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BBenenue

B ocHOBYy HacrosIell MporpamMmbl IOJIOKEHBI CIEAYIOIIME pa3leNbl: CTPYKTypa M (QYHKUUHU
OCJIKOB; CTPYKTypa U OMOCHHTE3 HYKJIECHHOBBIX KHCIIOT; CTPYKTypa puOOCOM M OMOCHHTE3 OeliKa;
reHomuka. IlporpamMma pa3zpaboTaHa SKCHEPTHBIM COBETOM BhICiiel aTTecTallmOHHOM KOMHCCUU
1o OMOJIOTUYECKUM HayKaM.

1. CTrpykTypa n pyHKunu 0eJIKOB

bruonornveckne ¢yHkipm OenkoB u menTtUAoB. PH3MKO-XMMHUYECKHE CBOMCTBa aMHUHOKHCIIOT.
MeTtonsl ompeneneHusl cojepkaHus Oenka. [lepBuuHas CTPyKTypa Kak YpOBEHb OpraHU3aldd
Oenka. JlokazaTenbCTBa MHIUBUIYATHHOCTH O€IKa. MUKpPOTETEepOTEeHHOCTh OEIKOB.

XUMHUYECKHE METO/IBI HCCIIEOBAHUS CTPYKTYPhI OCITKOB.

OmnpeneneHre aMUHOKHCIIOTHOTO cocTaBa Oenka. MeToasl ompeseneHus NEPBHYHON CTPYKTYPBHI.
depMeHTAaTUBHBIE METOABl (parMEeHTAMK TOJMICNTHIHON IEeMH. XWUMHUYECKHE METOJbI
CHEeM(PUIECKOTO pacIICTUICHUs] MENTUAHBIX CBs3el. Pa3ziencHue MEenTHIOB, MOMYyYaeMBIX MPHU
pacmieruieann  6enkoB. OmpeneneHre N-KOHIIEBBIX aMHHOKHCIOT M ITOCJIEIOBAaTEIbLHOCTEH.
Jlokanuzanwmst mucynsGUIHBIX cBsi3el B Oenkax. [lenTuaHoe kapTUpOBaHUE.

TumnoBsle peakiuu XUMHYECKOW MOJUPHUKAIMH (HYHKIIMOHAIBHBIX TPYMIL. XUMHUYeCKast
Mo (UK B U3YUSHUN MOJIEKYJIIPHBIX KOMILIEKCOB U aKTUBHBIX IIEHTPOB (DEPMEHTOB.

Macc-cniekTpoMeTpust OEIKOB.
Kondopmannonssie CBOWCTBA MOTUNEITHAHBIX IIETICH.

CTpyKTypHBIE OCOOCHHOCTH TENTHUAHOM CBsi3u. CTepUUECKHEe OTpaHUYECHUS M BTOPHYHAS
CTPYKTypa TOJIMIIENITHAHON Iienu. Ponb BOMOPOIHBIX CBsized B (OPMHUPOBAHUM BTOPUUHOU
CTPYKTYpPBL. O-CIIUPaJb KaK BaXHEWIIMH 3IIEMEHT BTOPHUYHOW CTPYKTYpbl. Poib OGOKOBBIX
pajuKajioB aMUHOKHUCIOT B (OPMHUPOBAHMU O-CIIUpalie. [-CTPyKTypa: mapauielbHOe H
aHTHUIapaIeIbHOE PacloyioKeHHe 1ieneil npu GpopmupoBanuu cioe. [leTnu, ux gokanusanus Ha

MOBEPXHOCTU OEJIKOB. -IIMUIIbKA KaK 3JEMEHT CTPYKTYpHl OeNKOB. Tomonornuyeckue JuarpaMmel,
UX 3HA4YEHUE.

®opMupoBaHUE TPOCTHIX MOTHBOB U3 3JIEMEHTOB BTOPHYHOW CTPYKTYpbl. MOTHB rpe4ecKoro
KJII04a, MOTHUB [3 -o. -f3 . JlomeHsbI, ux opMUpOBaHKE U3 CTPYKTYPHBIX MOTHBOB.

Tpernunas ctpykrypa 6enka. CTaOMIBHOCTh TPOCTPAHCTBEHHOW CTPYKTYpPHL. ['mapodobHOe sapo.
dopma, KOMNAKTHOCTh M JAWHAMHUKA MOJIeKysibl Oenka. Pomp aucynbduaHbIx cBsizell B
cTaOWIN3aluu TPETUYHON CTPYKTYPBl HEKOTOPBIX OETIKOB U MENTH/IOB.

OCHOBHBIE KJIACCHI CTPYKTYP JIOMEHOB.

O -IOMEHHbIe CTPYKTypbl. Criupanu3zamnus crnupaieil; GopMHUpOBaHUE JTOMEHOB U3 YETBIPEX Ol-
criMpaliei; TII00MHOBAs YIIAKOBKA, CIIOKHBIE CTPYKTYPBI, COJIEPIKAIINE O-CITUPAITH.

o /B -IOMEHHBIE CTPYKTYpHl. YTAaKOBKAa MOTHBOB, BKIIOYAIOIIUX NapajlielbHbIE [-CTPYKTYpPHI.
«a /P -60uku». Pons o /B -MOTHBOB B cTpyKType (pepMeHTOB: hopmupoBanue ruipoGoOHOTO sapa,



(dbopMHpOBaHHE aKTHBHBIX IIEHTPOB. PacmoioeHne o-crupaneil B OTKPBITBIX H30THYTHIX o[-
ciosix. BO3MOXXHOCTh TpeAcKa3aHUs PACIOJIOKEHUs aKTUBHBIX IIEHTPOB (epmMeHTOB B o/f3-
cTpyktypax: Tupo3mwi-TPHK-cuaTeTa3a, kapookcumnentuaasza, apabrH030-CBI3bIBAIONIHN OCTIOK.

Petunon-cBs3bIBaromuii 6enok, Kak mpeacTaBuTeNb cynepcemeiictsa. CTpyKkTypa HelipaMHHUA3hI
u G . MoTuB rpedyeckoro Ki4a M CTPyKTypa KpHCTaIMHOB. benku ¢ B-cnupaibHBIMU
JOMEHAMH.

V3naBanue oenkamu JIHK.

