DenepanbHOE TOCYAAPCTBEHHOE OO IHKETHOE YUPEKICHUE HAYKHU
HNuctutyT Genka
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Beeagenune

B ocHOBy HacTOsmeHd IIPOTpaMMBI IIONOXXEHBI CIEAYIONIME pPasfewsl:
CTPYKTYypa ¥ (QyHKIUHM GENKOB; CTPYKTypa M OGHOCHHTE3 HYKJIEHHOBBIX KHCIIOT,
CTPYKTypa pubocom u OGuocunTe3 Genka; reHoMmuka. [Iporpamma paspaboraHa
9KCIIEPTHBIM COBETOM BBICIIel aTTecTaroHHON KOMHCCHH 110 OGHOJIOrMYECKHM

HayKaM.

1. CrpykTypa u pyHKuuH Oe1KOB

bruonornueckue ¢Gynknuu OGenkoB W menTHAoB.  PU3MKO-XHMHYECKHE
CBOMCTBA aMUHOKHMCIIOT. MeTozibl ompeneneHust comepxanusi Genka. [lepBuynas
CTPYKTypa KaK YpOBEHb Oopranusanuu Oenka. JlokazaTensCTBa WHIMBUYAIEHOCTH
6enka. MuKporeTeporeHHOCTE GEIKOB.

XUMHUYECKHE METOIEI HCCIIENO0BAHNS CTPYKTYPBI OEIIKOB.

Onpepenienne aMUHOKHMCIOTHOrO cocTaBa Oeika. MeTOosl OnpeeneHus
NEePBUYHOU CTPYKTYPHI. DepMeHTaTUBHBIE METO/1bI (bparMeHTalH
NOJIMIENTUHON 1enu. XHUMHYECKHE METOMBl CIENU(pUIECKOTO pPaCIIeTIeHHUs
NeNTHIHBIX CBsi3ed. Pasmenenue mnenTuaoB, MOMydYaeMbIX IIPH paclieIICHUH
GenkoB. Ompenenenre N-KOHLEBBIX AMHUHOKHCIOT H IIOCIIEHOBATENBHOCTE,
Jlokanusarwst iucy nbGUIHEIX cBs3eil B Genkax. [lenTumaoe kapTHpOBaHHeE.

TuroBble peakuuu xumudeckod Moaudukarmy (yHKIMOHANBHBIX TDPYIIL
Xumudeckas MOIM(PUKALNS B U3yUEHUH MOJIEKYIIAPHBIX KOMIUIEKCOB U aKTHBHbIX
LIEHTPOB (DEPMEHTOB.

Macc-cnextpomeTpus 6eIKos.

KontopmaruonHnsie cBOWCTBA MONUITENITHIHBIX [ETei.

CTpyKTypHBIE 0COGEHHOCTH MENTUAHON CBs3H. CTepUUYecKre OrpaHHYeHHS U

BTOpUYHasl CTPYKTypa IOJWICNTHAHON menu. Pons BOIOPOIHBIX CBs3ell B

(hopMHpOBaHMM BTOPUYHON CTPYKTYpEL O-CTiMpallb KaK BaXHEWIIHH 3JIEMEHT
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BTOPUYHOM  CTPYKTYphl. Pomb  GOKOBBIX  pagWKalOB aMHHOKHCIOT B
(opmupoBanun Ocnupaneil. B-cTpykTypa: mapamielbHOe ¥ aHTHUIIapaJlieIbHOe
pacmoiioxeHue uened npu (GopMupoBaHWM CiioeB. IleTny, WX JIOKaNU3anus Ha
MOBEPXHOCTH  OenkoB. [(-Immiubka Kak  9IEMEHT CTIPYKTYPhl  GENKOB.
Tononoruyeckue quarpaMMel, UX 3HaYSHHE.

QopMHUpPOBaHUE IMPOCTHIX MOTHBOB U3 3JIEMEHTOB BTOPHYHOM CTPYKTYPSL.
Motus rpedeckoro kimoua, MoTHB B-O-B. JlomeHBl, uX (OpPMHpPOBaHHE W3
CTPYKTYPHBIX MOTHBOB.

Tpernunas ctpykrypa Genxa. CTaGHIBHOCTS POCTPAHCTBEHHOM CTPYKTYPBL.
I'nnpodobroe sppo. @opma, KOMIAKTHOCTh W TUHAMHKA MOJEKYIE Genka. Poin
MUCYTBEQHUAHBIX CBS3eH B CTAOMIM3ALMM TPETHYHON CTPYKTYpPHl HEKOTOPBIX
OENKOB U MENTHIOB.

OCHOBHBIE ~ KIacChl ~ CTPYKTYp JIOMEHOB.  O-IOMEHHBIE  CTPYKTYPBL

Crupanusanus cniupaneii; opMUpoBaHHe JOMEHOB
3 YETBIPEX O-CIMpalleil; rI0OMHOBas yaKoBKa, CIOXHBIE CTPYKTYPEI, COJiepKa-
IIHe O-CITHPATH.

0/[B-moMeHHbIe CTPYKTYpEL YIIaKOBKa MOTHBOB, BKIIFOUAOLINX napaienbHbIe

B-ctpykTypsr. «o/B-Gouku». Pomb o/B-MOTHBOB B CTPyKType (epMeHTOB:
dopmupoBanre THAPOGOCHOTO sApa, (OPMHUPOBAHHE AKTHBHBIX LIEHTPOB.
Pacrionioxxenue O-crimpaneif B OTKPBITBIX M30THYTBIX O/B-Ciosix. BO3MOXHOCTH
Npe/icKasaHusl pacroNOXKeH sl aKTUBHBIX LIEHTPOB (epMEeHTOB B O/B-cTpyKTypax:

Tuposun-TPHK-cunTeTasa,  xapGokcumentumasa,  apaGUHO30-CBSI3BIBAIOIMI

Oenok.

PeruHon-cBaspIBatommii  Gellok, Kak — MHpeJCTABHTENH CylepceMencTBa.
Ctpyktypa Helipamunmpassi 1 GB. MoTHB rpedeckoro Kio4a u CTPYKTypa
KPUCTAIIMHOB. benku ¢ B-cnupansHsiMu foMeHaMHu.

