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DTa KHUTA TOCBSIIECHA TPUMEHEHNI0 OMOMH(MOPMATHKU B TEHOMUKE, OTHOM

13 HanOoJee OBICTPO pa3BUBAIOIIMXCS 00acTel COBpeMeHHOW OMOJIOTHH.
BruonHpopMaTHKa UrpaeT KJIIYEBYIO POJIb B aHAJIM3E U MHTEPIPETALIMN OIPOMHBIX
00BEMOB T€HOMHBIX JJAaHHBIX, ITOJTyYEHHBIX C IIOMOIIBI0 COBPEMEHHBIX TEXHOJIOTHIA
ceKBeHHpoBaHUsA. KHHTra oXBaThIBa€T OCHOBHBIE ITPUHIIUIIEI OMOMH(OPMATUKH,
METO/Ibl aHAJIM3a TEHOMHBIX JAHHBIX, a TAKKEe MPAKTUUYECKUE aCTIEKThl IPUMEHEHUSI
OoronHGpOpPMaTUKHU B reHOMUKe. Llesib KHUTHY - PeIOCTaBUTh YUTATEIISAM
KOMILIEKCHOE TIOHUMaHue OMOMH(OPMATUKU B TCHOMUKE U €€ IPUMEHEHUS B
Pa3IMYHBIX 00JIACTSIX OMOJIOTMU Y METUIIUHBI.
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buorexHoJor
buoundgopmaruka B
reHOMHUKe: TeOpus M NPaKTHKa

I'naBa 1. BBejeHue B 0MouH(OPMATUKY ¥ T€eHOMHUKY

1.1. OcHOBHBIE MOHATHSA OMOMH(POPMATUKU

Buonndopmatrka — 310 0071aCTh HAYKH, KOTOPAsi 3aHUMAETCs pa3pabOTKOI METO/IOB ¥ MHCTPY-
MEHTOB 151 aHAJIM3a MHTEPIPETAH OMOJIOTMYECKUX IAaHHBIX. DTO OTHOCHTEBHO MOJIOfasi 001acTb,
MOSIBUJIACh HA CThIKE OMOJIOTMH, MH(POPMATUKM MAaTeMAaTUKH. UI'PAeT KJIIYEBYIO POJIb B COBPEMEH-
HOIl TEeHOMUKE, MOCKOJIbKY TO3BOJISIET MCCIIeI0BATEIsSIM aHAIM3MPOBaTh MMOHMMATh OIPOMHBIE 00b-
€Mbl IaHHBIX, TIOJIyYEHHbIX pe3yJibTaTe CEeKBEHUPOBaHUsI TEHOMOB.

OnHMM M3 OCHOBHBIX MOHSATHI OMOMH(OPMATHKH SIBJISIETCS KOHIIEMIIMS reHoMa. ['eHoM — 310
TIOJTHBIA HAOOp TeHEeTUYeCcKOi MH(OpMAalLiH, coaepkalieiics B KJIeTKe WIM OpraHh3Me. YesloBeKa,
HarpuMmep, COCTOUT OoJiee YeM 3 MUJIJIMAPAOB Nap HyKJIEOTUOB, KOTOPbIE KOAUPYIOT MH(POPMALIHIO
0 Bcex OesIKax M JpYrux MoJeKyJax, HEOOXOAUMBIX JUTSl KU3HU.

HPYFI/IM Ba’XHBIM ITIOHATHEM 6I/IOI/IH(1)OpMaTI/IKI/I ABJIACTCA KOHUICIIINA OHOJIOTMUECKOH Oa3bl
JaHHBIX. buonornyeckas Oasza JaHHBIX — 9TO KOJUICKIUA OHOJIOrMYECKUX JaHHbIX, TAKUX KaK 'T€HOM-
HBIC MOCJIENOBATCIIbHOCTH, CTPYKTYPbI OEJIKOB U Apyrue OHOJIOrMYECKIE HOAaHHBIC, KOTOPbIC XPAHATCA
B KOMIIBIOTEPHBIX CUCTEMaX MOI'YT OBITH HOCTYIIHBI JId aHAaJIN3a TTOUCKA. buonornueckue UrparoTt
KJIIOYEBYIO POJIb 6I/IOI/IH(1)OpMaTI/II(C, IOCKOJIbKY OHMH IO3BOJIAIOT UCCIIEAOBATEIIAM CPABHUBATL dHAJIU-
SUPOBATHb JAHHBIC U3 PAa3HbIX UCTOYHHUKOB.