IIpokapuoTrnueckue cucTeMbl. PolIb CTPyKTypHOTO MOTHBA «CHHMPalb-IIOBOPOT-CIIUPANIL» Kak
BakHelIero aneMeHTta B crenuduueckom y3HaBanuu J[HK-Genok. A-pempeccop u Cro-0enox.
Annocrepudeckuii KOHTpoJIb cBsizbiBanus O0enkoB ¢ JIHK. Penpeccop tpunrodanoBoro ornepona,
pernpeccop JTakTo3HOTro ornepoHa, 6enok CAP: crpykrypa u B3aumoaeiicteue ¢ JJHK.

V3naBanne JIHK osykapuotnueckumu Qakropamu tpanckpuniuu. Crpykrypa TATA-Gokc-
cBs3bIBatomero 0enka, ero zaumogerncteue ¢ JJHK, dopmupoBanue rerepoaumepon. bemok pS3:
cTpyKTypa u Baumosercreue ¢ JJHK.

Crnenuduueckue TPaHCKPUIIMOHHBIE (AKTOPBl JYKAPHOT. TpaHCKpUNIMOHHBIE (aKTOPBHI,
colepKalie MOTHB IIMHKOBBIX TMaiblieB 1-ro Kiacca: CTPYKTypa, CHEHU(PUYHOCTD
B3aumozpeiicteus ¢ JHK. [luHK-comepkamiie MOTHUBBI TIIOKOKOPTUKOUJIHBIX PELENTOPOB,
nuMepu3aius perentopo U cBs3biBanue ¢ JJHK. Perunona-X-peuentopsl. Perientopsl CUPOTHI.
TpanckpunimoHHbie (PakTOpbl ¢ OMHYKIIEApHBIMHU ITUHKOBBIMU Kitactepamu (GAL4): cTpykTypa u
cneunpuyeckoe ysznaBanue JHK. Jlumepuzanusi TpaHCKPUIIIIMOHHBIX (AKTOPOB C Yy4acTHEM
«JICUIIMHOBBIX MOJHUI» (cTpyKTypa u B3aumozeiicteue ¢ JJHK GCN4, MyoD, Max).

CrpykTypa 0esKOB, IPUHUMAIOLINX YYacTHE B IIepeaue CUrHaaa B KJIETKY.

G-6enku, ux crpykrypa u ¢pynkuuu (Ga , G , Gy ). Ras-6enok. BzaumozeiicTBue IUTOKUHOB U
MOJUIIENITUAHBIX TOPMOHOB C penentopamu. Tupo3uH-knHa3Hbele peuentopbl. SH2-u SH3-monynu,
UX CTPYKTypa U poib. CTpyKTypa Src-TUPO3UHKUHA3BI.

CrpykTrypa pakTopoB OEITKOBOTO CHHTE3A.

®dakTopel OenmkoBoro cuHTe3a, kKak GTP-cess3wiBaromme Oenxku (EF1, EF2, EF3 u gp.)
®dynkuuonanbHble nepectpoiiku. Ctpykrypa PHK-y3natomero motusa. CTpykTypa puG0COMHBIX
OEJKOB.

OubpUILIpHBIE OETIKH.

CtpykTypa KojiareHa, 31acTiHa, KepaTUHOB, (UOPOHEKTHHA, JIAMUHIHA U (UOpOVHA IIeTTKa.
MIMMyHOTTI00yIHHBI.

CrpykTtypa antutesn. B3aumMoaeiicTBIs aHTUT€H-aHTHUTEIIO.

[TocTTpancnsauuonHas Moaudukanus OEIKOB.

HNoaupoBanne octaTkoB THpo3uHa. OOpa3oBaHHWE OCTATKOB Y-KapOOKCUTIIIOTAMHUHOBOMN KHCIIOTHI.
I'uapoxcunupoBanue 6enkoB. AnetunupoBanue 1 ADP-pubo3unmpoBanue 0enKoB.

dochopunupopanue 6enkoB. [IporenHknHaszel u porerHdpocdartaspl. CynbhaTupoBaHUE TUPO3HHA.

OrpaHnyeHHbIN MPOTEOJIN3 OCIIKOB. [IpoTeonuTnyeckas AKTUBALIMS 3UMOTEHOB.



[TpoTeonMuTHYECKHii MPOLECCHHT MPEAIISCTBEHHUKOB OWOJOTMYECKH aKTUBHBIX MENTHJIOB.
CrutaiicuHr O€JIKOB (MHTCHHBI).

['muko3unupoBanre OenkoB. [TUKOMpOTeWABl W MENTHAOTNIMKAHBI. N-raukonporenHsl u O-
TJIMKOIIPOTCHUHBI.

Jlunonporenasl. Jlunonporen bl ¢ C-KOHLIEBBIM MIIUKOIUNUAOM. JInnonporen bl ¢ N-KOHIEBOI
JTUTAIHON Tpynmoi. [IpeHnaupoBaHHbIe OCITKH.

N3buparenvHas aerpagamust 6enkoB. ATP-3aBucuMeblil nmpoTeonns. YOUKBUTHH U €r0 y4acTHe B
MoauduKaIuu OJIKOB U B poliecce Aerpagaruu. [Iporeacomsl.

MeTob1 3ydeHus 0EIOK-0eIKOBBIX B3aMMOICHCTBHIA.

daroBsiii quctuiei nenTuI0B. [lonck GENKOB MapTHEPOB C MOMOIIBIO JPOXKKEBOH IBYXTHOPUTHOM
CUCTEMBI.

Nnxenepus OEIKOB.

[TonyueHre MyTaHTHBIX OEJIKOB METOAaMH CalT-CrelupUIecKOro myrareHesa. IloaydeHue
ciuThiX 0enkoB. CuHTE3 0eKOB de novo.

2. CTpyKTypa 1 OMOCHHTE3 HYKJIEMHOBBIX KUCJIOT
Crpykrypa IHK.

DKCHEepUMEHTHI, JI0Ka3biBatonue reHeTudeckyto Qynkmuio JIHK. ['mOkocth aBoOMHONM crmpanu
JIHK. ®uznueckne napametpbl koHpopmanronubix ¢opm JIHK. Hexanonnueckue dopmsr JJHK.
[Taper Xyrcruna. Tpunekcel. BinsiHue HyKJI€OTHAHON MOcienoBaTeabHOCTH Ha cTpykTypy JHK.
Crepxcnupanuzanusa JIHK. Ilonstue o mapamerpax cepxcnupanuzoBaHHor Monekyasl JTHK.
Kondopmannonnsie mepexoabl B CBEpXCHHpPAIM30BaAaHHOW Moyekyne. Tomom3zomepassl U
tonnouzomepsl JIHK. Tumel Tonmomszomepas. Perynsdius ypoBHS aKTHBHOCTH TOIOHU30MEpaA3 B
KJIETKE.

