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BBenenue

B ocHOBY HacTosmielf mporpamMMbl  ONOYKEHBI Clieyrolue pas3iens:
CTPYKTypa U (YHKIMH OENKOB; CTPYKTypa M GMOCHHTE3 HYKJICHHOBBIX KHCIIOT;
CTpyKTypa pubocom m GuocuHTe3 Genka; reHomuka. IIporpamma paspaGorana
SKCIIEPTHBIM COBETOM BEICIIeH aTTecTalMOHHON KOMMCCHHM IO OHOJIOTHYECKHM

HayKam.

1. CrpykTypa u pyHknuu 6eikoB

buonornueckue QyHKIMH OGENKOB U TENTHAOB. MDU3UKO-XUMHYECKUE
CBOHCTBA aMHHOKHMCIOT. MeTozibl ompezenenus cofepxanus Gemka. Ilepsudnas
CTPYKTypa KaK ypOBeHb OpraHusanuu Oenxa. JlokazaTenscTBa HHAMBULYATBHOCTH
Genka. MEKpOreTeporeHHOCTh GENIKOB.

XUMUYECKHe METOBI UCCIEI0BAHMS CTPYKTYPHI GEJIKOB.

Omnpepenienie  aMHHOKMCIIOTHOIO cocTaBa 6Geika. MeTombl OIIpeeIeHHUS
IEPBUYHON CTPYKTYpHI. DepMeHTaTHBHBIE METO/IbI (parmeHTanU
MOJIMNIENTUHON Lerd. XUMUIECKHe METONBl Creru(HUecKOro pacIieruIeHus
TCNTHAHBIX CBA3€H. PasjeneHune NenTHAOB, MOMyY4aeMbIX TPH pPacINeIIeHHH
Genkos. Omnpeznenenre N-KOHIEBBIX aMHHOKHCIOT ¥ IOCIENOBATEIBHOCTEH.
Jloxanusanys nucynbhuaHbX cBaseit B Genkax. [lentumnoe KapTHpOBaHHE.

TumoBble peaknuy XUMHYECKOH MomM(UKANHE (yHKIHMOHATBHBIX IPYIIIL.
XuMudeckass MOAM(HUKAIHS B U3yYEHUH MOJIEKYIISAPHBIX KOMIIEKCOB ¥ AKTUBHBIX
LIEHTPOB (hePMEHTOB.

Macc-cekTpomeTpus GenKos.

Kondopmarmonnsie croiictsa ITONATICTITUIHBIX IIEIIeH.

CTpyKTypHBIE OCOGEHHOCTH TENTHAHON CBSI3M. Crepudeckue orpaHdYeHUs U

BTOpHYHAasA CTPYKTypa TOJMIENTHAHOW wnenu. Ponb BoOmoOpomHbIX CBs3eit B

dopmupoBanum BTOpUUHOIA CTPYKTYpPBL. O-CIHpalib KaK BaXKHEHIIWH »JIeMEHT



3

BTODUYHOM  CTPYKTYphl. Ponb  GOKOBBIX PaiuKalOoB  aMHHOKHCIIOT B
hopmupoBaHUK QcTHpaeii. B-ctpykTypa: mapamiensHoe u @HTHUIIApAJLIETBFHOE
paclionoxenue neneit npu dopmuposanmu cioes. IleTny, mx JTOKaJIM3alus Ha
MOBEPXHOCTH  GenKoB. [B-Immiabka Kak — SieMenT CTPYKTYpPEl  OENKOB.
Tomonoruyeckue guarpamMmel, UX 3HaYSHHe.

DopMHUpPOBaHHE IPOCTHIX MOTHBOB M3 3JIEMEHTOB BTOPUYHOM CTPYKTYpEI.
Morus rpedeckoro xmoua, MOTHB B-o-B. omensl, wnx (dopmupoBanue u3
CTPYKTYPHBIX MOTHBOB.

Tpernunas crpykrypa 6enka. CTaGuIbHOCTS MPOCTPAaHCTBEHHON CTPYKTYpHI.
['unpodobrOE spo. Dopma, KOMIAKTHOCTE 1 AWHaMHKa MOJIEKYJsl Oenka. Pons
JUCYNbQUIHBIX CBs3ed B cTabUIM3amUuU TPETUYHOH CTPYKTYPBI HEKOTOPBIX
OeJIKOB M IEeNTUIOB.

OCHOBHBIE ~ KIAacchl  CTPYKTYp  JOMEHOB. O-IOMEHHBIE  CTPYKTYPHL

Cripanusanus criupaneit; (bopmupoBanue nomeHOB
U3 YCTBIPEX O-CIIMpalieit; rI0OMHOBAS YITaKOBKa, CIOMKHbIE CTPYKTYPBI, COJIEpKa-
1€ O-CITUPaIH.

o/B-nmoMeHHbIe CTPYKTYpBL YakoBka MOTHUBOB, BKIIFOUAIOIIUX MapalIebHBIE
B-cTpykTyphl. «0/B-Gouku». Poub Q/B-MOTHBOB B cTpyKType (epMeHTOB:
(opmmpoBanre THAPOGOGHOrO anpa, (GOPMHPOBAHUE AKTHBHEIX LIEHTPOB.
Pacrionoxxenne o-crimpaneit B oTKpEITEIX M30THYTBIX O/B-ciosx. Bo3aMoxHOCTS
TpE/ICKasaHus pacIoNOKeH s aKTUBHBIX LIEHTPOB (hePMEHTOB B o/B-cTpykrypax:

THposui-TPHK-cunretasa,  xapGokcunentupasa, apab1HO030-CBI3BIBAIOIIIHIA

Oenok.

PeTrHON-CBsI3BIBATOIHIA Oenok, Kak IpencTaBHUTEND CyImepceMencTna.
Crpykrypa HelipaMHHHIA3BI U GB. Motus rpedeckoro kmoda w CTPYKTypa
KpUCTaIMHOB. benku ¢ B-cniupansubsivu noMeHamw.