BuonnpopmaTka Takke MCIONb3YeT pa3iuyHble aJITOPUTMBI MU METOMBI JJIsl aHAIN3a OWo-
JIOTMYecKUX JaHHbIX. OJHUM U3 HauOoJsiee paclpOCTPAHEHHBIX METOIOB SIBJISETCS METOJ CpaBHe-
HUS MOCTIEA0BATEbHOCTEH, KOTOPBIN MO3BOJISIET UCCIIEA0BATENAM CPABHUBATH I1OC/IEI0BATEIbHOCTH
JHK nm 6enkoB onpenesnsaTh UX CXOACTBO pa3anuus. [pyriuM BaKHbIM METOAOM IPOrHO3UPOBAHUS
CTPYKTYpPBI O€JIKOB, NPeJCKa3bIBaTh TPEXMEPHYIO CTPYKTYpY O€/IKa Ha OCHOBE €ro aMUHOKHCIOTHOM
0CJIEJOBATENILHOCTH.

BI/IOI/IHq)OpMaTI/IKa HNMEET MHOT'OYUCIICHHBIC ITPUMEHCHNUA B PAa3JIMYHBIX 06)18.CT}IX, TaKHUX Kak
MEIUIIMHa, CEJIBCKOE XO3SICTBO 1 SKOJIOTHS. Haan/IMep, 6I/IOI/IH(1)OpMaTI/IKa MOXET OBbITh UCIOJIL30-
BaHa IJI4 p33pa60TKI/I HOBBIX METOAOB JICUCHUA 3a60J'IeBaHPIfI, IMTPOrHO3UPOBAHUA Sq)(peKTI/IBHOCTI/I
JICKApPCTB aHaJIn3a JaHHBIX O paClIpOCTPAHCHUN 3a0osieBaHMA. B cebckoM X03SiCTBE COpPTOB pacTe-
HUI JKHMBOTHBIX, ypO)KafIHOCTH CeJIbCKOXO3SIMCTBEHHBIX IMpaKTHUK.

B 3akmouenun, 6monHgpoOpMaTiKa — 3T0 00JacTh HAayKH, KOTOpas UTPaeT KIIIOYEBYIO pOJib
B COBPEMEHHOW reHomMMKe. OHa MO3BOJISIET MCCIAE0BATeNsAM aHAIM3UPOBAaTh M MIOHUMATh OrPOM-
HbIe 00BEMBI JaHHBIX, TOIYYEHHBIX pe3yJIbTaTe CEeKBEHNPOBAHUsI TCHOMOB, UMEET MHOTOUHCIICHHbIE
NPUMEHEHHs] Pa3JIMYHBIX 00JACTSX. CIEAYIOIel TJIaBe Mbl paCCMOTPHM OoJiee MOAPOOHO OCHOBHbIE
METO/Ibl AJITOPUTMBI OMOMH(OPMATHKHY.
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1.2. Vctopus pa3BUTHSI TEHOMUKH

I'eHOMUKa, KaK OTIebHAs 00JIACTh HAYKH, UMEET OTHOCHTEILHO HE/IONTYI0, HO OYpHYIO HCTO-
puto. E€ pazeutue Obls10 00YCIOBICHO JOCTHKEHUSIMU B 00JIACTH MOJIEKYJISIPHOU Ouosoruu, nHgpop-
MAaTUKU U TeEXHOJIOTMH. B 3TOM I1aBe MBI PacCMOTpPHUM OCHOBHBLIC 9TAIlbl pa3BUTUA TCHOMHWKHU UX 3HA-
YeHue JJIs1 COBPEMEHHON OMOMH(pOPMATHKH.