Perukanus JIHK.

Tounocte BocmpoumsseneHuss JIHK. Ilonmmmepasel, ydacTByrolmue B peIUIMKAMM, HX
(epMeHTaTUBHAs aKTUBHOCTb. Buiika pemmkanuu, coObITHs Ha oTcTaromiel HUTH. DepMeHTHl B
perunkanonHoi Buiike. JIHK-nonumepasa 1l kumeunoit nanouku. [loHsTHE O mpoLecCUBHOCTH
nojauMepas. Ponb numepHOil CTpyKTypbl B KoopauHaumu cuHTe3a JHK Ha kommieMeHTapHBIX
HuTsIX. Ocobennoctu JIHK-monumepas sykapuot. Perymsamms nannmanuu perummkamun y E. coli.
CrpykTypa y4yacTtka ctapta perukanuu (origin). CtpykrypHsie niepexoasl JIHK B paiione crapra
perunkanuu. Ilonstue o perumkarope. Ponp MeTunupoBaHMs B PETYJSIIMM  PEIUIMKALMM.
TepmuHaIus perKanuy y 6aKTepuii.

Oco0eHHOCTH Perysuy peruIKauy IIa3Mu/I.

Permiukonbl y 3yKapuoT, HUX HW3MEHYMBAOCThb. [IOHSATHE O CTalMOHAPHBIX «PEIITMKATUBHBIX
dhabpukax». Ori y IpoXOKeH, UX CTPYKTYPHO-(PYHKITMOHATBHAS OpraHU3aIlHs.

MonekysipHble MEXaHU3MBI, CBSI3bIBAIOIINE KJIETOUHbIA LUK U perummkauuio [JHK. [uknunsr u
MPOTENHKNHA3bl. [IpOTOOHKOreHBI, y4acTBYIONIME B PETYJSIUMU KIETOYHOro LMKiIa. Pacnucanue
PEIUIMKALIMK YYaCTKOB XPOMOCOMBI B KJIIETOYHOM IIHKJIE.

JloxanpHas ammmmdukanus ydactkoB JIHK B paszputun. Bo3mokHBIE MEXaHHM3MBI JIOKAJIbHOU
ammnukanuu. AMiuikoH. [IpencraBieHne o0 3BOJIONMM T€HHBIX CEeMEWCTB. Perumkarus mo

TUNy «Karguerocs konpua (parosas JJHK).

[Ipobnema pernnukanuu guHeiHoro He3amkHyToro ¢parmenra JIHK. Temomepsl. Temomepasa,



ocobeHHOCTH CTpyKTypHOU opranu3anuu (PHK-kommonent). Teopus crapeHuss B CBSI3H C
OUHAMHMKOW CTPYKTYphl TenoMepbl. HekaHOHMYeCKHe CTPYKTypsl B pallOHE TEIOMEPHBIX
nociuenoBarenbHocTeld. OcoOeHHOCTH CTpyKTypHOU opranm3anuu JIHK B paiione meHTpomepsl.
HckyccTBEeHHast XpOMOCOMA y 9yKapHOT.

PerumukatuBHoe metunupoBanue JJTHK. Moaudukanus S-mMeTuinmuTo3nHa U MyTaruu. MeTumnassl y
AYKapUOT. S-a3allUTHAMH KaK HWHTHOWTOP METWUIMPOBaHHWSA. VIMIPUHTHHT TEHOB U  €rO
61/IO.HOI‘I/I‘I€CKI/IG IIOCJICACTBUA. I[OKaSaTG.HBCTBa pO.HI/I MGTI/I.HI/IpOBaHI/I}I B paBBI/ITI/II/I ITIO3BOHOYHBIX.

Penapanus JHK.

[IpsiMasg penapanusi THMHHOBBIX JMMEPOB M METWIMPOBAHHOIO TyaHWHA. [JIMKO3MIIA3BL
VYpanmiriuko3uinassel.  DKCHU3MOHHAS pernapanus, (epMeHThl. MexaHu3M NpeuMyIIeCTBEHHON
penapanuu TpaHCKpUOUPYEMbIX TEHOB.

Bonesnn, oOycnoBieHHsle pAedekramMu penapanud. MexaHu3M pernapalnudd  HeclapeHHBIX
HYKJIeOTHA0B. Ponbs metrnmpoBanus. SOS-penaparus. [IpencraBnenus 00 ommoOKax perimKainm,
O0YCJIOBJICHHBIX CKOJBXEHHEM HHUTEH MpH peruMKanud. MexaHu3M o0pa3oBaHUsS KOPOTKHX
MOBTOPOB. MUKpo- 1 MuHHcaTeUIUThl. KOpoTKre TaHeMHbIe MOBTOPHI. «DKCIMAHCUSI TPUIUIETHBIX
MOBTOPOB» U AMHAMHWYCCKUC MYyTallUU.

PexoMmOuHaLUA.

[TonsiTne 00 oOmel (romMosiorMUHOM) U calTcrenuduyeckoil pekomOuHanmu. Pazmuuue
MOJICKYJISIPHBIX MEXaHU3MOB 001Iel U caiTcrenuduaeckoil peKOMOWHAIINH.

Mopenbs pekoMOWHANIMK, TMPEIoJIaraoas JBYHUTEBOHW pa3pbhlB M pemapanuio paspbiBa. Poib
peKoMOMHAIMKM B  TOCTPEIUITMKATHBHOW penapanuud. CTpykTypbl Xoumuaes B — MOJAETH
pekomMOuHanuu. Murpanusi BETBHM, TeTEpOAYIUIEKCHI, pa3pelieHue CTPYKTyp XoJumjes
(bepmenTsr).

I'enHas KOHBEpCHUs, ACUMMETPUYHOCTh TeHHON KOHBepcuH. [IpoayKThl peKOMOMHAIIMOHHOTO aKTa,
compoBoOXaromerocss ooMeHoM danramu. IlocTmeloTHdecKkass cerperamus y ApOXOKeH Kak
JI0Ka3aTeIbCTBO FeTEPOIYIIEKCa TPU PEKOMOMHAIUH.

Ou3umonorus pekomOuHanuu y E.coli. RecBCD-kommiekc. benok RecA. Ipecunantuueckuit
dunaMeHT, mapamMeTpbl €ro MOJIGKYJISpHOW CTpykTypbl. OOMEH HHUTSAMH TIpH CHHarce.
OCoOEHHOCTH MHUTPALIUU BETBH.