Y3naBanue 6enkamu [THK.
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IIpokaproTHYECKHE CHCTEMBL. POJIb CTPYKTYPHOIO MOTHBA «CIHMPATIBIIOBOPOT-
CIIApAJIb» KaK BAXHEWINEro 31eMeHTa B crenududeckoM y3uasanuu JJHK-6emnox.
A-penpeccop u Cro-6emok. AmiocTepudeckuii KOHTPONb CBSI3BIBAHHS OENKOB C
HHK. Penpeccop TpunrtodaHoBOro ornepoHa, pernpeccop JIaKTO3HOIO OIEpOHa,
6enok CAP: ctpykTypa u B3aumoeiictaue ¢ JIHK.

Y3uaBanue JIHK sykapuotndyeckumu (axropamu Tpauckpunuuu. CTpyKTypa
TATA-60kc-cBs3bIBarorero Genka, ero B3aumMozeiicteue ¢ JIHK, (opmupoBaHuEe
rerepoaumMepos. benok p53: ctpykrypa u B3aumopeiicteue ¢ JHK.

Crnenuduueckue TPaHCKPHUIITHOHHEIE (akTopb! 9YKapHOT.
Tpanckpunumonnsle (akTopsl, comepxamie MOTHB I[MHKOBBIX MNalbIeB 1-TO
Kjacca: CTpykrypa, cnemuduunocts B3aumozeiictus ¢ JIHK. L{unk-comepxaniume
MOTHBBI  TTIFOKOKOPTUKOMAHBEIX PELENTOpPOB, IUMEPHU3alus pPElenTopoB Hu
cesi3biBanue ¢ JIHK. Petunonn-X-pernentopsl. Penentopsr cupoTsI.

Tpanckpunuuonsele GakTopel ¢ GHHYKII€apHBIMEM LUHKOBBHIMH KjlacTepaMu
(GAL4): crpykrypa u cmemubpuyeckoe y3naBanue JIHK. JIumepusanms
TPAHCKPUIIHOHHBIX (PaKTOPOB C ydacTHEM ICHIIMHOBBIX MOJIHUI) (CTPYKTypa 1
B3aumoyeiicteue ¢ JIHK GCN4, MyoD, Max).

CrpykTypa 6eJIKoB, IPUHUMAIOIINX YYACTHE B IIEpeiaue CUTHANIA B KIETKY.

G-6enku, wmx crpykrypa u ¢yskmun  (Go, GB, Gy). Ras-6Gemox.
BsanMmozeiicTBie ILMTOKMHOB M MOJMIENTHAHBIX TOPMOHOB C pEIENTOpPaMHU.
Tuposunkunasuele perentopsl. SH2-u SH3-momynu, MX CTPYKTypa H pOJb.
CtpykTypa Src-THpO3HHKHHA3EL.

CrpyxkTypa pakTopoB GeIKOBOro CHHTE3A.

®akrops! GenkoBoro cuHTe3a, kak GTP-cesspiBatomue 6enku (EF1, EF2, EF3
¥ Jip.) OyHKIroHaneHble nepectpoiiku. Ctpykrypa PHK-y3Haomero Motusa.
CrpykTypa prb0COMHBIX OEIKOB.

OubpusisipHble GeKu.

CrpykTypa KollareHa, SJiacTHHA, KEPaTHHOB, (GUOPOHEKTHHA, JAMHHWHA M

bubpouna mienka.



NMMyHOTIO00Y TUHEL,
CrpyxkTypa aHTUTEN. B3anMOmeiCTBYS aHTUI€H-aHTUTEIO.

ITocTrpancnsanuonHas MoauduKamms GeIKoB.
HopupoBanue ocraTkoB  Tupo3mHa. (OOpazoBaHume OCTaTKOB

YKapOOKCUTIIFOTAMUHOBOM KUCIOTHL. [ HApOKCHIMpoBaHue GeNKOB, ALETUIINPOBAHNE
n ADP-pubo3unupoBanue 6eakos.

@ochopunuposanue Oenkos. IlporewHkuHa3bl W nporerH(ochaTaskL.
CynsdarupoBanue TUpo3UHA.

OrpannuenHbli  mpoteonu3  GenkoB.  IlpoTeonuTuyeckas  aKTHBAIHUS
3UMOTeHOB. [IpoTeonuTHYECKHI MPOLECCUHT MPeIIeCTBEHHUKOB OHOIOrHYeCKU
AKTUBHBIX NenTuAoB. CrutalicuHr 6eJIKOB (MHTEUHEI).

I'makosunupoBanne  OenkoB.  [NIHKONpOTEMIBI M NENTHUIOTIHKAHEL
NrimkonporeuHsl ¥ O-TIIUKOTIPOTEUHBL.

Jlumonmporenael.  Jlumomporewmsr ¢ C-KOHLEBBIM  TIIMKOJIHITUIOM.
JIunmonporenpl ¢ N-KOHI[EBOM ITHIHAHON rpymmnoit. [IpeHunupoBaHHbie GeKH.

W3buparensHas  perpagaumss  OenkoB.  ATP-3aBHcHMBIH MIPOTEOJIHU3.

YOUKBUTUH U €ro ydJacTHe B MOIM(UKAUUU OENKOB U B IPOLECCE Jerpaaliyi.

IIpoTeacomsl.

Mertonel nzyueHus 6e0K-0eIKOBEIX B3aUMOIECHCTBHIA.

@aroBeiii  gucruied nenTupoB. ITowck GeNKOB MApTHEPOB € ITOMOIIBIO
JPOXOKEBOM ABYXTUOPUAHON CUCTEMEL.

Huxenepust 6eKoB.

Ilonydenne  MyTaHTHBIX  O€IKOB  MeTOmaMH  CalT-crenu(HYecKoro

myTarenesa. [lonmyuenue ciuthix 6Genkos. Cuntes 6enkoB de novo.
2. CTpyKTypa 1 OHOCHHTE3 HYKJIEHHOBBIX KHCJIOT
Crpykrypa JTHK.

