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{ dBfsddzredl 88 juBROY j dz MiejHd 64 B j &S ek fHIBABH
dL S dzj Is #I0h7 dzf dedsu@atzeepaticcelld , d dztt  yd teso Odzdzr J24% O dz
15C 0L Odzsll 8 Yfptej HdMdzsigd tizz § Wi Otedets jff j§ tetsfyls to O dzfls ¢
ddzW § Suydd. 1 tsdzdeyjli8dzdg dedeisd gy tc s oddidzdzs EFOCAAGWISIG @As d
Cdzj ssydes?2 kwOdhdY ydd d Sdjlssydkzy of ydo 0j &
d3j dz' M jdzd¥ Ekttsodzj 2 o (telivdgsH Ocjldf QERIOME dE] d dYflsad
odtekzmdyr 7 YOMEzG y9o OefiBilop OW] L dzj dedets 3 Y[F49dzy o Jtolz f

108/ SYr1RY

st sC Y desfls! ftcj HMisOo dzj dzgdz" = © BBL BtG] HO
cdBtsMisdd j BjdkSd KBhjSsfdlsoshdns ¢O0¢ ¢ ki sdjd
Ctedlsduj MS ks to ts dz! ) ftesyj My Istc Odzfdzv ydd . ¢
fMizh j Mise tsa @deddgj %fmezy L OB tsdzj © Oded W di3d, d d3j dalz j 5" o5
Istc Odzmdzv yd d , 9" L o Odedz” d3qd BzlsOydw i3d ) GJd dzOn
WEdC ydesdzOdz! dz" | yd delster tedBtmtsd3. st Istsets,
Bsckzls oatodzj C Olst Myt toj fipfjddz day jydgtso, BEZHEZYd o Mots
1 Isdn Bj d&zC tso My smtse dz' sfizh j Mise dzw Is ! toj G Iz dzv
ftoj qBkzh jMise jdedets 5 5j ROdedL Bz tBOlsds?2 fowL
{IsHjd dzf § tedBthtsdd § fp jidBSds s toQdid disseiQ daffifisodiavy d
drn OCIkdodesfls:, BCOLTo90OW Isjd3 MO &3 o dzd W ded j dz
Clstster §j EyOmlsekr © BdEejdzijLy tdBtMmtsdyz. 1 sd3d @3t
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BsHEZddtso Ols! ditls|tes® dalpid® jy f © Odzed § f d R dzj st Odzmdzd ez
¢ ddzsj dzd¥ dSOydd MddaZsjL O BjdZ$O, CtHdtekj BSE
BJ dz€ 59 d -lsde® dzfifdrvinis] s dzdz" = BsHdW S OYyd?2 9 mY J
dZOfdr] dzgdzr | L O Ho O §smazffHdgetfg dzh g By tzj Sd s s yls:
stcOdemdzv yd sdzedz” 2 Csdestesdzr Myt mMimMdd ¢4 detsea.
M smtse des Misiw dEOTCs Haf syd s s dz@L dgO,Zd BEY & Sez! ™ BEH
LOtW"HO ML HOd] fHts)HfutsisBdzS dodmwdhslaEz j B j dzC d &t
Cdzj ssydz ~ ftesyd MMO~A, LOyoOmilskzs dzj ddzji s hdn
L dzsC Oyd Mise j dedzts?2 IstcOdzmMW sted3Oydd S dzj s¢. I Mmd o
dmMmdzi Hise Odzd W 1 € Mls tc Qg ipSffhts didiz dBC ydd 2¢ Qaigtsdadh s d3dz" -
ftesyj Mmtse , otsodzj O8N dn Mo sB BH dz" | to d B ts ) ts d3dz"
3 » Odzd L d3ts © tcdB MRy Olsd 2, 9" L o Odedz" n dzOtclz h
WikdeS ydtsdzOdz! dz n yd dzstetse ted B sfMisds.
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Jole. [ovsrtrOfIZI R frulr 3

2. 10lj tod Odzr

] HOddzs?2 ©OBBl] dMitsd LsoOd MdjHkshdj] KOt

{ jOCIsd O€ Otc sAp@ICherf) , O &3t d yApplihérdz, ( B j dzL ts d BzGN) O dz
(AppliChem) , B s dsd fls AgpliCheld g H dRj L(55 € ) d ©§-HjE datt & pfNETB) Y H
(AppliChen | stod fppkCtem) ,( HdHJ LSS d-BNjE stk & @B TR] 1 (

(AppliChem) , HdIsd OFTE (ApplEChaln) ( Htcsy Y j 9 BEplChdn s e PE fif € ts
Disdtse OdzOS Ists§f d tc QAsiChgm), 2-(3g 1c8 P Is GApWIChdzs dz (e d B tsdglz €
5-Njtc d W ts i) TP (AppliChem), 1-y d € dzts ¢3(B-dyts[ e ts dzd RO tdssdsca)d d dfe H
Istsdz s dzilz dz! ¥ ts dgPECheMy,f vy d & dets AgpECineadzd H O ¢ tc ApRIECHEH  (
N.N6d3j Isd dzj dzB d M OS tc d dzO d3d HApplCBerf)n, © ¢ teidsdaq dgifH ) 2 8D O Is
(AppliChem), 4-(2-¢ d H tc 5§ deff 1l § e OL d dzt Is O dzfy 2 dz' HERESRAp@ICheny, d
2-0d3d-2zsd H e s C M tdss WG sdz  ( AppkClem), TRIzol reagent (Invitrogen),
Tween20 (Ferak, Triton-X100 Sigma Aldrich) , t polgU) (Reand), W dzztstcj My J d
CtcOmMdBJOA@DO ( 5 Tgdrno Figcher Scientific), GlycoBlue ( 1 5 d3¢ / Thgaatb JFischer
Scientific) , IsOB dzj Is€ d H dzv PBSY (Aoiressgds tsldndzd dztbfls O dz! dz' J
dmf sdz! L so Odzgdz | o twWOBwlsj, B" dzd BOteSCd my ddzd [
[ Olsj tod Odzr  ddzddsQetsyg " dzdzs dzts L Ar@rshand®jotimmRec®da@0 , 4 5 NC3f d3
nleB@OIstse tc OV d Whéifia@GradeB3mny@HR @SE Healthcarelife Sciencep dzOB tste  H
9" HJ dzj dzd v Plisdn® Midsd(IAGEN), di3d € tc 5 ¢ s lzistdgtMicroSpin G-25 (GE
Healthcarg |, ¢ 5 dzy Jj Cebtiz@IB Bmiton), WesternBlotting Substratekit (Thermo Fisher
Scientific).

¢ W W d dzdfj t5itc B J &tlmtaClean Resin (Agilent TechnologieBynabeads Protein G (Thermo
Fisher Scientifif.

s to O d i jddixts Gzd gidz d30 ) fig d dzdzd O it dzg2B0] G250 (Serva) to ts d&3W j dzts dzt
fnd dzdR@anal)} ts dz§)tStains alf ¢ i d dzj dz(Fiulkajizts dz

AJtods] dzlBaq 1 sf sdzd i3] B Ot Olsldds @ dzf € tc f\MMs @ L MMLV, h j dzts y daC
W smW OsOd 0 ybtizg 20 1© C/ENEB), § s dzd dzlz € dzj ts(lsd ™4 0L ©
J O C/BAINEB), 1 dzH ts dzlz ez @ uc'GEl 4| ¥hg |, EcoRI, Ndet| BamHIdu41 1 sdzd ¢ OL
(Thermo Fisher Scientifjc d dzc d B dele[tB tts dzlz Ritlgl a8k (Thermo Fisher Scientific),

d dz¢ d B {d s ss®WPERaseln (Ambion)s B tc O Is dz@'¥zm ¢ tSdiperiSc@ipt & (Thermo Fisher

Scientifig), § d tctsfy W O,lsdLL G5, dedg Is | § @B@madAldrich, t 1 s A Ambion),{ 1 s OL C
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vl (Thermo Fisher Scientific 1 s OU @QAmbion), t 1 & tsdzd d3j Wc@ad D dz¥ B j L dz
ftod HsMIYOotsl#j dz@ f j tetsdetsdy ([ JMisdeMSCd2 Ekdzde jtemdlIls] Is
pdzisdlsj dzO d O dzlsxisfdatss wHAts HAO VA LAL Q dzlOdids)ig dziafb, $igmaAldrich),
fodzd C dztsdzOdz! dz" | Odzlsdlsj 20O S tosdzdC O ftosEHA9 g fetse
(Thermo Fisher Scientific), S sdzl ¥ s Jtetso Odzdzr j] f  jtej CSMHJHOL 52
3" hd d ¢ 8igndrd;¢ O0Odelsdmr asteslsCd Hslsdo todB tshtsd3dz
| OBtstcOIststedd MbstekzCIskzter d WEdSydd tdetmtda ( R/
tcdB s dzdz” n B J dz€ sdzts € fotc nu ts fifssGeo jdzj dz' O daista].ls | €20  &3ls
Bs dzts € dzts dzO dzr @APPDH f o ®lfztfiapls C totsdzd y* d f sdzd € dzts dzO dz'
B J dzLZ(RPL11) (Proteintech
[ jujdaegdeiss dzj sL dHIste W EMEORT :( 1000 s doB&TPdA3000 d
sqd/ dsdisdz ) Mddzlsi L qieso Odzr o [ OBtstOIststedd BJtSlsy -
lddzi Isdyj MSdy C pE s ¥No¥aged, d pCl-neo (Promegg FUdeltaGWrtTA
(Addgeng, TetO-FUW-OSKM (Addgeng, pSUPER(OligoEnging.
HssMisOor MIsOdzH Otclsdz = tcOiisptis tctsdz] TAE BEz@ddedzds o v tcd M,
ECmkzmdzOw CdmMdzsilpR7 J6 N, &3¢ 2% f oTBE (23 9 IstgfsH dztc? f, 8 €
CdMmMdzslsO© d 2pH&S 3 K 1 vBRISKE B Otc d3f-HC tcdtdn 7 . 5NaCldf 5 0 . &BH
Tween20).
skdz Isd o dtedze dddff2fl7] IssC y jCdasty jIsCOe © dz' OMEM (TheenjoH-Gher
Scientifig, FBS (Gibco |, Odzlsd B dtsils d nis tefigiditifuyl dizlzdzudnd) O (Gibco),
Is tc O dzi W j Tulkb@Faxsd Lipofectamine3000 (Thermo Fisher Scientific), LipofectamineLTX
(Invitrogen, O dzls d B d5%1B @HermoFisherScientifi , Odzlsd B d tsls d DOX) SHrimed Y «
Aldrich), 4s d ts Iz te dstUY[ (Bigmia Aldrich), 6-s d ts ¢ iz © d€B)L (§igma Aldrich), Isted § 1 d
(0.25%) Gibco , S kdz EsOdPPEH 2 § ZOMIsd < (
skdz sdo dtetso O&doli: Ct€ jddiB EdCtcd f stsdz 10 @6/ dz, Htc BNgG| § o
10 ¢/ dz), @pRliciken)dREG(Fidmaildrich).
Il oy jsdz L s Odzr § sdi3f ! ¢ Is YeotdeNTl 10f(twisa)e)O@gdgitityOne
(BioRad, Prism 5 (GraphPadSoftwarg, PyMOL 0.99 QeLano Scientific LLC), GW CLC 12
(Qiagen , 6 OL dzd y&(ggplod, @&, Sta) , o Istsd3 udfmdzj Bjoeohdudsor f
(RsubreadDESe@, bioMart, GenomicFeature€senomicAlignments