PoxneHne reHoOMUKUA

Konuenums renomuku 3apoauiack B 1980-X rogax, korjga yuéHble Hayasld U3y4aTb CTPYKTYpY
1 (PYHKIIMIO TeHOMA 11eJI0M, a He OTJEJIbHBIX reHOB. TepMuH "TeHOMUKa" ObLT BIIEpBbIE HCIIOIb30BaH
1986 rony Tomacom Pag3uHckuM, amepukaHcKUM reHeTukoM. OHako Toibko 1990-x rogax reHo-
MUK Havyasla IpUHUMAaTh (pOpMYy OTIEJIbHONU HAYUYHOMW JAWCLIUILIMHBL.

ITpoexTt "I'enom uenoBeka"

OfHUM U3 KJTIOYEBBIX COOBITUH B MCTOPUM TE€HOMHUKH cTai 3amyck IIpoekra "T'eHom deno-
Beka" (Human Genome Project, HGP) 1990 rogy. 9ToT MeXIyHapOAHBIA MPOEKT UMEN LENbIO
pacmmdpoBaTh NOCAEOBATEILHOCTh HYKJICOTUAIOB BCETO TeHOMa uesioBeKa. PadoTa Hai MpoeKToM
3aHs1a Oosee aecsaty yieT u 3aBepmmiack 2003 IIpoekT ogHUM Hanbolee aMOMIIMO3HBIX YCTICTITHBIX
HAYYHBIX ITPOCKTOB UCTOPUH, €TI0 PE3YJIbTAThl OTKPBIJIM HOBBIC BO3MOXHOCTHU JIs1 TIOHMMAaHHA T'CHE-
THUYECKMX OCHOB YeJIOBEYECKUX 3a00JICBAHMIA.

Pa3Butue TeXHONOrMi1 CEKBEHUPOBAHUS

OpmHUM U3 KJIIOUEBBIX (DAKTOPOB, CIOCOOCTBOBABIIIUX PA3BUTUIO TEHOMUKH, CTAJIO TIOSIBJICHUE
HOBBIX TexHonoruil cekBeHupoBanusi JJHK. IlepBbie MeTonpl CeKBEHUPOBaHUsI, pa3pa0OTaHHBIC B
1970-x romax, OblTM MeIeHHBIMUA W J0poruMu. OIHAKO C MOSBJIEHUEM TEXHOJIOTUM, TAKUX Kak
cekBeHupoBaHue HoBoro rnokosieHus (Next-Generation Sequencing, NGS), BpeMsi CTOUMOCTh 3Ha-
YUTEJIbHO COKPATWIIMCh. DTO MO3BOIWIIO UCCIIEOBATENISIM M3y4aTh TEHOMBI Pa3IMUHBIX OPraHU3MOB
OecrnipelieICHTHBIX MacITadax.

Buonndopmarika 1 reHoMuka

Pa3BuTHe reHOMUKYM TECHO CBSI3aHO ¢ pa3BUTHEeM OnonH(popMaTuku. buonHgopmaruka odec-
MeYMBAET METOBI M MHCTPYMEHTHI [JIsl QaHAJIM3a MHTEPIPETAIU OONBIINX 0OBEMOB IT€HOMHBIX JAaH-
HbIX. C TNOSIBJIEHUEM HOBBIX TEXHOJIOTHI CEKBEHUPOBAHUS KOJIMYECTBO AAHHBIX IKCIIOHEHIIUATBHO
YBEJIMYHUIIOCh, OMOMH(OPMATHKA CTaJla KITI0YeBbIM (DAKTOPOM B MIOHUMAaHUK 3TUX BronHpopmariye-
CKHE TO3BOJISIOT UCCIIEIOBATENSIM BBISIBJISATh TEHETUUECKUE BAPUAHTHI, CBA3AHHbBIE 3200JICBAHUSAMM,
MpeacKa3bIBaTh (DYHKIIMU T€HOB U3yYaTh SBOJIIOLMIO TEHOMOB.

