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Tyrqynrnpuru xarlr

Masryp nauynannfi Aacryp Vs6eKI,IcroH
"Tarlnvr rfrpracnga"rv, "Ka4pnap rafi0pnaru

KOHyHJrapr, Vg6erucron

Pecry6nr4KacI4HI4Hr

urannufi Aacryplr
Pecny6nLrKaevrrlrpucz 4a"rvr

flpesu4eHrr4iHktHr 2012 imt 2Ei rraitgarn "MaraKaJrr4 neAaror KaAprrap
rafieptaru xaMAa lpra Maxcyc, na r6-4yHap rabnvrMvr r\,fyaccacarnpvrHkr

ruyH4aft KaApnap 6w:mtu rabMktHJrarr rlt3rrMprHr{ flHapla

raKoMl4Jlnallrrl{prmra oI4A rlop a-rag6wp.nap r}rp vrcvrga"' ru 17 61 - conlu
Kapopn Ba rrry Kapop uxpocr,rHr.r rabMr{HJrarr MaKcaAr4Aa 4a6yn
Kr{nlrHrau V g 6erlrcroH P ecrry6 n vrtacv B aszpnap MaxrcavracrrHlrHr 20 12

ftul l0 anrycr4arz "Vpra Maxoyc, rac6-4yHap rabnrrMrlr Myaccac arapvr
pa46ap Ba [eAaror KaApnaplrHr{Hr MaJraKacvnr ouupr4rrr Ba ynapHra

Kafira rafiepnaIu r[3LtMLrHvr flHap.a raKoMlrJrnarlrrrrpltnrra Aor,rp qopa-

rag6uplrap rlrpuczga"ru 24'.Z-coHilu Kapopr4 rana6,napv4aH nenz6
qLr(KaH Xon;qa rabJrr{M rr,r3r4MlrAa $aonunr oru6 6opaelraH Maxcyc San
Vxzrys.r r4napvr'uHr MilraK acvuvr orurprIrr Kyp ckt y.ryH r raMyHaBuft fKyn
pex€ckrra 6rmoan uttma6 qLrKLr,[raH.

1.1. Ienou, rporeoM Ba tdnounoQpMarrrKa xaKuAa ry[ryHrra.
fenonaura - fesoM ry3lrrrutlru na $ynrc\rrflctr Xa4t4Aaria Qan. fenonnura
acocaH yqr€r 6!nuvr4a n6opar: crpyKTyp aeuit, SynrqzoHaJr sa KLreczfi
reHoMr4Ka. Byu4an rarrrKaprzr yHra oBonroqlroH, nro[ynrqLroH Ba

nnurq4oprafi reHoMLrKa KLrpaAu. llporeouulca rupl{K opraHlr3MAa
oKclrrltrap, ynapHr{Hr Synr<qlucu Ba }sapo ral',curpvrnu }praHa4ra.
Ezovn$opMarrrKa -AHK, PHK Ba oKcvn ri,r6u 6zonorur
MoneKyrlaJlapra TeTLITJILI alS6rporHr{ KoMrrroreprrap ep4arr,rn4a ca'5t:e;6,
raptu6a KenrypyBrr[ Ba Texnr,rJr oryBrrr,r 0a" TapMornapvqal 6upugup.

Kypurznr MyHAapruKacr4fa reHoMLrKa, rrpoTeoMvrKa,
Ba uera6onoMllKaHr,rHr acocJlltplr, TaAg,II(oT6uozuoSoprvrarvKa

y c rry 6 tapu, ro ry4nap vr Ba ucrz66 o rrnapr Kr,rp aALr.

Yur6y jiKye MoAyJrrrAa rrrHrJroBrrrrHunr f4yB roK,,raM acu - 144
coar 6!nu6, rryHAaH:

1.2. X:lQracura 5 nyn4an 4 xaQra f4urvJrauv.
XaQranuK;KaMr{ ayAlrropz.a }rqyn roKJraMacu-24 coar, },.rvryrvrufi 96 coar.

Xyrr,rna4aH: Hasapuft rvraruryJrornap- 12 coar,yrraynrufi 4,8 coar.
Anranrrfi Marxrynornap- 12 coar; yuynaufi 48 coar.
Mycra4un rafieprapJrr4K- 12 coar; ynnyrvrufi 48 coar'.