Il sHEeBBIsBaCO BB C Cr1s d dmr o MY totsL
AJ dzlste g Ctsdzdzy ¢ Isd o dats|Gjtuizts e fzOef=po\Qdzd W Z dzS yd sdzd e lz ©
[ Bl jHJdzj dzdzs e 5 y jfdelsstisqy s e3flztzE d3dfr ~d3j Is OB tsdztsdzdz" =
t o1 .
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JzdetsHjLSCMJcdBtsdzlz € dzj sSIsdH T dmf sdz? L zj &3 §
sdzdetsdzz C dzj slsdH dzsets Mddzlsj L © [ OB BStcOIststcd B dzgn D
st 1s MddazsjL Jecso Odzr o [ OpBEOBHE 1 -~ BPE Ay B

sO0BdZdYPdHsS dzdetsH jLtsCMdtcdBsdzlzC dzj sIsdH 59,

dmyf sdz’ L

1 OL 9 Odzd 1 sfdzj Hiso Ols jo@&Njjles s+ (5
1F 5 -@cgtgtcgacatgtctagactggacaagdgo
1R 5 @cgtctcgagttacccggggagcatk®ad
2F 5 -@cgtggatccgatccagtttggttatcgay 6
2R 5 {@tcgagatctgagtccggacttgtaaggctggatcggRac
3F 5 @taccgtcgactgcagaattcgaagcttgagctcgagatctgagtccggacttgtaaggctggagytcce
3R 5 @ggaccgatccagccttacaagtccggactcagatctcgagctcaagcticgaattctgcagtegaéggta
4F 5 @tgcagtcgacggtacccagacatgataagatacattg@tgag
4R 5 @cgtggatcctaccacatttgtagaggtttBad
5F 5 -@cgtctcgagatggtggactacaaagacgatgacgacaaggcggttggcaagadcaag
5R 5 @cgtgaattcttaaacagattcttggacy@d
6F 5 -@cgtcatatggactacaaagacgatgacgacaaggouaiagaacaag 6
6R 5 {@cggaattcggatccttaaacagattctiggac®ydgt
oF 5 -@gataggtaatacgactcactatagggatactctggtttctcticagatcg
9R 5 #taaccctcactaaagggaagtagccttgccaaagcaaggct
11F 5 @gataggtaatacgactcactatagggaaaaagggcttctgtcg@ydgtg
11R 5 {ftaaccctcactaaagggaagaaagggcgccgggatc
T3 5 @taaccctcactaaagggadgo
12F 5 @gataggtaatacgactcactatagggtgccttaaacttatgagtadgyjaa
12R 5 #taaccctcactaaagggaagcgggcagatcgcaa@c
19F 5 -@atcccecgcacctgctatgticaatattcaagagatattgaacatagcaggtgcfittta
19R 5 -@gcttaaaaagcacctgctatgttcaatatctcttgaatattgaacatagcaggg®€ggg
20F 5 @atccccgcecaaatccggaagaagatttcaagagaatcttcttccggatttgetittta
20R 5 {@gcttaaaaagccaaatccggaagaagattctctiggeeisccggatttggegg® 6
21F 5 -@atcccecgcagacaaatgacttgaaaticaagagatttcaagtcatttgtctgeftittta
21R 5 -{@gcttaaaaagcagacaaatgacttgaaatctcttgaatttcaagtcatttgtedgéggg
22F 5 @atccccccaagtttgaattgggaaattcaagagatttcccaattcaaactt@gfittta
22R 5 -@gcttaaaaaccaagtttgaattgggaaatctcttgaatticccaattcaaact®ygggg
RNU11_Frt 5 -@ggcttctgtcgtgag8 6
preRNU11 Rrt 5 @ctaattaggtcacctgeg O
Ul1SmMinusRev 5 {tatgcttccgaaatctctt§ 6
uS19F 56-acgtgaattcatggtggactacaaagacgatgacgacaaggcagaagtagagbagaag
uS19R 5G-acgtgaattcttactigagagggatgaic
F-Ass 5G-aaattaatacgactcactatagggaagaaagaagataaagasd@agaa
R-Asp 56ttctttttctttatcttctttcttccctatagtgagtcgtattadiit
F-PheAsp S5Gaaattaata@rtcactatagggaagaaagaattcgataaagedinaa
R-PheAsp 5 Jdttttctitatcgaattctttcticcctatagtgagtcgtattadtd
F-PheVal 5 -Gaattaatacgactcactatagggaagaaagaattcgtaaaa@adaaa
R-PheVal 5 dttttctittacgaattctttcticcctatagtgagtcgtattadtd
F-PheVal(Grich) 5 @gattaatacgactcactatagggaagccaccattcgtacacedatac
R-PheVal(Grich) 56-gtggtggtgtacgaatggtggcttccctatagtgagtcgtattadicg
RAD23A-F 5 @tgaaggtgctaaaggagadgd
RAD23-R 5 @ggaaggatgtagaggadtd
TFAM-F 5 {@&gctcccccttcagttttgB 6
TFAM-R 5 @cgagtttcgtcctctttaged 6
CHCHD3F 5 {@caaagagctggaccgagdgd
CHCHD3R 5 {@gcatttgagggtctggtgg 6
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G3BP1F 5 @accacaaagacctcageggd
G3BP1R 5 @ccccttcccactccaaal 6
CLIC4-F 5 -Gaatgaagcactggagaggggd
CLIC4-R 5 {cactgggacaggtattg 0
RPL29F 5 @gacttgcctacattge8 6
RPL29R 5 {@ctgagctggaactga®) 6
GAPDH-F 5 @tgaaccatgagaagtatgacsac
GAPDH-R 5 @atgagtccttccacgata& 6

v OB dzd WA dIBC BhdestdBdzS dj ssdutss, dhHfsd L s Oddy
sit 1 s -

1 Bd3j to H bk o 1 smdzj HisS9® Ols § dz! dzsml R MIsts Yy
dzOL 9 Odzd §
tsdzd ¢ tsdzlz & dz ]
| -rpl29-F 5 @cgugcucgugcccguadlidT-3 6 [32, 250
| -rplP9-R 5 phosphateaauacgggcacgagcacjadT -3 6 [32, 250
I I-rprBF 5 -@gccaaggccaaggaucHaT -3 6 [32)
I I-rprB—R 5 -gphosphateuugauccuuggccuuggd®dT -3 6 [32]
. € s dzls & ts dz 5 @ucuccgaacgugucacgidT -3 6 [32 25]]
Il. C ts A tc ts dz! | 5 -GphosphateacgugacacguucggaghiedT -3 6 [32 25]]
22[ jIstsH T

221 dLO2dz d MBLHOd]] cjdjldujmsedn ¢t

2.2.1.1 uSLHOd]] ¢j dfftsdnyieew§ds S B s s tyd

] &zOL d3d H dz" pCl-oep Plorseigh M sdz L so Odz 9 COyd Mise
COoMmMMmj Isdzts? f dzOL BdH dets?2 S tsdzlstez2C yd d, sBj M jydoe
CGJdO 9 CdzjlsCOr didzi S5 dlsOs iR ( 5 bedBekrgrsetstea®ddine dz:
transactivato) f sdzkyd d&z0 o =~"tsH] 1 A M dMmYf sdz' Fidell@Ed | d:
MTA (Addgené d M J yd¥W duydzets?2 F R OB @ yBj s o IfftdtairtanizjCc
Cdzsdzd totso Odz pLl-ndotz®L dydPButisdXdzol, 9 WjLbkd IsOIsj ydcets
pCl-necrtTA. ] sMmdzd H 59 ORECXIVas @Y dzd ¥ d yd tets e O dzO )
dMmf sdz' L 59 OdEORUVG-QSKNS tddtlGeng o C OyJ Mlsej d&Otedyr
ftcO2 BjAsdco 2R (v OBARZdYO 2) ; f ts fifiold] da@scE @D Is O dglf dzth ¥ & y
dimyf sdz' L pGl-Gedml j WO UJ Miso § dOdy" d ¢ Ow'd RYfujOpddidd
2); dztso ' 2 dgdztsy 4 Mis e § dzdz’MES, ) GsAsls Mldekimingd sitds © Grolsdl “H ©
dMmf sdz! L so Odzd j d3 ¢ s dzj d3j dzls Otc dz'¥ 3F dHR3L s © ddrds dz6 -6 B X
CodemstczS ydw, MmMsmisswh ow dL § tsfdzj H 59 OBREERM\EBE, Mt
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MCSd  sdifd 6pdgO dzO, MSLHORO o ~tHy (Tjtj fter 9O h j
ftcO2 BjRefs R4 2 OB dzd yo 2) . 1 iz e |2 @ 162 ) (B0 ®Hzt { dzH tS ¢
tej Mistc BEMHY € dzts dzd tets o O dgCloeolT&z® sZdOR Isz  BglnBglHIddE y ¢
BamHI W o dzw 8 Is fqw dL sd3j O , Colstster § L dzOs Is tcOL
SHddzOSCtser | ddfSdd Stdyr ). 1 toj kG IsO] f sdzizy