[TepcniekTMBBI TEHOMUKH

CeroniHsl TeHOMMKA SIBJISIETCSl OHOM M3 HamOoJjiee NUHAMUYHO Pa3BUBAIOIIMXCS 0OJacTeit
ouonornu. Pa3BuTre HOBBIX TEXHOJIOTHI CEKBEHUPOBAHUS U OMOMH(OPMATUYECKUX UHCTPYMEHTOB
OTKPbIBA€T HOBBIE BO3MOXKHOCTH [UIsl IOHUMAaHHSI TEHETUYECKUX OCHOB 3a00JIeBaHUI pa3paboTKu
MePCOHAM3UPOBAHHON MEAMIIMHBL. [ @HOMMKA TakXke MMeeT 3HAuMTeNIbHbIe MEPCIEeKTHBbI B 00Ja-
CTH CEJILCKOTO XO3SIHCTBA, SKOIOTMY OMOTEXHOJIOTHH. B Cclieayommx raBax Mbl pacCMOTpUM Ooiee
NoIpoOHO OMOMH(POPMATUYECKUE ACTIEKTH TEHOMHUKH UX MTPUMEHEHUE Pa3InIHbIX 00JIaCTsIX.
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1.3. 3nauenue OMOMH(OPMATUKY B TECHOMUKE

B NpEeAbIAYIINX ITIaBaX Mbl paCCMOTPEIN OCHOBHBIC IMMOHATHUA 6I/IOI/IHCpOpMaTI/IKI/I U T€HOMUKMU.
Tenepb gaBaiiTe IOrOBOPUM O TOM, KaK 3TH JIBE 00JIACTH MepeceKanTcsi OMOMH(OpPMATHKA TOMOraeT
HaM MOHATb '€HOMBI JKUBbLIX OPIraHU3MOB.

I'eHOMMKA — 3TO M3yUYeHHE TEeHOMOB, KOTOPBIE TIPE/ICTABIIAIOT COOOM TOTHBIA HAOOP TeHeTHYe-
CKOro marepuiaja opraHu3ma. | eHoM yesnoBeka, HalpuMep, COCTOMT M3 Oosiee 4eM 3 MUUIMapIoB
nap HyKJICOTUIOB, KOAUPYIOT MH(POPMAIIMIO O BCeX OeJKax U IPyrux MOJIEKYJIax, HEOOXOAUMBIX IS
*u3HU. OHAKO, aHATU3 TAKOTO OTPOMHOTO KOJIMYECTBA JaHHBIX CJIOXKHAs 33/1a4a, TpeOyomas crie-
MUAJIBHBIX THCTPYMCHTOB METOOOB.

MmenHo 31€ch HA TIOMOIIL MPUXOTUT OnounH(popmaThka. bronHpopmaTika nmpenocTaBiseT
HaM MHCTPYMEHTHI IJIs1 aHAJIM3a ¥ MHTEepIpeTaly TeHOMHBIX JaHHbIX. C momMoripio OrnornHdopma-
TUKHU MBI MOXKEM:

Onpeaenuts rewsl: bBuonHpopMaTrika NOMOraeT Ham ONpeIeIUTh F'eHbl B TEHOME U MOHATh UX
ynxumo.

AHaM3MpoBaTh IKCIPECCUIO FeHOB: bronHgopmarrka no3BoiseT HaM U3YYUTh, KakK T'eHbl 9KC-
MIPECCUPYIOTCS B PA3HBIX YCIOBUSIX M TKAHSX.

[penckazars cTpyKTypy OenKkoB: bruonH(popMaTHKa moMoraeT HaMm MmpejcKa3arh OeIKoB, KOTO-
pble KOIMPYIOTCS TeHaMU, U TIOHATh MX (DYHKITHIO.

