz" d 1 tiso jde@izO ¢ df & to diptsdprd@uiplsy . 1 r yls j dzdz"

ORf dzd W d yd tetso Odzr LO Muydl fitteodydes?2 d olststed yc
COYHBGEB o' Ylsj dzdzspgICuitg #)OL My Od G 5@ (P LORPLB®R Prd
(lsOB dxd WO fidzj H z¥ " §55CT WOfipgzE §C-8B: MPE-1, B2 B dz, BN j
yqde &zeg. IbstedudzOw 1At feseo jHjdzO Hdv |9Oud 6
1) M dmfcd LsoOddj B § O d3j to sk ( @edadtiyedd priida) i riz &
) dzts 098°€IR:0 MPEC-306 HPET-1, 5 &ddz, tBH j-J0. ydds yds

26.4. 1 j©6C Ottodep dals etso OdgdzO™ fj dzj Syqw Bt

[dzv CO)yHBGEE of ylsj dedzip & i | BGUB)OL f @ s £ jr R JsdzO( L |
sted j dzZsdtcso OdzddO®) T flp ey I MEBLO( L otsdzvs h OW fdad L c
Csdgs® dzgf sBGCOR Cr1s, §odkyjdd 7 §shd mMkzfteji
d, sOCdd3 SBOLtSA, dLBjYOIls! dztsy detstf sdztsy dIsj dz' dzr
sMdeseo Odz dzO Itsdz, Yyl §smdzj 1At COYHT2 odH Wt
OHOY Isj 0o IstseztzbtE dzOf tc O dzj dzd Cobtetsj fMstsls e
ftoj Hh j Mise j dzded € O. Il bt Yj otjdv WO dJ dalsr vy,
OB dzdW dSC-0Qdg Wy j Clsdodesets tsBEOM jdzedw o Htetsyj Mf
f sfydzj Hiso Ols j dz' datgfifds’e s dfjtejjlsi h zdgtsy j dedzd S s d Htej H
sBtsdrn dOftcOo dzj dzdWv rn ted j dzgsOyd?2 WtcOc d3j delstso .

ltesyjHEtO 9Cdz® yoOjls o MmjBw EHO&ZPDd® B weHds s
L dzH s dzz S dzj OL 52 tjMistedSydd, Ijtf dztseats?2 K jskGlsl tg O
o dzts o ! sBtocOL so Odzgdzr » edBtcdHtse yYjdzjoear s €Cr1s da
Bsdzj € &z dzr sBtoOL 28 Isfiyw 9 tjLbkd O} cdBtedHdL C
OHOf Isjtese ¢ d 1, d dsckzls Br ! ftsdzizyj dzt skagtz ¢
L Of sdzdzgw ¥ Is fyw d ftseotsHdlsmw 1 At l 02 &) tetsds,
OHOfA\j @ O ks (Ofj bktd St &sdjSkd , djf
Ot OB Ols™ 9 O Isfyw  + C MY sdzj deyd Odz' dats . sO0Cddz BBteOI
Yd dzj o " Bd f thigdg "Hdse Olsrjde[2shs tOL Yo
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JKcnoHeHUManbHas NuHenHan
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(1 d®. tddydy o) ls tsHe@ jLdgsteQe@dr Odigslzs 2 M j dzj SMP§)] B
[224].

[ dzz H O dzjCRdO 145 B8O dzB tc OC MOF di3j M AREBS &z0Xmd B ZW j 6 O
(ThermoFisherScientific & z ¢), 12d3¢ B2O d 1 3¢ wWzj M s tc dXind QO U/BS)dE § OC yd ¢
IsjtodsMisOlsd ct€w O drq) utfj telaff j 3 1A yOMO. 1 sfdzj wSdirs 240 jOt
BBsdRrvd d orHjtwydCOEy @GEd 7pAERII fdjfi
cdBtedHdL Oyd ts deddicNECl, @Y EPESpR 8,3, 08 mM EDTA) ftcd 98 A
sjujddy 1,5 &dde d fted 68AC o Ijujddj 3 yoOmse
dM NaCl, 20dMM HEPES pH8,3, 02 dM EDTA) , dzOctcj o Odzd fted 704
ftoesotsHddzd 1 At .
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r v dhfdzj HEj & MOS Hects@syEard f dJMfsd L 5o
MOSPCRPrimel Is OB diq ys©® f3dzj H Iz¥ h @RNC T 4 )z EF w30 ) fE&-;157 2
Bddz, BN jj wRmdzs yd¢ dztsoe

