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Beegenne

B ocnomy mpacToAmed nNporpaMMsl MOTOKEHBI CHEIVIONIHE DE3ieshL:
CTPYKTYPa H QYHKOHH OSNKOB; CTPYKTYPa H OHOCHHTES HYKICHHOBBIX KHCHOT,
CTpYKTYpa pHbocoM H OHOCHHTe: Denka; remommra. [Iporpamma paspabortana
IKCHepTHLIM coBeToM Bricmieli arrecTaumoHHOH KOMHCCHH No OMONOTHYECKHM

HAYKAM.

1. Crpykrypa B pyukunn Genkon

buonormdecke QynkupH GenkoB W nenTHIOB. DHIHKO-XHMHYECKHE
CBOHCTBA aMHHOKHCTOT, MeTome! onpenenenns cogepwanns Hemxa, [Teppuanas
CTPYKTYPa KAK YpoBeHb oprannzaidy Oenka. Jloxa3aTenseTsa HHAHBHIYATEHOCTH
Genka. MukporereporeHHOCTE GenKor,

XHMHYECKHE METO/IE HCCNEN0BAHNA CTPYKTY DL DenkoB,

Onpenenenne aMMHOKMCNIOTHOTO cocTaga Gemka. MeTonm onpesenenns
NEPBHYHOR  CTPYKTYpeL — (epMEHTATHBHEIE — METOAR  (DparMeHTalHH
NOMHNCITHIHOA 1enH. XHMHYeCKHe METONEl cHeUH(HYIecKoro paciienienns
NeNTHOHLIX cBssel. Pasnenende nenTHIoB, nomyyaeMeIX OpPH paclienIcHHA
Denkes. Onpenenense N-KOHICERIX BMHHOKHCIOT H MOCIEI0BATENLHOCTSEH,
Jokanuszanna THCYIedUIHEX cBazeil B Genxax. [TenTmHanoe KAPTHPORAHHE,

Tumoesie peaxkumy xuMudeckoll MogudHKauME BYHKITHOHATBHEIX TPV,
XHMH9CCKas MOTHOHKAINA B HIVICHHE MONEKYIIPHEIX KOMILIEKCOR H AKTHBHELX
LeHTPOR (hepMeHTOB.

Mace-cnexrpomerpus Genkos.

Konopumanuonnse ceoficTsa MOTHNENTHIHAR [eTel,

Crpyrrypabie ocobennocTs nenmuanoli cassn. Crepudeckne OrpRHHYEHHS |

ETOPHUHAR CTPYKTYPa NOMHOENTHIHOH LenH. Ponk BomopoiHex ceszell

(QOPMHPOBAHMH BTOPHYHOH CTPYKTYDHL C-COHpadh KAk BakHeHmmii amevemt
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BTOPHYHOH  CTPYKTYphl. Ponk  OOKOBEIX  pajWMKATIOE  AMHHOKHCIOT B
(opuuposanuH OcnHpaneil. B-cTpykTypa: napainentHos W aHTHOAPALICNBHOE
pacnonoxenne uened npH gopmuposanmm cnoes. [letny, WX goxkaTM3amHE Ha
noBepxXHOCTH  Oenkos. P-mmmMneka kKak  27eMeHT  CIPYKTYPsl  GEIKOB.
Tononorugeckne THATPaMMEL, HX 3HA49eHHE.

DOPMHPOBAHKE MPOCTEIX MOTHBOB H3 JMEMEHIOB BTOPHYHON CTPYKTYPEL
Mot rpeueckoro kmoda, mortus B-o-P. JomeHe, ux QopMHpoBaHHE H3
CTPYKTYPHEIX MOTHEOE,

Tpernanan crpyrrypa Genka. CralnnbsHOCTE NPOCTPAHCTEEHHON CTPYKTYDEL
I'unpodobroe sapo. Popsa, KOMIAKTHOCTS H IMHAMHKA MoseKkys Genka. Pons
IHCYMeQHIHEK cBAselt B cTalmnmsanmm TpeTwdHol CTPYKTYPH HEKOTODEIX
DENKOR H MeNTHIOE.

OcHOBHBIE  KIACCH  CIPYKTYP  JOMEHOE.  O-JOMEHHBIE CTPYKTYPEL

Crvpatazams crupaneii; fopMHEpoBaHHe IOMEHOB
H3 HETEIpEeX C-CriHpaneii; rmodHHOBaY YIAaKOBKA, CHOMKHEIE CTPYKTYPEL, COMepika-
UIHE Ol-CIHpATH.

0/B-foMeHHEIe CTPYKTYPEL VIIAKOBKA MOTHBOB, BRIIMAFOMINK NApaielsHble

P-cipykryper. «o/B-Gourmn. Pome o/B-mMotHBOB B CTpyKTYpe hepMmenToB:
popumuposanne  ruapodofuoro  aopa, hOPMHpPOBAHHE AKTHEHMIX LEHTPOE.
Pacnionowenwe Q-crmipaneii B OTKPEITEIX W3OTHYTHX O/B-cnosx. Boamomsocts
TpeACKA3aHHA PACIONOHEHHA AKTHBHEIX UEHTPOR (epMenton B oUB-crpykrypax:

THposHI-TPHK -cuaTerasa, KapbOKCHIeNTHIA3A, apabHHO20-C B 2LIBAIOIITHI

Denok.