II. MOAyIHI4HT HOMI4 BA MAKCA,II4

2.1. Mo4y"rrnrrHr HoMH: fenonruxa, [poTeoMHKa Ba
6 z o r,rn S op M arr{K aHLrHr 4 o ns ap (i Mac uraurapkr

2.2. Mo4yrHuur MaKcaAu: TuH'roBrrr.rnarp Qaonz,ar4a
@ofi4anaHlrrtr y.ryH reHoMLrKa, lporeoMr.rKa Ba 6r,rozHQop*ur"ou
coxaclrAarl'r 6uttnM^ttapuu aHI{K TLI3Mra coJrlrru, rcat>6uit-rreAarorktK
$aotnxrnnu: 3aMoH tana6nra Mocnarlrlrpr4rrr y.r,:FH feuonrzra,
nporeoMvrKa Ba 6zoznSopMarztKara oilLr6 6opulaerran utnvtnit 

^^oup,rHfr4Jrr'rKndp, aftpuv MyaMMor-rap, ynapHzHf errr4Mna.pn rfrpncwrat,
coxaAarl4 spl4lrrvnraH rorylflapHl{ annanzer4a ra46zq gTr4rrr 6!ftuua
'f,Hrl4 6ututvt, ttlHurnaa Ba MIIJIar<iurapr4Hrr rrraKir nalTzrpuxrAaH u6o[n.

2.3. (lyrnna6rraH Harr.rrtaJrap: Tunrnoslrvnap "fenlvrzrca,
rrporeoMvrKa, Ba 6uroznooF)MarrrKaHLrHf 40nsap6 Macafiafl apvf,
MOAynLTHLT jisnarurzpzru xapaeHz4a ](iyirugaru 6nrum, rluzxua na
MilrraKanapra 3fa 6fmgutnp: feHoMr4Ka, [poreoM LIKA,
6zoI'tHS opMatrnKa B a Mera6ono Hazr ara ovl 6wtutvutap ruaxM y acvr1vr Ba
raAKLIr( KI4w,- ycrry6napzHu iislaLnrLrpn6 6y coxurJrap su ru66ner sa
KI4Irrno( xlrranzrvrBkr )Karan pl4Boxl aleikrrnvna 6fnran axaMurflTu1u
ypfaHr4rrra4[,

2.4. lfuHrroBrrrilap 6u.rrum Aapaxacrrra 4ffiunaArrraHra.na6lap: o(cv[ Ba rryKner,rH Kr4cnoTanap xyc,vcuflTnapkr Ba
Ty3I'rnI4IIruHr4 aHI4K 6nnutttu; reHoMnKa Ba reHeTr4rK r,rHxeHepr4rr
ACOCKTrJPL I'EHETIIK KAPT€TJIAIITKIPI{ru XAMAA ACOCWIT TEHETIIK
xapaeHrapHilHf MoneKyn{p MexaHkr3MJrap vrHvr 6uttutnurrrep&K.

OpranusMnap reHoMrlap utHur Yxz,' Ba acocnfi garraoHasrzfi
IeHeTIIKa MFaMMOnApvHLT xaJr KkrnvIII y.ryH 6z,rrzHQopMaTr4Ka
YCYilNAPId A,COCLIAA TEHOMHII TAXNVN KI,INUIIIHLIHI TYPNV XLIJI
MeroAnapuraH Sofi4ananailrrpr Ba oJIVHTaH HarrrxafialpHr,r auarer4a

^fnnaft 
onrn; Macara 6!ftuua !s Szrcp-MaKcaA uHLr aHr.K ra@o4a Kr.rnr'rut\o6utusrLrHu: pLrBo)Kn alTr4ppnn pe)Kiurarrrrkrpzu Ba vrrrMtlrit $aotmngaHarl4xtaJrapra 9pultrruI, uttwtnit Saolzxruznr xap xLrJr rrraKnnapLrrarafiepraprzx rlpzru (upoer<r:, rpaHr, rous.p."qn,o, KoHrpecc,

ckrMlo3rryM, c;eMLruap na 6.).