265 Jr mMesCsftesdLotsHdIlsjd detsy fjCojdedtotse

ZdesS s SedOlsdts] f§ Ot Odzdzj da'r dytsjj dzds) o€ o jdadeto ayC
fotso jH ) dasdeiddesisd @ ' §11 @M d ) dzs e efs@de sde®
fj dzj €y P ls ¥aiening HiSeq 2000 ts ¢ dzO f dzts Oty §f ¢ s Jfdins dsls 5o d Is
fodBBis@®dzj bLHOMj ddY OHOfljtkse d dedL SsCOY) Miso
fesosHddd M dhfsd Lse Odd j &Tritiyos eisiondiigssasdy- 8
20120317) s ¢ dZOMdzts toj € s Bj dzH O [R2P) B s BAY 1 B BisIs LB
fsdsh ! v« OdOddL O ©OMYtejHj dj dBg¥ Hizdde §od § sdsh

I e L zezofpOdzlg Y dzdz” § 1B fpSEM(SSHCUG d ¢SSHCuU+ gB 7 dzd
dmtf sdz' LHEWO ddNtc Oo dzd Isj dz! dzsc 5 O dzO dzd T. Qirsufateds W izl 2 tc |
B d B dzd tif l&sjm@RH d MOS (¢SSHCu¢é d ¢SSHCu + & cMOS-Cu-e and¢cMOS-Cu + g1
HdzZw ftsdMmMC O ftsmdzi HisSO Olsj dz! desflsj 2 d&ZzOCEC OL

266. 0 OLJL ©jLEd SOkt MkfitjMhdsddzs?2 o' yd

1 sdzzyj dedzer | dzzC dzj slIsdHdz" §j § sfdzj Hise Olsj dz¢ dzts
M sish df seedzs®d d yj ) CEXRASY (f Isticls @ dzO/ www. expasy. ol
Mudilsr e Odedw o tBtsdns OO dzjddwvr. 1tdM¢ §totH
NCBIff  sdssh @ ¢ @HAST (st ltotgssrebinim.nih.govBlastcg) . A k2 dz€ y d 5 dzC
Odzdzts s Og g L BPdzO~ G J dzzs?2 B A2Is 8 dzisHHIREGE2 (B0 dzd o H Oz
ftesojHjdZr f dMftd LsoOdedj d3 ftesctcOBRBRSe s B § M

26.7. 1dLO2dz ftcO2d3i tetso HdAzv 1 At

] nBHJ tcOB SIS B' dz MedemMlstczdtctso Odz tewH {f to
s dzdztstc OL d3j te dz" n i s mdiz) @ SEdls | fiztc ©zds nis j dzd W Ctsdzd yd f
stceOdzm S ted f ydd. rqL 02dz d OdzOdzd L ftcO2 d3j tetso ts
(http://bicinfo.ut.ee/primery/. 1 sfdzj Hiso OB iBlizo dztfigls  MiF ®o dzj dzr o |
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s OB dzPAyO 1 sMdzj Hise Ols j dz' datsfls d