PetuHon-ceaseBaiomuil  Genok, Kak  NpejcTABHTEN cynepceMeicTsa,
Crpyxrypa mefipamunngassl @ GB. MoTHE rpevsckoro Kmoua W CTPYKTYpa
EpHCTALIHHOB, Benkn ¢ f-cnnpansHeiMi noMeramu,

Y3unaganue Senxamm JTHE,
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[MpokapnoTHYeckie cHeTemsl. Pollk CTPYKTYPHOI'O MOTHEA €CHHPAILIOBOPOT-

CNHpanky KaK BRHEHIIero eMenTa B criegndudeckomM yainapannn [THE-Genok.
A-penpeccop u Cro-Benok. Annoctepuyeckuii KOHTPOAE CBAILBAHHA OSNKOB ¢
JHE. Penpeccop tpunrodanoBoro onepoHa, penpeccop NaKTO3HOTC ONEpOHA,
Denox CAP: cTpykTypa B B3apmMozneiicTene ¢ JHE.

Yinapapwe JTHK syrapuorsdecxkumn daxropamu Tpanckpumusn. CTpyETYpa
TATA-Gokc-ceaseearomero Genxka, ero gzanMoneiicrene ¢ JTHK, dopmuposanne
retepojumMepos. benok p53: cTpykTypa H B3anmoneiicrane ¢ JTHE.

Croenndwiaeckne TPAHCKPHITIHOHHBIE HAKTOPEI IVKAPHOT.
TpasckpunuuosHele GEKTOPLL, CONEPAAIIHE MOTHE IIHHKOBHRIX Nanbiee l-ro
KIacca: CTPYKTYpa, cnelHpHIHOCTE B3anmoaeiictena ¢ JJHK. ank-conepxanme
MOTHEBEl [MOKOKOPTHEKOHIHEIX PEUENTOPOB, JHMEPH3ALHA pELENTOpoOE H
ceazeanne ¢ JIHK. Perunona-X-peuentopsl. PenenTopsl cHpOTEL

TpanckpHnUHOHHEE GAaKTOPEL ¢ DHHYKIEAPHEIME IHHKOBRIMH KIAcTEpaMH
(GAL4): crpykrypa W cneumdwaeckoe  yamasamwe JIHK. Iamepusauus
TPAHCKPHIIHOHHEIX (PAKTOPOB ¢ YYACTHEM «IeHIHHOBEIX MOIHHN (CTPYETYpa H
pzaumMogeiicTere ¢ JHK GCN4, MyoD, Max).

CTpykTypa Genxon, IPHHAMAIOUIHMX YYacTHe B Nepeade CHIHATA B KISTKY.

G-Denmkn, ™x  crpykrypa ®  dyexumn  (Go, G, Gy). Ras-Genok.
BaauMonelicTEHE WHTOKHHOR W NONTHNSNTHIHEX TOPMOHOB C PelenTopaMi.
TuposuskuHasheie pegentopel. SH2-uw SH3-moaynH, HX CTpyKTYpa W poie.
CrpykTypa Src-THPOZHHKHHASEL

CrpykTypa dakTopos OelKoBOro cHiTesa.

@arropsl DenkoBoro cHHTe3a, Kak GTP-cessmBaiomme Genxn (EF 1, EF2, EF3
H ap.) Pynxkunoxanense nepectpoiki. Crpykrypa PHEK-yIHAIONIET0 MOTHEA.
CrpyETypa prdocoMHERIX DEITKOR,

Pubprnnapasie Oexxm.

Crpykrypa xonnarewa, 3NacTHHA, KepaTuHoB, (HOPOHEKTHHA, JaMHHHHA M

(QHOPOHHA [ISIKA.



HumynornoGynHHL
Crpyrrypa antuten. BrauMonelicTBHA aHTHTEH-aHTHTENO,

[MocTrpancnsumonnas MoaudHEanus OenKos.
Hommposanse octatkor  THposuHa, (6pazopaHue OCTATKOB

yrapGoxeurmoraMuHoBoll Kucnote. [HApOKCHIHpOBanRHEe GelKOE. ALETHINpOBaHHE
H ADP-pubosnnaposanne Genxos.

Qocdopunuposanne  Genkos. TlpoTenHKMHAaskl u  npoTeHEdocdaTaIs,
CynedatnpoBanne THposHHA.

Orpasnvenssif  nporeonws  Genkop.  [lporeonmTigeckas  akTHRamma
suMoreHok. [lporeonurryeckii npoLECCHET NpeNNECTREHHHKOR BHONOIHUSCKH
AKTHBHEIX HenTHLos. CnnalicHHr Delkos (MHTEHHE).

[nukoswimposanne  Oenkos.  TAMKonporesisl W HeNTHIONTHKAHEL
Nrouronporennsl i O-IIHKONpOTEHEE,

Jlunonporenaer.  Jlumonmpotewasl ¢ C-KOHIEBRIM  TUTHKOMHITHIOM.
Jlanonpotenns ¢ N-konuesoi nunuasoil rpynnoii. TlpeHnnuposansse Gemsm.

Hsbupatenshas  perpamamma  Genkom.  ATP-saswcnMeni  mpoTeomns.

YOHKBMTHH H €ro y4acThe B MOIH(HKaMH GENKOB W B nponecce Jerpajatinm.

[IpoTeacoMed.

Merons H3y9eHAS Oenok-0eTKoBEX BsanMonelcTRHIL.

Qaropwiii  gHerieit memtHoos. [Mowck Genkos NApTHEPOBR ¢ NOMOMIB
ApOACKEBOH OBYXIHDPHIHOH CHETEMEL.

Hisxeneprsa Denkos.

[lomyuenme  myranmiex  Genxos  MeTonamu caliT-cnenudmyeckoro

myTaredesa. [onyuenne cantex Genros. Cuntes Genxos de novo,

2. CTpykTypa H GHOCHHTE3 HYKACHHOBBIX KHCJIOT

Crpyrrypa JTHIL
IKCIEPUMENTEL, JOKAIHBAIONIHE reneTHueckyio GyExmmo JTHE. Tabkocts
ApOHHOH compamn JIHK. ®uznueckue napamerps KOHQOPMAUHOHHEK  hopm
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JHE. Hexanonmgeckne dopmer JHE. Tapsr Xyreruna, Tpumiexcel. Bausmme

HYKICOTHIHOH [OCIeN0BATENEHOCTH Ha crpykTypy JIHK, CeepxcrnupanHsamms
JHK. llomaTse o© napameTpax ceepxcndpamM3oBaHHON Momexyisr JIHK.
Kondopmaunonnple  mepexofisl B CBePXCTIHpATHIOBAHHON MOJISKVIIE.
Tonousomepasw 1 Tonorsomeps: JTHE. Tune tonomnsomepas. Pervismus YPOBHS
BKTHBHOCTH TOIIOHIOMEPAs B KIETKE.