Y3uaBanue Genkamu JTHK.
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IIpokaproTuyeckue cucteMsl. Poib CTPYKTypHOTO MOTHBA «CTIMPaNBIIOBOPOT-
CIHpaJlb» KaK BaXXHEHINEro sieMeHTa B crielududeckom ysnapaann J[HK-Gerok.
A-pemipeccop u Cro-Genox. ANIoCTepUYeCKHil KOHTPOIb CBSI3BIBAHHS OENKOB C
JHK. Penpeccop tpunrodanosoro omepowa, peripeccop JIaKTO3HOT'O OIepoHa,
6enox CAP: ctpykTypa u B3anMoseiictaue ¢ JJHK.

VY3uapanue /IHK sykapuornueckumu (axTopamu Tpauckpumnuud. CTpyKTypa
TATA-6oxc-cBsispiBaromero Genka, ero B3aumozeiicraue ¢ JIHK, (popmupoBanue
rerepoaumepoB. benok p53: cTpykrypa u B3aumoseiictare ¢ JJHK.

Crnenuduueckue TPaHCKPHUILIMOHHEIE (bakTopsI 9YKapHOT.
TpauckpumimonHsle GakTOPsL, COIEpIKAIlHNe MOTHB LMHKOBBIX MANbIEB 1-To
Knacca: CTpyKTypa, crenuduunocts B3aumozeitcrsus ¢ JJHK. 1luuk-comepsxarue
MOTHBBI  I'TIOKOKOPTHKOWJIHBIX ~PELENTOPOB, AMMEpPH3allisi pEeLEenToOpoB U
csasbiBanue ¢ JIHK. Petunownn-X-penentops. Penentops! cHpoTsL.

Tpanckpunonsele GakToOpsl ¢ OUHYKIEAPHBIMU [TAHKOBBIMHE KJ1acTepaMu
(GAL4): ctpyktypa u crenuduyeckoe ysHaBaHHe JHK. Tumepusanus
TPaHCKPUIILIMOHHEIX (PAKTOPOB C yYaCTHEM «ICHIIMHOBBIX MOJIHHUID (cTpyxTypa u
B3aumozeiicteue ¢ JITHK GCN4, MyoD, Max).

CrpykTypa GenkoB, NPHHIUMAOIKMX YYaCTHE B [IEpe/aue CUTHANA B KIIETKY.

G-Gemkn, wx crpykrypa u ¢ymkumu (Go, GB, Gy). Ras-6ermox.
B3auMonefiCTBHE IMTOKUHOB M TONHIIENTHAHLIX FOPMOHOB C pEIeNTOPaMHu.
Tuposunkunasuele penenrtopsl. SH2-u SH3-momynu, WX CTPYKTypa M pOIb.
CrpykTypa Src-TUpO3MHKHHA3ZEL

CrpykTypa dakTopos 6e1K0BOTO CHHTE3A.

®axTopsl 6enkoBoro cunTesa, kak GTP-cBs3pBaromme 6K (EF1, EF2, EF3
¥ J1p.) OyHKIHOHAIIBHBIE IEPECTPORKH. Crpykrypa PHK-y3naromero motusa.
CrpykTypa pubocoMHBIX GeKoB.

Oubpunnspusie 6enKu.

CTpykTypa KojareHa, 1acTHHa, KepaTHHOB, QubpoHeKTHHA, JAMUHUHA 1

¢ubpounna menka.



HMMMyHOTIO0Y THHBL
CtpykTypa anTUTEN. B3aMonecTBYS aHTHTeH-aHTUTEO.

[MocTTpancnsamuonnas MoguduKays 6eKoB.
Nopuposanue octatkoB  THposuHa. O6GpaszoBanue OCTaTKOB

YKapOOKCHIIIIOTAMHHOBOM KUCIOTEL. [ UIpOKCHINpOBaHUe GEKOB. AnerunupoBaHue
1 ADP-pubosmimpoBanue 6ekos.

Qocdopummposanue  GenkoB. [lporewHkuHassl U TpoTeHH(pOCHATAEL
CynebaTtupoBanue Tupo3uHa.

OrpanndenHbIf  mpoTeonus  GemkoB.  IIpOTEONMTHYECKAS — AKTHBAITAS
3UMOreHoB. [IpoTeonuTiHyecKkuif MPOLECCUHT MpeIIeCTBEHHHKOB GHOJIOMHYECKH
aKTUBHbIX NenTu0B. CrialicuHr 6eKoB (MHTEUHE!).

I'mukosunupoBanue  GENKOB. I'nmukonporenasl M NENTUIOTTIMKAHEL
Nrimkonporenss! ¥ O-INIMKOIPOTEHHEL.

Jlumomporennpr.  Jlumomporenast ¢ C-KOHLEBBIM  TUIMKOJMITHIOM.
JIunonporenner ¢ N-KOHI[EBOM NUMHIHON TPyYIIIOL. IIpenunupoBanHbIe OENKH.

Wsbuparensrass  nmerpamaumsi  6enxkoB.  ATP-3aBHCHMBIH IIPOTEOJIH3.
YOUKBUTHH U €ro y4yacThe B MOAM(UKAIUUA GEIKOB U B IIpOLIeCCe Jierpajaliiu.
ITporeacomsr.

MeTonp! uzydenus 6eok-6eaKOBBIX B3aUMOIEHCTBHIIA.

@aroBelfi guciied mnentunoB. IIOMCK 6eaKoB IIAPTHEPOB C ITOMOILBIO
NIPOXOKEBOM IBYXTUOPUIHON CUCTEMEL.

Hmxenepus Genkos.

[lonydeHne  MyTaHTHBIX  OENKOB  METONAMH cauT-crienuduIeckoro

MyTareHesa. [Tonyuenue cnuteix 6enkos. Cuntes 6enkos de novo.

