degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Mornekynsipaast Guosorus
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: Anropurmuyeckasi OnoJIOrHst

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
JeKnuu: 45 gac.
ceMHuHapsl: 75 vac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6

[Iporpammy coctaBui: A.B. 3yOpuiikwii, mpenogaBareib

[Tporpamma oOCy>k/IeHa Ha 3aCeJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM PHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeIUIMHCKON Qu3nku 28.12.2023



AHHOTANMA
MornekynsipHast OMOJIOTHSI — KOMIUIEKC OMOJIOTHUYECKUX HAyK, M3YYalolMX MEXaHU3MbI XpaHEHWUsI, TiepeIadn
U peanm3aliil TeHETUYEeCKONH WHGOpMAIMK, CTPOCHHE H (PYHKIHHA CIOXKHBIX BBICOKOMOJICKYISIPHBIX
COEJIMHEHUH, COCTABIISIONINX KJIETKY: HEpEeTYISPHBIX OHOmoNuMepoB (OENKOB M HYKJIEWHOBBIX KHCIOT). B
Kypce JIeKIMi MOJIEKyJsspHas OWOJIOTHS pacCMaTpUBAeTCs HE TOJNBKO KaK CaMOCTOsATEIbHAas Hayka,
M3ydaroniasi MOJIEKYJSIPHbIC OCHOBBI JKU3HEICATEILHOCTH, HO U Kak IepBas 00J1acTh 4eJIOBEUECKHX 3HAHUMA,
chopMupoBaHHAsI HA HEPA3IECIHFHOM €CTECTBO3SHAHNUH, HA TPUCIUHCTBE (PU3UKH, XUMHUH U OUOJIOTHH.

1. leau u 3apauun

eap AUCUMNIMHBI
- OCBOEGHHE CTyAeHTaMH (DyHIaMEHTaILHBIX 3HAHUN B OOJACTH MOJICKYIIIPHOW OMOJIOTHU, W3YYCHHE
MEXaHU3MOB Tepe/iadll ¥ peain3aiii HacleJCTBEHHOW WH(POPMAIUU B KHUBBIX CHCTEMax, OCHOBHBIX
METOJIOB TIPOBEACHUS MOJEKYISIPHO-OMONIOTHYECKUX HWCCIEAOBAaHWN, a TakkKe acleKTOB WX
MPAKTUYECKOTO MPUMEHEHHUSI.

3anauu QUCHUNIHHBI
- ¢opmupoBaHue 0a30BBIX 3HAHMH B 00JaCTH MOJEKYISPHOW OHONOTMHM KaK JAHCIUIUIMHBL,
MHTErpUpYIONIel O0IIyr0 OHMOJIOTUYECKYI0 M XHMUYECKYIO TOIrOTOBKY (DH3HKOB M 00€CIeYHBaIOIICH
TEXHOJIOTHYECKUE OCHOBBI COBPEMEHHOW MHHOBAIIMOHHOM JIEITEIbHOCTH B 001aCTH OMOTEXHOJIOTUH U
OMOMHKEHEPHH;
- 00y4YeHHE CTYACHTOB IPHHIMIIAM (YHKIMOHHPOBAHUS OMOJOTMYECKHX CHUCTEM Ha MOJICKYJSIPHOM
YPOBHE, UCCIICIOBAaHMS U CO3IAaHHS MOJICKYISIPHO-OMOJIOTHYECKUX CHCTEM, BBISBICHHE OCOOCHHOCTEH
UX CTPYKTYpPbI U (PyHKIIMOHUPOBAHHS;
- (opmHpoBaHHE IOAXOAOB K BBHIIOJIHEHUIO HCCIIEIOBAHMN CTYIAECHTAaMH B OOJACTH MOJICKYJSPHOM
OMOJIOrHMHU B paMKax BBIITyCKHBIX pabOT Ha CTENEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 Cnocoben ocymectBnsaTs kputnueckuid | YK-1.1 Ananusupyer npoOiIeMHy0 CUTYalHIO KaK CUCTEMY,
aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-3 Cnocoben oprann3oBbiBaTh 1 pykoBouTh | YK-3.4 CriocoOeH IIaHUpOBaTh KOMaHIHYI0 pabory,
paboToil koMaHabl, BEIpa0aTeiBas KOMAaHAHYIO  |paclpeAessiTh NOPYUYEeHHs YjeHaM KOMAaH[bl, OPraHU30BaTh
CTPATETHIO IS JOCTUKEHUS [T0CTABICHHON 00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

3a1auu

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

porpamm) B U30paHHON TpeMETHON 00JIaCTH
[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX

AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!