JIByHUTEBBIC DPa3pbIBBl M TeHHas KoHBepcus. JIOKyC crmapuBaHMA Yy IpOXOKEH, perymsauus
sKcrpeccud. Pa3MHOXeHHEe HHTPOHOB M T'eHHasi KOHBEPCHS.

Caiit criermuduueckas pekoMOuHanus. THUITBI XpPOMOCOMHBIX MEPECTPOEK, OCYIIECTBISIEMbIX IPU
canT-cnenuduueckoi pekoMOnHauu. MOJNEKyIApHBINA MEXaHU3M JEHCTBUS «PEKOMOMHA3y. Poib
caiT-criennpuieckoii pekoMOMHAIMY B 3KCTIpeccuu TeHoB y (aro. MHTerpamnus ¢ara nsamoaa.
Pexombunaza Cre para P1. LoxP-caiiTel. CaiiT-cieniuduyueckast peKOMOWHAIIHS TBYHUTEBOU
IIJIA3MUIBL APOACOKEH.

PexoMOuHaIHS Y BRICIIHX DYKApPHOT.

OcobeHHOCTH pPEeKOMOMHAIIMM MPUOOPA30BAHUU T'€HOB HMMYHOIJIOOYJIMHOB W peuentopoB T-
kierok. CurHamsl pekoMOMHanuu. MoJeKyIIpHbIE MEXaHU3MBbl «IIPOrPAaMMHUPOBAHHBIX OIMINOOK
OpU CIAMSIHAM BapuaOeNbHBIX M KOHCTAaHTHBIX YYacTKOB TI'eHa. MaTpuuHble W HEMaTpUYHBIC
MEXaHHU3MBI JOCTPOHKH CIINBAEMbIX ()ParMEHTOB.

[TonBr>kHBIE 3JIEMEHTHI T€HOMa MpPO- U AYKApuoT. [S-mociaenoBaTenbHOCTH, MX CTPyKTypa. IS-
MOCJIEIOBAaTEILHOCTH KaK KOMIOHEHT F-dakropa OakTepuii, ONpeaeNsiomero crnocoOHOCTh



nepeaayr rcHCTUYCCKOro MaTepurajia Npru KOHbOTalluu.

Tpancnozonst Oaktepuii (Tn3, TnS5, Tn9, Tnl0). Mexanusmsl TpaHcmo3uluu. Pe3onbBasa,
GbyHKIMU pe3osibBa3bl. Polb cBepxcrnupanu3ai Mpu TPaHCIO3ULUU. Perynsius TpaHCHO3UINU
Tnl10.

Tpancno3oHb! 3yKapHoT. /IByXKOMIIOHEHTHasi CHCTeMa TPAHCIO30HOB. IlodHBIN (aKTHUBHBIN) U
Ne(QEeKTHbIM TpPaHCHO30HBI. BinsHME TPaHCIO30HOB HAa AaKTUBHOCTh TIEHOB Yy PACTEHUH U
IIPOCTPAHCTBEHHBIM PUCYHOK DJKCIpeccuM I'eHOB. [IpencraBieHrne O TOpPU3OHTAIIBHOM IIEPEHOCE
TPAHCIO30HOB.

Hcnons30BaHre TOMOJOTHYHOM M CaWT-CrieNU(PUYIECKON pPEKOMOWHAIMM B WM3YyYCHUH TE€HOB
AyKapuoT. MeToj «HOKayTa) r'eHOB.

Tpanckpunius y mpoKapuor.

Ocobennoctu ctpyktypsl PHK-monmumepassl. 6 -¢akrop. CTtaguu TpaHCKPHUIIITMOHHOTO ITUKIIA.
Pennmukanus w  TpaHckpunuus. Cepxcnupanuzauus U TpaHckpunuusa. Curma 54,
«OYKapuOTUYECKHE DJJIEMEHTBD) B pPEryJsiMM TPAaHCKPUNLMH. TepMHHAaNUs TPaHCKPHIILHH.
[TonsipHble MyTaLUN.

HeratuBHass u mosutuBHas peryisuus Tpanckpuniuu. CAP-Oemok. Perynsius TpaHKpHUIITUU B
pazButuu ¢ara A. Ilpunnuner y3HaBanus JHK perynstopabiMu OenkamMu. ATTEHIOALUS
TPAHCKPHUIILIHH.

Tpanckpunuus y 5yKapuor.

[IpomoTop y sykapuot. bazanbnas Tpanckpuniusa. @aktopsl TpaHckpunuuu. [loHsTue o muc-
JNEUCTBYIOIMX JJIEMEHTaX. [paHC-aKTUBALUsl TPAHCKPUIILMHM. OHXAHCEPhl U  CaMJIEHCEPHI.
«Mogynm» mocnenoBarensHocteid  JIHK, y3HaBaembie crnenmduueckumu Oenkamuio  Pomb
«00paTHOM reHEeTUKI» B PA3BUTUU MIPEJICTABICHUN O PETYJIALUN TPAHCKPUIIIIUHU Y 3YKapHUOT.

benkoBwie moMeHsl, y3Haromue crnenuduaeckue nocienosarenbunoctu JJHK. ['oMmeonomen u reHsi-
ceNeKTophl. «JIeHMHOBass MOJHHUS» W JAuMepu3anus ¢GaxTopoB TpaHckpuniuu. «L{uHKOBBIC
TIaJIbIED).



SlnepHble perenTopsl TOPMOHOB, UX THUIIBI U ocoOeHHocTH y3HaBanus JIHK. Penentopbi-cHpOTHI
PerunoeBas kucnora. Di1eMeHTbl KOHCEPBATU3Ma B CUCTEMAX PETYJISILIMM TPAHCKPUIILIHH.

BHewHue curHanbl, aKTUBHUPYIOIIME TPAHCKPUILHIO TeHoB. CucTemMa NpOBEACHMSI CHUTHAJIOB.
CewmeiicTBa mpotooHkoreHoB Jun u Fos kak (akTopoB TpaHCKpHUIIIIUUA. AJIBTEPHATHUBBI IIPU BHIOOpE
nyTu passutus — auddepenunponka/ nponudepanus. Caiitet AP1 u CRE B mpomoTopax.

TpanckpunionHsle (akTopel B Pa3BUTUM MHOTOKJIETOYHBIX OpraHu3moB. Ilonsatue o
Moporenax, npumepsl. [IpocTpaHCTBEHHO OrpaHHYEHHBIE MOP(OreHeTHYECKUE TPAIUEHTHI.