2. CTpykTypa n GHOCHHTE3 HYKJEeHHOBBIX KHCJIOT

Crpykrypa JIHK.
OKCIIePUMEHTEI, TOKA3EIBAIOIITHE reHetuyeckyo Qyukiuo JIHK. 'ubxocts

ABoiHoM crupanu JIHK. ®usuueckue napameTpbl KOH(pOPMAIMOHHEIX (Hopm
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HHK. Hexanonuweckue dopmsr JTHK. ITapsr Xyrctuna. Tpunnexcsl. Biusaue

HYKJICOTHUIHOM IIOCIIENOBATENBHOCTH Ha crpykrypy JIHK. Ceepxcnupanuzamus
AHK. Tlonstme o mnapamerpax CBCPXCITMPAIM30BaHHOM Momekynsl  JIHK.
Koudopmanuonnsie  mepexoger B CBEPXCIIMPAM30BaHHON  MOJIEKyIIe.
Tonouzomepaser u Toronsomepnl JIHK. Tumsl Tomonsomepas. Peryssmus YPOBHSI
AKTHBHOCTH TOIIOM30MEpPa3 B KIIETKe.

Pemmxarus JTHK.

Tounocts  Bocmpomssenenns  JIHK. [lonumepassl, yuacTByromue B
PEIIMKALMK, UX (PepMEHTAaTHBHAS aKTUBHOCTH. BIUika peTIMKanyy, coOBITHS Ha
OTcTaroiei HuTU. DepMeHTH B perikanuonHo# Buiike. JIHK-momumepasa 111
KAIIEIHOU manouku. [loHstre o mporeccusHOCTH nonumepas. Pons pumepnoit
CTPYKTYpel B KoopiuHauuu cuHTesa JIHK Ha KoMIUIEMEHTapHBIX HHUTSIX.
Ocobennoctu [THK-nonuMepas sykapyor. Perymsiuus vHUNManuy peruiukanuy y
E. coli. Ctpyktypa yuacrka crapra peruukamuu (origin). CrpyKTypHBIE TTepexosI
AHK B paiione crapra pemmukamuu. IlomsTtde o perukarope. Poib
METHIMPOBAHUA B pPEryJAUMH PEIUMKAlKH. TepMUHAIHUS —peIUTHKAIHY y
Oakrepuii.

OcobGeHHOCTH perynsuuy PerHKaLy MIa3ML.

Peruukonsl y sykapuoT, ux wusmenmumBaocTs. IloHSTHE o CTallMOHAPHEIX
«peIINKAaTUBHBIX (habpukaxy». Ori y mpoxokeit, ux CTPYKTYPHO-(YHKIMOHAIbHAS
OpraHu3aIys.

MoueKynsipHbIe MeXaHU3MEI, CBSI3BIBAIONINE KIIETOYHbI IIUKJT ¥ PEIUTHKALIHIO
HHK. [TUKITMHEBL U IPOTeUHKUHASEL IIpoTOOHKOTEHBI, y4acTByIOIIHME B peryIsan
KIETOYHOTO NUKIA. Pacmucanie perumkaluy y4acTkos XPOMOCOMBI B KIIETOYHOM
L{HKJIE.

JlokanbHas aMmmdukanys ydyacTkos HAHK B passutun. BosmoxHble
MEXaHU3MBI  JIOKQTBbHOW  aMIUTHUKALUA. AMIUIUKOH. IIpencraBnenne 06

S9BOJIOIIUM TE€HHBIX CEMEMCTB. PCHHHK&L{HH II0 THITY «KaTAILIEerocs KoOJibIa

(darosas JTHK).



7

IIpobnema pemnukanuy JMHEHHOTO —HE3aMKHYTOrO ¢parmenta JIHK.
Tenomeper. Temomepasza, ocobeHHOCTH CTPYKTypHOH opranuzanuu (PHK-
KOMIOHEHT). Teopus cTapeHHs B CBS3M C IMHAMHKON CTPYKTYDBI TEJIOMEpBHI.
HexaHOHHYECKHE CTPYKTYpsl B palfoHe TEeTOMEPHBIX IOCIEN0BATEIBHOCTEH.
OcoGennocrn  crpykTypHoil opranmsamuu JHK B paiione [EHTPOMEPHI.
HckyceTBeHHas XpOMOCOMA y 3yKapHOT.

Perumikatusroe merunmuposanue JIHK. Mojaudukaiys 5-MeTWIIMTO3MHA H
MyTaluH. MeTunassl y 5ykapuoT. 5-a3alUTu/IMH KaK HHTHGHTOP METHIIUPOBAHMSI.
VIMOPUHTHHT TeHOB M ero GHOJOrMYecKHe IMOCIeAcTBHs. J[0Ka3aTe scTBa poH
METHIIMPOBAHUS B PA3BUTHH [T03BOHOYHBIX.

Penaparus JTHK.

IlpsiMasi pemapaius THMHHOBBIX JHMEPOB M METHIMPOBAHHOTO ryaHHHa.
I'nuxosunasel. Y pamwiridKo3uIassl. DKCIM3UOHHAS pemapanys, (GepMeHTHI.
MexaHu3m npenMyIeCTBEHHON pernapauu TPaHCKPUOUPYEMBIX I'€HOB.

Bonesnu, obycnoBnennsie aedexramu penapanuu. MexaHu3M penapanuu
HECNIAPCHHBIX ~ HYKNEOTH/IOB.  Pomb  mermmupoBamms.  SOS-pemapars.
IIpencrasnenus o6 ommbkax penmukayy, 06YCIOBIEHHBIX CKONBKCHAEM HUTel
Ip peruukaiui. MexaHusM 06pasoBaHMs KOPOTKHX MOBTOPOB. MuKpo- m
MUHHCATEINUTEL. KOpoTKHMe TaHIeMHBIe IOBTOPBEL «DKCIAHCHS TPUILIETHBIX
TIOBTOPOBY» W TUHAMUYECKHE MyTaLUH.

PexomOunaris.

Honsitne 06 obmeit (romonoruunoit) 1 calTcrnenudUIecKoi peKOMOHHALINH.
Pasnmuune  MonexyiSIpHBIX — MexaHM3MOB  ofmiel u calTCrenupuIecKoi
peKoMOMHAIUH,

Moneis pexomMOuHaIMH, IpeIONaraomas AByHATEBOH PasphIB U penaparuio
paspeiBa. Ponb pekoMOMHAINM B HOCTPENNTUKATHBHOMN penapanun. CTpyKTypbl
Xommmnes B MOJENH PeKOMOHWHAIWH. Murpanus BeTBH, reTepomyILIEKCH,
pasperienne cTpykTyp Xommuzes (hepMeHTsr).