- MECTO U POJIb OOIINX BOMPOCOB MOJIEKYJISIPHON OMONIOTHH B HAYYHBIX HCCIICIOBAHUSX;
- COBpEMEHHBIC TTPOOJIEMbI OMOJIOTHH, TEHETUKHU, KJIETOYHON 1 MOJIEKYJISIPHON OHMOJIOTHY;
- COBpEMEHHbBIE MOJICITH OCHOBHBIX OMOJIOTHYECKHX MPOIIECCOB U SBICHUN M WX MIPHIIOKCHUS;
- IPUHITUTIBI CTPOCHUS U (DYHKITMOHUPOBAHUS KJIETKH Ha MOJICKYJIIPHOM YPOBHE;
- COBpPEMEHHBbIE MOJICIM W TPEJCTaBICHUS 00 OCHOBHBIX MpOIleCCax W MeXaHW3Max peallu3aluu
TeHeTHYECKOW HH(POPMAINK B KIIETKAaX MPOKAPHOT U SYKAPHOT;
- OCHOBHBIC MTPUHIIUIIBI PETYISIIUN PEATU3alU TeHETUIECKON HHQOPMAIIMH B )KHUBBIX KIIETKAX;
- MEXaHU3Mbl OCHOBHBIX T€HETUUECKHUX MPOLIECCOB: PEIUIMKALUH, TPAHCKPUIILIUU U TPAHCIISLINY;
- HOBEWIITNE OTKPHITHS OMOXUMHUH, TCHETUKU M MOJIEKYJIIPHON OMOJIOTHH;
- TIOCTAaHOBKY MpoOJeM B OO0JIACTH MPOBEJCHUS OHOXMMHUYECKUX U MOJICKYISIPHO-OMOJIOTUIECKUX
HCCIICIOBAHMI;
- 0 B3aMMOCBSI35X U (PYyHTaMEHTAILHOM €IUHCTBE €CTECTBEHHBIX HAyK.
YMETb:

- 3((EeKTUBHO HCIOJIB30BaTh HA MPAKTUKE TEOPETUUECKNE KOMIIOHEHTHI HAYKU: MOHATHSA, CY)KICHHS,
YMO3aKJIIOUYEHNs, 3aKOHBI;
- IPEeACTaBUTh I[IAHOPaMy YHHUBEPCAJIbHBIX METOAOB U IIOAXON0B COBPEMEHHOH MOJEKYJSIPHOM

Ouonoruy;
- pabotarb C COBpPEMEHHBIMH HWCTOUYHUKAMHM HHPOpPMAMK TO MOJEKYISIPHO-OHOIOTHYECKOM
npobieMaTHKe;
- IUIAHUPOBATh ONTHMAJIbHOE IIPOBEACHUE IKCIIEPUMEHTA.
BIIAJICTh!

- aKTyaJIbHOW Hay4YHOH KapTHHOHN MHpa;

- OCHOBHBIMHM TEOPETUYECKHMMM KOHLENIMSIMU M SKCIEPUMEHTAIbHBIMU I1OIXOJaMH B COBPEMEHHOM
MOJIEKYJIAPHON OHMOJIOTHH;

- HaBBIKAMM CaMOCTOSITEIbHONW pabOThl MO OCBOCHMIO COBPEMEHHBIX HAyYHBIX 3HAHMH B 001acTH
MOJIEKYJIIPHON OHMOJIOTHH;