dMmYf sdz' L 50 Odzdz'qftRi 8 5 dafQF 1§ ISaj j. dzczO v

GJdsmijydvdud Msda

1At

o 1 @@Ydzd tizth BOY G 3

flesHEZCISO Hdv ] C §Hddad teas o iPsHefsPC CRIBICE C sdzytse S 1 s .
) :e Lom ™ "o t TEe or Fc*h'*e*a;<r
Forward 5-GAYATGGARAAGATY-BGG - seq<
L . Reverse 5-TTYTCCTTGATGTGRBCG seq
Forward p-BCGTACAACTCGATCTACAAGTIG gPCR
Reverse p-OCCTTCTGCTTACGGTCCGCAATACC gPCR
Forward p-GGGCYAAGGGTYAYTAYAL seq
. __ Reverse p-@&GGRATCCAYTCRACRAR seq
- Forward p-QCTCAACCTCCTTGATC gPCR
Reverse p-QTCGTCTCCACTTGITC gPCR
11 3“1 p-ACCCCAACGACCCTCACRAA RACE
. 1 3-2 p-DACGACACCAACACGGAK gPCR RACE
11 5-1 p-OCGTGGTTGTCGATGETE RACE
1 5-2 p-QGCACGACAAAGAGAGARA gPCR RACE
2 3-1 p-GAAACCCCTACCGCALMA RACE
. 2 3-2 p-ATCCAAACCACACATTCAL gPCR RACE
2 5-1 pACGGGTTGGTTGGCAITL RACE
2 5-2 p-ACGGTGAGAGGTTTGETA gPCR RACE
I3 311 p-DAACAGCACGAACCTECAL RACE
5 I3 312 p-AGTCGAGCAAGGAAAGOGE RACE
I35 5-1 p-ATATCTTGGTTCGCGGTH RACE
I3 5-2 p-AGAGCGAAACTAAGC®GGA RACE
4 3-1 p-DGGCGRFACAGTACAGAQ gPCR RACE
. . 4 3-2 p-OTTCCGCCTCGTCTOTQT RACE
° 4 5-1 p-GCTGTCCTGCGTAGATTT RACE
14 5-2 p-GAGAGAGAGACGAGGCGGARA gPCR RACE
14 3-1 p-DGGCGGCAACAGTAGAGA gPCR RACE
. . 4 3-2 p-OTTCCGCCTCGTCTOTRT RACE
: 4 5-1 p-GCTGTCCTGCGTAGATNOT RACE
14 5-2 p-GAGAGAGAGACGAGGCGGARA gPCR RACE
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[ dzv tsftcjHjdzj dedVy dzzC dzj slsdHder 7 ff sfdzj Hise Ols j &
dmf sdz' L so Odg or ey Hjdedzr § ftcO2d3] ter , [d26,82Y1 s dz’
¢ sdzMmis to z d tc s 8 OlcadEtep/ersicalaz 1 sfdzj ftoso jHj dedW O«
fsfdzj Hze h jEts i Cojdzdtetseo Odaed W fts 4 dz6 j oz,
f sfmdzi Hs9 Olsj dz' desflsw d3 ¢ j dztso C BezigH b tafts o © UzB Iz dfdtal
ftoso jHjddY Ctdzdyd Mise j dedes?2 1 At (sOB dz.

268. o jHjdd] §sdkCtsddyl mise j ddzts?

ljtedWdeoyds L kdz sOltse Mt d Istc Odzf € to
f sz ¢ sdzd yd Miso j dedes?2 1 A ¢ M dMfisd LseoOddid 1§t
WO BistcOddy 7 §sidj Hse Olsj dz desMmlsj2. tJOSyds
95°Ci 4 B3dagi 395 MfEi;1 = 8B,-1 7R dz, BN j j T YFMdzB5 yd &
tdOSydesdegdzOw Mmdzji ! (10 BSCdz HdzZv COYHBGEB SBEGOL

flkCwmB % j 6O (210) ;

1023C dz MONTR, [ o tetsc j dg, [ SMMmdw) ;

10, 1 TegPoymerasd [ o totsc j dzg, t smmdw) ;

1 BCdz M3 Md W dsets d tBKObdsdAs, MY Hddd dist
C Oy H e oH dzts?2 Md3j i 00 dz® 10 &S sz’ ;

100 dz¢ Mslse jlsMiseakze h j2 d&@OIstscdyr $r1 s.