I'eHHas KkoHBepCHS, aCHMMETPUYHOCTH T'eHHON KoHBepcuu. IIpomykrel

PEKOMOMHAIMOHHOIO  aKTa, COIIpOBOXIatOIerocsi  O6MEeHOM  (piraHramu.
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HoctmelioTuyeckas cerperarys y APOXOKEH KaK JI0KA3aTeIbCTBO TeTeponyILieKca
IIPA PEKOMOMHAIHH.

OH3UMOJIOTUST PeKOMOUHAIMH y B.coli. RecBCD-komruieke. Bermok RecA.
Ilpecunantrueckuii  dunamenr, TIapaMeTpbl €ro MOJIEKYJSPHOH CTPYKTYpHI.
O6men HuTAMY ipK cuHarce. Oco6eHHOCTH MUTI'PAIIU BETBU.

JByHWTEBBIE pa3phIBBI M TeHHAs KoHBepcus. JIOKyC criapuBaHus y IpoxoKei,
PEryIANus SKCIpecchr. PasMHOXeHNHe HHTPOHOB ¥ TeHHAas KOHBEpCHSI.

Caiir cnenmduaeckas pexomOuuamus. THIIbI XPOMOCOMHBIX II€PECTPOEK,
OCYIIECTBIACMBIX IIPH CaiT-CleNU(pUIECKON pekoMOUHAIUM. Monexysipaprii
MEXaHH3M JEUCTBHS «peKOMOUHA3Y. Poib caiT-creruduuecKoil pekoMOUHAIY B
OKCIPECCHHU IeHOB y Qaros. MuTerpamus dara nsmbéaa. Pexom6uaasza Cre ¢ara
P1l. LoxP-caiitel. Caiit-crienuduyeckas peKoMOMHAIMS BYHUTEBOH Ia3sMUIBI
JIPOXIKEH.

PexoMbunanus y BEICIIUNX 9yKapHOT.

Ocobennoctr pexombuHanuu NpHOOPa3OBAHUM TEHOB UMMYHOTIOGYIHHOB 1
penentopoB T-kierox. CurHansl pexoMGUHAIMH. Monexynspasie MexaHH3MBI
«MPOrpaMMUPOBAHHEIX OLIKOOK» MPH CIHAHAE BapHaOeNbHBIX ¥ KOHCTAHTHELX
Y4acTKOB reHa. MaTpuyHble U HeMaTpUIHbIe MEXaHU3MBI JMOCTPOMKHU CLIMBAEMBIX
(pparmenTos.

HonBmxHbIe 21eMeHTb TeHOMa [IPO- 1 dyKapuot. IS-mocnenosarensHocTH, X
CTPpYKTypa. IS-mocnenoBaTenbHOCTH Kak KOMIIOHEHT F-pakropa Gakrepunit,
OIPENENSAIOIEro  CIOCOOHOCTh TE€pPefayd TIeHEeTHYECKOro MaTtepuana Ipu
KOHBIOTAIHH.

Tpancrnosonsr Gakrepwuii (Tn3, Tn5, Tn9, Tnl10). Mexauusmsl TpaHCIIO3HLIAH.
PesonbBaza, GpyHkiuu pesonssassl. Porb CBEPXCIHUPANIU3AIUY IIPH TPAHCIIOZULIHH.
Perynsnus tpancnosumu Tnlo0.

Tpancrnosonsr  sykapuotr. J[ByXKOMIOHEHTHas cHcTeMa TPaHCII030HOB.
Ionuerid (akTUBHEIN) U nedexTHbIH TPaHCIIO30HEL. BnusHUE TpaHCIO30HOB Ha
aKTHBHOCTD I'CHOB y PaCTEeHMH U IIPOCTPAHCTBEHHBIN PHCYHOK SKCIIPECCHH TEHOB.

IIpencraBnerue o ropuszoHTaIBHOM IIEPEHOCE TPAHCITO30HOB.
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Hcnione3oBanre roMoJOrMuYHON wu caiT-crienupuyeckoil pekoMOHHALUK B
H3yY€HUHU FeHOB dyKaproT. MeTos «HOKayTay TeHOB.

Tpanckpunius y npokapuor.

OcobeHHOCTH  CTPYKTYpEI PHK-nonumepassl.  o-¢paxrop.  Cramum
TPaHCKPUIIIIMOHHOrO Wukia. Permmkanus u Tparckpunuus. CeepXcnupanusamus
u Tpanckpunuus. Curma 54. «DykapHOTHYeCKHe 5IeMEHTED B perynisuu
TpaHckpuryy. Tepmusanys Tpanckpumniwy. TlonspHeie MyTamum.

HeratuBhas u mosutuBHas perymsius TpaHckpunuu. CAP-6enok.
Perynsamus Tpankpunimu B passuTum ara A. Tlpumruuns: ysmapamms JJHK
PErynATOpHBIMU OenkamMu. ATTEHIOALHMS TPAHCKPHIILIAH.

Tpanckpunius y sykapuor.

[Tpomorop y sykapuot. Bazansmas TPpaHCKpHIILHst. DaKTOPHI TPAHCKPHUITIHH.
[Tonstue o [UAC-JEHCTBYIOIINX 3JIEMEHTaX. Tpanc-axkTuBaius TPaHCKPUIIIHH.
OHXaHCepHl U CaillIeHCepEl. «Mopnymm» nocnenosarensHocteit [JHK, y3HaBaeMEbIe
cnenupudeckumu  Genkamuio  Poib «OOpaTHOM TeHeTWKH» B pPa3BUTHH
IPE/ICTaBIEHUH O PEeryJIsil{Uy TPAHCKPUIILKUH Y SYKAPHOT.

BenKoBble /I0MeHBI, y3HarOUME CHeNMpHIEcKHe TOCTeI0BATENEHOCTH JTHK.
I'omMeonomMen u reHbl-cenekTOphl. «JIeHIUHOBAS MONHESY H JAMEpHU3aIHs
akTopoBs TpancKpuruy. «LIHHKOBEIE TaBIBD.

