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L Atttro t:trlrtt :

Aarrrraa ;(r icr.lrru.,ruHa Ipc;tllallra,reua ji.'rr 5o;ree vr',rv6,;tulHoro n3yrtcHug \tc't0A0i] ana,lr.t3a 11

ualHlrllyirrutr{i.I ltocjtejoBa't e.Ti,tIocr,\.t lI I IVKjloLIfloBLIx Krtcr,tol . Kpovc roro. B pa\{I(ax .{atI uofo

Bbll)illlHI'lIlaII r{- IIo!rct(ort r roc.r rcl{olra'r c;r r,lloc'rt- ii. rfuJlor erte.t r.t'rccnorrt atIaiIIIla.
flpcitcxa]a]ilt lellol] ]r ro,,tHpytout]tx y,rnc'rroB lcuolla. Harcoueu. B 'reqcrrlic (vllca
paccrlaTrrr'1B.lr(rfc,{ ocltoBHr,tc uI]'IellireT pecvpcLt t.eHoltttoi:i tttr$oplraqlrit. gc6- r.r _;tora.]tsttt,te
ltporpa\t\1l,t tt.trl pa6o.r';r c noc.lle.\oSare;rLlrocrrNll.r HyK,rteLIuoBbtx l<HcJIo l .

Ileo6xo. i.it rt r,nr )/cirotli.tc\r ,IBitre'rcr o3t rarorr,lrctruc c Kypcolr "lJgollrrsrii (l,pc
6rotlurllo1l,ilr lrrxr'r". )[ucrplri:l.rta 5a:upvelclr [ra 3naHItrrx. npuo6pe r.er rr rur c.ryJellr1\r1r llpri
HjylleflrllIleopc'fr'rqccK x;i \lc fo;ltJrrccI(r.r\ oC oB j\'to.rteKV.Igpuoii 5Uo:tor l.ttr. cl3.t.r.tc ri.rKl,l t.t

I lpOl pilU \lll11(rlJaH Htl

3. trIe.'u,_-1*EJ.U!-A!.e-U.U!jg!.11,[.

Ue:tr','lttei(t:tt.ttrtttt - 1,r',rv5- tclr rt)e 03rar(o\ri,ct{uc cly,rerlou c \1er'ojr.t\rH rriirrrrl\,ilJrln!r II
ilillull,l'l2l I l()d.l(), (Ot:a l'c.:tt,ilttc tCii H\,(,lelllrOBbrX tirrCJtO'I- (ICHOBIIbtMH SltOt r(l0prriillrrrcCjir.r\1Il
zutr opHt\il:\til rt ott:tatitt pccvl)cai\lu t'ctroltttoii rt t t(toplratqlt l,t,

3ar*.*r,tircttrr n,ruH],r :

O:ttaro',i. r.:ir rc c aL-xr().rlor'Irlr.llt cct< t:lcl l ltpo siilrult IIyx.:teltHoBlltx I(Hcjtot
O:uirrcor.:.,:rrtc c ocllollu-Jlrrll l)ecvpcaMn I'eHoMrroii urrrlx.rpvartnn
0:lt tarttli:t:tr,i.: e iini optt'l \tar:nl B l,rpilt3tJ t utan r{ s l roc.rtclloBarellLuoc't etli ltl tt;tet.tttorrr,r r+ic-;io-f
Oitrii(or rcrrrtc 0 Ll,,It'Opl{t ]\'t a\r I ocTl)()cl{I.l, dlH_;tol.eltcr.lr.tcctfl{x,rlepeBLcll
O;rrarov r:l;rrc a it,Il oprllMa\0l rrpc.lcKajilnxlt rerroB r.t Ko,iu.rpyt()rqtrx pcr lronoB r elro\1a
O:naxoli:rerlrc c aJ,IfoptlrM ).rtr auztjll3el .)KCnpeccHH r.erroa
llptut't'n.ter:r<itr pa6ora c 6ilSantt ranulrx r rvriiteHr roBr,rx t<r,rcJtor
llpaxrrr.rccraa 1:a5ola c 

',potpaN{\ra;\]r{ 
rraprroro u v}roiKec.rBeurrofo BbrpaBrrriBalitrl

Ilparrn.lccriiia pzrSola c rtpofpatr\rit\rt.t (;r.r:rorene.r.ttvecxoro aniutr.r3a
llpar<'ru.rccr<lrr paSora c npofl)a\lrrai\{r{ lrpo,rcr(ajaul.llt retroB
Ilpar< r'l.r.iccrritl paSora c npor'lta\r\rrltrln zlrraJi!.r:ta )KctIpeccHr{ t.elloB