2.2.1.2 utL PAGH] jte j&ipks@®Os B FeSd dzd ¢ j dzO

[ d dzd GRHLAG-d3j | j dzeSk 6§ %eSl) O3 dizd W Jydtetso Ocdzd f ted
gt sdz' L tso Odzd j o5 HEK2193 L SOmjjlos j] BOBtedyr d 4§ Ot
5Fd R v OB dzdlysizi2\) j. dedz’ 2 o RAftieHsjH ZICAst Crdatsgdzd tc spA@izd ff &
MO2BcERL | tjLbkd O] ftdzyjd toj ¢ soMcdEaassy 2
ZOdzd ydj o fires PBSafoizfdedststetsds o jtedW qydtetse Odzts ) o ¢

2.2.1.3 ubGWAGH jit j&mls0s ¢ BFustyd dzd ¢ j dzO

] j S lspAG1-FLAGUSL9 fdzeyjdz d o jtedW dydslshl®ai s dzC
ofMsO6 OF, s dMOdets o f & dzFIAG-B2 U2 daBle B CuS] 9 Yizd § 5 dzkz y
~Hj 1At M dMmYf sd! L 59 Oded uEK-ATLFGLYR{(WufCuedezd-y @ t20)2. d3J

2.2.1.4 utsL pPdANtse ) G OB O s I WHedtd ¢ j dzO

] sffdzj Hise Ols j dz' dzsfg®’, , MIsE Y dbtg DIHERN FIAGs @ e ts SN-  dz
C szl esl), ftsdzzyj &0 o StHj 1At f HEKP 888 ®tsp Pl
®BOIlstedy" d MmfJud¥dud ME ¢ R H OB dzd | @ ARk g t<iHids 8 H 2 ¢/
C dzts dzd te 5 © O dzd pETLS0fdsO L gttt BaMHL. | Odzd ydj o fls 08¢ d,
FlASesle toj L Edz' Is d te iz pETIHeRLAG B s to jj to W d A dXE s os@ o) O dzts

2218 sdzkzyj ddj § oL BdH Mt o MisfOp § il §SsddtaadAs of
B3t 1 eSl

rdL sl dzs Htetslsdebl dif ptso sH o dzd ) o tsdBisck-iTE RNAG S 6
Designer tool (Thermo Fisher Scientific) . YJdIst o] HEYT dzj ¢ MmOf sigaztsy A
fsmMicj HMMlsosdz BIsy O € sdi3f dzj d3J dzls O te dzr2Z/R)t%§ dzdOas iz JyLOL
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f sfdzj H O dEdk{etse Odzd j &5 o pRORER®5Adzr 2  dojj 4 liztstas s Ols.
t6j S tsd3B d dzO dzls dzpSUPEReERD(#1aRd H ¢

2.2.1.6 wddzsjL BdzdcectsdBifdy sEgsisd eLRAd | dHtsL H

s b s, dMmY tsdo L sOEetEHMIsOo dzj dz » v OB dzdYj
sdzdetstedB Bz dzj SIsdH" Mddzlsi L d tctse OdBlenRgsedrdpFtaslidy L
VA,USA) d ek sdzO MmMddasjL © Hdzv Oo ls AIWEBBABIgpdL) ¢
| sesMig8.de t smdw) . 1 15 fy edgts o ts W oisiiplisfCOk te ¢ dzO2H0 % )dzts oy
fwedipedd 8) d@bBUe ddz'dzd ©BJ MMSdz) dSteppcG] B Y € @'GUstoa]
(Millipore, TemeculaCA,USA) d o'" Hjdzjdzr o odH] MmMtdzj?2 dzdlsdw

2.2.2 [jibtHr, MmowL ©dedz Jszfip O Is sy dz’
22210 sd&zk Une®p d dz' dz & Cdzj ssyde & HEKRIZ dzO0

1 d&zOL dpf\B-ELAG-eSI dzd dzj Otcd L s9 Odzd M  sd3tsh 4 BamHidzH t
fice dzOMdzes f otslstsC sdzEdfetsdl o 58 @ zg dz dzv |s tc @irziiisjSdas
f dzOdzh j sO OHGJ L HEKRAZ ATCCK GHLKAB Y 3) . steOdemW j € yde
dmf sdz' L A @dzd jj & STE d3vitemigen) Mtsec dzOmdets f teslssC sdzlz
U fshdj bteOdhWj Cythd § tzargel § § O M dztf gGsERRGHT) | deis g BB alz)
stcdf Md dz©@, §ftsmdzy ydiet o MOYdoOdzd dzO yoh Sk 1 jl
fmtc j BNIEM (Invitrogen 1 1 FB® (Gibco o ftodmMz@ibd eldtls Y Q d dzdz
fistej § Is SIBAJud.diAly) HisB O0 dzj dzd § A3 fnj dzj € IsE4d&(L 0 § 6 5 RO dals
djdzf Cyde ftotsotsHGdzdzj B & ujied§ O4 ) Hddedyde § € dzjl
1 sfdzy Mmjdzj Sydd €CdzjlsSd dL toOudalzdsls y bzts dzts dzdfiZD dzb 1
Isj Misdtetso Odzds A fif fotsfy B/ipRlc =pETsSL 9 o slso jls BAX (M B
B¢ ¢/ dzdz) . viMmMlsdtctse Odzd | i tc ts-8 vz i dzd O ddQ dzdf LR 2] 1 (
dmf sdz! L so Odzed j a3 FIOAGs df I Jsdlf Poctfldaffo Odzls d " eFtcrxfs & C o
COudMmlsed G htbgdedz & ©dzdeG-HRPOIs 00 yg NdE®Q o Iststed yd
HJIsd Sydd ] L zdaddsBls ®azOaz{ iy 1© WestgrtfiBiotirg Substraiéizd(Thermo
Fisher Scientific M tomMdzjHikzehdd 1 ¢ MY tsddChamEDod2Ry dystedgd d3
(BioRad.
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2.2.2.2 1dzyjddj d REEXROG| Bd il G wpips df & I ts

s dzj IHEK2 9 3 od acGhird ¢ &z dz' Is z tc O @MERST) Hier] Giaj dzj FBS g o3
# [ dz§ B Olsstc § ftod Isj B j tOlskztej 37Uw. StSGHO
C tsdgW dzt | dzls dztf By ls dls tc O dzf ¥6id Iy § tc SotOdiis(y sel29, I M sdz L &
Lipofectamine3 000 Mtse d&zOMmMdzets H teslssCsdzk ftesdL o tsHJIsj dzw
BN dzd IstcOdzm%W d yd tetsosPdz's . dzpuflf g'miipdrts s2s2H dzv  § sdzj Iste
MtcjHE EHOMY dd, ¢djBBSqd Mke §d @a&dd dyj H e dz¥ zc d teso
ftod o000t Uuw. o dad yel2Af ji tizHcldsen joayy H O dzd B dAfstisd3tO©daOdzd a [
Cazj ss¢ M dmMf sdz L 59 Oded § d3 ff ==d2doC. dztssdpjdis tla] d2" 20 dashigf@
dzdL Jteseo Odzd o B EZWjOtc jd3f -FM@dpEliiey 0) j ZNEP1%RP-40 d 5
cdzdyj teddzO, ddzS zBdictsoOdzd ot dzr HE o Isjyddedj 10
20000gd 4Uw o9 Isjuyjdedd 10 o3d de. gtz j tdzOIls Odzls Mmd3
ddzS B dtetso Odzd fdeif BO® ddHdidzo Usjj dGiadas@l H jodaw dzdo of telc
SDS(SDSt ¢ v 1) d §jtoj desddzd dzO dzd Is tc iy dzdzs Cdirds taiabAz &
f smdzj His9e Ols j dz' dzts ddzC B d tctso Odzqd h Jtceadydzs d&3d
OdzsdIsj &zOBI, SCSdd ¢ ¢ teBp Odzdeh B dzf),  HteE &SMdzj HIzE N j
dL ECL Western Blotting Substrate Kit (Thermo Fisher Scientific) . [ dIsd ¢
~d B3 dz¢¥ B dzd My dzls daetse s M ¢ ddher@DodXRIsystem(BIERR). 1) 1 5 d3ts

r dzv  tsyd dz€ d o dzeM2 ded WdzOdztdf COHsAslj de@BHKE P B s 9 € 2O d 9 O
zz dzs ydes a3 f d&zOdzh jIsj d GBteOBOIsr 90dzd sit1s, $0¢
tcj O jTREDID d o' Hjdvdzd WwOC g z@fipdes dif testsjlsdsCCtsodzlz
[BBOLY" IstslsOdz! dzts?2 | s-dz®@dpOBd Ot sez®RI G 9 dzP . H %
Btosdzdfmisr d@3 1 sdHdj &3 d o dL z0O @emiDagXRE dystdm(Bip-Rash + &

r dzv syd dz€ d o dz@l2 ded dzOdzts SH Qg Epar jSBEEE® a8 M tcts o S H «
dzOL " 92 Oj di3'-Bj MBuu( e O FHipsdsjds d B Smsdal | dzd dz  Is ] st
Btcsd&zddH, vykzeMmlse dlsj dz¢ dzr d3 Gell pipbferasdngssayBiocheglif dSips' cLADiG
ftoslstsC sz ftosdLotsHdlsj dzv. (Y ez PEdsqdefimai{BGHs tc
Labtech . s @EHROB o™ tcOh do Odzd d sitls|tesd, dziW® @Sy d tetfsdh IPETEE) Is €
ftesotsHddzd MOLE §fomd] ItOdhWiSydd d ydtjr 1
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2.2.2.3 ¢d2OdzdL MmMtsH jtey Odzdwvw tdBMsd3dz" = B dz€ 5
flosl i HEGZ 8BS HiWdweRBdy & ft