Pennuxamas JTHEK.

Tounocte  socnponssenenms JIHK.  [lomamepask,  yuacTeyiomme B
PCINHKAIHHE, HX (lepMEHTATHBHAS AKTHBHOCTE. Bunka pennmranuu, cobuTug Ha
orcTaomel HuTH. Mepmentel B pernmkanHoHHON Bunke. JIHK-nonmmepasa 111
knmedHOH nanousn. TlonaTie o npousccHBHOCTH nomMMepas. Pouk JHMEpHOH
CTPYKTYPEl B KoopoHHammu cwntesa [IHK na woMnieMeHTapHRIX HHTHX.
Ocobennoctn JJHK-nommmepas sykapuot. Perynauns WHHOHALNHA PENIHKALHE Y
E. coli. CtpykTypa ywacTra crapra perumkanuy (origin). CTpyKTypHEIE Nepexous
AHK s pafione crapra pemmmkauma. [Tosatwe o penmmkatope. Poss
MCTHIHPOBAHHA B PEIYNALHH pelMHKauMd. TepMHHALAA pEIUTHKAIHH Y
DakTepuii,

OcobeHrocTH PeryNalHy peTLTHKAIME [LIA3MH)L,

Pennuwowst y sykapuor, Mx msmenunsaocts., IloHsTHE O CTALHOHAPHEIX
“PeTTHKATHBHEN Qabpukaxys. Orl y gpoxckei, X cTpYKTYpHO-BYHKIHOHANBHAS
OpraHu3aIms.

MoneryIapHEie MEXAHHIMEL CEASHBAIOIIHE KICTOMHEIH WHKI U PErTHKAIHIO
AHK. [IHKIHHE! ¥ npoTeRHKHHA3H, [TpoToOHKOTeH:, YIACTBYIOMIME B peryasiun
KNeTOYHOrO npEna. Pacmacanie periHKauny Y9acTKOB XPOMOCOMEL B KNETOYHOM
IHETE.

Jlokanenan  ammmmdukaas  ysacrkos JJHK 5 passwmsn.  Bosmokmbie
MEXAHH3MBl NOKAMEHOH —amimngukamem.  Awmmumkod.  [lpencraeneHme  of

JBOMIOUMH TeHHEIX cemeficTs. PennHrallMAa no THOY «KATHINETOCH KoMkl

(tharosas JTHK).
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[MpofGnema pennuEal@l IHHeHOre  HesaMmkHyTOro  pparmenta  JIHE.
Tenomepst. Tenomepaza, ocoDeHHOCTH CTPYETYpHOH oprasmsamam  (PHE-
KoMmnoHeHT). Teopua cTapeHHs B CBAZM © AMHAMHKOH CTPYETYPEL TelOMEpEL
HexanonwgeckHe CTPYETYPel B paifoHe TenoMepHEIX NOCHEIOBATENEHOCTEH.
Ocobennocth  cTpykTypHolf oprammzammu  JIHK B pafione  LeHTpOMEpEL
HekyccTBeHHaS XPOMOCOMA Y 3YKAPHOT.

PemnukatueHoe MetHnuposanne JTHK. Momudukanua S5-MeTHNIHTOIMHA M
MyTarEd. MeTHIassl ¥ 3yKapHoT. S-a3aiuTHINE KAK HHIHOHTOP MeTHIHPORAHHS.
WmMnpeetuar remos 1 ero GuonorudeckHe nocnepnctTsud. JIoKkazaTenncTsa ponH
METHIHPOBAHHA B PEIBHTHH MO3BOHOYHEIX.

Penapanna JJHK.

[Mpaman penapaiis THMHHOBLIX [HMEPOR H METHIHPOBAHHOIO IyaliHHA.
Cnakosunassl.  YpauMAriAKOINIashl. DKCHMIMOHHAS pPenapanus, (epMmeHTsl.
Mexanuam NperMyIIecTBEHHON penapaiiy TpaHcKpHOHpYeMELX TeHOS,

bonesnn, obycnomnenusie gedexTaMH perapaiay. MexasnaM  permapanun
HecHapeHHsIX  HykneoTHzoe. Ponk  MmeTwnmpomasmsa.  SOS-penapamms.
Ipeactannenus ob owmbKaX pPenIHKAIHH, 00YCIOBIEHHEIX CKOMRKEHHEM HUTe
npi pennukanmd. Mexanwsv ofpazopaHH® KOPOTKHX NoOBTOpoR. MEKpo- H
MuuucaTeniuTel, KopoTk#e tannempnie NOBTOPHEL «DKCHANCHA TPHILIETHEIX
MOBTOPOBY W THHAMHYSCKHE MYTaLIHK.

PexombHAaIHA.

MMonsTie 06 oduwell (romonornaHoH) H caltrenenmdugeckoii pexoMBHEaITH.
Pasmiuue  MOnNeKynApHEIX — MexammsmoB  ofmeli  u  cafiTcnenndmteckol
pPeKoMOHHALHHA.