] SOy Msaefjdzte] Wd jedetso d MY sdz' L tso-OUA @ jlafis’ HdzdCds H

269. 1 sdzkyj dedi 4§ sdzdstcOL 3§ tedz" » f tsfydzjl.hitswaOls j dz-

1 sdMm¢ Ctsdelsd G, fslsjdydod? ds {ftoddOHddj y O0h d=.
ftesojHjdz M dmMftsdz' L 59 Odzd j B0 ©dzd BRRE tz® o s BiAs § @ dzyf
Ctsdzsde M LOftwsmMtsds dzO H sdm¢ hiMmisd Codzmj tco Ols
zOC oL, 9" Wpg dzj dzdz" m ftcd 9" 09 dzd 9 Oded d O d3d dats §
BOL dH d tsd3drgmgetess ersidolor, Trametes hirsuta, Pleurotadreatus; Dichomitus
squalens; Laccaria bicolor; Coprinopsis cinerea; Stereum hirsutun): HWHG;
VP(T)DQA(T)GTF(Y)WYHSHL(A)STQYC; KRYRFRLV(1)S(N); PPTVPVLL;
PHPFHLHGHY d HCHMWDEUWkEHDB o 0OttdOBj d detsflsd dzj ¢
sMisOlC s o dzkzls tafi daf dets CftpdzdzSlic®dzidzj todzr = f sSfdzj Hiso |
ZzOCCOL hmih jMmMlsodw dzd i3 ssHBd3 BN Mistets?2 GRIGRIYG, W dfi§
f sdigsh s ZOB stc® Hdzw BT Mistes?2 ORI dZzdW¥W S Oydd ¢ ¢
cDNAamplificationset" St6Qdefipisted fidd . B ®J SO B (¢
zdzd ¢ Odz! dz' fipf § yafdvdftsij MS dn foOd ) ese 1 & dslOwjdzizd J
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fshdjHse Olsj dz desflsj2 6 j dzse OSCOL fteso sHJdzd
OB dzd % S Oydd ¢ sdzizyj dedh i el tatef €Idsh) j CRoAGQHEY b s O dges
(rotesejdz, (sMmMdw) d ©BI jHddj dd0 5 fnjdsd, Gl

1 AifftctsH 26
5‘0 BT &d ¥ q COner

1S drlz U dedz 2 v (!

1 Atf tctSH IZG
Od3l]’;dzq’W q’Q—SOLWFg

tdfm. HEjBO MeswCd fodd i §shdjHse Olsj d dsfls
qLGY jtodj dalsT &OSCSCOLAfhjssHisd RACE

'
'

2610.1 oS jHjdedj 1 At es3jtefOd desds o to

ssdzd yj Mise j dedzlze 1 At HteseotsHddzd M dhMftsdz L s O
Bi osyst ems, 42 ¢) . td OCyde OBy dzdWdEOydd ftosot
1At gPGERIMI SYBR+ROX ([ eottsej dz, t smmdw) mMse &zOMm
o] OC g s dzmdzj M+ B JBSBE 20 BECdz eadetsmddzd 100 dzc
(sOfdz.o SCtdyj EsDYRBILE Q0¢Bdzyj dzlstcOyde silsddzdL d
tidxdds OBf zd¥ dSOyda, 40 it ds hH®@E 05 &) fE-30 72
Md €) . &z€o dzj dzd § ftecsHECISO toj OCydd 195We HiC/ g .
g Jydwdydetsmls: ftcO2 di3j teso d tSHdStesH dztsls f ot
] stetsetso Iz dzd dzd ¥ (Treshol dline) Hdzw tsftej HJ dzj
qdzndo dH EZOdz! dasg 5 dasdzMs HaffgzPX B tOL Yytso . td € ydd
f solststc Odzkz dg®y 6 f dzOdzh j sOR. [IstedyOlsj dz' dzr 3 € tsc

mdzz y d dzén a3y Mt dzf MtsHj ey O OV BOIsted ykz. WWJitClsd
10€ 6 Ols dz" m cOL 9 jH] ARG ] &2k s Ed RO IsdzO0§ dzts dzO dzd dz
ORI dzdW S Oydd tBtcOBOISr 90dzd 58 dZgjIssHEZ ut . 1 d

LoteB3OdzdL 5o Odzd 20 tej W jtej deider 2 e¢jdz (ks kzddd
Slsdsidlsj d dr j ojdduydd (RQ) 5 ¥stdkzdj:
RQ=2 ®C!

GHjt GBjHMISOo " drs MEB B2 ©OL degsfls! BjyHE M
LdzOyd dzd j a3 Ct twjWjtej defdesets 6 dzO (HdzW S OYHEB2

Ct=Cle gqn gt tyiej ¥ j 6] dedzsets o) &0 Mmisslse . BOSEd Yy’
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2611. 1 dsd df steBOdyUjMSd2 OdOdkdL § sfdj Hiso