NccnenoBary 3Bomonuio reHoMoB: bronH@opmarinka no3BoisieT HaM U3YYUThb T€HOMOB U
MOHSATh, KAK OHU MEHSUTUCh CO BPEMEHEM.

buonndopmaruka Takxke urpaeT KIo4eBylo pojib B pa3pad0TKe HOBbIX METO/IOB JIeUeHUsI 3200-
neBanuil. Hanpumep, ¢ momoInpio OMOMHMDOPMATUKN MBI MOXKEM:

OnpeaenuTts reHeTUYECKHE TPUUUHBI 3a00JIeBaHni: BruonHdOopMaTHKa IoMoraeT HaM orpeie-
JMTH 3a00JIEBaHUI W pa3pad0TaTh HOBbIE METO/bI JICUCHHUS.

Pazpaborarh nepcoHaIM3UPOBaHHYIO MEUIINHY: BronHpopMaTiKa rno3BojisieT HaM pa3pado-
TaTb MEJUIIUHY, KOTOpasd YYUTLIBACT UHAUBUAYAJIbHBIC TCHETUYCCKUE OCO66HHOCTI/I IMalnueHTa.

B 3aksmouennu, GuonH(pOpMaTHKa UrpaeT BaKHEHIITYI0 POJib B TCHOMUKE, MPEAOCTaBIsAs HaM
MHCTPYMEHTHI IJIs1 aHAJIM3a U MHTEPIIpEeTalii TeHOMHBIX JAaHHBIX. C moMompio 6nonH(pOpMaTHKH
MBI MOEM TOHSTh TEHOMBI )KUBBIX OPraHU3MOB, Pa3padOTaTh HOBbIE METO/bI JIeUEHH T 3a00IeBaHUI
YIyUUIUTh Hally KU3Hb.

B crenyiorieit riiaBe Mbl pacCMOTPHM OCHOBHBIE HHCTPYMEHTBI U METObI OMOMH(OPMATHKHY,
UCHOJIb3yeMble B TeHOMHKE. MBI y3HaeM, Kak OuomH(oOpMarhka MoMoraeT HaM aHaJIu3UpOBaTh
I€HOMHBIE JaHHBIE OHA WCTIOJIb3YEeTCSs IPAKTUKE.
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I'naBa 2. MeToabl CeKBEHUPOBAHNSA U T€HOMHbIX JJAHHbIX

2.1. TexHonorun CCKBCHUPOBAHU A HOBOI'O IOKOJICHUA

B npeapiay1iieii ri1aBe Mbl pacCMOTpPESIM OCHOBbI TEHOMHUKH M BaXKHOCTb cekBeHrpoBaHust JTHK
B INOHUMAaHUM (PYHKLMI T€HOB UX poiv opraHu3Me. Tenepp nepeitjeM K 0OCykJIEHUI0 TEXHOJIOTUil
HOBOTO TOKOJIEHHsI, KOTOPbIe PEBOTIOLIMOHN3MPOBAIM 00JIaCTh ITO3BOJIMIIA UCCIIENOBATENSIM aHAJIH-
3UpOBaTh FEHOMBI C OECIpeLieIeHTHON CKOPOCTBIO TOYHOCTHIO.

Ucropus cekBenmposanus JTHK

[Mepsbie TexHonorum cekBenrpoBanus JHK 6putn paspadoransl B 1970-x rogax 1 OCHOBBIBA-
nuck Ha Metoge Maxkcama-I'mn6epra Canrepa. DT METO/IBI TO3BOJISUIA CEKBEHUPOBATh KOPOTKHE
¢dparmenTsl JJHK, HO moctaTouHo MeieHHBIMU TpynoeMKIMU. B 1990-x Obuta paspaboTaHa TeXHO-
JIOTMs1 OCHOBE KallWJUISIPHOTO 3JIeKTpoopesa, KoTopasi o3BoJIsia Oosee TMHHbIE ¢ OOJIbIIEN CKO-
poctbio. OHAKO, 3TH BCe ellle JOPOrMMH TPeOOBaIM 3HAYUTEILHBIX PECYPCOB.