4,'f pe6oBaltrrH n yIroBHro ocBoe rrrr coreD.riarrrrq,.rlteullIlJrIlHr,t
flocrre rrporolt,leHHfl .itltcr( nr{Hr,r c.r'yjlen.r ro-n)t<eH:
3ua lr,:
. IIprr'lriririf i pa6o'rlr a.:ropltt uoB. ocrroBalrubrx Ha.r1r{}raNrr.rqecroM rporpaM\r lrpoBalllrh
. Ilprrr rlr pa6otlr a:rroprrrva f.ro6alulrort ilblpaBrit.tBalru,
o I lptituttut pa6o'tlt a:l'optI'tni) --l()Kuthrol o urJrpaglrr.rBaHH,
e Octtogttt rc illc tpllNlt ot1c!u(tl Kaltcc.ltlt ltbq)aBii LI BaH H rl
o rlllrirtrlilllt,t pa6t>'t l't :8ltilc_t'riLrccKu\ a.jII opl-n'NroB \.IHoxec',l lJetItl()fo BblpaBI.t!lltaltu,

{Bl.i\S I rr l:AS'l r\)
o L(e:rtr lt l{.larrr{ r}trliolcrrc'rti.rccrrol o ala,r1!ti:l
o Ociioa;u,rc )lerojlbr nocl poullrl j.r ouurti]l Kaqcc.t.i]it (tnrorelrcr.l.r.tccrtjx ,IlcpeBr,cu
o flplrrriLlr;i paSort,i it-irloplt ]:roa rpc,'(c(alanrq reroB, oorroBag]1,rx nzr rr[r'rcpHax

o'ihilli,r'r rrr\ pti\ror( crlln 6itrarrrtn l cKl)blrbrx \,4a1trotrct<llx ivro]tcnci.i.
o ocltotrrtsrc c'r'palerl.{u arrairHlil )r(clrpccctzlt r r]ryu rttuotta,rbuoi,i aHuoratlrlr rclroD.

Ylre r r,:
. I,icri.r rr, rr_v r(jr cot' jrilu Lre uocrrc.:(oua.l e,:lt,lroctlr n 6atax,4aturr,rx NCIll. tiNrllll,
c Harir.ittt t, rlitr-loilbl .rtat{ l hlvt}tal!cl(pL t tn)MH ht\ Llcc,te.rloBaH H i.i
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7.2. {-.r,. (t:,,ir;aiit, c pitJ.iejrot} U TCII ]1IICtII r.rlUru,r:
Te:vra 1, lllr,;;ir:rurej 6atht ,(*trrlbtt rrvn"t€rr uoBt,tr rcrrc;ro.r, {opvar.r,r rparro}lrtrr .:IuHuL!r

.lU{l{. tDoprrtr i,r \paHcHIir I Ioclle;roBzrfc.rlLrrocrcii rlyK.rre !iuoBr,Ix (HcJto'r FASTA u Gcnl}ank.'l'ltltt antloutlllti-t u {iop,valc (icnBank. Earsr .{arrrrr,rx r'ry(jreaHoubrx ruc:ro'r (NC'13l- l:iNrll}l-.
DI)lJ 1) !lrrrrr'r; rr 6Aurl .ti.lrl t,t\.

Teua 2,'l clxo.,rornrr ceriRcrrHpoaaulrn l.{fll( rr PIIK
Ceraerr;rpolriulre no clurrc3y. Cercse nupouanr.re l-olo rroro;tcntrf (ceKBeHuporlalllic !ro
CaHrep-\ ) I'exrro-"rol ll.r ccKBctrl.rlloBautl.trr 2-orr rroxo:tcHtrc. O/lHo- t, ltapno-Koll0uoc
ccrReHIll)L)Rilll lle. Texlttl:tortttt ccr(Relt r lpoRaHr'r, i-0ro norolclrHl (Oxli)t'rl Nanoporc rr

PacBio). Ilr,rpatrrltttiirrl,te rra fcnor\f H cSoptta lcrror,ror. AHrIorarrH, I cIor\roB. [-ctroiirrir,rc
6pr1,repu.

Tclra 3, II:rprroe B r,tpa Rr{ n Barr rre
Illtprtttttttrlilrtlc I tyt(lclInoF,rn\ t lo0 jtc.;toBa rc.'r r,loc't eti. Ilottlrr.u Hi(clr'[r r] l rocr'!r. cxoriecr6.
I orto.tor tt, rrilltiulot tt. oprl)jtor n. ttccno,loru. IIatiu:rafin rral)Horo Bl,rllaRrr!tBalllr.
/lrrar;ri'rccroc npoira\r \'lnpoBirrr re . l--;ro5a,rlutlc rr,rpaBltHBau r{e (arritrpHtv lllriuruarrit-
Ilvrttltal..ilotttt"tt,iioc Bhtl)anulrBa!r!rc (airrol)r'{t'\r (inu'la-Bo'rept,tana) l}ua.rrrl,rocrl ri Ka!lccluo
ul,ll):tiliill,liitillrr. 1{lctrrit r}I ir(rulllt H \taclfl.]pontial ,toBl(][]ot] c ro\tottthto ltl)ol piirr]tbi
Ii.epe at \i:rsli:r..