Moens pekoMOHIANNH, TPeANONAralIAS IBYHHTEEON PasphiB H PeMapalHo
paspuipa. Pole pexoMOMHAEIHH B NOCIperUiMKaTHBHOH penapaumd. CTpYKIVDH
Xommmnes B Momend pexoMOHHAUHH. MuTpamus BETBM, TeTepOIYILTEKCH,
paspelneHHe CTPYETYp Xonnunes (qepmerrs),

['eHHA KOHBEPCHA, ACHMMETPHYIHOCT:E TeHHOH KOHBEpCHH. [Ipomykrm

pexoMOHHALHOHHOrO — 8KTa, CONPOBOMIMIOMErocs  OOMEHOM  (uianTaMi.
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ocselioTiyeckas cerperauus y Ipodokell Kak JOKA3aTeNECTEO FeTEPOIYILIEKea

NpH PeKOMOHHALINH,

JH3HMONOTHA pexoMOEHamEH y E.coli. RecBCD-kommnerc. Benox RecA.
IlpecHHanTHueckmii GHNaMeHT, NApaMeTPH €ro MONEKYIAPHOM CTPYKTYPBI
Ofmer HETAMU NpH cHBance. OcoDeHHOCTH MATPAITHE BETEH,

JIByEMTEBkIe pA3pRIEE W TeHHas koHBepens, Jlokye CTIEPHBAHKA ¥ JIposkied,
perynaieg ecnpecciy. PasMHOMeHHE HHTPOHOB H renHad KOHBEpCHH.

Calit cnenmdmaeckas pexomOusanus, THIH XPOMOCOMEEIX [OepecTpoeK,
OCYMIECTRIREMEIX TIpH caliT-cnenndudeckofi pexomOuHauun. MoaekynapHsii
MEXAHHIM AeAcTBHA «pexoMOunamy. Pork caliT-cnemmdndeckoii pexomGusamuy 5
IKCTIPeCCHH reHos y daros. Murterpanus dara namboa. Pexombunasa Cre dara
Pl. LoxP-caitrer. CaiiT-cienudmueckad pexoMOHHALNS ABYHHTEROH MIA3MATH
TPOEIKCH.

PexoMOHHALNA ¥ BREICIIHX 3YKapHOT,

OcoberrocTn perOMOHEALIMH TPHOBPA30BAHNH TEHOB HMMYHOIIOOYIIHHOB |
peuentopoe T-knerox. CHrHans pexomOHHAUMM. MoTekyIapHEE MeXaHHIMbI
WNPOTPAMMHPOBAHHEIX OWHDOK» [PH CIAHAHAH BAPHADENLHEIX H KOHCTAHTHLIX
YVIBCTEOB rena. Matpudnsie » HEMATPHYHRIE MEXAHHWIMEL JOCTPOHKH CIIHBREMLIX
fparMenTOB.

IMonsiaHBIC 3EMEHTEL IeHOME TTPO- H 3YKApHOT, IS-nocnenosaTensHOCTH, HX
CTpyKTYpa. IS-mocnencearensnocTH  kak  komnowenT F-(axropa daxTepuii,
ONPEACIAOWET0  CHOCODHOCTE IEpefadn  TeHETHMECKOro MaTepHala  npH
KOHBIOTAIHH.

Tpancrosons Gaxrepuii (Tn3, Tns, Tn9, Tnl0). Mexamuame TPAHCIIOZHLIIHH.
Pezonieaza, fynkumn pesosssasst. Pons ceepXenmpannsaimm IIPH TPAHCTIOZHIIHH.
Perynanns tpancnosrmms Tnl0,

TpancnozoHel sykapHOT. [IBYXKOMIOOHGHTHas CHCTEM:a TPEHCIIO30HOE.
TonHel (axTHBHEIN) ¥ nederTHE TpaHcmosoHsl. Biuanme TPaHCTIOI0HOB HA
AKTHBHOCTE TeHOB ¥ PACTEHHIH H NPOCTPaHCTBEHHBIH PHCYHOK KCIIPECCHH [EHOB.

Tlpencrasienne o TOPHIOHTANEHOM [IEPEHOCE TPAHCIIOOHDE.
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HMcnonkzosaside roMogoruuHoidl W calit-cneumduyeckoll pexoMOHHALMH B
H3Y4EHHH I'eHOB 3yKapHoT. MeTon «HokayTan reHos.

TpasckpHNINA ¥ NPOKADHOT.

Ocobennoct  cipykrypet  PHK-nommmepassl,  o-bakrop.  Cramm
TPAHCKPHIIIHOHHOTO UMK, Penaukamus H TpaHCKpumums, CRepXCrHpaIHsaiis
H tpaHckpunimAa. Curma 54, «DyKapHOTHYECKHE 3EMEHTHd B peryiaiuu
TpaHCKPHIIHE, TepMUHALMA Tpanckpumman. [Toaspeie MyTamin.

HeratuBHas W nosnTHBHARL  peryisums  TpaHckpHmmmME. CAP-Genox,
Perynalud Tpaukpunuuk B passurtum ¢ara A. [lpusosms yamapasma JIHE
PEryiaTOPHEIMH OeNKaMu. ATTEHIOAMNA TPAHCKDHITITHH.

TpanckpHNIHA ¥ 3YKapHOT.

[Ipomorop y aykapror. Basansnas Tpasckpumms. PaxTopel TPAHCKPHITIIHH.
lonATHe © UHC-TSACTBYIOIMX 3neMeHTax. |paHC-aKTHBAIMA TPAHCKPHITIIHA.
SuxaHcepsl B cafinencepsl. «Moagynu» nocnenosarenshocteii [JHE, yanasaemue
cnenppEdeckuMy  Genkammro  Pone  «obpaTHoli remeTHEKH® B passHTHH
NpencTaBNeHHA O peryIaiHH TPAHCKPHIIIHY ¥ 3YKGpHOT,

belkorkle MOMEHBl, y3HaIOIMME chelnduueckne mocnenosaremsrocTa JTHIK.
Fomeojomen ® redel-cenektophl  «/leHunnopas Mommus» ¥ THMepHIALMA
(aAKTOPOB TPAHCKPHIITHHE. «||HHKOBEE TATBIIED.