OKCIIepUMEHTEHI, JOKa3bIBaoIye reHeTudeckyo ¢yukmuio JTHK. ubkocts

nsoiiHon crupanu JIHK. ®uspueckue mapameTpsl KOH(OPMAIMOHHBIX hopm
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AHK. Hexanonmdecxue popmsr JIHK. ITapsr Xyrcruna. Tpumnekcsl. Bnusuue
HYKIICOTH/IHOH T10cie/ioBaTesbHOCTH Ha cTpykrypy JHK. Ceepxcrmpanusamus
AHK. Tlonstue o mnapameTpax CBepXCIHpPAIH30BAHHOM Mosekynsl  JIHK.
KoHpopmanmonnsle  mepexosl B CBepXCIMpATH30BAHHOMN MOJIEKYJIe.
Tonousomepassl u Torouszomepsr JJHK. Tursr Tornousomepas. Perynsanus ypoBHs

aKTHBHOCTH TOIIOM30Mepa3 B KIIETKE.

Permukanus JTHK.

Toynocts  Bocmpoussenenust  JIHK. [Tonmumepaspl, ydacTByomue B
PEMIMKaKK, UX (epMEeHTaTHBHAS aKTHBHOCTh. BUIIKA PeIIIHKALMH, COOBITHS Ha
OTcTaroleld HUTH. PEepMEHTHl B PEIUIMKAIMOHHON BHIIKE. JHK-nonmumepasza 111
KumeyHou nanodku. Ilonarue o mporeccuBHOCTH nonmumepas. Ponb numepHoi
CTPYKTypel B KoopauHaiuu cuHTesa JIHK Ha KOMIUIeMEHTapHBIX HHTSIX.
Ocobennoctu JIHK-momnumMepas sykaproT. Peryisiius vHAmanmm pEIUIMKALUN Y
E. coli. CTpykTypa y4acTka crapra peruIuKamnmu (origin). CTpyKTypHBIE IEPEXOIBI
AHK B paifone crapra pennmmkamum. Ilomsitue o pernkarope. Pois
METUIIMPOBAHUS B pPEry/IslWM peIUlMKalyy. TepMUHAIWs —peruuKanugm  y
OaxTepuii.

OcoGeHHoCTH perysiuum permuKauy [Ia3MuL.

PemKonsl y sykapuoT, MX H3MEeHUHBAOCTh. IIOHSTHE O CTAlMOHAPHBIX
«pennuKaTUBHBIX (abpukax». Ori y ApoxoKkei, UX CTPYKTYPHO-(bYHKIMOHATbHAS
OpraHu3aIysl.

Mosteky isipHbIe MEXaHU3MbI, CBSI3BIBAIOLIME KIETOUHBIH AKX PETUTAKAITHIO
JHK. IlukinHs! u npoTenHKuHaskl. [IpoTOOHKOTeHBI, YYacTBYIOIIHE B perysinuu
KIETOYHOr0 UKJIa. Pacmicanue permKaniy y4acTkoB XpOMOCOME! B KIIETOYHOM

LIUKJIE.
Jlokanenas ammmdukanus yuactkoB JIHK B pasBuTUU. Bo3MoOXHBIE
MEXaHU3MBl JIOKAJIBHOH aMITU(DUKAI[ME. AMIUTHKOH. IIpencraBinenune 06

9BOJIIOIIMM TE€HHBIX CEMEMCTB. PBHJ]I/IKEH_[PI}I II0 TUOY «KaTAEerocsd KoJbla

(¢paroas JTHK).
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[Ipobnema permnukanuu JHHEHHOro HezamkHyToro ¢parmenta JHK.
Tenomeprr. Tenomepasa, ocobGeHHOCTH CcTpyKTypHOU opramsanuu (PHK-
KomroHeHT). Teopusi cTapeHMs B CBS3HM C JAWHAMUKON CTPYKTYpHI TEIOMEpHI.
Hexanonuyeckue CTPYKTYyphl B pailOHE TEJIOMEPHBIX MOCIIEI0BATEILHOCTEH.
OcobGennoctu  crpykTypHOi opranusaupu JIHK B paifoHe LEeHTpOMEpEL
HckyccTBeHHas! XpOMOCOMa Y 3yKapHoT.

PemmikatuBHoe MmermnupoBanue JIHK. Mopudukanus 5-METHIIUTO3UHA U
MyTauuu. MeTunassl y 3yKapuoT. 5-a3alUTUAUH KaK HHTHOUTOP METHINPOBAHHS.
VIMIIpHHTHHT I'€HOB M ero OHOJOoruYecKue MocnencTBus. J[0Ka3aTenscTBa POIIH
METHJIMPOBAHUSA B Pa3BUTHUH [TO3BOHOYHBIX.

Penapanus JTHK.

Ilpsimasi pemapanysi TUMHHOBBIX [MMEPOB W METHIMPOBAHHOIO T'yaHWHA.
['ukosunasel. Y paluinriuKo3unassl. OKCLUU3HOHHAS pernapaius, (epMeHTHL.
MexaHu3M IperMyIIeCTBEHHOH perapanii TpaHCKPUGHPYEMbIX TEHOB.

Bonesnu, obycnosnennsie nedexramu penaparuu. MexXaHU3M peHapaldu
HECIIapeHHbIX  HyKneoTwm0oB.  Pome  mermnupomamms.  SOS-penapanus.
Ilpencrasnenus 06 omubKkax perMkanum, 00ycIOBIEHHBIX CKONBXEHHEM HUTEH
Npy perumkanuu. Mexanusm o6pa3oBaHHS KOPOTKHX IOBTOPOB. MHKpo- 1
MUHHCATE/NIUTEL. KOpOTKME TaHAeMHBIE IOBTOPHL «DKCIAHCHS TPHUILIETHBIX
IIOBTOPOBY» ¥ IMHAMUYECKHE MYTaI[HH.

Pexombunaius.

Ilonsitre 06 o6melt (romonoru4Hoit) u caliTcnenubuuecKoil PeKOMOHHAIH,
Paznpume  MOJNEKyNSpHBIX — MeXaHH3MOB oOwmied u  caifrcrenuuyeckoi
pPEeKOMOMHAITIH.

Mopens pekomOuHaIMH, IPETONIAraloas JBYHUTEBOM Pa3phiB U pernapanuio
paspeiBa. Ponb pekoMOMHaNMKM B IOCTPEIIMKATUBHOM perapaiuu. CrpyxTypbl
Xommmness B MOJENH peKoMOuHAIMEA. MuUTpamys BeTBH, reTePOMYILIEKCHI,
paspelienue cTpyktyp Xosnuzes (pepMeHTs!).