'l'c:** "n. J,'! a o;xcc rBcu uoc ltr,rpaBllrlRallut
l)e1luc i,r.rec:i:rr: itilr op!11'\tr,i nl.AS'l lrlrAS'l A. Ouerrra .lrraqnrrocri.r t4 Nalrijc.r 8a
BrnD:rjri,rrrii,iirlr lll.AS I- rr[.{S 1.,\. 13e6-urrrcpdrcric BI-AS'l'. l-tlmrpcccr r r}r loc ,,gr rn\lr.jcctroc
l'ipot'pi't'.i\:rtrroB rure. tVltto;trcc'rLtcrrrroe BLtpaBH[rBaltllc. Clusta]W.

'l'elt:t i. .,1;ll, rr;r-circr uqrcnlrii aua.rnt
Te1:ltti;r,:.ririJi;, ()lt- ror rrre r'li.tecrtix ,:tcl]ct]r,cR. 'l Ntl|r llepcBLeB. i\4c.t.o.:U,r Ioctltl)c]ll.t,l
dru-,rortr:.-:rl.rt'ciiri\.icpeBi,t]ri. N4c-r'rl:1i,r. oclroBarrHblc Ha N{erpr.l(ax pacc'r'olrrHii. l\4c-r,r.ir,l.
ocltoll:rr,rc lit :r()c-ili, ()rriticitbnocl-rx. I Iarc'r rrltor'1.)alrl.r pllYLIP, Mc.ro,t [JPC]\4A, N4clut
Neir:ltl',,:..,,,11:11g. \zl;11','1 \t.rricH\la.thlt(\it Ilill)cn\,()ltIIi.
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Tetra {i. ii pc,tcri:r3arrrre renor}
Opran r.r ;;irlulr ie Hor,rori lrpo- i1 lvrapnor. Clroco6Lt upeAc(a3aH'1, rclroB. ivlc roJr,r,

ocHorlAririLic ra olr(pr,rrbr\ palrKax c'u.r tl,nr.irn{r. llpotpaMiua ORI; Irinder'. Crpr,i'rnc:

iVlaprosrrire \irr-tcjrli (C\4i\.1,. A;rrcrprlllr r tllL.ac(a3al r l.r, feuoB c l,rct ro-rrl3oBan llc\r C\4\4.

'l-CU:1 ;'. i:rI.;1; JNctrpCc{t11rl l'eHOR
'l'esiiil.ti,i 1:;: iicL.Ic,:ioriJIl{, tpiincl(ptllr olri.t. 'lllttt,t H IIpItiltelel}te rtrtttlto,trtttot;. i)llK
ce t;l]cllti,rL ) jr.irltr)i. Cclt,: l,xplcssiotr Onrnibus. r\trit.rrrn trcupeccnH t enot] c r rolrorrp,r; ( i irO2 ]i.
ilprtrprr: .ilr,rr iirlte:l,r linrnra, DeSeq2 n oposSOi\4. lvle'ror1u rltynrrUlo;relrttroii alniro rrllt{l.r
pc3),.r,iirrr)B iirra-ifi3:i -JKc[]lcccrJt{ r'cHoB. Pecypcr,r (ienc Ontology. K}r(iG n SrIing. Ilarer'
t]ly;it,:u:ri:, .. ir,rr rii airl ti) r i:l ir i ti []t",i icritt-.

7.3 !ll;ti-::r i.trt"tt t;k,tu,t t;o:t tnDo"tt,;tt t-r Duitottt

I-i*1CIit, i..L;. )r i .r,,..'!,:.o.'-t. ti(crL\ !: ttu? dt!L l1t tl.!t_tltJn

8.1. P!*i1t (tt t)'i!ii1!Z;!!!JEt!!!J!l i
Calolin,: :il. (. !rir'. .loirathali L:. Visick.
sccctt.l ,, ;.. |. llrl-li:rttoii. ).1\:.lones

ii;,l, . ;r'' ;-irJtl;ltiiit
l'rr rt ,, l

h!t[,s: r, .,ir ,]iri lr.ul,,scr\,i.(ii
!r111rs:' . ,..:'t,ir.:r. 1,e:rclie-s.ir-:t: hingi,)ii..Crr/lrlr,\ liil.irtl1ii
ht11;::, r' i', ,r.jitlr icrv.oil,

Mrt rcp r; a, t;uo-r crlrrtrrccHoe o6ce rrc.rcrrrt ,lllcr(HnJrrf Hr,r
Koulr,xlrcp. pocK'rop. iiry;rtll.rlrcltt.riirrr,re cpeac't Ba. llpotpaMMlroe o6ecrreqelHe li.r...1.

}{0\,lr 1r,i() I cl-r. l|polri rop. \r)/-rr,IIt\relrtiitiLrc cpc,ilc,l-8a. IIpor.paMI,tHoc o6ccllc.lcgl,rc t.t t,.;1.

I :rplor-i nr bioi n lilrmatics : a 1.lr'oicct-lrasetl apyrloirclr,
& Il;;r'tlctt l.carning. 2015.