TexHOIOrnM CeKBEHNPOBaHMU I HOBOT'O MTOKOJIEHUS

B 2005 rogy Obina pa3paboTaHa nepBasi TEXHOIOTHsI CEKBEHUPOBAHKSI HOBOTO TIOKOJICHHS —
454-nnpo-cekBeHMpOBaHUE. JTa MO3BOJIAIAa CEKBEHUPOoBaTh KOpoTkKe (pparmenTsl JJIHK ¢ BrICOKOM
cKopocThio 1 TouyHOCThI0. 2007 Solexa (Teneps [llumina), kotopast Oosee UIMHHBIE eliie OOJIbIIeH

CCFOILHH CyHIECTBYET HECKOJIBKO TEXHOJIOTUI CECKBCHUPOBAHHW A HOBOI'O IIOKOJICHU A, BKJIIOYAA:

[llumina: ogHa W3 HanboJee MOMYJISIPHBIX TEXHOJIOTHIA CEeKBEHUPOBAHUSI, KOTOpasi MO3BOJISIET
cekBeHupoBarh Oosiee 100 ['6 qaHHBIX 32 OVH 3aITyCK.

Life Technologies: TexHomorusi, Kotopasi No3BoisieT cekBeHnposath Oonee 10 ['6 maHHBIX 3a
OJIVH 3aITyCK.

PacBio: TexHosOrHs1, KOTOpast MO3BOJISIET CEKBEHNPOBaTh Oostee AnmHHble pparmeHTs JHK c
BBICOKOM TOYHOCTBIO.

Oxford Nanopore: TexHos0r1s1, KOTOpasi o3BosseT cekseHruposaTh [JJHK B pexnme peanbHOro
BPEMEHHU C MTOMOIIIBI0 HAHOMOP.

HpeI/IMYH_ICCTBa TEXHOJIOTHH CECKBCHUPOBAHU A HOBOI'O ITOKOJICHUA

Texnonoruun CEKBECHUPOBAHHW A HOBOI'O IIOKOJICHUA UMCIOT HECKOJIBKO ITPEUMYILECTB IIEPE Tpa-
AUIOHUOHHBIMHA TEXHOJIOTUSAMU CEKBEHUPOBAHUA:

Bricokas CKOPOCTB: TEXHOJIOTUN CEKBEHUPOBAHHUA HOBOI'O TTOKOJICHU S MTO3BOJIAIOT CEKBEHUPO-
BaTb ITCHOMBI C 6CCHPCHCHCHTHOﬁ CKOPOCTBIO, YTO MTO3BOJIACT UCCIIEAOBATEIAM AHAJIM3UPOBATH 00JIb-
O€ KOJINYECTBO JAaHHBIX 3a KOPOTKOEC BPEMHI.
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Bricokast TOUHOCTD: TEXHOJIOTHH CCKBCHUPOBAHHW I HOBOI'O ITOKOJICHW A MMO3BOJIAIOT CEKBEHUPO-
Bath [IHK ¢ BBICOKOI TOUHOCTBIO, UTO MO3BOJISET UCCIICAOBATENISIM OOHAPYKUBATh Jake HeOObIIINe
WU3MEHEHUs B TEHOME.

Huskas cTouMOCTb: TEXHOJIOTUH CEKBCHUPOBAHHA HOBOI'O ITOKOJICHHU A 3HAYUTEIbHO CHUIKAIOT
croumocts [IHK, uto nenaet ero 6osee TOCTYMHBIM AJIs1 KiCCleOBaTeNel U KIIMHUYECKUX TPHIIOKe-
HUH.

HpI/IMCHCHI/Ie TEXHOJIOTUI CCKBCHUPOBAHHW A HOBOI'O IMOKOJICHUA

TGXHOHOFI/II/I CeKBeHI/IpOBaHI/IH HOBOI'O ITOKOJICHUA UMCIOT HII/IpOKOC HpI/IMCHCHI/Ie B pa3JII/I‘{HI)IX
o0JIacTaX, BKJIIOYAL:

I'eHOMMKA: TEXHOJIOTMM CEKBEHHMPOBAHMS HOBOIO TMOKOJIEHUS IO3BOJISIIOT MCCIIeOBaTENsAM
AHAJIM3UPOBATh TEHOMBI C OECTIPElIeIEHTHOM CKOPOCTBIO M TOUHOCTBIO, UTO TIO3BOJISIET OOHAPYKUBATh
HOBBIE I'eHbl UX (DYHKIIUU.