AnepHble pelenTopEl TOPMOHOB, HX TUIIBI H OCOGEHHOCTH y3HaBaHus JIHK.
Penienrropri-cuporsl. PeturoeBas kucinoTa. DieMeHTh KOHCEpBaTU3Ma B CHCTEMAaX
PEryISIIAK TPAHCKPHIILH.

Bremnwe curHaine, akTHBHpYyrOLIHe TPaHCKpHNIMIO reHoB. Cucrema
IpoBeneHus curHaioB. CemelcTBa MpOTOOHKOreHOB Jun u Fos Kak (haxTOpOB
TPaHCKPUNIMH. AJIETEPHATHBEI P BHIGOpE IMyTH pasBUTUs — nu(pepeHunpoBKa/
nposmbeparys. Caiitel AP1 u CRE B IIPOMOTOpaXx.

TpaHCKpUIIIMOHHEIE (DAKTOPH B PAasBATHH MHOTOKIETOYHEIX OpPraHU3MOB.

IlowsTne o wmopdorenax, npuMepsl.  [IpOCTpPaHCTBEHHO — OrpaHUYEHHBIE

MOp(dOTreHeTHYECKHE TPaHEHTEL.
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XpomaTuH.

CrpykrypHas opraHusauus HykiaeocoM. Hykieocomsl m TPaHCKPUIILIUSL.
Mopudukanus THCTOHOB M aUHAMHYECKas CTpyKTypa xpomaruHa. C6opka
HYKJICOCOM, ee DOTalbl, HYKJICOIUIa3MHUH. 3aKOHOMEPHOCTh PACHOJIOKEHHS
HYKIJICOCOM OTHOCHTEIIEHO MPOMOTOPOB U y4aCTKOB Hauasla PeIuIuKaum ((pei3mar
Hykneocom). Ilpencrasienue o «IepeMOAeNMpOBaHHHY» XPOMATHHA. AKTHBHOE
nepemozenposanue. MerunupoBanue/nemernnuponanne  JIHK, cBssp ¢
MOZU(HUKaLKeli THCTOHOB U M3MEeHEeHHUEeM aKTHBHOCTH T'eHOB.

OcobGeHHOCTH CTPYKTYphl XPOMATHHA IOJNOBBIX XPOMOCOM B CBSI3H C
KOMIICHCAIIMEH PasiIUIni YUCIIa FTeHOB X-XPOMOCOMBI Y Pa3HbIX IIOJIOB.

IIpencraBnenne o merensHON opraHu3armu XpoMocoM. SlnepHsli MaTpHKC.
JIokyc-koHTponupyiomie  palioHBl U UHCYIATOPBI».  BHyTpusmepnas
apXHTEKTypa XpOMOCOM. SIBlIeHUE TPaHCBEKIUH.

ITponeccunr PHK.

Onpenenenne mpoueccunra. MHTPOHBI, — crutaiicuur. Knaccugukanus
UHTPOHOB. MHTpoHb! rpymmel 1. Ocobennoctu CTPYKTYPBl U MEXAHH3MBI
criaiicuura. PuGo3nMBI, MX crnenupuuHOCTs. BO3MOXKHOCTH IIPUMEHEHUS sl
«HokayTay PHK. IHTpoHBI rpynmel 2, MexaHu3M cruiaiicHHra. HuTpons! rpynm 1
¥ 2 y pa3HBIX OPTaHU3MOB (3BOJIIOIHOHHEIE CBSI3H).

Crunaiicunr npe-mPHK B siipe. Postb Maibix sanepasix PHK u GenkoBeix
axropos. Crutaiicocoma. MonuuKarus KoHIEBX obnacreii MPHK — KSIIMpOBaHUE,
OJIMa/ICHUITUPOBAHKE.

Ocobennoctu mponeccunra TPHK u pPHK y Oaxtepuii. OcoGeHHOCTH
niponeccuara pPHK B speimke. PHKaza P kax pu6osum.

Tpauc-crumaticunr. Ero pacmpocrpanenue. AIbTEpHATHBHBIA CIUIAWCHHT,
NPUMEPBL.  BHONOTHYECKHME  TMOCHEACTBHSI  aJlbTEPHATUBHOTO  CIUIAMCHHTIa.
OHXaHCepbl U cailiieHcephl CIuTaliCUHTa. SR-6enku, 0COGEHHOCTH CTPYKTYpHI,
pOJIb B aib-

TEPHATUBHOM CILJIaHCHHTE,

Penaxtuposanne PHK. Monekyisprsie Mexagu3Mbr. THIIbL peoaKTUPOBaHUS
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(npumepsr).
Herpanamus anomansaerx MPHK.
O6paTHas TpaHCKpUIIHS.
Ponb o6patHOl TpaHCKpUNIMM B 5BONIOLMM W H3MEHYMBOCTH TEHOMA,
PeTpoTpancnosonsr, ux Tumel. PerpoTpaHCIosomsl, cozep)Kaliue JTHHHBIE
KOHIIEBbIE  MOBTOpBL.  Ty-snemenT mpoxoxei. [lceBmoreHbl. BoO3MOXKHBIE

MCTOYHUKH 00paTHON TPaHCKPUIITA3EL.

3. CrpykTypa pu6ocom n 6HocunTe3 Gesika

Crpykrypa u pyuaxumuu PHK.

Mup PHK. OcHOBHBIE THIIBI U OCHOBHBIE (DYHKIMH KIETOUHBIX 1 BHUPYCHBIX
PHK. O6mue mnpuUHOUIGI BTOPHYHOIN crpyktypsl PHK. Tumoreza o
IIPOUCXOXIEHUH XKU3HU Yepe3 PHK.

I'eneTndeckuit ko W ero caoifcTsa. PacimdpoBka remeruueckoro kona.
OTKIIOHEHHS OT YHUBEPCATLHOCTH M'eHETHIECKOTO KOJIA.

TPHK, ee dynximn. Bropuunas u Tperuunas crpykrypa TPHK. Ctpykrypa
anTukomoHoBor netnu TPHK. Amunoanmn-tPHK-cHHTETassl — IBa KJiacca.
Cymnpeccoprsie TPHK.