I'eHHas KOHBepCHs, ACHMMETPUYHOCTH TEHHOM KonBepcuu. [lpomykTer

PEKOMOMHALIMOHHOIO  aKTa, COIIPOBOX/IAIOIIErocss ~ OOMEHOM  (hilaHramH.
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[locTmelioTrueckas cerperanus y ApoxoKkell Kak J10Ka3aTelbcTBo reTepoiyIexca
IIPU PEKOMOMHAIHH.

Ousumonorus pekombunauuu y E.coli. RecBCD-kommiexc. Benok RecA.
IIpecunantuueckuii dunamenr, [TapamMeTpbl €ro MOJIEKYJISPHOH CTPYKTYpEI.
O6men HuTaMuU ipu cunance. OcobeHHOCTH MHTPaLl¥ BETBH.

JIByHUTEBbIE Pa3PBIBBI U IeHHAS KOHBEPCHSL. JIokyc criapuBaHUS y IPOXOKEH,
PEeryJsIus SKCIPECCHH. PasMHOKeHUe HHTPOHOB U IeHHas KOHBEPCHSL.

Caiir cnemuduueckas pexombuHanws. THIIEI XPOMOCOMHBIX I1€PECTPOEK,
OCYIICCTBIIAEMBIX IIPH CaWT-CHENU(PHUIECKON peKOMOWHALIUHL. MonexynsipHbrii
MEXaHU3M JISHCTBUSI «peKoMOUHa3y. Ponb caiiT-crienuduaeckoil peKoMOMHAaIUN B
SKcHpeccuu reHoB y ¢aros. Murerpanus dara nsmbpa. Pexkombunaza Cre ¢ara
Pl. LoxP-caiitel. Caiit-cienuduueckast pPEKOMOMHALIMS ABYHHUTEBOH ILIA3MUIBI
IPONOKEH.

PexoMOuHALMS y BBICIINX 3yKapHOT.

OcobennocTn pexoMOUHAIMN TPUOGPA30BAHIN TEHOB HMMYHOTJIOOYJTHHOB 1
penentopoB T-xietok. CurHamsl pexoMGuHAImE. MoOJeKyISIpHbIE MEXAHH3MBI
«IPOTPAMMMPOBAHHBIX OIIMOOK» TPU CIHSHUH BapuabelNbHBIX W KOHCTAHTHBIX
YaCTKOB reHa. MaTpuiHble 1 HEMAaTPHYHbIE MEXaHU3MBI IOCTPOMKH CIIHBAEMBIX
(pparmMeHTOB.

ITonBIDKHBIE 3T€MEHTBI IeHOMa [IPO- U 3YKAPHUOT. IS-nocnenoBarensHOCTH, HX
CTpyKTypa. IS-mocnenoBarensHOCTH Kak KOMITOHEHT F-daxropa 6akrepwii,
OTPENENSIOIIEro  CIOCOOHOCTh  Iepefiadil  IeHETHYECKOro MaTepuana IIpH
KOHBIOTAITHH.

Tpancnosonsr 6akrepwmii (Tn3, TnS, Tn9, Tnl0). Mexauuszmsr TPaHCIIO3UIUH.
Pesonbpaza, Gynkuuu pesonsassl. Poib CBEPXCIHPAIHU3ALHA ITPH TPAHCIIOZHIIUH.
Perynsuus tpancnosumuu Tnl0.

Tpancrosons!l  dykapuor. JIByXKOMIIOHEHTHAs CHCTeMa TPaHCIIO30HOB.
Tonupii (aKTUBHBINA) U je(eKTHBIH TPAHCTIO30HBI. BiMsHHE TpPaHCIIO30HOB Ha
AKTHMBHOCTb T'€HOB y PACTEHUH M MPOCTPAHCTBEHHBIN PHUCYHOK SKCIPECCHH TEHOB.

HpeI[CTaBJIeHI/Ie O 'OPHU30HTAJIBHOM IIEPpEHOCE TPAHCIIO30HOB.
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Hcnons3oBanre roMONOrHYHOM ¥ calfT-creruduueckoi pexoMOMHAIUU B
U3Y4EHUH F€HOB 9yKapuoT. MeTo/] « HOKayTa» T'eHOB.

TpaHCcKpUNLIMS y IPOKAPHOT.

Ocobennoctu  crpyktypsl  PHK-mosnumepassi. o-paxkrop.  Cragum
TPAHCKPUNIIMOHHOTO NUKIa. Perumkaims u tpanckpunuus. CBepXCcOupatn3amus
1 TpaHckpums. Curma 54, «DyKapHOTHYECKHE OJNEMEHTH» B pPeryisiiun
TPaHCKPUIIMK. TepMUHALUS TpaHCKpUIIUU. [ToJspHbIe MyTaIHHy.

HeraTuBHas u mo3uTHBHas perymsiuust TpaHckpumiuu. CAP-6erok.
Perynsiuust Tpaukpunuu B passutum (ara A. ITpuHIuIE! y3HaBanusi JIHK
PeryNsATOpHBIMU OeNKaMu. ATTEHIOALUS TPAHCKPUITIIHH.

Tpanckpunuus y sykapuor.

IIpomorop y sykapuot. basanbHas Tpanckpunmus. MakTopsI TPAHCKPHUITIIUH.
Ilonste o wLuC-meHCTBYIOMMUX oeMenTax. TpaHC-aKTHBALHS TPaHCKPUIILUH.
OHXaHCepsl U caifimencepsl. «Mopymu» mocnenoparensaocteil JJHK, y3HaBaeMble
cruenuuyeckumMu  Genkamuio  Poinb  «o6paTHOM TeHeTHKH» B Pa3BUTHH
PEICTABICHN] O PETYIIALMHA TPAHCKPHUIILAH Y SYKapHOT.

BenkoBble mOMeHEI, y3HaOIMe crenu(IYecKue MOCHeN0BaTeNbHOCTH JIHK.
I'oMeomomMer W reHbI-ceNleKTOpBL. «JIeHIMHOBAsS MONHHA» U OUMepU3aIys
(haxTopoB TpancKpuryH. «I[HHKOBEIE HAIBIED.