¢ dzOdzd L fodzdmsdd ~ f§teshddi? [253eiye taj d daPud € &
dL d3j dzj ded W 3q datsdd  { ISoff djve d o34 dzls § HEKZQ B OIs( MTdzj IsesS " j
YyJj destcdWzediotso Odzd o CtcOH dijdzlée i fodftgld @B ) O @ ddg U@ te
] dMYfsd Lo OBefkndp SWADISste® L Olj B3 CteOHdj dals W teC
sflsdyj MS ks i dzts Istdatsdn Is H dzdy dBjO € ¥ tf zdz" 260 dzds o t6]
4 z@B3BOwdz 2 B j dzts €, 9" HJjdzj dedzr 2 dL W tc GBCtads2ts MdstdiOk
f sdzd s B3O 3, yataflsadgBtratagene, f§tsHo jtoccOdzd 1 dzj SlstotsW st
SDS! 60| . It G sdyuOddd BY dzkYls tdis ¥ s jodzozd 4 tg s jdztedrrd
&34 3B tc Odalg Hfip ¢ §  Whdz-B grfyls | @O dzd L s ] M5 F dgoOdzd B J dz€ 5
dMmyf sdz! L 59 Odzd CetidsH IS z@ Puzsd ) o SUeBSES 2 ¢ de@dzdbid o Myt
GAPDH d tdBtfMmtsdidzr = B J dsSotgeH j dz WOL Q] » f tc Mf sMtse t
d3r h ddzr 7 3ts dzts OAAsdEG ! ABARDIS Is dfots dzd ¢ dzts dzO dz! dzr AUL5 @ dzls
f sdzd ¢ dzts dzO dz! dz' = HOalEdsfffips o efflcsIsts € jIsj S ydys Wdze st M
f totse tsH d dzd fn VerfaBak tbrhagirfg System (Bio-Rad. 1 ts dzkz y j ddde’ t5jB tc Oy J
OdzOdzdL dqtetso Odzd iy f sd3tsh ' 8  Quarity @@z dzeiAs@iaRads B | H O
fsOdzH Otelsdzgs?2 ©h dBCd d IkjfMls uGraphRaPrassss.0f tetso sH d d

2.2.2.4 0d0OdzdL §sdzdMsdid o oW e 018 ¢,

l szd MsBde” § Jesw ddd OdOddL d @264 Bdzdizj i) tz0 uwgd i g
dL o3j dzj ded W od3q . [ dzw OQdz0OdzdL © dMtf sdz' L ts9 ©®udd y fipldz® &
FlAGesr  Cust9. | Isdfduydessds + S jteddgj delsy CdzjlsCd
HdOW3) Istetsdg 1SSz dzindg iz tc O dDMEAW D fif tesjd Hinjiz Is ) BBSAAd CldpisX B
f d dzd y dfiidmjdg s (G jufslhlee wd dzC 2B Olststed (5% BF Awzi Is§
Hsfls d cTOMHE s4d dz¥ | dzls dats fifldzddz! s 2 tc O dz! dzzBOX s | K lis dzry (5 Bl2B
203C ¢/ d3dz. vydtejL 48 Yy 9o Skdz skztcOdz dzgz¥ Mmtej HEZ H
JqdC B dietso Odzd 15 odddz fted 37 Awu. 1 Ols PES d&dgOlg & @ C
Yj destedW zediese Oded j 3 o dsfd MiAdad § s5zj dsdsda df @ SIS S
ZdL dL O, MtsHj SERSKQHEPH270. 5d3f MECl, d3f 2 0 KCldgPs Triton-X100,
2d3f DTT, 100 dSce/ @3z ydS dzpeg j O i34 e3© dz d d dzcRbRabls 15 te
(Thermo Fisher Scientific) , fesf z2mMC Odzd f tod d3d te dztizdd) 0 Mic GRL O dzig(?
dqdzS B dtcso Odzd ot d HE o Ijyjddj 10 dBdd [ duL
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1080 dz f tedgd2 A0AG0 d L Ols jadg[ ddgRaes firi)d dztftc @EQY j dzls i 42%)s dzt
o BEWjtj SHCI (7. .w9dMm MisH j e NDCL] 31 ZMyGde] 1 DRI, MM
fsdzy Hzs P dds kdz' stcOYyj delsted W 26 d to ts og@ dzdlt jAds W41 J% 15 jook
sCtsdyoddd Sttt tOtOA]d j deflse dij tde® Wy dttfdizfdicy 4 M 2 &
UBBlsOdzl dzf 2 By dzs€C dL S OYHB2 WSowadeChya bdeads(Stratggeny: dzd|
OdzOdzd L dtetso Odzd ) -Bfoirisdstishd: dzc Oo Jifm Ix(jifdfds dz! L oA AGdzd Jdds s
M5) . CCMmY jted &3] delstc sti@Pic®JL o sH d dzd Is

2.2.3 [JibsHT, BBMdtoOdsds §j dO o' M ftesdL o5

2.2.3.1 J]dzltedS dzj Is sukes §) M & @edzd fs oFRRELIPE o3 Is

2.2.3.1.1 1cHGEEks0G0O SCdzjlssS d B

CCMmY J od d3gd dzls T ftectseo sH d dzd ¢ dzOBtleth dsiklsIstE &t t
dL d3j dzj ded W d3d o Is tdfjtse Iseichayldey e osuif fyfSLchiEtf | ted d3j dzls O OH
fls OB d dz dats?  dzd ddEK2 9RO  thffdetdpsjs dzf §  d dzH 2y B Je®, dzts
o tcOh doOdzd o Ckdz sktcOdz! dzgts?2 MtejH] DMEOGIdzEJ B ¢EBIE
§ 4 ded y dffipiisdijdf Is S(EOG ¥ o dgdz) . 5 6w O ISCddejBARd- s7dBv dz¢ | dzls dz
Ckd bkteOdzr dzzé fMtej HEz d3j dzv dzd, MDOK & B dzil38 &Y Toisielle), H
d d=iG (503§ ) . 1 sfdzj 48 Y d dz%)z B Oydfidls f 8T dhiudzlz ¥5 % te jf 1
ftosd3" o Odzd dzj HW dz" &3 PBS.dzjris@ddjdzd Wa@dgjd Oldgdls teteo figlzj ¢
VA (M Hdzddets?2 o tsdzdze' orhj-LBhR ¢zik) | ne rf sldzsh r ma
Mshls O dAOZG 0./ IEdzj eBhkEZyjddw Cdjlkstd Md o Odd
Yyj delstedW e dtetse Oded j &3 ftedd j1ODD dgd dff  4sAdmj Isds ydj A J
f tod i3jotB-EestsBi ¥ ©ZOR BEZW jt6O ddLdmMO (§ft tlsdesh j-HEH *
(pH 7.5), 150 -4, Na Gl ,B3f1 9% TNP &[5 % rcuiad,y j detfadizos d |
Proteasénhibitor Cocktail(Sigma Aldrich) / 100 tsls B ¢ dgO, 2L BISIO ( 20

22312 BtcOBSIsC @ deigdits@esO@OL 52 vl d dhisBzdetsf tej ydi d
wWicOe 3y dzlstse t 1 s

sdzj ssydzr 2 dzdL Ol ddSkzBditse Odzd ots dzt HEZ o
ftotsf EMC Odedf oy jydggé)l ) e dzs?2 G29, ftshmdzj yYjoets s
sjyjdedjy 10 dddz ftcd 20000 B2igfsWafAa st (EBPRMS (
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HOdzj J 4 tej desinddzd o nofrstickefdst€Qelz Is¢f§ i35 ( &gdzp i dn) ,
HtsB Qo dzVv dzdf (Tjlws OGAEC.dz) ( Ther mo Fisher Scientifioc
ftoed Ctd@3dzOlsdets? Isj BB j tOkztey. 10 ofMmjin §oMmdzjHEEH
sO¢ dJ ftesBdtcs (. 1 sdzy sBtcOBBISSd t1s0L B2 T1
20000gd 4 Au o Isj ujdedj 1fOt sogdsdz.d dAd O e QEURIEEEL YR Ol d
(M2) &0 ®KOGddlIlsdy » uPHdETEOmd daj didis dogneipegiRidmsdy G G

Magneticheads HOdzj j 6 IsjSCflskz BOcdzdIlsder j yoOfmlilsd y40) .
BECE BOGdzdIsdz = yoOmsdy, tej MMy j zH dtetso Odzdz" = ©

Tween20 (PBS0.05% Tween2 0 ) d Mmd3j M- 9" HJjtY doe Qdzd 1 16 tiztf y A
Ctsdz 6 6OIsT ftesd3r 9 Odzd 3 0D wdfet2 01 dd3zda B jQHowvdry' dedg F
dzdL Oz, BBtOBGISOdEzZcEdGkz (1 s0LB2 vl. wdjm' or HJ
fJjtej d3ih do Odzed (. 1 Ols j dzd ME 1 fdc 26 ©B dzls 3 & Ho@WdzOdz {f tc ts d
BkWJjtO, MH]JYOMEES(pB @@ 5picdB0-a0di3ff BCH, Pt @
Ud 8 Jj MMt j dzH Jteso Odzd o 50 BE dz Issegts yJ MOBsEts