FnepHEIe pellenTOPEl FOPMOHOB, MX THIH H ocobeHHOCTH y3Hasamma JIHI
Peuentopei-cHporsl. PeTHHOSBAS KMenoTa, DIeMEHTL KOHCEPBATHIMA B CHCTEMAaX
PEryAHE TPaHCKPHITIIHH.

BremlHKe curHankl, aKTHBMpYROUIME TPAHCKPHIINHID reHos. (HoTema
nposefesns curHanon. Cemefictea nporoonkoresos Jun u Fos kak daxtopom
TPAHCKPHIUMH. AJBTEPHATHER! MPH BEIDOPE MyTH PasBuTHs — TudipepeHnuponKa/
npoandeparis. Cafter AP1 u CRE r npoMoTopax.

Tpanckprnunonnsie GakTopsl B pasBHIMH MHOTDKIETOYHBIX OpPraHHIMOR.

[onstwe o wmoporenax, npuvepsl. IlpocTpancTEeHHO OrpaHHYeHHLIE

MOPOTEHETHIECKNE TPaTHEHTHI.



10

XpoMaTHH.

CTpyKTYpHa® opraHd3alEs  HykineocoM. HykneocoMsl © TPaHCKPHITIIH.
MonuhHKAHA rHCTOHOB W JHHAMHYeCKas CTPYKTYpa xpomatuHa, Chopxa
HYKICOCOM, €€ JTalkl, HYKICOINIA3MHH., 3aKOHOMEPHOCTE pPACONOMEHHS
HYKICOCOM OTHOCHTENBHO NPOMOTOPOR H YYACTKOB Hauana PelIHKALHK ( beiizuur
Hykineocom). TpeicTaenenne o «nepeMoIeTHPOBAHMHY XPOMATHHE. AKTHEHOEC
nepeMojenHpoBanse.  Metunnposanue/ nemerinmposanne  JIHK, cease ¢
MofHHEAIHEH THCTOHOE H HIMEHEHHEM AKTHEHOCTH FeHOE.

OcoDeHHOCTH CTPYKTYPEL XPOMATHHA TOOBEIX XPOMOCOM B CBAIH ©
KoMneHcanned pasmnanll 9ucna renos X-XpoMOCOMEL ¥ PAIHELX TTONOB.

[Ipencramnene o netensHOH OPranMIALEE XPOMOCOM, Hnepurii MaTpHke.
JIOKyC-KOHTpONMpYIOIMe  padioHEl  ® «HHCYNATOPEI®.  BryTpHAzepHas
APNHTEKTYPa XpoMOCcoM. HRNeHHe TPAHCREKIIHH.

[Tpoueccunr PHE,

Onpenenense  npoueccunra.  Hutponw, crnaficuur, Knacenduranms
uHTpoHoB. Hurpomm rpymnm 1. Ocofenmoctn CTPYKTYPHL M MeXaHH3IME
ciuiakicrmira. PuGosumer, #x cnemudiraHoCTs. BOIMOKHOCTH NpHMeHeHHS min
«norayTay PHK. Harpons rpynnm 2, mexauinsm cnnaiicHnra. Hurporst rpynn |
H 2 ¥ PasHEIX OPTAHH3MOE (3B0MIONHOHHEE CBAH).

Crnaiicusr npe-mPHK B agpe. Pons Mansrx anepHelX PHEK u Genkosnix
parropos. CrutaiicocoMa. MoTHOHKAIMA KOHIEBEIX obnacTell MPHK — K3MHPOBAHHAE,
NOMHAACHHITHPOBAHHE.

Ocobennocrn npoueccunra TPHK m pPHK v Gaxrepmii. OcoGenuocts
npoueccHnra pPHK s anprnnke. PHKaza P kax puGozmm,

Tpane-cnnaficunr. Ero pacnpoctpasenme. ANBTEPHATHBHEIH  CIUtaficHHr,
OpeMepsl.  bHOMOTHYGCKHE MOCASNCTBHA — ANBTEPHATHEHOMO  CImalcHETa.
JuxaHcepsl M cafineHcepm cmnabicunra. SR-Gemks, ocoGenHocTH CIPYKTYPAI,
POk B ank-

TepHaTHBHOM cnnaficHure,

Penakriposanne PHK. Monekynspusie Mexanmssel, THits PENAKTHPOBRAHHA



11
(npuMeps ).
Herpanauus anomansuex MPHE.
OfpaTHad TPAHCKPHIIINE.
Pone obpatholi TpaHCKpPHMIMM B DBOMOUMH W WIMEHYHMBOCTH TeHOMA.
PeTpoTpaHCnosoKE, HX THOEL. PeTpoTpaHCHOZOHE!, CONSPKAINHE NHHHERE
KOHUEBBIE NOBTOPR. Ty-amement gpoxoxeif. [leesgorenss, Boamomusie

HCTOYHHKH 00paTHOR TPAHCKPHITTAZL.

3. Crpykrypa pufocom B GHocnaTe: Genka

Crpyxrypa u dyurumn PHE.

Mup PHK. OcHOBHBEIE THIK ¥ OCHOBHBIE (WHKIMH KIETOMHEX H BHPYCHBIX
PHE. O6mme npususnel stopuusol  crpykrypst  PHE. Tunotesa o
NPOHCXOMICHHH KH3HH 9epes PHE.

I'emernueckuil kopn W ero csolicTsa. PacmHdpoBka reHeTHYECKOTO Ko
OTKnoneHss 0T VHHECPCATLHOCTH TEHETHUECKOTO KOJa.