CrpyxTtypa pubocom.

Mopdosorus u cocraB 3yKkapHOTHYECKHX W NIPOKAPHOTHYECKUX PHUOOCOM.
Hpusiune: cTpykrypsl puGocomusix PHK. omensr. KoMmmakThoe CBOpaYMBaHHUE.
Pubocomubie Genku: HOMenkmatypa, pasHoOOpasue, NPHUHLMIBI CTPOSHHUS U
JoKanm3anus B prbocome. OCHOBHBIE DKCIIEPHMEHTANBHBIE OIXObI K U3YYEHHUIO
Tomorpaduu puboCOMHBIX OETKOB.

Hucconuanus, passopaunBanye u pa3Gopka puGOCcoM.

DyHKIIHOHATBHBIE aKTHBHOCTH U (YHKIIHMOHAIbHBIE AKTUBHOCTH pubocom.

Tpancisims.

HocnenosarenbrocTs COOBITHIE TIPH cuHTe3e Genka. Tpancasmuonubi muKI.

Crapnu tpancisiuuu. ITonupuGocomst. CKOpOCTb TpaHCIALMH, TPAH3UTHOE BPeMs..
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Wunnmanys tpadcnsmum — O0LI¥e TMPHHIMIIELL IIpokapuoruueckuii u
OYKapHMOTUYECKMM THIl TpaHCHAnuu. Oco6eHHOCTH UHULUAIMNA TPAHCIALUH Y
MpOKapuoT. MHUIHaTopHble KOMOHbI, nuuIMaTopHas TPHK, Genkosbie daxropsr
TpaHCIANUH, pPHOOCOMO-CBA3bIBaromui yaacrok MPHK. Hesasucumas HHUALMAIAS
M TPaHCISILMOHHOE  CONPSDKEHHE [PH  TPaHCISALMH IIPOKAPUOTHYECKHUX
oMU CTPOHHBIX MPHK.

OcobGernnocta  sykapuormueckoii. MPHK u WHULHALMKA TPAHCISALUHA Y
OYKapuoT. MeXaHU3Mbl CKAHMPOBAHUS U BHYTPEHHEH UHUImanuu. Kor-
CBSI3BIBAIOIIMM M XENUKA3HBIH KOMIUIEKCHI [PH MHHUIHAIHK TPAHCISIUH Y
9YKapHoT.

OINOHTaLWMs TPAHCISIUUU, DJIOHTALMOHHBIH UKL, DaKTOpPHI IIOHrALHH.

Cramus  cBsasbiBanmst  amuuoauun-TPHK B OJIOHTallMOHHOM  IMKIIE.
CTepeoxuMust KoJ0H-aHTHKOIOHOBOTO B3auMofeicTBrsl. Pakrop snonranum EF-
Tu, ero crpyktypa u  B3aumomelcTBuSL. HcnpaBnenne  ommboxk
(«PeNaKTUPOBAaHUE») P CBA3BLIBAHNM amunoanmi-tPHK. Bxnang ckopocreit
peakiuu u GTP. 'mnoresa Kpuka 0 HEOJHO3ZHAYHOM COOTBETCTBHH IPpU KOIOH-
AHTUKOJOHOBOM CIIApUBAHUH
(Wobble-runoresa).

O6pazoBanmne IIEIITHJTHOM CBSI3H: XUMUAYECKHE peaxkuuu,
NeNTUAUNTPAHC()EPA3HBIN LEHTP, CTEPEOXUMUSL TPaHCIIENITH AL,

JloxHoe xommposanme. DaxTops, CTUMYJIMPYIOIIHE JIOKHOE KOAUPOBAHHE.
Mexauusm  neicTBus AMUHOITTAKO3UAHBIX AHTUOMOTHKOB ¥  MEXAaHH3M
YCTOHYMBOCTH K HHM.

Cramus TPaHCIIOKAI[UHA 5JIOHTAITHOHHOTO LIUKJIA. OcHOBHBIE
SKCICPUMCHTANIBHBIE TECTBl HA TPAHCIOKAIHIO. Mounekymsipabiit  Mexaru3M.
®akrop snouramun EF-G, ero CTPYKTypa W ero B3aumopeitctBus. Konuemmus
[ICPEXONHOr0  COCTOSIHMS [P KaTalk3e CTafdil  SIIOHTAIIHOHHOTO LUKJIa
(akTopamu snonramuu. Pons rugposuza GTP.

Mexanusm KoupoBanus ceeHonucTenHa —2 1 -if AMHHOKHUCIIOTHI B OeIKax.
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OJIOHrallHOHHBIE TOKCUHBI, MEXaHW3M MX JeucTBuss. MexaHusMm nedcTBUS
TETPAUUKIIMHA ¥ YCTOWYMBOCTH K TETPALMKIIMHY.

Tepmunanus tpancmsnuu. TekydecTs cTon-koxoHOB. TPHK, OTBETCTBEHHEIE
3a TEKy4YeCThb, UX aHTUKOIOHEI.

CxonbxeHne M NPBDKKM DPUGOCOMBI MpPH TpPAaHCHSIMM. CBHT paMKu
CYMTHIBAHUS TIPU TPAHCIALMM — [Ba MeXaHu3Ma. TpaHCIAIMOHHEIE May3bl, HX
MEXaHU3M U (DyHKLHUOHAIBHOE 3HAYEHUE.

PerHuUIMAIMS y IPOKAPHOT K 3yKAPUOT.

Perynsamnus tpancnsiuu.

OCHOBHBI€ IPUHIIUIIBL PETYJISALAN TPAHCIISILIHN.

Huckpumunanus MPHK y mpokapuoT u 3ykapuoT B Ipoliecce MHUIHAIHHT
TpaHCIAMH. MOy S| MUCKPUMIHALUK Y 3yKapHOT.

Tpancisiuponnas perpeccus y mnpokapuor. IIpumep aBTOPETYJIUPYEMOTO
cunTesa TpeoHWI-TPHK-cunTerassr. Perynsuus Tpascisian MPHK puOOCOMHBIX
6esikoB y npokapuoT. Peryisuus cunresa dakropa TepmuHanmu RF-2 y 6akTepuii.