2.5. Mo n6u trtuqa co aTJra p Tar(crrMoTr.r
TLrHHri)Brrtun"t a yrqy"
IOKnaMacI4, COaT

Mansynap

fen *o"t1"uqz@/H.racv) TeH
:llITT_ry* (ersoH, LrHrpoH, npovorop).
f enonazra TyrryHqacLr.
fenouzr<u 

"u 
6@on"p**"

na6op aro p uflnapuAartr rexHr4Ka
xaB (p Ct4 3Jrr EU r\oLr Ailrur,v.
MoAen oprpgAgy{qp reHonr nofi rffi;
TAHLIIIII1IIII.

Molen 6ilmraran opraHr43Moup ..Ho,
loftzxalapa.
feuoulap
TAHIIIIILIIII.
HyKJreoTr4A

rneKrpoH MatJryMornap rlnlaun
CereeHaropAa arrzKJraHraH

KeTMa KeTJrLrKJrapHr4r KOM[roTep

OAarra reHor[kt.
O4anr rerroon" gJreKTpoH ,uu"yr*oup
ty.au6acu.

dczfi reHovzr<u.f o-oo--__

f:^".y.13T11 _ KoMfrbrorep -Aacryp naplr

(Dynrqzottao 
""Hor"ia roffi 

"*"_Ba ynapHr{ $y"n,t"" napuHu }pranzru

Real-time -pCR MabJrylr[oTnapr4H%
KoM[broTeplta aHEUrn3 KLrJrLr ru.
PHK - znrep ( r ep enryrx@ _
rlpl4Hrlurrr4, acocuft xycycLtflTu

sr\\A xacceraczil
TpaHcxpz.rri,on"ri PFJKnap Ba
napHrzHf a\aMLrflTU.

llonynrq"o" 
"""oMzKa.



3sorrourzroH reHoMr{Ka.

f enovr MirbnyMo r napLr aco ckr1a Svlorenerzn

Muqoplzfi reuouuxa.
Sunrenol/rLrKa. fennap Saonuxrznz

V)AINN 9III{f EHETI{K MEXAH

ruff Me'lLrJrJraHuruu - yHLrHr raryrlrJr grLtru
ycnyonapw Ba aualzdr4a 4!,nnauzurlrHLrHr

Merarenc)MLrKa.

EzozuQollMarr4Ka, yHr4Hr Ma{caALr Ba
naruQanqpu. feHoMJrapHr4 6uounsopMarkrK

BzoznQopMarrrK AacrypJrap epAaMuAa
reHoMJrap gneKTpoH rjiunaprlapAaru
MabnyMol'napHLr Taxrrzn sTLrrU.

fennap oHToJrofkrrrcu Ba MoneKymp

fenorvrnn peAaKrlr4;r Kr{nr{rx. TpaHcreHe:.
Aurzcenc. flrrru aBnoA TexluoJrorLrflnapu:
TALEN, 21inc Finger, CRISPR.
fenovrrzxa Ba KvrunoK x
fenouzrca Ba rn66u1r KeJraxarLr. 3rzr

fMO Ba y.HLrHr 6zoxasdcv3rrurll
llporeorvrz xa. Crpyrcrypanufi rporeoMLrKa.
llporeou oneKTpoH rlulaulapz lntreirr
TAHLIIIZII.
LIrcxu fn,ravrnz enerrpoSopes Ba Macc-
crreKTpoMerpLrfl HaTr4)KAJrapuHUTAXI[4JrSTr4rrr
yqyH Klllauzna1uraH KoMrrbrorep

O4crallap r4KKlrJraMqr4 cr,pyKryp acu:aLr
KoMrrrrorelp Aacryp napn Ep 4arvm4a 6 anopar
3TLIII.

Mera6ororvr eneKTpoH ,ynou*rupr-ffi
TaHr4rrrvlr. Mera6oJroM MabnryMornapr{Hlr
Taxnr4 Jr 3Tr.'r[r AacTyJrapu.