Knunudeckast reHeTUKA: TEXHOJIOT MU CCKBCHUPOBAHMW I HOBOTI'O IOKOJICHUA MMO3BOJIAIOT KJIMHU-
HUCTaM JUArHOCTUPOBATh TCHETUYCCKHUC 3a00J1eBaHMSI C BHICOKON TOYHOCTBIO U CKOPOCTBIO.

Cunretnyeckas OHOJOTHSA: TEXHOJIOIMU CCKBCHUPOBAHHWA HOBOI'O IIOKOJICHUA IMO3BOJIAIOT
FICCIIE/IOBATEIISIM IIPOSKTHPOBATh M CO3/1aBaTh HOBBIE OMOJIOTMYECKHE CHCTEMBI C BBICOKOI TOUHOCTBIO
CKOPOCTBHIO.

B 3akimoyenue, TEXHOJOTMM CEKBEHHMPOBAHHUS HOBOTO TMOKOJIEHHS PEBOIOIMOHU3UPOBAIIH
00J1aCTh TEHOMUKH 1 MO3BOJIMJIM MCCIIEIOBATENISIM AaHAIM3UPOBATh I'EHOMBI ¢ OecIpelie/IeHTHOM CKO-
POCTBIO TOUHOCTBIO. DTH UMEIOT IIUPOKOE MPUMEHEHUE B PA3IMUHBIX 00J1acTsX OyayT MpPOAOIKATH
UTpaTh BAXKHYIO POJIb Pa3BUTUH OMOMH(OPMATHKHI T€HOMUKH.

2.2. Tursl TeHOMHBIX JaHHBIX U UX OCOOEHHOCTH

B npem)mymeﬁ TJ1aB€ MbI ITO3HAKOMUJIUCHh C OCHOBHBIMU ITIOHATUSMU '€HOMHNWKHN 1 6I/IOI/IH(1)OP-
Matuku. Terephb qaBaiite Oosee NoIpoOHO PACCMOTPHM THUTIH TCHOMHBIX JIAHHBIX, KOTOPBIE SIBJISIOTCS
OCHOBOW JJ1sI BceX OMOMH(POPMATUISCKUX aHATU3O0B.

I'eHOMHBIE JaHHBIE MTPEACTABIIAIOT COOON OrPOMHOE KOIMYECTBO MH(OPMALIUK O CTPYKTYpe U
(DyHKIIMM TreHOMa KUBBIX OPraHU3MOB. DTH MOTYT ObITh MOMYYEHBI C TIOMOIIBIO PA3IMUYHBIX METO-
10B, BKJI04as cekBeHupoBanue JJHK, Mukpounnos apyrux texHonoruii. B 3aBucumoctu ot merozaa
MOJTyYEHUS XapaKkTepa JIaHHbIX, TEHOMHBIE MOKHO KJIACCU(PULIMPOBATh HA HECKOJIBKO THUIIOB.

2.2.1. 'eHOMHBIE TOCIIEIOBATEILHOCTH

['eHOMHBIE TIOCIIEIOBATEIHHOCTH MTPEACTABIISIOT COO0 JiHelHbIe HyKJIeoTuaoB (A, C, 'u T),
KOTOpbIE COCTABJISIIOT TEHOM XKMBOTO OPraHU3Ma. DTH MOTYT ObITh TOMYYEHBI C TIOMOIIBIO METO/IOB
cekBeHnpoBanusl JJHK, takux kak Canger-cekBeHrnpoBaHue iy HoBoe nokosneHue (NGS). spius-
I0TCSI OCHOBOM U151 BceX OMOMH(OPMATUUECKUX aHAJIM30B, MIOCKOJIBKY OHU COolepXaT MH(OPMAIIHIO
O CTPYKType (PyHKIIMY TeHOMA.