- CBEJICHUSAMH 00 aKTyaJbHBIX OMOJIOTMYECKUX UCCICIOBAHUSAX.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 buocunTes 6enka. Pudbocomsl. 3 5 8
) Beenenne.  OcHOBBI ~ CTpoeHHS U 3 5 6
(YHKIMOHUPOBAHUS KUBBIX OPraHU3MOB.
3 [Iponeccsl  penapanuu  TeHETUYECKHX 3 5 6
MIOBPEXICHU.
Perynsanust TpaHCKpUIIIMU Y IPOKapUOT.
4 3 5 6
Bakrepuodarn.
5 Pennuxanusa JTHK. 3 5 6
CospeBanne MPHK B kieTkax 3yKapHOT.
6 . 3 5 6
Crnaiicunr.
7 Crpoenne U CBONCTBAa HYKJIEHMHOBBIX 3 5 6
KHCJIOT.
Crpykrypa ¥ (YHKIMH TPaHCIOPTHBIX
8 . 4 5 8
PHK. I'eneTnueckuii kog.
9 TpaHckpunus y mpoKapuor. 5 5 8
10 |Macc-criekTpoMeTpusi OEJIKOB. 2 4 6
11 NMMyHOTIIOOYITUHBL. 2 4 6




12 CrpykTrypa ¥ OHMOCHHTE3 HYKJIEHHOBBIX ) 4 6
KHCJIOT.

13 PexomOMHaIuUs y BBICIIMX 3YKapHOT. 2 4 6

14 |Crpykrypa pubocom u Onocunres Oernka. 2 4 8

15 Perymsiuys TpaHcsuy. 2 4 8

16  |I'enomuka. 2 3 10

17 I'eneTnueckast HH)KEHEPHSI pACTEHUIA. 1 3 10

Hroro yacos 45 75 120

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. buocunres 6enka. Puéocomsl.

Crpykrypa pubocom. Jlokanuzanus pudbocoM B kieTke. [IpokaproTHdeckuii M dyKapHOTHUECKUN
turel pubocom; 70Sm 80S pubGocombl. Mopdonorust pubocom. Ilogpasnenenne Ha CyO4acTHITBI
(cyObenunmIbl);  aucconmanus. ToHkas Mopdonorus cyOwactuil. PubocomHble  Oenku:
pasHooOpaszue, pasieneHHe, HOMEHKIAaTypa, OCOOEHHOCTU CTPYKTypbl. Pa3bopka («paszaeBaHue»)
cyouactuny u camocobopka. Ctpykrypa pudocomubix PHK. Bropuunas crpykrypa: ¢opMupoBanue
KOPOTKHUX JABOMHBIX CIIHpaJICH 3a CYET B3aUMOACHCTBHUS CMEXXHBIX YUYAaCTKOB BHYTpH Lenu. A-popma
neoiinoit criupanu PHK. [IpuHOMI KOMIUIEMEHTapHOCTH M OTKJIOHEHHsS OT Hero. «JledekTsi»
KOPOTKHX JIBOMHBIX CHOHUpajed W OTKJIOHEHUS OT JABYCIUPANbHOW CTPYKTYpbl. «TeTpamyms».
IIceBnoy3nbl. TpoiiHble B3aumonelcTBUs. TpeTHdHas CTPYKTypa: KOMIIAKTHOE CBOPAYMBaHHE
MOTUPUOOHYKIICOTUAHOM LIETH, JaNbHUE KOMIUIEMEHTAaPHbIC B3aUMOACHCTBUS, CIUPAJIb-CIIUPAIbHBIE
B3aUMOJIEHCTBUS, (POPMHUPOBAHHUE KPYTIHBIX JOMEHOB.

ONUUUKI TPAaHCISIMU: WHULWANMA, dMoHramus u TepmuHaimda. [lommpubGocoma. ComnpspkeHHas
TPAHCKPUIILUS-TPAHCISIIMS Y TNPOKApUOT. Pabounii 2IOHranMoOHHBIA LUK PHOOCOMBI; TpHU
OCHOBHBIE 3Tana Iukia. Jlokanusamus (QyHKIMOHAIBHBIX LEHTPoB pubocoMmsl. A, P u E yuactku
cs3biBanus TPHK. Tlonsiprocts cunteiBanusa marpuisl (MPHK) B xone Tpancisiuun.