2.2.3.1.3 [BtcOB #IDE@ df dablisor {f1sPOL 52 vl dzO dBOc
H W sh sted dzd  mipj Qudpddad Jd

s MM jdLdd Stcdd 8 cOlsseo HsBOoadzvdzd (1§ Ofytlzj fi
ddzS B dtetso Odzd o Isjuyjdedy 20 dBddz fted ¢ sd3dzOIls dzts?
h j2¢djdel 2B Olstste . 1 smdzi ¢ tots 6 SOt dzf & cfOds r 1S te W3,
fMtsHjtey O dd3 &CI (ptgF.9, v dOip  d3f s G40 d[M.IBh AWML HL
Bdz i, MisH j ey ON-HAB(PR DY, i3fl 0Otedhh) NaChkd 1 ORfB3f D
O L @ygjnkMmYy j dzhdtectseo Odzd o 540 HAEBAD ol i tximsfists Gy iz ¢ BOHAW ts) frichC
Csdzgyj desteOydd 0.5 jH. OCIs. / &S dz. wbmf L &L dyg df 1 dazio
fted OCIkdodessds f jtej BHUafz@@EdGtedzd Y ishdzjttujets Mk
Csdzl 8 Ol ftosdd a9 Odzd HOOYH' 5 1 d3dHClg@HjAsSh RO ts
BICrvd d 04D%INR OOy HT 65 1 Rz tcOmlsd e ®k7.5),H06H
Bf NaCl d 50 lSmddigCitesd o Oded™ SCtdd 5 ¢Ol’ toj Mk
tcOMlso stc®, MtsHjtey-BC|jepBO7 XRp) vtefdh oif NacCl, 1
BCi / BERB P 1 jH. OSI. / &3¢ dz T4 17es,ls joyjfmiegjjf 3 Od de
fted ddzasj dzmdo desds ¢ J toj i3 delpeO@iE(tEte j dzO | ©f 3 @ oo
HisB Q9 dz'Pdads (Eusdzyj dzlstcOydd 1 &f d ddeS kB dtese Odzqd
fsmdzi HEE W Jd3 EHOdzj ded j &3 Mk J tdzOIs Odzls ©. d¥ ts dziBIGIdNO Ie
(pH 7.5), MsH jtoy O sy SVB CH Ak Mid dbhef tetso Odzd



73
@Odzj Mj dedw Hdzw 1 dzjShtesWstejL O 5 [-HERdp H 16 %8
Cruvd, 2% SDS, 100 d&f DTT d 0. 1% BlesdY | dsdss s

2.2.3.1. & dsudmlsidc@® cfigzd dzlstseo  t 1 s

vbkmf jdzL ¥ Ctsdd ¥ ¢ Olstse  JdiiERSHBB]AdII®IDjdzde O]  jj A2k
fsfdzj ujet BOcddlsd j yOMmisdy' bHOL & ) §tsdBsh
fesedteCk d Hefsdkddls]d ds SN Q& dvsHd i detls wd i
&0 dzts I dzd -dzdz®BDSL § %4 , 4§ sfhdzj to BLjndiCdmjodzdjy fihdse € d o
g stetsyj dzdzs dztsL dglzé Bj BB Odzz d ©OHJSOoktsecwOWd
Multimager BioRad) . } jtjH L dzjCltetsW Stej L tstwhs &f LH devOeplefs s
OzOdzdL © 1 dMf sd L tseeBldzd jr dgzvO dals gl el didtets Ikt ¢ d3j dz
CmtsySd dedlstetsyj dzdzé dzts L dARMe Ok (3OK G o dzlz Wiz TRl s § 2 .
1008C dz BLW jtodzse s tOMlso st O HCIHSIT H)E 6O WACE , 5 6  diff
1% SDS d 1 e/ dgdz IstfjtafyisigddjdzBor  dsd dz fte o AAsAE.O df tef
HsBOodwdzd 400 &Sz BEW j©wO foslkjddoLr K d 4 d
sj ] j Okt . [ Odjj | Bdibdsty i dsfasRSQuddg f ¥ jCdzt szts
HEBOQoadwdzd 2 ®&ECdz GlycoBLue d NaOAdAd (SO & OGzy
HsBOodzj dzd j 5 500 KBSz L e Odesdz® ) 1 tsf) e@jOHALY b
sjujdedj 15 Yy d vyjdzstedibzcdietso Odedqal { etsdzt2 0 jodad
t1s tifmMkmMf jdHdiecso Odzd ® 10 ®&BCdz oatsH' fotsBSHAS?2

2.2.3.1.5 1 tod cefsstaddrligdSj o 1dsn o' MECsftesdL o BH(

ryssdedzdsslsj ¢d dzO0 tmdase j W tc Ocedd,dzlsfstodzig v jsdgm i
NEBNext Small RNA Library Prep Set for lllumina (NEB)ts ¢ dz® fg tzis tsif stelafzL o tSH dips |
9" HJj dzjWad®c 3] qzls tsoff SH - SH WHdgdRdzB d B dzd s ¥ jo©O§ yd sdzd g ts o
d it sdz' L tscz@edsR@Bippin % Agarose Dye Free Gel CasseéttdSage Science).

A tcOG d3jHdHs"dA®RIB80f.s 0 ' H j diff dsdozts " Blue Pippin DNA size selection system
(Sage Sciencd)) s ¢ dz@ fig trts Sif tistlazL o su §f &9 fzited tc s o OdA[ed B3 s ff te
dz0 f dzO Widnena Bifeqm d MY sdz' Remge@Kizd/d @H0y d ¢ diumina) . o' tc!
HOdzdz MBS sftesdL o iy § B § dzd txsjefexizydvic 820 O df' dzO IsGeBards §
(dzts d3d to d i i dzgtuays ace@skigyy PRINA337889 dzts d3j tc s ssdmnple ap€essiqn
SRF80974).
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2.2.3.2 1dkited$ dzj Is sy &BysL it & ® ©fgad GO 2Bt g s s fipls O dz
stcOdhdhydHf sd' L o ORBRLCIHP &j stH O

CCMY J tod d3d dzls ftetso sH d dzd Mts ¢ dzO[aletsihn d3lpsUsts e[ tE t
dL d3j dzj ded¥ 3 o Istey n @& d tsdpted Ulg dtf df o dztfetsa) |§ s itelj | to
1 jlsted (HJO®Rjstesds 15 fMd) OHCGjLdBdd & Sdjikt
ftosHEyd e Peuslgrn or tOh do Odzd d f sfjdzj H ts DX S, dzts O
sfdMOdts o' hj (fMd. ©OLHjd 2.2.3.1.1). 10kjc&
(100 &Cc/ dsdz), d CSdzjkCd §sdjhOodkd dO d H do 1
CdzjsSd ftetsds oRBRaf g delr D ds d % O&vY oy ffdy Qulgsl. o Q)
22311).sdzj ksydz 2 GMOHES ddL dtese Odzd, $OC &§dmo
BEW j O, MM td/OIHCE@7 . 5) , N&ED &Mdd, 1 DI 1%
Triton-X1 00, 0. 02 Tirbo DNade.l /(Agbidn) d 1 0dgdz REGES dgs{aid H
{ Mo Isdzj dede" 2 € dfjjlstasj s iR dagd LeO sy d Miskz®  f totsB(Anbbry  d
Hs Ctdeyj dglsteOydd 1.3 jH.OCK. / &3¢ dz. tjOSyd s dedat
CsdBizO dzs?2 Isj a3 j tOls 2 to j SUPERadgazRNASe jnkitiitor (TlesneBosher dzd
Scientifi) Hts Ctdeyj dzelstcOydd O0.35 jH. OCI./ BCdz. [Bte
s dMOdts o ©OLHjd 2.2.3.-ds2, s GEoxaERddy
203 uiHGHpH7 . 5) , NaBI0 SMgel,, 1 DTS 1%Triton-X1 00, VBd
YyqdS dztscj CmddsdH O JSURERaBdh RN Ase irDibitsr. / eg© tze SHdz' 2 B
L Of sdzdzw dzd B W j te2sQR, d3finisiCig(ehy.6)f 1§0d5f NaCl, 5 Mggl.d 1 d3f
DTT. AjdzstedW¥kzcdictse Odzd | tfBle v ded2BPgd of tdsfj U2 TBIQO 1 ¢
(sISHE Ti) . [MOHBSSC tOmkotstwdd o 10 SDBf o s®Mn
ddzS zBdtetso Odzd o Ikjuyjdedy 30 Bdde ftod BPBAN, tcfsEm
d3f v tHEpH 7 . 5) , N&Q) 0.1%{NonidetP4 0 d ¢ CdsjdBH'Iststctso
(Sigmg ). t Oflseotste Mo jlsdvdd M §odsh: & yjdlstdW
Csdg 6 ¢OIsr O®AGI Ll ¥, MowL Odede" | M dBOC dad Isc
tOL 2.3.31.3) REBBzdsftej ydfdsoyds ftsdhesHgid §jtsj dgj
I i fsmdjHizshdj BOddflzdydd OdOdRe @yud'. 1 3d,d
rysededzdslsj cd §sdzzyodad {6 [kl €dl ddehdDadad
MiSeq(lllumina) (21 75 bp pairedendsreagents
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2.2.3.3 tdedid 2 sl 02 zd'tZaSIOdzjls € ) IsfsEtsH b T
2O Sbkd bktcOd dets?2 MBUH] o Htodmizlsmls

[ dzvie d B s ) ts df diptstseivtsd 2 dzd dze O, o ' Ity dBdf jsdiaists &f  jish dsdfsis C
dMf sdz' L 59 GdedP B Yaizj ISAEK2 &G cdzd f wsH E(UIIIBs fd jo ' 6O j dz
s dMOdets o ©OLHj dZJHEKR 9B, 3.2, tc0Od j €dzj S &0OS ¥,
ftedmkzlsmisodd daidU e -BEMNUONEOF) 1 shdajHkzs"dj d
Cdzj stsyde” 2 dzdL df, t®HtcQpElEy zrdecsDdtfy tipely?t
ftoso SHEPER] 5 dMOds o7 hj (3. ®©OLHjd 2.2.3.2).
Czj ssC, st PusBls tORHlsosteWwdd o 200 AL &Y K
1366M Mg@€l 0.5 &M Sruvé d ddPoeidGlyeabedaf] &) H1o50 tegSlsd
o W L Odzds -FLAGIO daiglsifjM2O dsdo (Isj uj dedj 3 Yy ftod 4Au. F
WteOCyds tedetmtsd ull 94 dHtsc j kzdZsOhsd g oy O dn  to
fMowL @ohdafmw ) Oddsdlsj dzOR], o Hj dzv dZfRIzdb (Aistdody dzl
e zOMmdets el Bk ftosdLotsHdlsjdv. uvuslsOd diz¥
Cdzj HEK2 93, o tcOh jdzdz” 7 s'bd fasimiziddilesdd o 1 dzw dzd
[ Odzt dzj2h dj MsOHdd sl sdzO, oCds yow fj dij YGo
syd fldStdas o sH d dzd [IBs256z0Mdes dB dzd 5lsj € d2@ e j
WicOGc di3j delsts o ftod G slstse dzj dz d MmMiSejddtetse Odz ,
or MsC s tetsd L o thy ¢l jj diad detised t© dzd v fMtstslse jsMilsalzs h d j
Hj  tsdzd teds® O flzezO ISkrBand{gzts 3 6 d fy iy dejucly Bacd3smpif PRINAG63539,
dzts d3j tc tssamepBacaepsSiof(SRP220276).