XaruH:



Irr. MOI{yn MA3MyHI,I

3.1. Hagapufii MaruryJror Ma3MyHrr
feH r<o rule,'qntcz' feuou {aryIAa TylryHqa. fenol ,rvr*a'vr. Tapvrxn,Ma(caAr'r Ba raszsanapn. feuoprzKaHrr 6lnuvtap 4rrpyxrypanufi,symqzo*ar, xvtlcutt, lonyn q vroH, rraz*4opzfi Ba oBomoqLroHrenouura).
crpyxryp asnia reHoMLrKa, feunap Ba reHoMnap crpyKTypacr4.fenounap xycyckrilTnapv (fr.ranrn, snonroqz.a). feuouuxanzrory(napv. fenonanapz !4r,rnr-an (czxnenc Kzrzuran) MoAen BaHoMoAen opraHLr3Mnap (o4alr, cuq(oH, apa6u4ofrcr{c Ba lroJrzreHoMnapu racrypnapu). {an4iapo fenoM oorrrzu, apu,,:, HGp_HUG9,ENcoDE,HapMap, TIGR Rice'g.nor. project, cGB. fe'onan apHLrcHyxleorz4 KerMa K.TJILTKJT apHu f4auuz KJraccLrK TexHoJro rv,.ilapLr(Maxcana-fzn:6epr Ba ceHrep ycry'tnpu). Denovo cnKBeHcJrarr,Genomewalking. Tlna reHoMHLr ckrKBeHcnar[ TexHoJro rLrflnapn(zxxznv'r aBrroA): Roche +!+ ltyro..qu.rrcing sequencing), Ilrumina(sequencing by synrhesis), slo Lio = 

1r.q.u.ncing by ligation) BaIonTorrent (zronnz apralafrxa3rLrqnap) unarsopMuurapu. li/qzuqLr aBnoAceKBeHaropnapn: AHK MoneKyn aczrHr4 pean BaKrAa ckrKBeHcJrarr(s MRT rexHo rro rurcu) - f e'o nar atpHnp e cr,rKBHe c \unnu.I(zeczfi re'oMkrKa. fenovrnap nn 
-anp 

a^p^ri rconurrrr4pr4rr.flpor<apzornap Ba oyKap"oTS! reHoMnapkrH'rHr yrvrywrui,it rancz@z _
ftruarvru, raKp()pn aHarura' AHK oy"r-r"p u, ,,yil^rKarlriurnap, sNp _rronLrMop@asunap, oKcLrJrHz KoAnoBqu AHK oxr"l- AoMeHnapz.@zrorenerr4K AapaxTnap. fouono H4A: rapaJror Ba opronornap.feHonrnap Xa;rxapo sneKrpon uan6ar apn - GenBank, El*embl, DNAData Bank of Japan, SNiedia, e"r.-il, wormbase, TAIR, BananaGenome Hub). BLAST.

oynxqzoHan reHoMLrKa. oyHrqzoHilJr roHoMzK,'HLr acocnitnaszsanapu. llporeonr Ba rpaHcKprrrrroM xargrAa TylryHrranap.feHlapnz aHrr(norTr s4 ynap'r4 sy"*q^ napuHulpranzru ycynnapkr _sKcrepr4MeHriut Myrafe'e3, pHlt-zrnepSepe HrJr4r, TpaHcfeHopraHr43MnapHrl vlr,olraTuru' fenol\'Hlr PHK napa>KacvrAa TilxnzJr grLrr,,:UPHK oKcrrpec cvrncvr'u fnva'r (Nothern brot, ni-ni:n;. fennapsKC'peccLrflcLrH' Taxnvnn 
'Tr'rrHr4 

ro\opr4 caMApurur yctryfumpvt(Microarrays, c'DNA-chip). sacr,i 1..;;;. eKcnpec cLrn'ttu ceputynirraxnnnnarr) - rplHcIpl4rrrnap 3Kcrlpec cu,ocvHur Mkrr(Aop prit nacz6arnzrancrzsnau ycny6ra. SSH (Suppres'rion subtractive hybri diz:.ation) _ 6up



lupura Kz0cnanaerran reHoMnapAa Hoe6 gKcrpecrcrr;r 6llaerraH
feHnapHrr aHlr(narr yctry6w. Differential display feHnap
o Kc rrp e c ckrnc',rr4aria S ap 4n ap:nulaxnrn gTlrtu .