XpomaTuH.

CrtpykTypHasi opranusauus HykiaeocoMm. Hykiaeocomsl u Tpanckpurmius. Moaudukanys ricTOHOB
U JOUHAMHUYecKas CTpyKTypa xpomaruHa. COOpka HYKJIEOCOM, €€ JTalbl, HYKJICOIUIa3MHUH.
3aKOHOMEPHOCTh PACIIOIOKEHHSI HYKJIEOCOM OTHOCHTENIbHO MPOMOTOPOB M YYacTKOB Haudaja
peruukanuu  (dedsuHr HykieocoM). [IpeacraBieHue O «IIEPEMOJCITHPOBAHUNY XPOMATHHA.
AKTHBHOE  TmepeMojaenupoBanue.  MertwimpoBanue/nemeruauposanue  JIHK, cBa3p ¢
MOI[H(bHKaHHGﬁ TUCTOHOB U UIBMCHCHUEM aKTUBHOCTH I'CHOB.

Oco0eHHOCTH CTPYKTYphl XpOMAaTHHA IMOJIOBBIX XPOMOCOM B CBSI3M C KOMIICHCALIUEH DPa3IAUIUil
YHUCJIa TEHOB X-XPOMOCOMBI y Pa3HbIX MOJIOB.

[IpencraBienue O TETEIBHOW  OpraHu3alMu  XpoMocoM. SaepHwii  maTpukc. JIokyc-
KOHTPOJIUPYIOLUE PAaliOHBl U «UHCYJIATOpPbD. BHyTpHsnepHas apXUTEKTypa XpoMOcoM. fIBieHue
TPAHCBEKLIUU.

[Tpoueccunr PHK.

Omnpenenenue nporeccunra. MaTponsl, crutaiicuar. Kinaccudukamus nHTpoHOB. HTPOHBI TPYIIITHI
1. OcoOeHHOCTH CTPYKTYpbl M MEXaHU3Mbl CcIUlaiicuHra. PuGo3umbl, HX cCrHenupu4HOCTb.
Bo3moxkHoctn npuMenenusi mia «HokayTtay PHK. MHTpoHBI rpynmbl 2, MEXaHW3M CIUIaHCHHTA.
WuTponsl rpynn 1 u 2 'y pa3HbIX OpraHU3MOB (3BOJIIOIIMOHHBIE CBSI3H).

Crunadicunr npe-MPHK B sape. Pons mansix siaepasix PHK u 6enkoBbix hakropos. Craiicocoma.
Moaudukaius KoHeBbx oonacreit MPHK — kanupoBanue, monmaaeHUIMpoBaHueE.

Oco6ennoctu nponeccuara TPHK u pPHK y 6akrepuii. Ocobernnoctu nponeccuara pPHK B
snpsiike. PHKaza P kak pu6o3um.

Tpanc-crimadicunar.  Ero  pacmpocTpaHeHue.  AJNbTEpHATUBHBIA  CIUIAMCHHT,  IPUMEPHI.
buonoruueckue mOCIEACTBUS aAJIbTEPHATHUBHOIO CIUIAMCMHra. OHXAaHCEpPhl U  CallIeHCepbl
crutaiicuara. SR-0e5ku, 0COOEHHOCTH CTPYKTYPHI, POJIb B AIbTEPHATHBHOM CILJIAliCHHTE.

PenaktupoBanne PHK. MonekynspHbie MexaHu3Mbl. THITBI pe1aKTUPOBAHUS (TIPUMEPHI).
Herpanamusa anomanbHbix MPHK.

OOpartHast TpaHCKPHITIIHSL.

Ponb oOpaTHON TpaHCKPUIIIUKA B SBOJIIONHH U W3MEHUMBOCTH T€HOMA. PeTpoTpaHCIO30HBI, HX

TUIBI. PeTpOTPaHCIIO30HBI, COAEPIKAINUE [UIMHHBIE KOHIIEBBIE ITOBTOPBI. Ty-3IIEMEHT IPOAGKEH.
IIceBnorensl. Bo3MoXHbBIE HCTOYHUKH OOPAaTHOI TPaHCKPUIITA3HI.



3. CTtpykrypa pubocom U 6MOCUHTE3 OeJIKa
Crpyxkrypa u pynkmuun PHK.

Mup PHK. OcHoBHbIe THUTIBI M OCHOBHBIE (DYHKIMM KJjeTouHbIX W BuUpycHbIXx PHK. OOmue
npuHUMIL BTopuuHoi cTpykTypsl PHK. I'unoresa o npoucxoxnenuu xu3nu yepe3 PHK.

I'enetnueckuii kox W ero cBoiicTBa. PacmmdpoBka reHerudeckoro koja. OTKIOHEHHS OT
YHUBEPCAIBHOCTH T€HETUYECKOTO KOJIA.

TPHK, ee ¢pynknuu. Bropuunas u tpetnynas crpykrypa TPHK. CTpykTypa aHTHKOIOHOBOM METIIN
TPHK. AMunoauun-TPHK-cunrerassl — asa knacca. Cynpeccopubsie TPHK.

CrpykTypa pudocom.

Mopdomorust 1 cocTaB 3yKapUOTHUECKUX U MPOKAPUOTUYECKUX pUOOCOM. [IpHHIIUIIBI CTPYKTYPBI
pubocomubix PHK. Jlomensl. KommakTtHOe cBopaumBanue. PruOocomHbIe OENKH: HOMEHKIIATYpa,
pa3zHooOpa3ue, MPUHIUITBI CTPOSHHSI U JIOKau3anus B pudocome. OCHOBHBIE IKCIIEPUMEHTATBHBIE
MOAXOBI K H3YYCHHIO TOMOTpaguu puOOCOMHBIX OCIIKOB.

Jluccommarusi, pa3BopadyrBaHue U pa3dopka pudoCcoMm.
OyHKIMOHAIbHBIE aKTUBHOCTH U (PYHKIIMOHAIbHBIE aKTUBHOCTH PHOOCOM.
Tpancnsmums.

[TocnenoBarenbHOCTH COOBITHI TIPH CHHTE3€ Oenka. TpaHcasnoHHbIN UK. CTaauu TPaHCIISAINA.
[Tonmupubdocompl. CKOPOCTH TPAHCIISINH, TPAH3UTHOE BPEMHI.