2234pdzO0dzd L HEX2IOBC, HJ W d gHIlsdd ~f fdgshipiC (1 8

s dzj Is €HEK2 9 3 (1 s tSH dzts 2 Yyohegs 6 jsitedd da@ Od3iC
Ckdz sdo Jtetso O BMEM o ft€HEBB p fticdmMkzlsmMlseadd Odzlsd-B dt
Mistej  Is ts ¢3G0y ¢ ez.d3dz) . SBEHO Cdzj 580¢p C = de¥)bize ¢ Qeldeffes i)
stcOdzMW d yd te s o O dp§UPERER L (#B4 H Odzdzed 1 2 ) Is pSHPER(] T tsdzldctistsizt
i 5 d3ts h TurboFect transfection reagent (Thermo Fisher Scientific) . g zmlsw 2
steOdm® j Cydd, SdzjlsCd Mmd3PBRAdzA fiff Nyt * o8 Isdg jupigyderts
d 4Au. RL Cdzjlstsydzisets s OH ¢ BRIzol @heimip Fighgr Bmienfifa)s o ©
9T Hjdzwdzd IstslsOdz dzgz¥ 1 58 dis ISfsts®ldAas Uas &z s ffj dAs§ L aniis
f1s tBtOBOIsT 9 Ccdddn §f Ms1d8 @ Lsts 2O ddd PreColinie PNASHE OilgeGStion Set
(Sigmg f fsMmdjulzs " j2 HJ{ dGohnZeroGeld kit Epidentef ts d3ts Oy |
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t1s Httse jtow dzdAgifgnt 010OBivdnalyzerin d M s dz/ R GDORP|Fatkit
(Agilent Technologiey . B8 dzd slsj € d § tsdzlz y O d&PLiDjTotdl N Hdekitdts o ¢
RNA Barcoding kit (Life Technologies fMtsec dzOfmdzts  totsls s uspilze jdmttadfa ¢
ryssdedzdtsisj ¢ f tcts tsie @Pkd S5WL (ififdzbdshnologiek . [ OdzdAn 4 & t
9" dzsy § dzf dzOGehBaGKsh) B BE3eOL H)jdz 2. 2. 3. 1. 5

2.2350dz0 dzd L  HEK2IOBC, H j W d ePB dz'fif ffssks Myis t 1 s

CCMmY j tod d3d dals T ftocsotsHd dzd tHoso lssip @iz d © detiscHEKRYE) Gz 4
9" Oh j dzdzilzs 94OL 0 On 1 jIsted, itlgtsOdzM% @y d st B ardets s
2.2.2.2). YjtjL 2 Hdw f§fmd bttOdhWjSydd {§ tdzt
tc § O G JRidslj(Invitrogen . vUBlsOdz! dzz¥ (1 s 9" HJ dzv &ufelink[RNA dzd
Micro ScaleKit (Invitrogen d ®BtcOB Ols’ oDAASE70,[SigedO.L SR dzH j € Yy 4
t1s tyd ded o Odzd RNfy 6000PilztsKit' dz@Bioanalyzer21009 Agilent) . RL d3j to
Ctsdzdyd Mlso © 11 s { tcts dNamaDiogzt000 fiff hetfnts Eighér Scientifi  @ubit
(Invitrogenn . 1 68 1 &S¢Ge IstlsOdz dzs?2 1 s dzdiLdzw € @pisabERscsO hgiBd
fn dmf sdz NEBA&ERJARIMRNA magneticisolation Module (NEB) . i B1d& dzd sIs |
2O sMmdse] §odzkzyjddr = ftoj f OtcOlyyodgOd3ityEENeMt Witczid 1y O «
Directional RNA Library PrepKit for lllumina (NEB) . O ZOzdL COyJmlsea® B(
f s d3tshBioanalyzer2 1 0 0 M d i Hal's usiigOSedsifiity®NA Kit (Agilent) . 1 s
OOz L-Odpwdlsy ¢ M ftsdiksh 1 K { CFEETouch BjdsRag dzdzted B dzd |
9 1 Codhsdzwtcde » S dzdyj Mise ©O- HSed2300 Blumdza) ts ts 0 O dit'ts tod
X 100bp. &' ter j HOdzdzr j, Mcejdzjtedtetseo Odzdz § ¢ sfydzy Mmd
GenBankdzts &3j ts  d ) ) (itjidy EcesSioaBRINAG11889).

2.2.4 1dsddWstedzOlsdui M d?2 OdzOdzdL H

2.2.4.1 1dsdda stcd30ls d WPARCLPAZC0 RAIZEISLS ORO dzdf 65 H Iz
FLAGesl , ' HOMaR] & 2PsCdzjIsC OR ,eSIHj %W dydlsdz A

ltetsyd Mid dsd Higots'frtcso sHddzd M dMf sdz! L 59 OCkG j &
GWO9 0 Qiagen . t dH" W dd Istesanbigagudithits 2; ualityinfiflse . 0 3 1) ,
f smdzj HS9 Olsj dz! dzesmisd OHOfIsjtese, O Is@hgthjractog 0.8 d H
similarity fraction, 0.8; other parameterdy defaul) dZzO0 fsmdzj His8 Pleigidg’ s MIs
046235kt dNBE223363,) .tsfsf@gh dj Mds O  fij dizff W Pdzis d tets
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Gj detsds Y8y j O d(f{ tsHiembteanGotatiopGRCI8 8 . 8 8 ) “ NASEt
analysis toold if © ¢ LCIKCOGW 9.0 (length fraction, 0.8; similarity fraction, 0.8; strand specific,
forward, and other parameters by defadlt)s ¢ B tc © BHS@s®RIPAR-CLIP Y d St Hdz®2 H | dz
MY ts d3ts P ChP-Seqanalsyistool (CLC GW 9 . 0) M dmfsd L sea Odzd j &3 M
( BOCMd B3Ok dysvalues &OwORd) MhHf®eRdep t1s dHjdsd¥d
f tsdztsy j HA((A/GH dzv  di3d dzly-I)tc Qdzif F/Q (AIO)-Is te O dzL affydf U@ = ts Hir dzc
dmf sdz' L tbasi©dadagpt detection tobjth)ydzj H 2 ¢ § @ 3G A3 (pl@dy,Bdignore broken
reads, no; ignore nespecific matches, no; minimum coverage, 10; minimum count, 2; frequeincy, 1
95%; relative read direction filter, no; other parameters by defaull).¢ ds tehf dzL d yd v d&3d ,
gqdzgd dzd i Mists SOC Y J d o € t5dzls isSdirddztday OoRjta@® L yjL (s

ltcd OdzOdzdL j -fmjcidedzn rdzsd dad s3d L Oydd tshdes¢ My ¢
Ctstetej S ydw shdBts¢ fiPOLID MACdsrdey LEsharn®aingni Tigol v.2.4 (Life
Technologiep . 1 sfydzj S tetcj Cydd HOdzdz" | OdzOdzdL Jtetso Odz
CLC GW 9.0 Qiagen M OtOd] steORI( Mifis biRB)@'dsFtclzs h
C Otols diagig 0 @ 5 BHRNASeq analysistool d&z0 yJj dzse j YJERCIBB . € 3 dzed a3
H OdzdEnsembl fd3. pr hsiststeH d dzOIsT d3d detstedz’ ~  d dzls ISR o
[257. [ ddztstedz’ j ddestetsdz , §Jtej mj ¢ Off)Cddpsimyd dg  § dsLdztsOy

2242 dsddt StedOlsd Uj MS d PARCPHE. SHIGdsR OF , § ©SHE

4 Bzdz' sdfdzd ¢ Oyde tedHse GHE-Bentseripf d259. M) v § B dgfs
OHOff Isj tetso d tcdH SO M ddLSddz ¢ Oy jTimGalsaiy.0.50 kN
(http://www.bioinformaticsbabrahamacuk/projectgtrimgalore. s Otclsdtetseo Odzd j tdH s
f sd3tsh STAR (v. 2. 6. 1) M dmf sdzr L 59 OdEREHEE.93y (0FAEO Lj AL
2240, 1 jHEzOpHsC todH O 5 kded ¢ Odz' digh g5 sz © fig W jo
f 5 d3ts hdedupi § te d f WMBtoot [259. w02 Isr WPupbDdafwt1s dHj dzlsd
5 §ssJ/Ckeod. dyd?2 o (dzd¥G)-swPdgrdyd?2 o ) dzdidazdnfr
f sdztsy J/EPAMG)-Istc OdzL H gl R j s o dzw dzdBadiy VafiamiBestéctiontool d LCLC
GW v.12.0software(Qiagern Wddz' steOyds mih jMmlse dzv dzd § sdz' L
HOdzdzr § M ¢ oHjJjdifditaiaditais@adOfddrO SEQ(@SE 282 65) . T/G@iISH J dz
steOdzL dyd2 BEuydlsr a0dzd fHted HOdz dzgj 2 jd3 tcOMMdzsiste
f OtcOd3d Is tc O d3: dsdtezdfsdgQdz! dzts b, § ®©:¢ dzd d3O dz' dzOW Yy OMmis sk
stcOdzL Jydj2 = YCFW DBRZzEzy@hdEtsidz' L so Odzd Hd&W HOM o
cOL dzd ydz' = f OC jBotwadudfoizOs OB GzdwY 6 j dzse d IstcOdzin¢
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GJ desdzdzr = f B/&@EC)lsef@dy, QupdeB s teso Odzr M §f dOff thidsdARW s o
O dzdzts Is @zpdlfGRCIB 8 . 93 . s UCKAG)-lz@BdzL d yd2, dai Mtsslse
CsHdekzs hdd&3 i edtsdzOd3 ¢ J dats O, O kOSYJ Iin, Y
dmés¢ dzs yoodzd dL tc@mdgsis el dadsicH d @zPIsT steOdzL d yd 2