TPHE, ee iyHxunn. Bropuaras u rpetwynan crpykrypa TPHE. CTpykrypa
anTHKONOHOBOH nernH TPHK. Awmunoamun-tTPHE-cupreTassl — aBa knacca.
Cynpeccopaste TPHE.

Crpyxrypa pufocom,

Mophonoris B cocras SyKapHOTHHECKHX M TPOKAPHOTHUECKHX PHOOCOM.
Hprnuamns: crpyrkrypm pubocomusix PHE. Tomenst. Komnaktroe CROpAUHBAHHE.
PrGocomusie Gemkm: noMenmknaTypa, pasHoobpaIHe, NPHHLMML CTPOEHHA M
noxaTH3AlEA B pubocome, OCHOBHBIE IKCTIEPHMEHTATEHEIE TTOIX0AR K H3VUEHHIO
TOnorpagii pHOCCOMHELX GETKOB.

Jucconmaums, passopadnsanie 0 pasbopka prbocom,

DyHKIHOHATLHEIE AKTHEBHOCTH H (YHKUHOHATBHEIE AKTHEHOCTH PHOOCOM.

Tpancnsmms.

locnenopaTentnocTs cobpituil npu cHATese Henka, TpaHCAUMOHHBI MK,

Cramun tpascnaman. [omprGocoMmsl. CKopocTh TPaHCTALHH, TPaH3IHTHOE BPEMA.
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Mupmpamws  tpascnsums - ofopse npusmummer  Tlpokapuotwdeckuit u
IYKapUOTHHECKHH THI TpaHenalpH., OcobeHHOCTH HHHLHAUMM TPAHCIALMH Y
NpoKapsoT. MEMIHaTOpHLe KogoHeL wimmaTophas TPHK, Genxossie daxtopsl
TPAHCIAIHHA, PHOOCOMO-CRAIRBAIOIM yaacTor MPHE. HesasHoHMan HEHIHALHS
H TPAHCIUMOHHOE  CONpPSWeHHe TpH  TPAHCIALHM  MPOKAPHOTHYECKHX
NOMAUHCTPoRHbX MPHEK.

Ocobennoctn  aykapworndeckoli. MPHK W usmmamau TPaHCAIHE ¥
IyKApHOT. MexaHH3IMM CKAHMpOBAHMA H BHYTpeHHell HHMiMamms, Koan-
CEALIBAIOMAR H XenWKasHeIH KoOMIUIeKCED MPH HHHIHALHE TPAHCIALHK Y
IVKAPHOT.

DNOHTAIHA TPAHCTAIH. SOHraHOHHBH WK, (arTopE! JMOHTANHHA.

Cramna  cesssiBaEHA  avuHOAMI-TPHK B SioHraumoHHOM  Iije.
CrepeoxHMiA KOAOH-GHTHKONOHOBOTO BRAHMOIEHCTRHS. Daxtop monrauks EF-
Tu, ero cipykrypa ®  BsaEMoneiicTaus, Henpapnenne  onmGoxr
(#peaKTHpOBAHHE») NPH CHASMBAHMH aMHHoAMI-TPHE, Brnan CROpOCTEi
peaxuan B GTP. I'nnotesa Kpika o HeoHOSHAYHOM COOTBETCTBHH NpH KOOOH-
AHTHKOJIOHOROM ClAPHBAHHH
(Wobble-ranoresa).

Obpazosanne HNenTHIHOH CEATIH: XHMHYSCKHE PEAKIINH,
OenTHARNTPaHChepasHBlil IEHTP, CTEPEOXHMMA TPaHCIIENTHAANNH,

Jlomuoe kognposarne. QarTopsl, CTHMYTHPYIOIINE NOXKHOE KOJHpOBAHNE,
MexauusM  ZelicTsMA  AMHHOTIHKOSHIHBIX  AHTHOMOTMKOR H  MexaHuIM
YCTOHYHBOCTH K HHM.

Cramma TPaHCIOKALHI OHTRIHOHHOID IHKIIA. OCHOBHEIR
FKCOCPUMEHTATEHEIE TECTH HA TPRHCHOKAUMID. MONCKynapHBE MexaHmaM,
Daxrop smoHraumn EF-Gi, ero ctpykrypa ® ero ssammvonelicrans, KoHuenms
NEPEXOAHOTO  COCTOSHHA NPH  KaTalHse cTagMil  3MOHTAUHOHHOTO UHKIA
thaxTopamu anonramun. Poms runponnza GTP.

MexanuiM KoTHPOBAHHA CENEHOUHCTEH A —2 1 i AMHHOKHCIOTE B GelTKax.



13

INMOMTAIMOHHBIE TOKCHHE, MEXAaHH3IM HX JeiicTeHs. Mexanusm neficTems
TETPAUMKIHAE H YCTOHYHBOCTH K TeTPAIHKIHHY.

Tepmunanus TpaHcnsumn. Texydects cron-komonos, TPHE, oTeeTcTeeHHLIE
34 TEKY9ECTh, MX aHTHKOIOHEL

Crone#eHHe H 0phikky puOCOMBl OpH  Tpawcasmmu. CHBHT  DaMKH
CYMTBIBAHHA TIPH TPAHCNALUHH — JBa MeéXaHnwsma, TpaHCNAIHOHHEI® May3el, HX
MEXAHHIM H QYHKUMOHATEHOE IHAYCHHE,

PeHHHIMALNA ¥ POKAPHOT H 3YKaPHOT,

Peryasums TpaHCIALHA.

OcroBHEIE NPHHIMIE PETyISUAH TPAHCIAIHHE,

Mnckprvuranus MPHK y npokapHoT ¥ 9ykapHoT B mpolecce HHHLHALHH
TpaHCaAHA, Moqynanus TMCKPMMHHEALIHA ¥ 3VKapHOT.