Wunnmanus TpaHcasauu — oOmme NpuHIMNbL [IpoKapuoTHUYeCKU W 3YKapUOTHUYECKUH THI
TpaHcmsiuud. OCOOEHHOCTH WHUIMALUMU TPAHCISALUU Y INPOKAPHOT. VHMIMATOpHBIE KOJOHBI,
ununuaropHast TPHK, GenkoBeie akropsl Tpancisanun, pudocomo-cBs3biBatonnii yaacrok MPHK.
HezaBucumas MHMLMAUSA U TPAHCISALUOHHOE CONPSIKEHHE MPU TPAHCIALMM MPOKAPUOTUYECKUX
nonuuucTpoHHbix MPHK.

Ocob6ennoctu sykapuorndeckoi MPHK u wHummanuum TtpaHciasiuuu y sykapuoT. MexaHu3MBI
CKaHUPOBAaHMS M BHYTPEHHEW MHHIMAUUH. KAM-CBA3BIBAIONIMNA W XEJIMKA3HBIA KOMIUIEKCHI TPHU
WHULMALUYI TPAHCIIALUN Y yKapHOT.

3JIOHFaL[I/I}I TPAHCJIAIUN. 3JIOHFaL[HOHHBII>'I OUKII. q)aKTOpBI DJIOHI'alluH.

Craguss cBaspiBanusi amuHoanwi-TPHK B snonrammonHom uukne. CrepeoXwmus KOJIIOH-
AHTUKOJOHOBOTO B3auMozencTBus. @akrop anonrauuu EF-Tu, ero crpykrypa u B3auMOAEHCTBUS.
UcnpaBnenne ommbOK («pemakTupoBaHue») Tpu cBs3biBaHuu amuHoamwi-TPHK.  Bxnan
ckopoctel peakuuu u GTP. I'mnore3a Kpuka o HEOJHO3HAUHOM COOTBETCTBMM IPU KOJOH-
aHTUKOJIOHOBOM criapuBanuu (Wobble-runoresa).

OOpaszoBaHre TENTHIHON CBSI3M: XHUMHYECKHE PEaKIMH, TMEeNTHIMITPaHCPEepasHbId  IICHTP,
CTCPCOXUMMUS TPAHCIICITUAALIAH.

Jloxknoe konupoBanue. MakTOphl, CTUMYJIMPYIOLIUE JIOKHOE KOAUPOBaHUE. MeXaHn3M NeUCTBUS
aAMMHOTJIMKO3M/IHBIX aHTUOMOTUKOB M MEXaHU3M YCTOWYMBOCTH K HUM.



Cragus TpaHCIOKalMM DJIOHTALMOHHOTO LUKJIA. OCHOBHBIE 3KCIEPHMEHTAIbHBIE TECTHl HA
TpaHciIoKauuoo. Monekynsapablii MexanusM. ®akrop anonraumu EF-G, ero crpykrypa u ero
B3auMoaeicTBusa. KoHuenmus nepexomHoro COCTOSIHMS IMPH KaTaau3e CTaJui JJIOHTallMOHHOTO
ukia pakropamu snoHranuu. Pons rugponuza GTP.

MexaHu3M KOTUPOBaHUs celieHoNuCcTenHa —2 1 -if aMMHOKHUCTIOTHI B O€lTKaX.

DJOHTallMOHHBIE TOKCUHBI, MEXaHW3M HUX JeHCTBUS. MeXaHW3M JEUCTBUS TETpPAlMKINHA H
YCTOWYMBOCTHU K TETPALUKIUHY.

Tepmunarus Tpanciadanuu. TekydecTb cTon-KogoHOB. TPHK, OTBETCTBEHHBIE 3a TEKYy4eCTh, UX
AHTHUKOIOHHI.

CKoJb)XeHHEe U PBDKKU pUOOCOMBI ITPpU TpaHCIAUuU. CIBUT paMKH CYMTHIBAHUS TIPU
TPAHCISILMY — JIBa MeXaHU3Ma. TpaHCIAIMOHHBIC M1ay3bl, UX MEXaHU3M U (yHKIIMOHAIEHOE
3HAYEHUE.

Pennunmanus y npokapuoT U 3yKapHoT.
Perynsauus Tpancasuuu.

OCHOBHBIE IPUHIUIIBI PETYIISALUN TPAHCIISALMH.

Huckpumunanuas MPHK y mnpokapuor u 3ykaproT B MpolEecCe HWHULMALMUA TPAHCISIUU.
Mopnynsauus TMCKpUMHUHALIMM Y DYKapHOT.

TpancnsiuronHas penpeccus y npokapuot. [Ipumep aBTroperynupyemoro cunre3a TpeoHua-TPHK-
cunretassl. Perymsanus tpancisauuu MPHK pruGocoMHbIX OenKoB y MpokapHoT. Perynsmus cunTtesa
(dakTopa TepmuHaiuu RF-2 y Gaktepnii.

PHK ¢ara MS2 u perynsmus skcripeccuu ee IUCTPOHOB.

ToranbHas peryisnus CHHTe3a Oelika y 3yKapuoT uepe3 hochopunrpoBanue Gpaxkropa MHAIHAITTH
elF-2.

ToranpHas perysiuus cuHTe3a Oenka y 3ykKapuoT uepe3 dochopunupoBanue pakropa HHULHAAIH
elF-4 u caspiBatomero ero 6enka 4E-BP.

Perynsinust TpaHCIALMU Y 3YKapHOT KOPOTKUMHU OTKPBITBIMH PaMKaMH CUUTBHIBAHUS B JUACPHOU
MOCJIE0BATEIHHOCTH.

TpancnsuuonHast penpeccust 'y dykapuor. Ilpumep perymsuum cunre3a ¢epputuHa. /J[pa
MEXaHU3Ma TPAHCISALUOHHOW  PENpecCUu: MHIHMOMPOBAaHME CBA3BIBAHMS ~ MHUIUMATOPHOIO
KOMILJIEKCA U MHTHOMPOBAHNE CKAHUPOBAHUSI.

Peryinsuus ckopocTH JI0HTalUN.

3’-KOHIIEBBIE YCWINTEIM HWHULMALKMK TPAHCIALUU y JYKApUOT M BO3MOJXKHBIM MEXaHU3M HX
TIEUCTBUSL.

MackupoBanue MPHK B 3aponpiueBbix kietkax. MackupoBanue u aemackupoBanue MPHK B
AMOPHOHAILHOM pa3BUTUHM M TIpH KIeTOYHOUW muddepeHiupoke. [Ipumep IUMOKCUTEHA3HI
KpPacCHBIX KPOBSIHBIX KJIETOK.