SIlepHBIE PELeTITOPbl TOPMOHOB, UX THIBI M OCOGEHHOCTH Y3HABAHHS JHK.
PenenTopsi-cupoTsl. PetnHoeBast kucinora. DeMeHThl KOHCEPBATH3MA B CHCTEMAX
Peryisiyuy TPaHCKPHUIIIHH.

BHemHue CUrHanbl, aKkTHBUPYIOIUIME TPAHCKPUIIMIO TeHOB. CHcTeMa
nposesieHus curaanoB. CemelcTBa mpoTOOHKOreHOB Jun w Fos kak (axTopos
TPAHCKPUIIUU. AJIBTEPHATHBBI IPU BEIOOPE IIyTH PasBUTHS — qUDdepeHIIpoBKa/
nposnudepanus. Caiirel AP1 u CRE B mpomoTopax.

TpanckpunIEOHHEIE (AKTOPHI B Pa3sBUTHH MHOTOKIETOYHBIX OpPraHU3MOB.

llonstre o mopdoreHax, mpuMepsL. ITpocTpaHCTBEHHO — OrpaHUYEHHEIE

MOp(OreHeTHIEeCKHe rPaueHTEL.
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XpoMaTuH.

CTpykrypHasi opraHusanus HyKnieocoM. HyKmeocoMbl M TpaHCKPHIILHSL.
Mopudukanus THCTOHOB H JMHAMHYECKAS CTPYKTypa XpOMATHHA. C6opka
HYKJICOCOM, €€ OJTalbl, HYKJIEOIIa3MUH. 3aKOHOMEPHOCTh paCIOI0KEHUS
HYKIJICOCOM OTHOCHTENEHO IPOMOTOPOB ¥ y4aCTKOB Havyalla peruTikanum ((peisunr
HyKkneocom). IIpencraBnenre o «mepeMOAENMPOBAHUU» XPOMATHHA. AKTHBHOE
nepemoznenupoBanre. MerunupoBanue/nemetmwimposanne  JIHK, cBs3p ¢
MopuduKanue riCTOHOB U H3MEHEHHEM aKTHBHOCTH TE€HOB.

OcobeHHOCTH CTPYKTYpBI XpOMAaTHHA MOJNOBBIX XPOMOCOM B CBS3H C
KOMIICHCAIMEH pa3nyuii Yucyia reHoB X-XpOMOCOMBI Y Pa3HbIX HOJNOB.

IIpencraBnenne o meTenbHOM OpraHM3aLMU XPOMOCOM. SIEpHEIH MaTpHKC.
JIokyc-KOHTpONUpyrOIIye  paffoHBI U HHCYJISATODPED». Bryrpusnepnas
apXUTEKTypa XpPOMOCOM. SIBIIE€HHE TPaHCBEKIUH.

ITponeccunr PHK.

Onpenenenmwe mnponeccunra. MHTpoHBI, crnmadicunr. Knaccuduxarms
MHTPOHOB. WHTpoHbl rpynmel 1. OCOGEHHOCTH CTPYKTYpHI M MEXaHH3MEI
crutaiicunra. Pubosumel, ux crnenubuyHOCTE. BO3MOMXKHOCTH [IPUMEHEHHUS IS
«Hokayra» PHK. MHTpOHBI Tpymmnel 2, MEXaHU3M CIUTAHCHHTA. WuTtpons! rpynm 1
¥ 2y pasHbIX OPraHU3MOB (3BOJIOLHOHHBIE CBSI3M).

Cruaiicunr npe-MPHK B sinpe. Posb mansix snepusix PHK u GenkoBbix
thaxropos. Cruraiicocoma. MouKaIms KoHIEBbIX o6macteit MPHK — K3[IMPOBaHUE,
I0JIMaICHUITUPOBAHKE.

Ocobennoctn mponeccuara TPHK u pPHK y 6akrepuit. OcoGeHHOCTH
npoueccunra pPHK B snpeimke. PHKas3a P kak pu6ozum.

Tpanc-crunaiicunr. Ero pacmpoctpaHenue. AJbTepHATHBHBIN —CIUIANCHHT,
npuMepsl.  buosmoruyeckue  INOCHEACTBHSA — aJbTEPHATUBHOTO  CIUIANCHHTA.
OHXaHCepsl U caillieHcepsl cruladicunra. SR-6enku, ocoGeHHOCTH CTPYKTYPBHI,
pOJib B allb-

TEPHATHBHOM CIUJIaliCHHTE.

Penaxrtuposanue PHK. MonekynsapHasle Mexanusmsl. TUIIBI peNaKTUPOBAHUS
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(mpumepsr).
Herpapganus anomansasix MPHK.
O6parHas TpaHCKpHIIIHSL.
Ponb  06paTHOM TpaHCKPHIUMK B JBONIOLHH M WM3MEHYMBOCTH TE€HOMA.
PerporpaHcniosonsl, wx THIEL PeTpoTpaHCNO30HBI, COZEpIAIUE JUTHHHBIS

KOHLIEBbIE MOBTOPEL.  Ty-amemeHT mpoxokeit. I[lceBmorenbl. Bo3MOKHEIE

UCTOYHUKH OOPAaTHOM TPaHCKPUITA3EL

3. CrpykTypa pu6ocom u GuocunTe3 Gesrka

Crpyxkrypa u dyaxinuun PHK.

Mup PHK. OcHOBHbIE THIIBI M OCHOBHBIE (DYHKIHH KIETOUHBIX K BHPYCHBIX
PHK. OG6wme npusnunsl Bropudnoii crpykrypst PHK. [unoresa o
IIPOUCXOXKIEHUH XU3HH Yepe3 PHK.

I'eneTnueckuif ko M ero cBoicTBa. PacmmdpoBKka TeHEeTHYECKOro Koa.
OTKIOHEHHUS OT YHUBEPCATBHOCTH [EHETHIECKOTO KOMA.

TPHK, ee Qynkuun. Bropuanas u Tpetudnas crpykrypa TPHK. Crpyxkrypa
anThKonoHOBOM metnu TPHK. Amunoamun-tPHK-cuHTeTassr — aBa  Kiacca.
Cynpeccopusie TPHK.