Ononranust  TpaHcusuuu: Yuactue QakropoB omonrammu  EF1  (EF-Tu) B cBs3bBaHuun
amunoauia-TPHK ¢ pudocomoii. Crpykrypa EF1 (EF-Tu), ero Bzaumogeiictsus ¢ I'T® u IZI® u ero
CTPYKTYPHBIE TIEPEX0/Ibl («3aKphITast» U «OTKpbITas» KoH(opMmaryn). CsizpiBanre amuHOAI-TPHK
komiuiekcom EF1 (EF-Tu) ¢ I'T®, obpa3oBanue TpoiictBenHoro komiuiekca. EF1 (EF-Tu) xak
Karanu3aTtop artamna cBs3biBaHus amuHoauuia-TPHK. Pons ruaponuza ['T® B mporiecce cBA3BIBaHUA.
®axrop anonraunu EF1B (EF-Ts), ero ¢yHKIus, nocieaoBaTeIbHOCTh PEAKLIUN C €r0 Y4acTHEM.
Tpancnentupanusi. Xumusi peaknuu. llentuaun-tpaHcdepasHbiii 1MEeHTP OONBIION PUOOCOMHOM
cyO4JacTuIbl; puOO3UMHBIN Karanus. TeTpa’saphuueckuil MHTepMEOuaT Peakuuyd TPaHCHEeNTHIAlNY,
CTEpPEOXHMHUS €ro 00pa3oBaHMs U pacnaza.

Tpancnokamus: Yuactue dakropa anonramuu EF2 (EF-G) ¢ ['T®. [lomennas crpykrypa EF-G;
ocobenHoctn jgomeHa [V. «MonekymspHas Mumukpus» (cxoiactBo EF-G ¢ xomrmuiekcom
EF-Tu:Aa-tRNA. «DOH3umarnyeckas» H «HEdIH3UMarudeckas» (OecakTopHas) TpaHCIOKALUA.
OCHOBHBIE CNEICTBHSA OTKpPHITUS Oec(PaKTOPHOM TpaHCIOKAIIMM: TPAHCIOKAIMsA KaK CBOWCTBO
pubOCOMBI, TEPMOIMHAMHYECKAsI CIIOHTAHHOCTb TpaHCJIOKauuu, Katanutuueckas QyHkuus EF-G,
3aBHCHMOCTH KOH(OpMaIMoHHOTO Katanu3a otT [ TO.

Wnnnuanus TpaHciauuu y npokapuoT: DyHKIMOHANIbHOE HAa3HAUYEHHE WHUIMALWK TPAHCISLUH.
VYyactHuky 1nponecca uHunManuu. OCHOBHBIE 3Tambl Ipouecca HHUOMAMW. MHunuauus
TPAHCISIUUK Y MPOKAapHOT: (aKTOpbl WHUIMALWHK, MHULMATOPHBIE KOAOoHBI, 3'-xkoHen PHK manoit
pubocoMHol cyOuactunsl u nocnenoBarenbHocTh 1laiina- Jlansrapuo B MPHK; «cmma» mMPHK.
HezaBucumass wHMOManuss W TPAHCISILMOHHOE CONpsDKeHUE (MHIYyLIMPOBAaHHAs HWHULMALUS U
CKOJIb)KeHHEe-peMHUIMAIMs ) Ha nonuiucTpoHHbix MPHK nmpoxapuor.



Tepmunanus TpaHcmsiuun: TepMUHHUpYIOLME KOJOHBL. benkoBeie (akTOpbl TEPMUHALUU MPOKAPUOT
U DYKapuoT; JBa Kiacca (akTOpoB TEPMUHALMH. Y3HAaBaHHWE TEPMHHUPYIOLIETO KOAOHA (akTopoM
TepMuHanuu 1-ro kigacca B A-ydactke pubocombl. MHAYKUMS THIPONM3a CIOKHOI(PUPHON CBSI3U
nentui-TPHK B mentuaun-tpancdepaznoM neHTpe. DBakyanus aeamuimpoanHod TPHK w3
P-yuactka u ¢akTopoB TepMUHAINU U3 A-ydacTKa ¢ ydacTueM (akTopoB TEPMHHALUH 2-TO Kjacca U
I'TO/TAD. dakrop ocBobokaeHus pudocom (RRF, RF4) mpokapuort.