[ detsy § Miso j dedzdb Pz Vv tc@elz Blzdzy SIsdHdzr =« d O3 dzets€ d mdz
ftoso sHJdzd f tcd MUS@LEEBE/B.4) [228][d ClustalW [229]. A d dzts@ j dzj Isd u J
0dzOdzd L fteso tsH d dzd mMdzj Hize b d d3 sBtcOL 5d3: i tsfi)
f sfdzj HtSO Olsj dz! dztsfisj 2 dzj SHdatsL dzOydz JGblaxksévd. Az z |
Nddzse j dzj sdyud ME s f iy lsty sijsdzts s dgtsty & B sB5HO  d3C
f tcOo HEBdEH, f tctsctcOdR3A3] IRA)Y2BA. ¢ by § J Gz OHBoe JtedWw o dzlzl
sy ddoOdzd f fsdhish s BiIssHO BElIsMistct for Bde® s &Jn
JteoOVWdud MEtsy Gt HMlsOodzj dzdy Wddztsej dzj Isd Yredh¥ntsc ts
(v198.3) [231]. | dzZ"O dzO dzd N ® 5 dz’ LfttofifidPds fs dz! ddFISdA 16 tc d BidstHH O
TrametesH j f sdzd totso Odadz” = NCBI B)@nlsjJ § H domzitaizIS d sy e <
dzO ¢ ¢ GacldgET. hirsuta

t OfMmudl edfsljlsduyui mMcdr d&sdzi ¢ & dz¥ tcdzh Bz9 @y HntisDd
f smdzj Hiso Olsz@X YBIMIOd NsOBYJ del v § dzls dydele B ldzj tslsd H dz" -
ORddes S dMmdzslsdzgr = f sMdzj Hise Ols j dz GasdipiscgManipotatimonSsite d dz
[232], d dzfls tc z d3j dzls BXBPASY 238 kzde fr) G dz¢ ts toRLASR S [234]. 4 Q2 Ist
clzd S sLddzdtetseo Odedw B jdzC 8o " 7 f sfdzj H 59 OlsNetGlyets fiyls |
1.0 (http://www.cbsdtu.d) 1 serviceéNetNGlyd) [235]. s tsdzind dzemiz mdz J f smdz
Cedzn] tco Olsd o dz" n Hisd3j dets o odL EOdzd L d tcts o Walzihgo
(http://weblogaberkeleyedu).
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] ZOoPrPuvf2uvdwrgm 180 rr[r1RY

31, RLEYjded] § oW ddj?j daSdEisrafstsspd Gd el j &' o
BOLJHdB®RJYjssd dzO Mtcj HOR tcOL dzd ydats

s OC B dzts f 5C @BEREE B @Odzy g tsTWdhiysutls 0 7 2 sB dzOH
LWW SIlsdoe dzr dai3ts mazfWeddagddis 2 & M d o3 Cd3f dzj € Mts 3, ts ) dzts
WJ tedzd dzls s d3 f Got5 Is tf tstEHAStgvdolalgwag! Isdsyy dzOCCOL O. | § Md3slstew
ctedB O hdsitsets M JjCltcO® dL ¥ stcd3BH L tbicj te3f jdaifls sbo
9T HjdzdIls! dd BRrOtOCIjtedL 5o Ols! TdfddEH K GagASty gaiddzdA
5 Htotkzednmn W j tcdRisdelsl® 3 ydidedz dzd gz cTshirsUtstsly ity I€fipde 26 Is. |
LIsdd3 fjteord3 +sOftsd3 tOBTBIST B' &zO r@tc®9 IS jotg dsfipl
BOLdHdBBdYJIsO, (odzzyjdsdz « fted Skzdz sdo dtetse Odzd
9 Emmdzsedwr ddzHESydd d&OCCOL, Yylsts f tsL o sdzd dzts
Witeddj dzlstse o ftesyj MMOR dzdcecdzd dzsdzdL O.

Il HOdzdztsdz d MMmdzd H 59 Odzd d. hirsuwdas r UAisdz'o IS B deddteldiso GidzdoO
BdSEjdzjL O dzOSCUOL : W afdswdr " figjifmw] SHdzdd3 dL  dzOd B s dzj
zdlsj tOlsztedz” d3 H Odzde o3, d dzd- ciatEnyyjdactrs dzfg ts dzts &30 , M Iz
LdzOydlsj dz' detsj SCtdzdyd mMise s disfoc@d,dzO6 t Isitdste 220 Y3 tfylziAls
L C MY o Mfydi2d ceegfdE s ydtekzr " jets Cdif dzj € MO