lIonynnIII4oH Ba oBoJIroqrIoH reHoMrrKa. fenoSorrA. OAana 6yryn
AyHe reHoSou rvluvr rapxu6u. f enouHunr lsrapyBqaHnr4 rz. Myr arJns.-Ba
p erona6raHau I4f, nap : reH rrn lsrapyBqaHrlrr u vanfatapkr. @ntorenerr4Ka
na SuleoreorpaSwn. feHoQoHAJrapHpr MoAennarrrrr4pr{rr. T}ra reHoM
6!iun6 accoqraqvflnapHr KLrrttLrpLtmHLrHr (Genom"-W'id. Association
Studies, GV/AS) oAaM Ba 6oru4a reHoMnapHlr raAKraK (r4nLrunarLr
a\aMLrflTld (racanluKJrap, sapnrar<oreHoMprKa, fcnnanuxnap
reHoMI'IKacv',). fennap Ba reHolilnapta raluuia ralIraHvrrtrHr4 Tarcvrp1r1r1
aHr,r([ar[. 3r:noreHo Mr4 Ka. f eno s ou rrrapilkr 3B onro q rUfl cut

Mnrq4opnft reHoMrrKa, yHr.rHr MaKcaAr4 Ba nasusan apu.
SnzreHoMkrr:a, yHLrHr MaKcaA[ Ba naszsanapv. o4au grrLrreHoMLr
lo ft nxacn. f e Hlap Q ao n wITvrnvr 6 oru4apr,urr rkrrrnapLr : T p ancKpLrrrlkr oH,
rlocrpaHcKprmqlloH Ba rocrpaHcnrrlr4oH Aapaxafl qpkrlla. ffiKnz
MerI4JInaHr4rrwr Ba yHI4Hr rernnap Qaonuxrnra TaTc'.trpv. fennap
MerLIJIJraHI4rIllI4, CpG oporlilnap. !HKHz MerrrJrJraH2rnar11a r4rrrrr4poK
oryBqr Qartopnap. AHK Merr,rrraHtrrrtrHtr raA(LrK orrlrru ycrylnipu.
Merpu-ce3rrrp
MerzncuequSurr

pecrplrKTasarrap. BzcynrSur
fI3P. Merprrrunnap. fluru reHoM

CLIKBEHCJIAIII.

cerBeHaTopnaplrHr4
AHK M errl Jrr aH :arnLr:nLr aHrl(n alrA a aXaM LrsTLr.

MerareHoM14Ka.
yHr4Hr Mar(craAr,r Ba

noI4krY\acIl.

rapxvt6nuu
Ivlzxpo6vrorarrr4 6errcrepuan, Bnpycnv Ba sana6ypyrnu

A HI,IKNAilI. MCrArrrOI\{HI,I CI4KB EHCNAII. METATOTTOMHKI TAA(LIK
(llnulrrAa fl}Irvr aBnoA c}rKBeHcnau TexHonorrurnapHlrFtrr q]uaHzlrz.
oAanr uuxllo6zoMr,rHr,r fpranr,rn4a KlnnaHzraerran rrocTreHoM
TexHoJIorhrflIrap (-onrzxc). O4arra uurpo6uoracrrHrztHr gneKTpoH
M ab JryMorJrapr4 rlunavrz.

Ezorzn$opMarr4Ka rrpeAMr3rr,r Ba yHr4Hr nasnsarn apv. feHona,
rlpoTeoM Ba vrera6onorvr MabrryMornapHz Taxn[n gTlrrlr na .tapru6ta
COJIIIU. BTAOTAHQOPMATI,IK AACTFPNAP. HYXIEOTUI4 KETIIIA KETJII,IKNAP,
o(cunnap Ba uera6oloMnap XulJIKapo oneKTpoH l\dabJryMo rrrapvr
rlunanan (GenBank, EMBL, TA,.IR, OMIM, EMBL, HGMD, UniGene,
Ensembl, TAIR, uniProt, Swiss-prot, KEGG, Metacyc, sipAD, Mpw,
EMP, BRITE;, EcoCyc, BioCyc.). Bzo.rzrnap oneKrpoH t\labrryMornapn
rlmanrz (sI\4D, YMD). fenonr 6payseprap (GBr-owser uu 

-IBro*ri;.