TpancnsumonHas penpeccHs ¥y npoxapuor, [IpuMep aBToOperyTHpYEMOTo
cunTesa TpeoHHI-TPHK -cunTerassl. Perynsuns tpancmimm MPHE pafocoMHEX
benxoB y npokapuot. Perynanua curresa daxtopa Tepmusanun RF-2 v Gaxtepuii.

PHK hara MS2 1 perynsauus skcrnpeccii ee HHCTPOHOE,

Toransmas perymanma cuaresa Genka y sykapuor uepes hochopHIHPOBaHKE
(akTopa HEALHALHK elF-2,

Toranenas perynauma cHHTesa Desnka y 9yKapHOT Yepes dochopHINpOEaHHe
taxTopa HEMUHAIHH e[F-4 1 chssnBaomero ero Genxa 4E-BP.

Perynauma TpaHcOAUMM y 3YKaPHOT KODOTKHMMH OTKPHITEIMH  PaMKAME
CUHTHIBAHHA B THASPHOH MOCAEN0BATENEHOCTH.

Tpancnaumonnas penpeccus y osykapwor. [lpumep perynsume cumresa
GepprTHHa. [Ba mexammwsma TpascnmimoHHOH penpeccwn: WArMGHpOBAHHE
CEASLIBAHHA HHHIHATOPHOTO KOMILIEKCA H HHIHOMPOBAaHHE CKAHNPOBAHHA.

Perynanns cKopocTH 3A0HTAIHH,

3°-KOHUEBRE YCHIATENH WHHIHALKK TPaHCIAIHH ¥ SYKAPHOT H BOIMOKHbIH

MEXAHHIM HX JIeACTEHA.
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Mackuposasne MPHK B 3apomeimessix  knetkax. Mackuposane o
Aemacknposanne MPHK 8 smGpuonanbHOM passuTHH W NpH  KIeTOWHOH
anpdepenumposke. [TpUMep THNOKCHIEHAZE! KPACHEIX KPOBAHEIX KISTOK.

Hudopsmocomer 1 ocuosroil Gemox MPHIT. BoaMmowHas GyHEIHOHATEHA
poak ocHoBHOTD Benka MPHIT. Tpyrue MPHK-casasupatomme Gemxs MPHIL

Cexpenns Ge/IKOB Y TPO- H 3VKapHOT.
TpaHcnsigs © TPAMAOKAIMA CEKpPETHpYeMEX GelkoB depes MeMOpany.,

Cursanssas ranotesa cexpeinn Genkos. OcofeHHOCTH CTPYKTYPE CHIHATBHELX

HNENTTHIOR,

DQopMUpoBaHHe NPOCTPAHCTEEHHOMN CTPYRTYpEL Genkos,
Mexannsmel, ofecneyHBaONMe NPABIIEHOS CROPAYHBAHNE [OIMIENTHIHEX

penei. [llanepomns.
4. lenomuka

Onpenencine remomukw. [IpeicTaBneHds o MeTOmaX —HCCNENOBAHMI,
NPHBEANIHX K  BO3HHEHOBCHWIO  TeHOMHKH. MoaenbHsle  opraHHsmMel,
HCTIONBIYCMEIC ANA WIYYEHHA CTIPYKTYPRl M QYHKUHA reHoMoB. CpaRHHTENbHAN
reHomMuia. CpabBHeHHE HYKNEOTHIHBIX NOCHeNoBaTelbHOCTell Kak CpemcTBO
H3yaeHus GyHKIEE reHos,

Kapruaposanie reHOB H FeHOMOB,

Ipencraenense © pAIIHYHEIX BHIAX KapT reHoMa. (PHIHYecKHe KapPTE
reHoMoB. Kaprel pecTpurTHEX ¢parstentos, BubanoTexn reHOB, NPHHUMITE HX
COZNEHHA, TPEACTABHTENEHOCTE, METOAL CKPHHHHTA. BexkTophl, Hcnouabiyvemsbie
And coznanms dubmHoTek. KapTel renomon kak Habops! YNOpATO9eHHEIX KIOHOR,
Konturn wnonos. STS (sequenced tag sites) KaKk HHCTPYMEHT COCTABIICHMS
(PHIHHECKHX KapT reHomos. IIpHHIMD nonuMepaInol enHoH peariH (TILIP).

leneTwHeckoe kaprupoBadie. [TomaMopdHsIM FreHOMOB. [Honumophsm gaun

pecTpukTHEIX  dparmentor  (TIJIPD),  Muus- ® MHEPOCATEILTHTEL.
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MonorykneotHansli nomamopdusm (Single Nucleotide Polymorphism, SNP).
Bricoko, cpelHe H peAKONOBTOPAIONIHECH MNOCHEN0BATENEHOCTH. | anmoTHmsL
HacnegoBaHHe ranioTHONoOB ®  pexoMOMHAIMH. DEIMHHIE reHeTHYeCKOro
paccTodHMS. TTonuMOpdHIM FeHOMOB KAK OCHOBA FeHOMHOH NAKTHNOCKOMHH,
MonekynspHo-reHeTHYSCKHE OCHOBE MIeHTHOHKANMY THuHOCTH, Monexynapno-
FeHeTHYeCKHe  mapxepel  (MI'M),  ompepenense,  urOpPMATHBHOCTE,
HCTIDNB3OBAHHE /LIS MOCTPOEHHA TeHETHYSCKOH KAPTEL. MHTerpHpoBaHHEE KapTh
renomoB. Menonssosanme MI'M /118 kapTHpORAHHA TeHOB, OTBETCTBEHHEIX 34
Pa3BHTHE HACHe/CTBEHHBIX 3a00nesanmii. [TosHIHOHEOE KAPTHPOBAHHE IeHOB,

[lonstve o xpomocomuex  abeppauwsx. Tpamcookamuu.  [lenemus.
Harorenernyeckas wueHTHOUKanua abepparuii,

Brinenenne thparmenToB reHoma. [esomuble Gubnrorexn. TTOHCK KIOHOB B
resomuoi Gubnmorexe. IMpuaumun nporyiks no redomy. Ilouek rena B Gomsmoi
obmactn remoma. Cosgaswe ® asamms OEOIHOTER kIHE. YoopanovenHse
bubanoTern k/IHK. Beruraman rubpuansaius K4k MeTo CPABHEHHS FeHOMOR.