311. utcOodedls j dz' dzr 2 OdzOedL W ddzj?2 OCIdo dasls:
ftod Ckd kdodso Odedd dz©@ 1} d [ A MjHOR (o
gdzH 2SS yds dzOJ<COL d3j H! B

RLO®JMmlsdzts, yls s dzd e detsdzd Isd yd M< d 4 Wdited3d dalsr
BjlsOBBdZdL BO d MjStejsdtekzs sfimMw o L Oadmddshmisd tsls
9 MOydodOtedzs?2 WOL,j] tisMmlsO. [JHBOCt &OC Md 30 dz
COL dzd Ydz' §lz" p e BPGOL 5dz" , yYlsts L O df B ddu@cn ¢ dIE
difmdzj HEZj BBséts hsORBO d MsMisOo O fMmtej HT Ckdz Isd
BdtsmMddzBlj L ® HOdzdzsd3 Mdzz yOJ o tcjxizve r(eidcd® didsd o tufftpdst® oC
tcOdzi J fsdzzyjdede' 7 tjLbkzdz sOOR 6 ftesHzSydd
[210,239] g tsfis OB hirufats yj ded o Odzd 5 OCIkdodesplswds vy
C 5 3 240,800 ZzOC COL T, § NisEFSVIPY H @L O fl dzO dz€ sAABYEZ! ¢ fd
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AOLO tsMisO ctedB O dzj ftsMmtcj HMiIse j dzdets o dzdw § Is
odzzlstcd € dzj Istsydz - BJ dzC ts9 . s tots d3y Ists6 s, 9 L O9 (
ftesHBd dIsj dz detsfls! tclsfBB Od dztf ) ¢ les®@ OEOJctse Ols ! .

1 0 td MipdzeSfjtcedo jH ] 2O Ctedo O dzOC s dzj dgdw T.Bd 5
hirsutadzO MmMddzlsj sdyd ME¢ts?2 MtejuHy d MtejHj, MBHjtey Oh,
Ctedo" 7 dzOCtsfdzj dzgdw BdBBRBOMM' T. Hirethdz@ iz gzH IOF o dste o atdlc
MsMs0e 0 o fwodmMizsmbAddd deziiz S teis&® §' &z f6OCIsdy
1 CMMYf sdzj dzeyd Odz! detse s totsfls©. s 016 dmiesS OdzO z dzO b g
z0 1} MmtejHJ, fsmdzi yJjcets dzOB dz¥ H O jdsdnf' drdsLOfyfiyf 5©
11 /Qu MmOLOCIjte Cteder n dOStsfdzj dzdv B JBBBOMMT
dffmdzj Hizj B 7 MejHOR L dOydlsj d dt lsddyodhw.
qdzH z2C Isstc©® HddZOBJSC O d2OC tsf dzj dgdWw B dtsdzOfgfyr tees dsGD
22O MtedHy M ddzHEzSCIsttetsd3s dzOB dzé H OdzsM* L sy (0O
9" asHBR d2O0 § &zOIlsts. Rdzls j e Mdes lsd3j Isdls! Yls ts
Ckdz sdodtetseo OdzgdW B' dzs HsME W ] z® o dzg 9z * dz® fkj H

] o j tortligs Mistdzlz Isdo dqtetso Odzdy ko jdzdydoeo Odzts % OL Iz
21 Hdzj ?2) , O sOS Yy HOo Odniz - BB dz'Bhdds2BZOHME sH (o
fedmizlsmis &d d dz@UESYOdzj ded § B B BEOMMT d@dyj dzdy 6 dz&EBOBG
orhj, Y B B jsH APEszCIOEBOO s jtc Ctcdots?2 twsMisO Mtsh t

63



tdfml 11 ddOBdS O ttsfisO d OSIsdo datsfisd dzd ¢ detsdzd Is d
hirsuta0 72 ftod SCkdz sdodtetse Odzdd dzQA MdeQ HOF dzjedd jozd y d
oL HEHESS?2 B Jdtsdi3OMMOC R o etz s ! T AEOS o OIS | o

OCIsd o WSHIOC Isd o HIEMIOS Isdo dzsMmist ¢¢f. vMmdzseds j B
Ckdz sdo dqtetso Odad W :

O - @ -rwcu [ -1 [ - mycu
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