Hyxlenu K'4cnoTap Ba o(cvnnap roMoJrorJrap'rErr4 (LrAlrpr4rrr.

MetarenoMLrKa Ba MerareHoM XarKr,rAa TylryHrra.
naszSanapv. "O4au unxpo6noMlr" XanKapo



flporec,vrvrna, yHrlHf Max,caAU Ba Ba3nQanapz. flporeona Lr:ralr4
saNaoHanzfi 6vororz,sHz pr4BoxJr ailr4rnvrarv ponn. crpyrryp anufr.
rIporeoMLIKa. fouolol' oKcplnnqp. OynKIIr4oHirJr rrpoTeoM,"nu. Ort. r4wrap
ovnurapkrilu rclacczQkrK?r\LrAtcr4. llporeouHz Tax,JIkrJr orr4rrrHLr
rIpLIHIII4rIn apw Ba y ctry 6 mp[ : LIIffiLT ]nuananu gneKrp o S olres, rerrrLrAJrap
BA OKCI,IINIIPHLI MACC.CIEKTPOMCTPLIflCKI. MALDI BA Q-TOFcreKrpoMerpr4rr. o4Cr,rnnaphrHhl;, sparnrenrnapfa 6fnvru yctrylItrtpu.
Tpznrur re[Tr4A KapTurflaruTkr]pv,o napv.'kr 

',pLrHrlnrn,pn. 

- 
oacvnnapsneKrpoH MabJryMornap rfnnauz. llporeoreHoMkr:Ka. Oacznnap

I{KKLIIAMqV CTPYKTYP ACNHLI BA SYrrr<qZX CLTHLI 6ATUOPAT 3TI.IUI.
o4cznnap Sol4znrz. l[auepo,HJritp Ba rrralepoHvrHrru])Hu 6zonorzr<
axaMkrflTvr. o(cnnnap crpyKrypacLrfta AOMeHnap xaKhAa TyrrryHqa.
o4cunnap cqpyKTyp acnnvI MoAennarrrrr.rprur. vteri6oJronyrr4Ka B a yHrzHrHLr zcrz(60 ilnapn. Mera6cl nurnap sneKTpoH r:vrabJryMornaplr
rlnnaurauu urrrJraTr4rrr. Me,ra6onux peKoHcrpyKu;vlr. Kzeczfi
naera6oloMrrxa.

Monexynflp-reHeTkIK napHl{ Ta{nr4n 9Tr{rr. fenonnHz aHHorarlut
KLInuru ftfnJtapu: DAVID, MAI(ER u MAKER-P. feHnllp oHroJror uncLr
Ba MoneKyrrrp $y"rtl"".

fenonanz peAaKrl'tr (r4Jnr4rrr. ynunr Ma(caAr4 Ba yctry6trupu.
TpaHcreues. AHrzcenc. pHK-unrep0epenqzx (nNail. fluru aBnoA
TEXHOJIOII4flJIAPV: TALEN, ZiNC FiNgEr, CRISPR, CI.IAftr CTTEqZSZX
HyKneiBaJrap (FokI Ba 6ornr4anap). fenonaHra pe!;aKrlr.rrr KLrrru,,,
TexHo JIo rvsJ @pvrlJu rv66n et n a KLIITnoK xlNarra rn1aru axaMr4rrz. f eH
Tepanvflckr.

feHerzr fsraprzpvrra' opraHz3Mnap (fMo). vrapuzHr r.rHcoH
y'ryH a\aMLrt: Tn. EzoxaS n czsnz n. f Mo ronp ackrraf u Ko.rryHnap .

3.2, Arvannfi Ma[rrryJroTJrap[ Ma3MyHrr

fenoumca Ba 6zoznSopMaT
TexHI,IKa Xan s, 973 rrrLru (or4Aanap[.
MabJryMornap rlnnarranapvr4raH (
MabJryMor onrrrr. I4xxzn.rz (ABI 3l
CCKBEHTOPNAPI4. CETNEHATOPAA AHII(JIAHTAH IIYKNC)OTLIA KETMA
Kernr4KJraputr Sequencher Aaclyp
coflurrrrrlpLrlr, BLAST Aa r4rrrnarl.
KoMrrbrorepAa anurus Kkrnr4rrr. si
IIYKNEOTLTA KOTMA KETJIIIKNAPNAA SiRNA HU I\NAr,PilI]I (OLIAA NAPU.