HNudopmocomsl u ocHoBHoU O6enok MPHII. Bo3moxnas (yHKIMOHAIBHAS pPOJb OCHOBHOTO Oenka
MPHII. JIpyrue MPHK-cBsi3b1Batomue 6enxu MPHII.



Cekpenus OEITKOB y MPO- U DYKApHUOT.

TpaHcnsauss U TpaHJIOKAIMs CEKPETHPYEMBIX OelKoB uepe3 mMeMOpaHy. CurHajbHas THIIOTE3a
cekperuy 0eskoB. OCOOEHHOCTH CTPYKTYphl CUTHAJIBHBIX MENTH/I0B.

dopMupoBaHKE TPOCTPAHCTBEHHON CTPYKTYPHI OCIIKOB.
MexaHu3MbI, 00eCIIeYNBaIOIINE MTPABUILHOE CBOPAYMBAHUE TTOJIUTICTITHAHBIX 1ieriei. [1lanepoHsl.
4. I'eHoMHKA

Onpenenenne reHoMuku. [lpencraBieHuss O  METOIAX  MCCIEAOBAaHMM, MNPUBEAUINX K
BO3HUMKHOBEHMIO TEHOMHUKHU. MOJIEJIbHBIE OPIaHU3MBbI, HCIIOIb3YEMbIE JJI U3YUYEHUsI CTPYKTYpPbI U
¢byukuuii reHomMoB. CpaBHHTENbHAsS reHOMUKa. CpaBHEHHE HYKJICOTHIHBIX MOCIEI0BATEIbHOCTEN
KaK CpPeJICTBO U3yueHHs (PyHKIUI FeHOB.

KapTtupoBanue reHoB 1 TEHOMOB.

[lpencraBnenre o pa3nU4YHBIX BHAAX KapT reHoMa. Dusuueckue KapThl TeHOMOB. KapTbl
PECTPUKTHBIX (parMeHTOB. BUOIMOTEKN T€HOB, MPUHIMIBI UX CO3JAHHS, MPEICTABUTEILHOCTD,
METOABl CKpUHHHTA. BEKTOpBI, HCIONB3yeMble Ui co3qaHus Oubnmorek. KapTel reéHOMOB Kak
HaOOpBI ymopsiodeHHbIX KIOoHOB. Konturu kmonoB. STS (sequenced tag sites) kKak HMHCTPYMEHT
cocTaByieHHS GU3UIECKUX KapT reHoMoB. [IpuHIn nomumepasnoi nennoi peakiuu (ITLP).

I'enetnueckoe xkaptupoBanue. [lomumopdusm reHomoB. [lomumopdusm TIHMH PECTPUKTHBIX
¢parmenToB (IIJIP®). Munn- u MuKpocaTemUThl. MOHOHYKICOTHAHBIN monumMopdusm (Single
Nucleotide Polymorphism, SNP). Beicoko, cpenHe U peaKOTIOBTOPSIONIMECS TTOCICI0BATEILHOCTH.
INarmotunsl. HacnenoBanue rarioTUoB U pekoMOMHanuu. EAMHUIBI TeHETUYECKOTO PacCTOSTHHUS.
[Tonumopdu3M reHoMOB KaK OCHOBA T€HOMHOM JaKTHIIOCKONUH. MOIEKyIsIpHO-T€HETHYECKHe
OCHOBBI HJICHTH(HUKAIMY JTUIHOCTH. MoseKyssipHo-TeHeTrnueckue mapkeps! (MI'M), onpenenenue,
MH(OPMATUBHOCTh, HCIOJb30BAaHUE JI MOCTPOCHHS] T'€HETHYecKo KapThl. MHTerpupoBaHHBIE
KapTbl TeHOMOB. Mcnonb3oBanue MI'M 1 kapTUpOBaHMS I'€HOB, OTBETCTBCHHBIX 3a PA3BUTHE
HaCJIeICTBEHHBIX 3a00seBanuil. [lo3ulinoHHOE KapTHpOBaHUE TEHOB.

[TonssitTue o0 XpomMocoMHBIX aOeppamusx. Tpancnokaruu. Jlemenuu. [lutoreHeTmveckas
unaeHTHuUKaus abeppaui.

Brinenenne ¢parmenTtoB reHoma. ['eHomuble OubOnuorexku. I[IOMCK KJIOHOB B T'€HOMHOM
oubnuoteke. [Ipuan nporynku no reaoMy. [lonck reHa B 6ombioit obmactu renoma. Co3nanue
u ananu3 Oubmotex k/JIHK. Ynopsgouennsie 6ubnuoreku kJIHK. Brrauraromas rudpuau3amus
KaK METO/]] CPAaBHCHHUSI TCHOMOB.

OCo0EeHHOCTH CTPYKTYpPBl TEHOMOB BBICIIUX 9YKapHOT.

VYHuKanabHbBIE U MOBTOPSIOLIMECS HYKJIEOTHAHBIE MOCienoBaTeNbHOCTH. ['eHsl kogupyromme PHK
(pPHK, TPHK, w™manwsie snmepusie u muroriazmatudeckue PHK). I'ensl, xoampyromme O€nKw.
MynbTurennole cemeiictBa. TaHaemHble TMOBTOPBI. MeXaHHW3Mbl OOpa3oOBaHHs M SBOJIOLUHU
TaHJAEMHBIX MOBTOPOB. [loBTOpsIONMIMECS MOCIENOBATENBLHOCTH, paccesiHHble 0 reHoMy. SINE u
LINE sneMeHTbl. DHIOT€HHBIE PETPOBUPYCHBIE 3J1EMEHTHI. LleHTpoMepHbIe MOBTOPHI. TenomepHble
ITOBTOPBI.

I'enombl opranemt (MUTOXOHIpHUH, XJIoporutactoB). [Ipoucxoxnenne JIHK opranesm.
HcTounuku nonuMopdusma reHoMoB.

Mytauuu. [puuunsl mytanuii. Tunel nospexaenu JJHK. Anypunuzauus. JlezamuHupoBanue S-
MCTUJI UTO3HHA. CucreMsl 3allluThl IT'€HOMA OT MyTaHHﬁ. CxeMa KJIETOYHOI'O IIHUKIJIA. ]_[I/IKJII/IH-



3aBUCUMBIC KMHA3bI. [ eHbI cympeccopsl onmyxojei. ['en Oenka pS53, posib B penapaiiy ¥ anonTose.
NuaktuBanus pS3 B OMyX0JIEBBIX KJIETKAX.