PHK ¢ara MS2 u perynsiius sKcripeccuu ee IECTPOHOB.

Toranenas perynanus cunTesa 6enka y 5yKapuoT yepes (ochopriupoBanue
(akTopa wHUIHAIUY e]F-2.

Toraneras perynsnus cunTesa Genka y 3yKapuoT depes (dochopunuposanue
(haxTopa mHMIMAaIME elF-4 1 cBs3BIBatONIEro ero Gemxa 4E-BP.

Perymsiuus TpaHCHSIMM y 9yKapHOT KOPOTKHMH OTKPBITBIMUA  paMKaMH
CUMTBIBAHUS B JILIEPHOU MOCIIEN0BATENHHOCTH.

Tpancisunonnas pempeccust y 3yKapHOT. Ilpumep perynsuum cunTtesa
(epputura. JIBa MexaHW3Ma TPAHCIALHOHHOMN penpeccun: HHruOUpOBaHHUE
CBA3BIBAHHS MHUIMATOPHOTO KOMIUIEKCAa ¥ MHTHONPOBaHIEe CKaHMPOBAHHSL.

Perynsmus ckopocTH I0Hranuy.

3’-KOHLIEBBIE yCHUIUTENIN WHUIHAINY TPAHCIISIIAK Y 9YKapHoT U BO3MOXXHBIN

MEXaHU3M HUX IeHCTBUS.
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Mackuposanune MPHK B 3apofblmeBBIX — KieTKax. MackupoBanue wu
AemackuposBanue MPHK B smbpuonanbHoM pasButuu u IIPH  KJIIETOYHOM
Auddepenmposke. [puMep JIHUMTOKCHTeHA3EL KPACHBIX KPOBSIHBIX KJIETOK.

MudopmocoMsl 1 ocHOBHOM Genok MPHIT. BosmosxHas GyHKIIOHATBHAS
poiib ocHoBHOro 6enka MPHII. Ipyrue MPHK-cBsi3siBaromme Gemxn MPHIL

Cexpenus GeJIKOB y TIpo- B 9yKapHOT.
Tpanciusiuust um TpaHTOKaUMA CeKpeTHpyeMBIX 6elKoB yepe3 MemOpaHny.

CurnanpHas rumoresa cexperus 6enkoB. OcoBeHHOCTH CTPYKTYPBI CHTHAIBHBIX

IIETITUIOB.

DopmHpoBaHUe NPOCTPAHCTBEHHOM CTPYKTYPHI GETKOB.
Mexanusmel, obecrednBaronye IpaBuIbHOe CBOpaYMBaHWeE IOJHUIIEIITUIHBIX

uenei. Illaneponsr.

4. 'enomuka

OmnpejiereHve IeHOMUKH. IlpencraBnennss o wMertomax HCCIIEIOBaHUM,
IPUBCIIINX K  BO3SHUKHOBEHHIO TE€HOMHUKH. MoeapHbIe OpraHu3MBEl,
HCIOJIB3yEMbIC JULSL U3YyYEHHUS CTPYKTYPHl U (QyHKLIHH reHOMOB. CpaBHHTEIbHAS
redomuka. CpaBHEHHME HYKJIEOTHIHBIX IOCIIENOBATENBHOCTEN KAk CPenCTBO
u3ydeHus QyHKIHI T'eHOB.

KapTtupoBaHue reHoB u reHOMOB.

IlpencraBnenre O pasmMYHBIX BHIAX KapT reHoma. DU3HYECKHE KapThI
reHOMOB. KapTel pecTpukTHBIX (parmentoB. BubmHOTEKH T€HOB, IIPUHLHUIIE UX
COSAAHUS, MPENCTABUTENLHOCTh, METOABI CKPHHHMHTA. BeKTops, UCIIOJIb3yeMbIe
Ans co3nanus 6ubnuorex. KapTel reHOMOB Kak HabOPbI YIOPSAOYEHHBIX KIIOHOB.
Konruru xmonos. STS (sequenced tag sites) kak WHCTPYMEHT COCTABIICHHUS
(usndeckux kapT renomos. IIpusmumn nojumepasHol nennoi peakuuu (ITLP).

I'enetnyeckoe kaprupoanue. [Tonumopdusm remomos. ITomamopdusm nnun

PeCTPUKTHBIX  (parmentoB  (I[JIP®). Munu- u MHKPOCATEJUTHTEL
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Mononyxkneorunusiii nommopusm (Single Nucleotide Polymorphism, SNP).

Beicoko, cpenHe U penxonoBTOpsommecs IIOCJIEIOBATEIBHOCTH. [ aIioTUIIEL.
Hacnemosanue ramiorunos wu pexkoMOMHanuu. EIMHULBI TIeHEeTHYECKOTO
paccrosnus. IlomuMoppu3M reHOMOB Kak OCHOBA TeHOMHOM JAKTHIIOCKOIIMH
MonexyspHO-reHeTHYECKHUE OCHOBEI UICHTU(UKALINE JIMYHOCTH. Monexynsipuo-
IeHETHYECKHE MapKepbl MI'M), OIIpEZICIICHUE, UH(POPMATHBHOCTb,
HCIIOIB30BAHNE AIIS TIOCTPOCHHS TeHETHYeCKOH KapThl. MIHTerpupoBaHHbIe KapThI
reHOMOB. HcronbsoBanne MI'M i KapTHPOBaHHS TeHOB, OTBETCTBEHHBIXK 34
PasBUTHE HACIIEAICTBEHHBIX 3a00neBanui. II03nIMOHHOE KapTUPOBaHye TeHOB.

Ilonstne o0 XpomocomHBIX — aGepparusx. Tpancnokanuu. Jlenenun.
IluTorenerTnyeckast HAeHTU UKL abeppariuii.

Beinenenue ¢parmentoB remoma. I'eHomHble 6u6MMOTEKH. [IOMCK KIOHOB B
reHOMHO# 6ubnuoreke. ITpuHIMN Hporysiku no resomy. [Touck reHa B GOJIBIION
obnmacti remoma. CosfmaHue W aHATM3Z GUGIHOTEK k/IHK. VYmnopsmouennsie
bubrorexu kTHK. Borauraromas rubpuausaus kak METO/I CPaBHEHHS T€HOMOB.