RNAi yqyn Hr4rrroH Kr4Ar4pr{ru. ourorenerr4K {apaxr ry3r4rrr y.ryH
KOTIbIOTEP IIPOIPAMMaJIAPI/ BA AAAPXTNAPHKI TY3|I4III: UPGMA
(Unweightecl Pair Group Mothod witn Arithmetic Mean) Ba NJ
(Neighbour 

.i oinitrg). Buozuso pMarr4K Aacryprrap ep4a vrvra reHoMnap
sneKTpoH tifunananaprarn MabnyMornapH[ Taxnnn orlrrr. fesorraHz
aHHTaI].ufl $4IIIIII: DAVID, ]\4AKER, MAKER-P, (jene ontology
Consortium. Galaxy Bioinformatics nnarsopvracnHLr LrrrrJraTLrrr. fenovr
raA4Lr4ornatrlu y.ryH cyepKoMrrorepnap. OKcernniep- ----r-^^r-- ^-^*r''^ J .J ', vJ wy^\rlvrruw r spJr.xp. \-rr\ur4jrjliep yql4naMql,l
crpyKrypacr4Hr'rHr eneKrpoH MabJryMornap rlnnaruz (plDB). O4cznnap
LIKKIaMqU c}TyKpTypacvlHkl 6anopar STLIII (MODEI-.,LER, SWISS-.
MODEL). fonovr Ba rporeoM raAKlrKornap v y,{yH cynel:)KoMrrrorepnap.
Mera6onoM sneKrpoH MbJryMorrrap rlunavrrapz (fium,an Metabolome
Database, lliGG). Mera6onzr<
rlunananaprE (KEGG, MetaCyc).

Lrynnap sneKTpoH MbJryMOTnap

3.3. MycTaKr.rJr raft iprapJrrrK

I . fenona xiil(LrAa TyrryHrra. feHona vrK''u 6f,'uttmapu.
2. llporcapzroTnap Ba oyKapr{on:ap reHoMnapr.rHkrHr raprrra6z.3. "oAau fenoun" rofinxacr4ntr{Hr a\aMr4flTuBa yHr4Hr MyaMMonapu.4' Hyrnenn Kklcnor anapHr4 Cenrep ycrry6u ep4auz4u ,,""."cJrarrrHrrHr

MOXU'TI,I.

5' llonuuetrrasa 3aHXI4p peaKIII4.f, cuHzr MexaHrrr3Mrl, 6ioc4zvnapr.r Ba
atvtwLtit atxaMuflTkl.

6. fh,rpoczKBeHcrrarl TexHono rvrflckr.
7 . cr4Hres filnu 6utruru cr.rKBeHcJrarx rexHoJro rvflcvr.8. fenonarroJrrrMopQnsuz.
9. OynrqzoHaJr reHoMkrK aHLr prcTar46onnapv.
I0. 3anronanrd SaplaaKoreHoMKa.
1 1. fenonauKiaHLr KpzMLrHaJrLrcrr4rK ararv a\aMvrflTvr.
12. VcrEurzKnap reHoMlr.
13. Ku.ruK Pl{Ifurap.
14. AHK Mkrlpoqr4rrnap.
15 SAGE (renervrc eKcrrpec cr4flErn cepntrBr4ia raxnznnau)
16. Differential display reHnap oKcnpec cunc'l,a.,n

Taxnnn 3].IzUr.
$ap4napnz

| 7 f eunap S aonz,ar n."vr rro crrp aHcKpr4rquoH 6 oru4 apnntnnrur.
18. TALEN - reHoMHLr peAaKrIurr Krrnkrul ycny6u.



!9 feu repr:rr4ncr4Ba yHr,rHr ucrz46onnapn.
20. "O4au flporeonan, roittryaen.

yKTypacu Ba 6uoloruK aXaMLr flTtr.
uo4raSzKarlkrf,crr.
6 6u}r Aarv aXaM LrflTr,t.

trrno( xlxanz rulraruf a\aMLrflTn.
aA4tat1 tqvnurr y ctry 6 l: apu.
arorpaSnx.