CtpyxTypa pubocom.

Mopdoinorust 1 cocTaB 3yKapHOTHYECKUX M IPOKAPHOTHUECKHX pubdocom.
Hpunuumsl cTpykTypsl pubocomusix PHK. Jlomenst. KommakTHoe CBOpauuUBaHUE.
Pubocomubie Gemkm: HOMEHKIaTypa, pasHooGpasue, NPHHLMIBL CTPOSHHS M
Jokanu3anus B pubocome. OCHOBHbIE SKCTIEPHMEHTAIBHBIE TOAXOIB! K U3yUEHHIO
TOmorpaduu pubOCOMHBIX GEIKOB.

Jncconuanus, paspopaurBanue u pasbopka pHGOCOM.

OyHKIHOHAIbHBIE AKTUBHOCTH U (DYHKIIMOHAIBHbBIE AKTHBHOCTH pubocom.

Tpancmsmus.

IlocnemoBaTenbHOCTh COOBITHI Npu cuHTe3e Oenka. TpaHCHAMOHHBIA UK.

Crapun tpancnsanum. Iommpu6ocomsr. CKopocTs TPaHCISALKH, TPAH3UTHOE BpeMH.
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VIHuipanis  TpaHCIANMM — OOIIMe IPHHIMIIEL IIpokapuorndeckuii u
OYKApUOTHYECKUH THUIl TpaHCHsuuu. OCOGEHHOCTH WMHMIMALMM TPAHCISILIHI y
IpoKaproT. MHuImMaTopHble KonoHs!, uaMnuaTopHas TPHK, 6emxoBbie (hakTopsl
TPAHCIALUH, PUOOCOMO-CBs3bIBatoNIHi yuacTok MPHK. Hesasucumas uuummarms
M TPaHC/MIIUOHHOE  CONPSHKEHHWE MPU  TPAHCISILHH  POKAPHOTHYECKHX
nomMuucTpoHHbIx MPHK.

Ocobennoctu  sykapumornueckoit MPHK w  wnmMmmammm TPAHCILIOUU Y
DYKapuoT. MexaHu3sMBl CKAaHHPOBaHHMS ¥ BHYTPeHHEH wHMIMAnum. K-
CBSISBIBAIONMH M XEJMKA3HBIH KOMIUICKCHl IIPH WHMIMAIMK TPAHCISILAK y
9YKapHOT.

OnoHranys TPaHCISIAK, DIOHTAIHOHHBIN K. @DaKTOpPBI SITOHTALKH.

Cramgms  cBsasbiBamMs  amuHoammi-TPHK B 9JIOHI'allUOHHOM  ITHKIIE.
Crepeoxumust KOJOH-aHTUKOLOHOBOTO B3aUMOEHCTBHSL. ®axrop snonranuu EF-
Tu, ero crpykrypa u  BlaumoneiicTBus. WcnpaBnenwe  ommbGok
(«pemaxTvpoBanue») npu cBs3bBaHME amuHOAUWI-TPHK. Bimaxn CKOpoOCTeit
peakuun u GTP. I'umoresa Kprika 0 HeomHO3HAYHOM COOTBETCTBHH [IPU KOOH-
@HTHUKOZIOHOBOM CITapHBaHUH
(Wobble-rumoresa).

Ob6pazoBanue NENTUIHOM CBSI3H: XUMHUYECKHE peaxium,
NENTHUNTPaHCQEPasHBIM EHTD, CTEPEOXUMUS TPAHCIEIITHAIAH.

JloxHoe xonmuposanme. DakTOphI, CTUMYIHPYIOIINE JIOXKHOE KOIOUpPOBaHUE.
MexanusM  fmeiicTBHS  AMHHOTTIMKOZHMIHBIX  AHTHOHOTHKOB W MEXaHU3M
YCTOWYUBOCTH K HUM.

Cramust TPaHCIIOKALUU SJIOHT'ALIIOHHOTO IMKJIA. OcHoBHEIE
SKCIEPHMEHTANbHBIE TECTBl Ha TPAHCIOKAUMIO. MOJEKYISApHBIE MeXaHH3M.
®axrop snonranuu EF-G, ero cTpykTypa W ero B3ammomeifcTBUSL Konnenius
IIEPEXOTHOTO  COCTOSHMSA IPH KaTalu3e CTaluil SIIOHTAIIMOHHOTO IMKJIA
(akropamu smouranmu. Poms rumponnsa GTP.

MexaHu3M KOMPOBAHUSI CETIEHOIUCTENHA —2 1 -if AMMHOKHICIIOTH B GelIKkax,
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OJIOHTal[MOHHBIE TOKCHHBI, MEXaHH3M HX JeHCTBUS. MexaHusM HelcTBHS
TeTPALMKINHA ¥ YCTOMYMBOCTH K TETPAL[MKIIHHY.

Tepmunanus tpancminuu. Tekydects crom-komoHoB. TPHK, oTBeTcTBeHHBIE
3a TeKy4€eCTh, UX aHTUKOJIOHEI.

CkonbeHne ¥ TIPBDKKE DPHOOCOMBI INpH  TpaHcusnuu. CHOBAT pPaMKH
CYMTBIBAHHS IIPU TPAHCIALUM — JIBA MEXaHW3Ma. TpPaHCIALMOHHBIE TIAY3bl, HX
MEXaHM3M U (PyHKIIHOHAIBEHOE 3HAUYEHHE.

PevHuLManys y IpoKapuoT U 9yKapHoT.,

Perynsuus Tpancusium.

OcHOBHBIE IPUHIMIIBI PETYJIISILAN TPAHCIISAIIUH.

Huckpumunanus MPHK y npokapeoT u 9ykapwoT B Ipoliecce WHUIMAINA
TpaHCIAMHA. MOLysaus JUCKPUMUHALIUH Y 3YKAPHOT.

Tpancnsuuonnas penpeccus y IpoKapuoT. lIpuMmep aBTOPEryIHUpyeMOro
cuntesa TpeoHwI-TPHK-cunrerassl. Perynsius Tpascisiuun MPHK pr6ocoMHBIX
GenkoB y mpokapuoT. Perymsnus cuuresa dakropa tepmunanuu RF-2 y 6axTepuii.