OcolienHOCTH CTPYKTYPBI TEHOMOB BEICIINX JYKAPHOT.

YHHKaNBHBIC H MOBTOPAKIHECH HYKISOTHAHEE M0C/e0BaTensHocTH, [enn
romapytomme PHE (pPHE, tPHK, mansie saepHsie 0 mpronnaMaTHueckHe PHK).
l'enbi, womupyromme Geaxn. MynsTHrensme cemeiictea, TaHaeMmube MOBTOPEL
MexannsmMbl 00pasoBaHHe H IBOIFONAN TAHIEMHLIX TOBTOPOE. [IOBTOpRIONHECS
NOCNENOBATENLHOCTH, paccedHHble no reHoMmy. SINE u LINE anemests.
JHjOTeHHBIE PETPOBMPYCHEE 3MeMeHTEL LlenTpomephnle nostopsr. TemomepHsie
MOETOPEL.

l'enomer opramenn (muroxonnpmii, xmoponnactos). [lponcxomaenne JTHEK
OpraHelL

Hetounnkn momuMopdsiMa TeHOMOE.

Myranun. Tlpwanss myTanmii. Tane nospespenmii JIHK, Anyprursaums,
MesamuHnposanme S-meTun uuroznsa. CHeTeMEl JAMMTH [CHOMA OT My TaLHI,

Cxema wierounoro umena. [lHEnuu-zappcHMele Kumases, | eHEL CYTPeccOph
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omyxonefi. ['en Genka p53, pons B penapanmn u anonrose. Meakrkpaimsg p33 B
ONYXOICERIX KIETKAX,
MoHorentsie HacnencTBeHHBE  3aBoneBaHms, Bpoxgennne gedexrs
metabommsma.  [IpHMeps  MOHOreHHEIX  3a60]eBammHii. DeHHAKeTOHYPHE,
MyxoBHcuna0s. Memueynas gucrpodms Jromena.

Hayuenne dvaxumii renoma.
Ipeacrapnenne o GyHKUHOHANEHON TreHOMMKe. AHANHI GHOXHMHYECKIK

pyHEDHE MeTomami OHOHH(OPMATHEM — rOMOTOTHS CTPYKTYP/aHATOTHA
PYHKEHIL

KnommpoBanme u  swkenpeccms rewor B TeTePONOTHYHLIX  CHCTEMEX,
Komnnemenranms mytammii. PHE HHTeppEPEHIME KaK MEeTON NOoJABTSHHA
SKCNPEcCHH I¢HOR,

INeneTHHeckas mKeHEPHA KaK HHCTPYMEHT H3VUEHHWA TEHOE H MeHOMOE.

CoanaHie TpaHCTEHHBIX KHBOTHRIX. BpegcHue TPAHCTEHOE B MPOHYKIEVC,
Iomyuense >MOPHONATBHEIX CTBONOBBIX KIETOK. [TonyyeHHe rOMOIMIOTHEIX
TPAHCTCHHEIX MBIIEH € [OMOIIBID 3MOPHOHAIEHEIY CTBONOBBIX  KJIETOK.
TIpHHUMIE CeNeKUNE COMATHYECKHX K1eToK, [loMHHaNTHAS CEIIeKLHA,

Henonssoeanne petpoBHpycoB A TpaHcTeHO3a. KW3HeHHBIH  mHEX
peTpoBHpyca. [IPHHIMHNL KOHCTPYHPOBAHHS PETPORHDPYCHELX BEKTOPOB.

JeenpeccHs TEHOB B TPAHCTEHHHX HBOTHBIX, PerynstopHsie amemenrer,
HeoOXOOWMEIe  An8  SKeNpeccHH. JHXAHCEPH M OPOMOTOpPRL,  caiiThl
NOTHATNCHUIHPOBAHIN, WHTPOHEL J(DeKT MNOJOMEHHA H OOAXOIH K ero
UPEO/IONCHHIO0. TEMEHThl NPHKPENTEHN K AAepHOMY marpukcy. HMucymatopw.
JNokyc-
kouTponupywomue obnacru (LCR). Ioaxons k maydesmo (PAKTOPOE, BIHAKLIINK
Ha IKCNPeCCHEO MYMEPOIHEIX reHoB. I'enrl-penoprep,

[Npuammms HalparIeHHoH MOIHHKAIHE TeHOMA. [IpHHUMTE
HETATHBHOMOIMTHEHOR CENeKIME JU18 0T00pa MHEHI ¢ HANPABIEHHO BCTPOCHHEM

reioM. Hanpabiennsie DepecTpoifkM reHOMS ¢ HCMIONBIOBAHMEM CHOTEMAI

PEKOMOHHATE]
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Cre u caiitos LoxP. «HokayT» renos.

Knonuposanue mepoTHEIX. [lepeHoc #Aep cOMITHYECKHN KNeTOR B
Gesbilepibie AHNEKIETKY C MOCTELYIONHM KIOHHPOBAHHEM KHBOTHELX,

['eHeTHYECKas HIDKEHEDHA PacTeH i,

Monekylsiprsie OCHOBEI FeHOTepanud. BupycHsle BEKTOPEl H HEBHPYCHEIE

METOMIE] TIEPEHOCA TEHOR.

IpHEnadHele acmeKTsl redeTHdeckoll HEwenepun. OCHOEM DesonacHOCTH

padoTsl ¢ pexoMOHHAHTHEME JTHEK,
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