IV. HA3OPAT CABOJIJIAPVI

u6opar?
eHaropn apu 6wtdcvr3, rl4. Olau rerroMLr fnvauu 4anua?

aru?
afi uo4en opr.aHz3MJrapHr4

7.

8.

9.

10.

11.

flporapzor Ba oyKapnor reHoMnapr4HHr acocnirQapanap u uuvaga?feHou4a KaHaKa vro6nn eoeon."rn ap 6op?
y cny6nap Lrrrur 6umLcns?
opr(zlJrr,r A aB O rraHna o44a?

18.

!? ll5-""rrpsepeHrlr.rf, r(aqoH Ba Kr4M roMoHr4AaH oqr4rrra'?
1? PHK_-unrepSepe HrJLrn MexaH.a3naz (aHaKa?
14. RISC KoMnneK cu yaugafixocr4n 6lnagnBa yHLrHr nasnsacz

xaHaxa?

!1 ?IC_9R Qepnaenu.r KaHa(a narr.r$an n 6axapapu?
16- IAGE yury6uHI4Ma y.ryH vrrrrrarp'tagu?
17 . SnzreuoMrrKaHrurr nasra@ auwpv nwva?

19. AHK Hlr Merr4JrJraH'rrruu 6ntorLrK axaM wflTn(anar(a?
20. Meraresorvrr4Ka Ae6 r,"na ata atftrwta0ur BayHLrHr naszsan apw?
T EzozH$opMarr,rKa SaHz HuMaMH fparaupn?
?? feHon'rr ap4Lr KanAafi oneKrporn MabJryMor rlnnanaz nt;u 6u,acns?23 ' flporeovrnrca 

@aH urHvt MaKcaAr,r ra naszs urapn *angaf/,l
?I _O(cun Qorr4r.rHrr4 MexaHr,r3Mr,r Ba axaML'rw \aurafi?25. IllauepoHnap Ae6 ruarr,r ara aitrtwnauLrBa ynapHra naszs acu?

f ennap S eronzarz un \annair
MexHr{3Mn apr4Hrr 6wncus?

orrr4reHerzr 6oruKapn[r



v. V4trrilrru BocrITAJrApI4

Tzur.rronqr4rap ,.JleuoM[ra, [poreoMr{Ka Ba6uorEusop^[arr4KaHrrHr 4on:rap6 MacarraJr apkr,, :Irqyn KypcLrHr4
lsnarurupr4rnnapn y'ryH i4r.rrzruHLrHr Lrnrop Ba sa^{oHaeuftycrry6napkr)\aH Sofi4anaHlrr[, flHrn znsopnraqrroH-[eAaror.r{K
rexHoJroruflnap*r4 raA6ral( ('4nlrl'' ratrul ITv;,naALr. Kypcuz
fsna''n'pvuora AapcnLrK, yqrs Ba MeroALtK KfnnaHru aJrap, Mabpy3a
MarHJIapv, TapKarMa Marepuanilap, Yxyn I€paeHLrA a vrrrnarwrarvffar_flHfvr ac6<>6 aHlKoMnap, gneKTpOH Marepr4annap Ba BlrpTyirll
creHAnapAaH Sofi4alanuur, saNaoHanzfi rreAarorzK lpxHoJrorvflnap
"AqnHfi xy,ryM_i"Knacrep", *MyH o3apa", "porJrr,t !it;,utt,,,.xapae*afrfHanrup r4rlf", "Ta44z4 or", "'l atqA"tot frr<aszur',Hu tr,fuallr Mabpy3a
Ba aMalruft lrraurrynor Aapcnaptnra Moc paB nm/ia raHnaHaAu. Korunrorep
MaxMya ckr, BvrI.eo rp o eKTop, TaMLTMOT C taft p€lpn 4]ru aH r4narn.

1. Vayn xoHacn.
2. Tap4anra a MurepuirJrnap.
3.I(oros ,A.4 Sopnrarrrn -30 lona.
4. Maprepn€rp.
5. MynmraMrtAr4.rr fnnau.
6.OI( AocKa.
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