PHK dara MS2 u perynsiys KCIpeccuu ee UCTPOHOB.

Toransnas perynsnus cuHTesa Gesika y 3yKapvoT 4yepes (pochopHIupoBaHue
(axropa naHUIHaLMH elF-2.

TotanbHas perynsanus cuHTesa Gelka y sykapuoT 4yepes (pochopuIupoBaHue
(axropa uaumanuu elF-4 u cesaswiBaromero ero 6enka 4E-BP.

Peryisuus TpaHCHAME y 3yKapHOT KOPOTKMMH OTKPBITBIME DPaMKaMu
CYMTBIBAHMS B JIMIEPHOM IOCIEN0BATEIHLHOCTH.

Tpancisiuonnas penpeccuss y SykapuoT. llpumep peryismud cuHTE3a
Qeppurnra. /[lpa MexaHW3Ma TPAHCISIHOHHONW PENpPECCUH: WHTHOMPOBAHHE
CBSA3BIBAHUS HHULMATOPHOI'O KOMILJIEKCA ¥ HHTHOMPOBaHHe CKAHUPOBAHHUS.

Perynsiuust ckopocTu sinoHranuu.

3’-KOHILIEBbIE yCUIHNTENH MHUIUALWKA TPAHCISIMKA Y SyKAPUOT U BO3MOYKHBII

MEXaHMU3M HUX HeUCTBUS.
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Mackuposanne MPHK B 3apomblmeBsix  KieTKax. MackupoBanue u
AemackupoBanue MPHK B 5MOproHanmbHOM pasBUTHM M TIpH  KIETOYHOM
maddepernuposke. ITpuMep THIOKCUIeHa3bl KPACHBIX KPOBSHBIX KIIETOK.

Mudopmocomsr u ocHoBHOM 6Gemox MPHIL. BosmoxHas $yHKIuOHATBHAS
poinb ocHoBHOrO 6enka MPHIL. JIpyrue MPHK-cBs3bBaromme 6enxu MmPHIT.

Cexpenus G€JIKOB y IIPO- ¥ 3yKapHOT.
Tpancnsuus W TpPaHIOKALMS CEKPETUPYEMbBIX OelKOB yepe3 memOpaHy.

CurnanbHas runoresa cekpelyn 6enkoB. Oco6GEHHOCTH CTPYKTYpPBI CUTHAJIBHBIX

IEIITHIOB.

DopMHUpOBaHHE POCTPAHCTBEHHON CTPYKTYPHI GEIIKOB.
Mexanu3mbl, 06ecrieunBaroIie PABUIFHOE CBOPAYMBAHUE TTOJUMENTHIHEIX

nenei. [llanepoHsr.

4. I'eaomuxka

Onpezenenne remomuxu. IlpencTaBieHus 0 MeTOmAaX —WCCIEHOBAHMI,
NPUBENIIMX K  BOSHUKHOBCHHIO TI€HOMHKH. MOZIENbHBIE  OpraHW3MBI,
HCIIONIB3YeMbI€ UL M3YyYeHHUS CTPYKTYphl U (YHKIMH reHomMoB. CpaBHUTENbHAS
reHomuka. CpaBHEHHE HYKICOTHIHBIX IIOCIEAOBATENEHOCTEH KK CPEICTBO
U3y4eHUsl PyHKIIHI T'eHOB.

KaprupoBanue reHoB ¥ reHOMOB.

llpencraBnenne o pasmuYHBIX BUAAX KapT reHoMa. QHU3MUECKHe KapThl
reHoMOB. KapTel pecTpUKTHBIX (hparMeHToB. BHOIMOTEKM T'eHOB, MPUHIMNBI KX
CO3MaHMs, MPEJICTABUTEILHOCTb, METO/bl CKPUHUHTA. BEKTOpHI, MCHOIb3yeMble
UL co3aaHms OubmoTex. KapTel reHOMOB Kak HabOPHI YIIOPSAOYEHHBIX KIOHOB.
Konrurn xmonos. STS (sequenced tag sites) xax HHCTPYMEHT COCTaBJIEHHS
(usnIecKux KapT reHoMoB. [IpHHITUIT TOTHMepa3HOi LenHokH peakuuu (ITLP).

I'eneTnyeckoe kaprupoanue. [lonuMopdH3M reHOMOB. [omamopduam myun

PeCTpUKTHBIX  (parmenToB  (IIJ[P®). Munu- #u MHUKPOCATEIUIATEI.
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MoHonykneotunnbiii momumopdusm (Single Nucleotide Polymorphism, SNP).

BbiCoko, cpeHe M pPEKONOBTOPAIOIIMECS IIOCITEOBATEIEHOCTA. | arIoTHIIEL,
HacnenoBanwe rammoTWnoB u  pekoMOMHAUMM. EAWHHUIBI [e€HETHYECKOTO
paccrosuus. [lomumopdu3M reHOMOB Kak OCHOBA T'€HOMHOM NAKTHIOCKOIIHH.
MounexynsipHO-TeHeTHYeCK e OCHOBBI MIECHTU(GUKALMH JTHIHOCTH. MONeKyIIS[pHO-
reHeTuyeckne  Mmapkepsl  (MI'M),  ompenmenieHume,  HWH()OPMATHBHOCTS,
HCTIONB30BAHME JUIS IIOCTPOCHHSI F€HETUYECKOH KapThl. VIHTerpupoBaHHbIe KapThl
reHoMoB. Mcnonb3oBanne MI'M miisi KapTHpOBaHMS I'€HOB, OTBETCTBEHHBIX 3a
pa3sBUTUE HaClIeCTBEHHBIX 3ab0neBanui. [103MIHOHHOE KAPTUPOBAHUE I'€HOB.

lonsitne 0 XpoMOCOMHbBIX abeppauusx. Tpancmokarmu. Jlereru.
Iutorenernueckas uaeHTUGUKALMS abeppalliid.