CtststeH d dzOIsT CtsHdtkze h dnA yomilsj 2 Msslse j Is fgrisamhbls h
GRCHB3 8. 9 3. RHy&Isd¥dSeoyde fd¢tse fhipseqdcavdraggvievin N t
HOdz! dzj 2" j o3 OdzOdzdL § o tffts dz'fLjtcej Ak Ols & df'j W@ (AfB)- § &
stcOdzL d yd 2 . l dzz Is te d 7/6G Q(AG)-Is tdr@daLj deyidod' ,J ¢ tf s dzts ) § dzd
ZOdBtsd "d&3 fsSter Isdj B3 He@dpinjdgiddsite d o Pz Is oCjALMIs o 28
fnh fo™YsL9 M Bt1s. 1 oheiwmial ) dreRSipd % (BTPY s
Downdload i Ensembl (www.ensembl.org/info/data/ftp/. R L dzd ~ B dzd
f smdzj Hise Ols j dz' dgsfyls d stcd f dzj stso , WdzOdzeC dqtelze h d n
Mudlsr e Odedw 1 Isd §sMmdzj Hise Olsj dz' dztsigls de@BO cdzd f =[cky Nts
WebLogo tool (https//weblogaberkeleyedu) . S zOMmiIsj ter cdHtse GlsMmMistels
fesCwrfifgdo j Md Bd] WO BE dzOMisj tese AU | § EMEESE] da
1dMsscttOBB d cO¥Vdsed fshistts] diteshy teiPERdgedlz “RY dia
ddzmlstczdzj delstse d WhkdzC yd o s gzic g dzyf dzlelss 9 H BBy j dz
WEdS wdrd d fMtsslse jlsMmlseakze h dj CteOW dS¢d dopdls tcts[j dz
tsB dzOwd} j ofjnrn BJ &Z¢ 5o, EMBHJ By OO KRG detelsTsdbifartsi§ dz’ |
oL WIsr FTP @dawndload i Ensembl (www.ensembl.org/info/data/ftp/ f tctsM < Odzd to
2O dzq ud § ¥ EEEmEEEG o B ) f 5 dfostingshf @ & L 59 Odad
vcountPattern( 3O ¢ ifd d3Odz! detsj S tsdzdyj Mlsets HBf EZMisd d3r = d3c

2.2.4.3 1dsddWste3OIsdyi MOJR, OfAS®dAd yj dedydzilzr &O
HdWdydlsar28 ¢ ts

[ 4 @3z dz! Isd §f dzd & fpdidVtee2Q@idzdz” f eSO dzOdzd L d tets9 O dz’ dzO
f ts d3ts P FastQCtool (v. 0. 1 1. 9) , tejLEzdz sOIst O dz0 dridfiltiQE toffl tc j
(v. 1.8). wuwd¢o jadiafifdstojlzOidstfiic yegimmd teso Odz’ LGN IR0z L
software (Qiager) sts ML & wizodzQf oW d dz' steOydw tdHtse
s dzyOdzed®s ) d, SCttsdj Itsets, BN dzd EZHOdj d OHOYf
B dzd C Otclsdtetso Odg dz0 GRGB8s.09 3y j MS df2s i35 ] tzBNA-Gedpm Is
analysistool d LCLC GW ( dzO fls teIr@né gpecific = Reverse tshils Odz! dzr ji §f &gOfr
Zdslsy Odzd & ) . 1 sdzlz yj dzdpamgtt O dz'tc j B dizd s Odsfijf sdz! L ts9 Ode
Odz0Odzd L O. 1 Ollsjtcdz twOMftej Hydzj dzdwWw tedHtse dBIYHE
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GJ detsdBO § sz yj dz fsystesRipeRVv: 4 . F®LJIO I sHmyy s § td
(read counting , slsdzsimw h dafmw € COyHBABE ¢ j dzizfeatureCodnts dzc
(isGTFAnnotationFile= TRUE, isPairedEndTRUE, strandSpecific= 2 (reversestrandedd ) dL {f
Rsubreadv. 1. 22 . 2) . 9] ozl widmzdz@ "™ IsOB dzd yO, MBHJ ey Of
fMr ter 7 tcdHtses HAzw COYHBGEB GJdzO, dMfsd L s OdzO
GJjdzse M f sdBESe(v. LlOLPHISO®) . 1 ODBBESER: Hasignform@d=EZhaho

+ condition batchi H j dg f toctso j H j dzd ‘batch = IfiHfdgftdcpd@itsdiiatth,= 2  H C
i so & tc 3, cafiditioni ¢ dzts tc i30 eelL2PdzddztscE H O 2z dze GHJ ¢ dzsted3O
HEK293 IstcOdzi¥ d yd tetseo Odzedgj 3 K ipsfidisifoupaz’ dA®D ¢ dztsCH Oz dz
Cdzj SHER2I® 3, bkttOdnhW giydetsh @tBgiog s. 1 Otbady IsHas BCO o &
Weted3dz dzz H dzw Istscets, ylbachir W WizjufRels ' ¢ Blst tdis )y dalzZ$ ¢ dzd
LO ItE s, ftssls Mty t§d d3d dz2s© f ted e slss9 dzj dz' 9 to(
C sdi3tf s dBCAzIs ts(Is pr@dptedomponentanalysiy ftotseo jHjdz ) dMmif sdz!
plotPCA(ntop= 500) dESe® OF jsi@j batcBdyHigdWistgo é M f cBE!
removebatchEffeatf L ff Qénhgnds(® 3. 42 . 0) . vl dzseo OV OBEE®Jd MO
sMdeso OdzdzOWY dzgO@ 1 9 C dzdH o' 7 tOMMiIssW dzddisbEid L  tdfOIEM UL
StatsH dzv C O}y HBEB BtOL Yo, i M ipkestpazd®L Mt Ggdipsdp @ -
v. 1.0.12). tOfmMyyls f OtcOd3j Istc tsvaluehkadytc toffj t€ tsed jteHsjo d2 diqk
DESe®@ ( 3pdsj@mminii Hochberg 5 Ed@sdzyOdzds ) . 1 DESERQ dzd@zdd L
sOB dZzd yo® ¢ j dzetse My j 20 fEklsjd M dzj ¢ padid< da. 0 dzj
|Log2FoldChange > 0. 322, Clstster J BT dzd s ldedeiimffiddasz j ddgOH:
(DEGs, s Is diffededialty expressedyenes. | COAMHE | dzjoB®aftctly f sd3tsh 1 &
plotMA d IDESe® . ¢ dzOdzdL tBtsc OM j dzdv 5 W & dzSoy of5tiedide zdj
d H@E dzlz dzd tEGsE'™ A 5 dzdzj dz 20 Getie2GidEdYyLBA[261; O dzO dzts G 0
0dzOdzd L fklsj 2, 9 C(tlstster | B3s cEEs, 8B tIsts dzda) & dfy y
w z dz€ edrighPathway (pvalueCutoff= 0. 1) dReactdm@RA[vI4.30.0). GO © dzO dzd 1
or f sdigedndej Hizv Y OBOD d3,: Ishie @QrBlgsis type: PANTHER Overrepresgian Test
(Released 20190711, Annotation Version and Release Date: GO Ontology database Reledszd 201
09, Reference List: Homo sapiens (all genes in the database)), Test Type:FISHER, Correction: F
[ dzv 0dzOdzd L O DEGstg j tpd B s iz " 2 gyddtscobllyc d i tsdz! L 59 Od’
gL 343 d 1469 ¢j dtse MmMiReRa263s fldefmijdzdesh s O=ty iy @ dzd
HOdzdzr d3d or ftsdzdzi dz ) dMyitsdz L so OdedJ &3 §f sdz' L ts9 Ols
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2.2.5 [jbtsur, {ftoddj dzj dedg S tsiedzvn da LzQudndgisiiy | X i) s

2.2.5.1 1 tdzkz yj dzd jeSlts jof EhpEipkizALiEs dzts ¢ fs

s dzj ISE doli BL2IDE3) B' dzd IsteOMY tstc d&3d PETDIORIZAG-eHl dzOd. ¢
o 80O jdr fted 37Au o LE I de disiidsty Q dz’ talgtsts dipteljdeQidzls dzts ¢
fzlsjd3 HisB O dzj dzgd W § s tc OUBREN(dly ddgfts)o,O dafis iz S dnj Js € ©
fted 18Au 9o bjyjddy 6 Y. 46 sdisddPdakE? 2n t8F5 ddIs
dzONi-NTA Oc OtetsL j . ) tsdziz yj digdz'i 2 O dzdfizt 0O dzdO st teslsd o
ftsH j to) Oh j ¢ BIEPRSKOHd{pH 7 . 5) , IKCTI) 0.089% Tween2 0 d 1- o3|
R tcCOfstst sOdetsdz, o Stdzyj destcdtetso Ocdzd fy f soRsh 4 ¢
CodzsdzC On. s ftojfOwOlskz BY HakP] dplste @g diaf A0 W.dzd Y | to

2.2.5.2 uHduBgEnSegyglstso Motslse jIsMlse @M 1 d B wmP e dz
vitro

1 s30Isted y- Hdzv -5t Geldzin € @l filspts) s dzz Yy O dzd o n St
dmyf sdz' L s Oded § di3 MY J yof Mkfdfy RS ~ i tetdds2) d3 jOdElpEX IS te TS| 1
11F d 1Sinee H dzv fmdUdilsim @3w i | 6 v OB dzd.yO r-ig®Ilsted yr MH
f sfdzj H 5o OBGdm sEsdidss tc 0. 1 ©dicusjHdzd’lsf 1S /Adits dzd tets @ O dz
9j CPUEI fts SMadpR lseizj ted ¥ dydtetse Odzd ) f s°RBEG) vy ddn g € ¢
st OdzM $ tod § Is "T7-l4f tes@izkem SO Yy j 2 f dMf sdz L ©edf®dedsjddg , o
s dmAdz2es, o sydh Odzd + dzj SbtesWstejL s 9 Hj &ZObkKd
dL cJdzv d ‘ud@igsideEcOzited st Mt MisOlsdmisdud ME
SUf sdzz yOdzd fted HtsB Oo dzj desfUfP o MeEa® T jjdzth dzdzz v € & B
UTP.