Oco6eHHOCTH CTPYKTYPBI FeHOMOB BBICIITX 3YKapHOT.

YHHKaIIbHBIE U TIOBTOPSIOLIMECS HYKICOTHAHBIE TIOCTEI0BATENEHOCTH. [ eHbI
xoxupyrore PHK (pPHK, TPHK, maiisle siiepHble 1 [UTOMIA3MATHYECKHE PHK).
I'enbl, komupyromue Genku. MyJbTUTEHHBIE ceMeiicTBA. Tanmemusie moBTOpEL
Mexanusmbl 06pa30BaHMs ¥ SBOIIOLMHA TAHIEMHbIX oBTOpOB. [loBTOpsronmecs
MIOCIICNIOBATCIBHOCTH, paccessHHble 1o TreHoMmy. SINE u LINE sieMeHTEL
OHJIOTEHHBIE PETPOBUPYCHBIE HIIEMEHTHI. LlenTpomepHEle moBTOPEL TenoMepHsie
IIOBTOPEI.

I'enomBI opranemn (MUTOXOHZIpHIL, xnopomiactos). IIpomcxoxnenune JTHK
OpraHeJuI.

VcTounuku nonumopdusma reHoMoB.

Myranyu. Ipuuussr mytanuit. Turs! nospexaenuii JIHK. Anypunusanus.
JesaMuHupOBaHe S5-METUIT LUTO3MHA. CHCTEMBI 3AIUTBI [EHOMA OT MyTallnH.

Cxema xnerousoro uukna. I[uKiuH-3aBUCHMBIE KHHA35L | eHb CYIIpecCcopEl
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omyxonei. I'en Genka p53, posb B pemaparuu u amnomnrose. WNuaxtuBanus pS53 B
OITyXOJIEBBIX KJIETKaX.
MoHorensple  HacleACTBEHHBIE 3a60JeBAHUA. Bpoxnennsie  medexrs
Merabonmsma.  IIpumepsl  MOHOTEHHBIX — 3a60NCBAHMIL DEHUNKETOHYPHSL.
MyxoBucumno3. Mplieqynast muctpodust JroieHa.

Wzyuenue QpyHkuumii reHoma.
IIpencraBnenne o (yHKIMOHATBHON TreHOMEKE. AHATH3 GHOXUMAUECKIX

bynkuuit meromamum GMOMH(DOPMATHKA — TOMOJIOTHS CTPYKTYyp/aHaJIorus
(YHKITHI.

KnouupoBaHue M 9KCIpecCHs T'eHOB B TeTEPONOTMYHBIX — CHCTEMAX.
Kommiemenranust myranuii. PHK UHTEPMEPEHIMSI KaK METOJ IOJaBJIeHus
9KCIIPECCHU TEHOB.

I'eneTnyeckas HHXKEHEPHs KaK MHCTPYMEHT U3yYEHHS TeHOB ¥ FeHOMOB.

Cosjianne TpaHCTeHHBIX XUBOTHBIX. BBeIeHHEe TpaHCTEHOB B IIPOHYKJIEYC.
Ionyuenue OMOPHOHANBHBIX CTBOJOBBIX KIETOK. I[IONyYeHHE TOMO3SHIOTHBIX
TPAHCT€HHBIX MBIIICH C TIOMOIIBIO 3MOPHOHANBHBIX CTBOJNOBBIX KIIETOK.
TIpHHIMIBL CeNeKIMM COMAaTHYECKUX KIeTOK. JIOMUHAHTHAS CeTeKIus.

Hcronb3oBanue  peTpOBUPYCOB I TpaHCreHo3a.  JKWM3HEHHBIH 1020901
peTpoBupyca. IIpUHIMIEI KOHCTPYUPOBAHUS PETPOBHPYCHBIX BEKTOPOB.

OKCIIPECCHSI TEHOB B TPAHCTEHHBIX J>KMBOTHBIX. PerynstopHsle s1eMeHTH,
HeOOXOMUMbIe  JUIsl  BKCIIPECCHH. OHXaHCephl ¥  IPOMOTOPHI,  CAallThI
HOIMANCHUIINPOBAHUA, MHTPOHBL. OQ(EKT IONOKEHHSs M TOAXOHNBl K ero
PCOLONCHUIO. DNEMEHTBI IPUKPETICHHs. K SAEPHOMY MATPHKCY. Hucynsropsr.
Jloxyc-
korTponupyromue obaactu (LCR). IToaxoms! k H3ydeHnio (aKTOPOB, BIHMAIOLIMX
Ha SKCIPECCHIO YY)KEPOAHBIX reHOB. I'eHbI-peroprepsr.

ITpuHIHTIEL HaIlpaBIeHHON MOU(UKAIIH reHoOMa. {0705 000500081
HETaTHBHOIIO3UTUBHON CeNeKLK [T 0TOOpa JIMHU C HAIPABIEHHO BCTPOEHHBIM

I'CHOM. H&HpaBHeHHHe nepecrpoﬁlm I'CHOMa C HCIIOJIb30BaHUEM CHCTEMBI

pexoMOuHAa3kI
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Cre u catitoB LoxP. «HokayT» reHos.
KiloHupoBaH#We XUBOTHBIX. IlepeHoc simep coMAaTHYeCKWX KIETOK B
OesbsiziepHEIe THLEKIETKH C OCeyIOMM KIIOHUPOBAHUEM )KHBOTHBIX.
'eHeTHYeCcKas HHKEHEPHS PaCTEHHIA.

MoiekynsipHbIe OCHOBBI TeHOTEpAIIHH. BupycHble BEKTOPBI U HEBHUPYCHbIE

MECTOZEBI IIEpeHOCa I'€HOB.

HpHI{J]a,ILHBIe aCIIEKTbl TEHETHUYECKOU HHIXCHEPHH. OcHOBEI Oe3omacHoCTH

pabotsl ¢ pexomGrHanTHEIME JTHK.
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