2.2.2. DKCIpecCUOHHbBIE TaHHbIE



. buorexHnojor. <<BI40MH(I)O]’)M£Ul/ll{il B TCHOMMKE: TEOpUA U IIPAKTUKA»

DKCIPEeCCHOHHBIE IaHHbBIE MTPEICTABIISIOT cO00M MH(OPMAIIHMIO O YPOBHE SKCIIPECCUU TEHOB B
PA3INYHBIX YCJIOBUAX. DTH MOTYT OBITh IMOTYYEHBI C TIOMOIIBIO METOJJOB MUKPOUUIIOB, CEKBEHUPO-
Banuss PHK (RNA-seq) wiu Apyrux TeXHOJOTWM. TO3BOJISIIOT UCCIIEA0BATENSIM MOHSTh, KAK TeHbI
PEryJMpYIOTCsl OTBET Ha pa3iMyHble (DaKTOPBI, TAKKE OKpYKalolas cpea, 3a001eBaHus JiedeHue.

2.2.3. CTpyKTypHBbIE JaHHbIE

CTpyKTypHBIE JaHHBIEC MPEJICTABISAIOT COO0N MHGPOPMAIIUIO O TPEXMEPHOU CTPYKType OSJIKOB
U Jpyrux OMOJIOTMYECKUX MaKpPOMOJIEKYJ. DTH MOTYT ObITh MOJYYEHBI C MOMOIIBI0 METOJOB PEHT-
TeHOBCKOM KpucCTajiorpaduu, sijiepHON MarHUTHON pe30HaHCHOU criekTpockonuu (AMP) unm tex-
HOJIOTHI. TTO3BOJISIIOT UCCIIEIOBATENSIM MOHSTh, KaK OEJKH Jpyrue OHOJOrnYecKrue MaK pOMOJIEKYJIbI
B3aMMOJICHCTBYIOT IPYTMMH MOJIEKYJIAMU BHITTOJTHSIOT CBOU (DYHKIIUU.

2.2.4. dyHKIMOHAIbHBIE JAHHBIE

DyHKIMOHAIBHBIE JIAHHBIE TIPEACTABIISAIOT COO0M MH(pOPMALIUIO O (DYHKIMAX TeHOB U OEJIKOB.
TH MOT'YT OBITH ITOTYYEHBI C TTOMOIIBIO METOIOB OMOMH(MOPMATHKH, TAKUX KaK Mpeacka3zaHue (PyHK-
1A MM OEJIKOB Ha OCHOBE MX TTOCTIEI0BATEIbHOCTEN CTPYKTYP. MTO3BOJISIIOT UCCIIEIOBATESIM MTOHSTh,
reHbl OSJIKM YYaCTBYIOT B Pa3IMYHBIX OMOJIOTMYECKUX MTPOIeCCax OHU PETyIUPYIOTCS.

2.2.5. IHTerpaTtuBHbIE JaHHbIE
WuTterpaTuBHBIE JaHHBIE TIPEICTABISIOT COO0W MH(POPMAIHIO, KOTOpasi OObeIUHSIET U3 pas-
JIMYHBIX UCTOYHUKOB, TAKHMX KaK TEHOMHBIE TIOCJIEI0BATEIbHOCTH, SKCIIPECCUOHHBIE JJAHHBIE, CTPYK-

TypHbIE U (DYHKIIMOHAJIbHBIE JaHHbIE. DTU TO3BOJISIOT UCCIIEA0BATENSAM MTOHSTh, pa3IndHble OUOJIO-
TMYECKUE MTPOLIECCH B3aUMOJEHCTBYIOT OHU PETYJIMPYIOTCS.

10



. buorexHnojor. <<BI/10]AH(])O]1\1£Ul/ll\‘il B FTCHOMMKE: TCOpHUA U ITPAKTHUKa»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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