2.2.5.3 [yj dGe8 fip dbuc@ad@dcd i SOBd oijssHsd ¥ dd
Rttty dd¥ der dt]

doW L' ol dz7 AstelOda S tod §f Is o8l fif eEspdBHEdzd © B
BEW jtoj MowL'™ o Oded W, HEPESKDH: (pIOT j 8) ,2 0 KA 2 BMgCtz[
0.05%Triton-X1 00 d -BES @f stst sOdetsdz, ftcd 25Au o €Sl yjy
9 Otc! dqetso Odzd bl i j HYjtalefO R Of Islts W dzdzts s e OEalg g jodklf ts @y
dlsj ¢ dz MowL-bBOdEf ¥ tcdipBssotsyigi Hj dzvdd M {§osBsh
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fsslse jlsMiso s h 8 fMdjMmj2 ujtejL dedliesyj dds BEL d
Healthca®) . [ OH BSOS Isdo detsfls! , MisOsh s mw [288. W dd Ist

2.2.5.4 ¢dOdesl fijp blePad@EdflsOBd ) §sBkEsh & dgj

voW L seBdffjd3j Uj dz" AsteiOdaS e flstse ftoso sHddzd, §
2253, dzj Btsdz M dd3 dL d3d diAifzd jndzls M& O if ®¢ dzd njdig dndfO .5 Y ¢
tvs d tivs, MmeowLOdeslty O isluazd i dj-dkisdsts¥ 4
ZOlsdo dzf 7 kfdtse d-MC (61257 &F) vded ROz B to titsta)jd Ldzkzlz
ftcjHo Otedlsj dz' dzets 50 dzO) H Odzd { azfsS IHtdwY tfe j i O] 1 sty & X
tCOLHJjdzjddy cjd o mMkzhdoOdzd d OHIBOoIsBEOW (d tc

2.2.5.5 mddadyuimk Jev-tfwesdiytded § Is O, o ChisedsyLdreRidEs s

dowWL'" 9 Oddgtg Odefp Sl sfOtctso sHddzd © BI jd3dy 20
MsH j to Oh j BEPESKOHEPH 7 . 5) , KA, 0 2d3[/BIgCH3P.05% Triton-X100, 5%
¢ dzd yJ ted dz@d3dtc C1@MH Is @1 WsQdagdizd § 30 dgddzf)taids OBy |
Ctsdzyj delstcOY@W B j 29 BB dde@ t | s CMCTA fiptfsts dz'H L] el @ dzdHd1
tcOfmMseostelz t1 s BHd&EZ bkttjls: BI jBO Mojyijtftdcetslstse
d 50 HERESKOH (pH8 . 0) , M §sMmdzj H Iz MydRts deflza® Iz sy diy o2
Is 4 ud dad J 15 o3d dz. tdOSyds tsdg Js tOUZDP Isiae 10 [©OE@AtEs dBCS B KOt
100d3f t1s o©"HJjd&vdE]lsHH PBdstcs stedidzs?2 1+ CMistcOC y
sMOYHJdd j d&3 1 IsOdzts BEON.Y tclste tsel f dze] (i tcd@zCN &S B © O fipls dztf of |
Hts Ctdzyj dzsteOydd 80 &S . 1 sfdzj dqdzS 2B OYdd o [k
tej OC ydse sMis ©Odz0 o dzd 9 © dzd f smMtcj HMMlsosd3 HtsE B8 bizg dz
9" Hjdzjded j &3 t1 s, .S OFd HzEHIPEED dzb tzh 3 1 tc 58 G€cd fif Qo
o[266. t JOSydr BtOIsds? IstcOdNSCttdf ydd dO o&GsHdW.
Bz fted 42Au o Ijyjdedj 30 Bdide fiRsed yd s &ERS
B U BBFEO2 B O (vOBERZANT® d2 )L, jMH..5 BftcOls dEAMV Ists
(Invitrogeng o BEW j tcdzsd3 tc O fFHCH(EHSB]. 350, KEIAC, udt dMuiDAC). d
103f DTT. ltotsHiEzZC IsT tej OCydd tMOYHOdL M §odhish! s
MeHjtey O Jjd&3 0. 1% Blos3W | dets dzts o sq O ddgdzzj ¢ sd dtc ©
Hy z2Olskztcd tcklgthdg ok ¢80% . | J dz2 or mMkh do Odzd d t©WOHJBOE
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2.2.5.6 R BB dESEicwdfeHOOWEY ¢ sdf dzj Chse  dL
ydlstsf dzOL &s0ls d yj MSHEK 29 3 € dla@®dOdsts o

v bdfdydesets ¢ MY j PGS s @ S ozdiEe @ &9 dzd G &
sMOHtS toj MMl j dzHJteso Odzd o 3 B3z BiEHEIpE®D. Bz L d HE
NaCl, 1 d&f CrNP§,0 . 8% ¢ dz d dzcSgmy Is 5 @ tc @ OS] bz jORUs[C
fsdgtsh 1 8 yjdestedWze PfssA@ded v tstgdj A JO 1 osddz. A dI
fsid ©MOYHjddY wHit SMejlsdYddd y4Adstcd ¥ isg i &
CHiytodzr 2 1 CMstcOCIs §f sdzkyOdzd toj MMy J dzH gl oW p ©E2d dzd
MsH j oy OPNPA® 1d% 5% ¢ dzd y4J ted dzO. sy j dzL d ¥ ( 1 GFgz)s C
dedzs@d 200Ijd&3 sMo jlsdzwdzd M ¢ sfEsh 8 yj dzlsted Woac d t
AAu. Bz YHjtedsets ddzd yYydststi dzOL GO d yf UL Leudz » &
Dynabeads Protein G, fMew L Odzdz" - i @&ils d Is jrad@ugirdzts §f Qadglsuck
tcdBtsdazC dzj sftetsls j dHdz 7 C &St dzff Elgssp d MG H f oy OMAR
fJted d&3d M do Odzd (. 1 sfpdzy {1 lssets Ctsdal 8 6 OIsT stedy H '
fMsH j oy O Jdd3 22HCI (pf 7 . w69 d iy KOIQ dBf. NP-20 . r dzv  diLie gz
Ctsdzl 6 6OIsT tojMmMemMyf j dzHdteseo Odzd © 50 GHCE(pHEDO.MIE) S (
SDS d ddfkeduto Gipde o wifj GSddzj Hjes or Hj dzded
nzstosW stcdgdes? 1 CMlstcOCydd M fsmMdzjHizsehdd sSMOYHJ
fpazzy d dzd KROBtedyodd fted ftodetslstsodzyddd Sr1s
dmf sdz' L tsandomfdig @2 BNYed tcj o jStederSdpt IV reversetranscriptas€ Thermo
FisherScientifig , Colsstclze ftososHddzd MBSedzOMdzs f eIstsC s
ftcj  OOIsOn SCr1s ftesoassHddzd 1 At fn d MRANSOk'Ft §9 O
preRNUL1 Rrt, RNU11Frtd R,1 O Gy yRRrdA?2 O&{ dduld S dzpdd @$1l
BWit1 LY B¥it1s Mstsise j Iskd RY detzs OB zdBg WP UGE (b (
2) . 1l sdzz yJ-flzdas y z CusAh{j day Qzd -dztods 306 OtetsL fgets df ts g gz iy [z
sCtcOh doOded j i3 Btesdzgd Mis™ d3 1 Isd H d Ghdgnilfoc ¥R$ BibRadzd L Oy d

2.2.5.7 uvimlsOdzse dzjelzd § Mm» f ® iPls T 16 gy @p

vow L' o Fomtfjjuj dzsc st QdghipC tod f Is O, s elsle j ldfyly o) sk
fMfsH jtoy Oh jéts MisOIlsdmisdyuj §¢ d "Rt Gesiy j fdets of ts HffptdQ Is $G
orhg GOLHjdj 2.2.5.3. 140¢Sydiazzssddkjos 6B fi
2.2.3.1. 1B tgfOBLOABY jodddzd (1 s OL 52 vl (50 JH./ di3BS
fsfdzj Hizs M j2 syudhles? Wwed®B%ess (odath BREY" didsy .-
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s kffisdy ¢4 dzvw, mMetslse jIsMmilseo zs h dJ OHHECISO, or tod
sBtcOBBISCd ftotslsjtsddisdyd ME d BYBr Oz PR ¢ J dzcd d ¢
10003¢ dz @& BztcOo ! d dzts?2 CdMmdztsIsTCNBr,fitsa j tésyj Qhjjdad j O
Ctsd3dzOIs dzts 2 Is ldsjj B3 J Yet@®tSH 2 C IsT CdHtetsdzd LLO {fitedsryd g O
fsdzzyj dzdz" 2 tcOfmMlseaste dMif Otew dzd dzO ol@BZ € izdgdzs T d
fsd3i " Odzd © 100 BECdz ttOMsolOBzO, 8 MHBH EFENMizc® 6
Gz OdzeHEl dalddzS B qtetso Odzd i ted 37Aw o Ikjyjddy 15
tej OCydtsdedzte B Belzgeiny , 1, isdyf sffjcddazdr® ddz yJ dzlsted W 26 «
303 dz  tedgd2 MOAQ [ B tc OB tsls § ArgCf deHsts tisjH i lsizf[H O L[ 2 B  to
9 100 MBSO MiHJ oy GHCI(BHY . 55 , @d6b, uliRd mizf ¢ 1 BT,
d 0.01 AlgSCe/ e3C tizj yftbed j 31T Ay 15 SCtsdeyOdedd o deS zB
zO 9 0OC Ekk didzts 2 fmih ddz¢ j . ] sdzlz y 4 dedz" § ) toj L zdz I
WtcOe 3y dzf)yh dIsm § M W tcOG d3j dzls O dzgizts 3] dis i of @ LABB)S URddslizg . «
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