Brinenenne ¢parmenToB renoma. ['enomuble 6u6nuoTekn. [IoMCK KIIOHOB B
reHOMHOM Oubnmorexe. [TpuHIMN mporysku mo remoMy. Ilouck reHa B 6obIION
obnactn renoma. Cosnamme u aHanuz Gubiuorex KJIHK. YmopsmoueHmsie
6ubimorexn k/IHK. BrranTaromas rubpunmsanus Kak MeToJ, CpaBHEHIS TEHOMOB.

OcobGeHHOCTH CTPYKTYPEI TEHOMOB BBICIIIMX 3yKAPHOT.

YHUKaJIbHBIE ¥ TIOBTOPSIOIIAECS HYKJIEOTHHBIE TIOCIENOBATENbHOCTH. | eHBI
xomupytomue PHK (pPHK, TPHK, manble sneprsie u unroruiasmatuueckue PHK).
I'ensl, xomupyronme Genku. MynbTUreHHBIE ceMmeiicTBa. TaHIeMHBIE IIOBTOPBI.
Mexauu3mbl 06pa3oBaHus U SBONIOLMH TAHIEMHBIX MOBTOPOB. IloBTOpSIOMHECs
[IOCTIEZIOBATEeNIBHOCTH, paccesHHele 10 reHoMmy. SINE u LINE sieMeHTEHL.
OHJIOTeHHbIE PETPOBUPYCHBIE dNeMeHTHI. LleHTpoMepHsIe ToBTOPHL TemoMepHbie
IIOBTOPBHI.

I'enoMBI opramemt (MHTOXOHIpPHH, xioporuiacToB). Ilpomcxoxmerue JTHK
OpraHes.

Hcrounuky monumophusma reHoMoB.

Myrauun. Ilpwanner Mytamuit. Tuner nospexaenuit JJTHK. Amypunusarus.
HesamunupoBanue 5-mMeTun uutosuHa. CHCTEMBI 3aIlUTHI T€HOMA OT MYyTaL|H.

Cxema xneroyHoro mwkna. I[UMKIMH-3aBUCUMBIE KMHA3BI, | €HBI CYIIPecCOpbI
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onyxonedd. I'en Oenka p53, ponb B pemapauuu U amomntose. MHakTHBAIMS pS3 B
OITyXOJIEBBIX KIIETKAX.
MoHorenHble  HacleNCTBEHHBIE 3a60JNeBaHUI. BpOXKIeHHbIE nehexTs
merabonmu3ma. IIpuMepsl MOHOTEHHBIX  3a6ONIEBaHMUIL. DeHUTKETORY pHSI.
MyxkoBucumno3. Meimeunas nuctpodus JromreHa.

Nzyyenue QyHkiuii reHoma.
IlpencraBnenre o (yHKUMOHATBHON TIeHOMHKe. AHAIN3 GHOXUMHUECKHX

(ysknumii Meromamu GHOMHGOPMATHKM — TOMOJIOTHS CTPYKTYp/aHaJIOTHsI
QyHKIHH.

KioHnpoBanwe ¥ OKCIpECCHs TIeHOB B TeTEpPOJOrHYHBIX CHCTEMAX.
Kommnemenramus wmyranumit. PHK unTepdepeHmps kak MeTOH IOJABISHHS
SKCIIPECCHUU T'eHOB.

['eHeTHYECKas MHXKEHEPHUS KaK MHCTPYMEHT U3YYeHMUS TeHOB M TEHOMOB.

Cospmanne TpaHCTeHHBIX JKMBOTHBIX. BBejleHHME TPAaHCTGHOB B IIPOHYKIJIEYC.
Iomydenue SMOpPHOHAJIFHEIX CTBOJIOBBIX KJIETOK. IlONydeHHe TOMO3UIOTHBIX
TPAaHCT€HHBIX MBIIIEH C TIOMOIIBIO 3MOPHUOHANBHBIX CTBOJOBBIX KJIETOK.
IIpUHIUITBI CENEKIIUHM COMATHYECKUX KIETOK. JOMAHAHTHAS CEeKIIHS.

Wcnosnp3oBanme  peTpOBUPYCOB IS TpaHCTeHO3a. JKWSHEHHBIH LK
perposupyca. IIpUHIKIEI KOHCTPYHPOBAHHS PETPOBHPYCHEIX BEKTOPOB.

OKCIIPECCUsl I€HOB B TPAHCTCHHBIX JKMBOTHBIX. PeryJsSTODHBEIE 3JEMEHTEI,
HEOOXOMMMBIE  JUIsl  OKCHPECCHH. DHXAaHCEPHl W TPOMOTOPBI,  CaifThI
NONMAICHUIIMPOBAHUSA, HHTPOHBL. O(()EKT TIION0KEHHUsT M TOAXOABI K €ero
IPEO/IONECHMIO. DJNIEMEHTHI MPUKPEIUIEHNs K sIepHOMY MaTpukcy. VIHCYISTOpSL
Jlokyc-
kouTposupyromue obnactu (LCR). TTonxoms! k U3ydeHnIo HaKTOpPOB, BIIHSFOLINAX
Ha SKCIIPECCUIO Ty)KEPOAHBIX FeHOB. I eHBI-penopTepsl.

I IpuHIUIEI HalpaBlIeHHON MO (UKAIUH reHoMa. [ IpuHIMIBT
HETaTUBHOTIO3UTHBHOM CelleKUuu JUis 0T60pa JINHUM ¢ HATIPABIEHHO BCTPOEHHBIM

reHoM. HamnpasieHHble IIepecTpoMKd TIeHOMa C WCIONb30BAHWEM CHCTEMBbI

PEeKOMOUHA3EI
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Cre u caiitToB LoxP. «HokayT» reHos.

Knonuposanne kuBOTHBIX. IlepeHOC Sep COMATHYECKHX KIETOK B
Ge3bsiiepHbIe AHIEKIETKH ¢ TIOCITETYIONMM KIOHHPOBAHAEM KUBOTHBIX.
I'eHeTHyecKast HHXKEHEpHs PaCTEHUIA.

MornekymsipHble OCHOBEI TeHOTepanud. BUpycHbIe BEKTOPHI H HEBUPYCHBIE

METOIBbI IEPEHOCA I'€HOB.

Ilpukianssie acmeKkThl TeHETHYeCKOM WHXeHepud. OCHOBBI GE30NMACHOCTH

paboTel ¢ pekombunanTHbEME JIHK.
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