MoHoreHHble HacleICTBEHHbIe 3aboneBaHus. BpoxneHnnblie aedextsl Merabonmsma. [Ipumepsr
MOHOTEHHBIX 3a0osieBanuii. DenmnkeTonypus. MykoBuciuao3. Meimeunas guctpodus Jromena.

N3zydenue (HyHKIHIA TeHOMA.

[IpencraBnenre o (QYHKIMOHANBHOW TeHOMHKE. AHANU3 OMOXUMHUYECKUX (YHKIUH METoJaMu
OMOMH(POPMATUKHU — TOMOJIOTHSI CTPYKTyp/aHanorust (QyHKIIHA.

KiionnpoBaHue M JKCIpPECCHsl TEHOB B I'ETEPOJIOTHMYHBIX CHUCTeMax. KommuieMeHTanuss MyTanui.
PHK unTepdepeHIms kak MeTo/I OAaBICHHS SKCIIPECCUH TCHOB.

I'emernueckas HWHXXCHCPUA KaK HHCTPYMCHT U3YUCHUA 'CHOB U TCHOMOB.

Co3nmaHue TpaHCTEHHBIX JKUBOTHBIX. BBeleHWe TpaHCreHOB B mpoHykieyc. llomyuenne
SMOpPUOHAIBHBIX CTBOJIOBBIX KIETOK. [lolydeHWe TOMO3UTOTHBIX TPAHCTEHHBIX MBIIMICH C
MTOMOIIbI0 3MOPHUOHANTBHBIX CTBOJIOBBIX KIIETOK. [IpHHITMIBI CENEKIMM COMATHYECKUX KIIETOK.
JloMUHAHTHAs CEICKIIM.

Hcnonp30BaHne peTpOBUPYCOB JUIsl TpaHCreHo3a. JKU3HEHHBI LUK perpoBupyca. IIpuHImIbI
KOHCTPYHUPOBAHUS PETPOBUPYCHBIX BEKTOPOB.

DKkcnpeccusi TEHOB B TPAHCTCHHBIX JKUBOTHBIX. PerynsTopHbIe 37IEMEHTHI, HEOOXOAWMBIC IS
HKCIPECCHH. DHXAHCEPbl W TPOMOTOPHI, CANUTBHl MOJIMAJCHUIMPOBAHUS, HHTPOHBL OQeKT
MOJIOKEHHUSI M TOJXOIBl K €r0 MPEOJ0ICHHUI0. DIIEMEHTHI MPUKPEIJICHUS K SIEPHOMY MAaTpHKCY.
Wncynsropel.  Jlokyc-kouTponupytomue obmactu (LCR). Ilogxonsl kK wu3ydeHuio (akTopos,
BIIMSIONINX HAa SKCHPECCUIO Yy>KEPOJHBIX TeHOB. [ eHBI-penopTepHL.

[TpuHnMnIBl HanpaBieHHON MOAMUKAIMU reHoMa. [IpUHITUIIBI HEraTUBHO-TIO3UTUBHOMN CEJIEKIINH
U 0TOOpa JIMHUI ¢ HANpaBICHHO BCTPOEHHBIM IreHOM. HampaBieHHbIE MEpecTpOMKH reHoMa C
HCIIOIB30BaHUEM CUCTeMBI pekoMOuHa3bl Cre u caiiToB LoxP. «HokayT» reHos.

KnonupoBanue kuBoTHbIX. [lepeHoC simep comMaTHUeCKHX KJIETOK B Oe3bsifepHbIC SHUIEKIETKU C
MOCJIEIYIOIIMM KIIOHUPOBAaHUEM KUBOTHBIX.

I'eneTnyeckas MHKEHEPUs PACTCHUN.
MounekynsipHbIE OCHOBBI T'€HOTEpanuu. BUpyCHbIE BEKTOPBI W HEBUPYCHBIE METOIBI IIEpEHOCA
TCHOB.

[IpuknagHple  acmeKThl TEHETHYeCKoW uHkeHepud. OCHOBBI  0E30MACHOCTH  PaldOTHI ¢
pekomOuHanTHeIMU JIHK.

Jluteparypa

l. Crenanos B.M.. Monekymsipaas 6uosiorusi. CTpykrypa u QyHKiuu Genkos. M.: Beiciuas

mkoJja, 1996 r.

2. Monexynspras 6uonorus. CTpykTypa ¥ OMOCHHTE3 HYKJIEMHOBBIX KUCIOT oA pea. Crimpuna

A.C.. M.: Bricmias mkoia, 1986 T.
Crnupun A.C. MonekynsipHas 6uosnorusi. buocunres 6enka. M.: Beicias mikona, 1984 r.

4. Crpaiiep JI. Buoxumus. M.: Mup, 1984 .



5. VYorcon JI. Monekynspras 6uosorus rena. M.: Mup, 1980 .

6. Amwbeprc . u ap. MonekynsapHas 6uonorus Kietku. M.: Mup, 1994 r.

7. Cunrep M., Bepr I1. T'ensl 1 resomsl. M.: Mup, 1998 .
8. Jlptoun b. Tensl. M.: Mup. 1987 1.

9. Osumnnukos I0.A. Buoopranuyeckas xumus. M.: [Ipocsemenue, 1986 r.

[Ipaktrueckas xumus 6enka. [Tox pen. lapope A. M.: Mup, 1989 r.

10.Iynen T'., upmep P. IlpuHIUMIEI CTPYKTYPHOM opraHm3anuu OemkoB. M.: Mup, 1983 .
Knonuposanue JIHK. Merogsi. Ilon pen. I'mosepa . M.: Mup, 1988 r.

11.HoBoe B knonuposanum JHK. Metomsl. Ilox pen. I'mosepa JI. M.:
Mup,1989r Ananus renoma. Metoasl. Ilox pen. [eiisuca K. M.: Mup,
1990 r.

12.Merons! reHetukn comarmdeckux knetok. Ilox pen. Illei Jx. M.:Mup, 1985r
CeepmioB E.JI. Ouepku MOJIEKYJSIPHOM TI'€HETHKH B KypHaie «MosekyispHas

reHeTHKa, MUKpoOuoorus u Bupycoiorus»: 1995 . (N 2, 3, 4), 1996 r. (N4), 1997
r. (N2), 1998 r. (N1), 1999 r. (N2), 2000 r. (N 1, 2).



	Введение
	1. Структура и функции белков
	2. Структура и биосинтез нуклеиновых кислот
	3. Структура рибосом и биосинтез белка
	4. Геномика
	Литература