2. Beenenne. OCHOBBI CTPOEHUS U (PYHKIIMOHUPOBAHUS JKUBBIX OPTaHU3MOB.

CpoiicTBa XMBBIX OparHu3MoB. [IpMHLMIIBI OpraHMU3alMU KJIETOK. XHMHUYECKHE OCHOBbI JKUBBIX
KJIeTOK. [ eHeTn4yeckue OCHOBBI ()YHKIIMOHUPOBAHUS KUBBIX cucTeM. COBpEeMEHHBIEC NPEACTABICHUS
0 BO3HHMKHOBEHHHM >KHU3HHU Ha 3emie. BO3MOXHOCTH CyIIeCTBOBaHUS NMPEeIONOIOIUIECKUX CUCTEM U
XKHU3HHU Ha IPYTHX IJIaHETax.

Bujpl c1abbix B3aUMOJICHCTBUI B BOJHBIX pacTBOpax. AMUHOKHCIIOTHL: cTpoeHue. [IpoTernHOoTeHHbIe
AMUHOKWJIOTHL. MoIu(pUIMPOBaHHBIE AMUHOKHUCIOTHL. KHCIIOTHO-OCHOBHBIE CBOMCTBa aMUHOKHCIIOT.
benxu u nentuasl. BropuuHas u TpeTHuHast CTPYKTypa OEJIKOB.

3. IIpoueccr! penapaliiy reHETHUECKUX MOBPEKICHHIM.

Mytamuun u  wytareHsl. Omnpenenenusi. Myranuonnas teopust . Jle ®pusa. Paznuunbie
KJIaccupuKamuu MyTamuu (o (akTopaM BBI3BIBAIOIIMM MYyTallMd, 10 pa3MepaM CerMeHTOB
MOJBEPracMbIX MYTalUsIM, [10 BIUSHHUIO Ha HKCIPECCHIo reHoB). OCHOBHBIE HCTOYHUKH MYyTaluhd —
OMIMOKM pEIUIMKAllMd W MyTareHHble BO3JACHCTBHSA. VOHM3MpYIOIIME H3Iy4YeHUs, XUMHUECKHUE
MyTareHbl, MEPEKUCH M AKTUBHBIC (POPMBI KHCIIOPOAA, aHAJIOTH HYKJIEOTHIOB, MHTEPKAIUPYIOIINE
areHThl. « CKpBIThIE MyTareHb» U UX MeTa0OINYecKash aKTUBAIMA. DHJOT€HHbIC MyTareHsbl.

Knaccuduxarus tunos penapanuu. [Ipsimas penapaiys THMUHOBBIX AUMEpOB ((OTOpEeaKTHBALUS) U
METHJIMPOBaHHOTO ryanuHa. Henpsimas penapanus. Base excision repair

(BER): Bripezanne ocHoBanuii. [Tuko3uiasel. Ypanuiriuko3uiasza. “BHecnupaibHoe y3HaBaHuE”
ocHoBaHmii ¢epmeHTamu penapanuu. Nucleotide excision repair (NER): Bripezanue (3xcumzuns)
MOBPEXKAECHHBIX ~ HYKIeoTHAOB. Komiulekc (epMeHTOB, OCYIIECTBISIOMUX AKCHU3UOHHYIO
penapanuio. MexaHu3M penapaniy, HalpaBJIeHHON Ha MCIpaBICHUE aKTUBHO TPAHCKPUOMPYEMBIX
reHoB. Mismatch repair (MMR): Mexanu3m penapanydu HeCHapeHHBIX HYKICOTHAOB. BrIOop
penapupyemoii mutu JIHK. IloctpemnukaruBhas (pekoMOMHanmoHHas) penapauus: CTpykTypa
Xommmzaes, oOMEH OIHOLEMOYCYHBIMH ydYacTKaMH, posib Oenka RecA. Pemapanust 1BYXHHTEBBIX
Pa3pbIBOB: TOMOJIOIMYHAsI MOCTPEIUIMKATHBHAS PEKOMOMHALWSA M OObeIWHEHHE HETOMOJOTHYHBIX
koHIoB Monekynbl JIHK. Curnansl, obecneumBaromye penapanuio AByXHHTEBBIX Pa3pblBOB U
3anepxky permukanuu JAHK no 3aBepiuenus penapanu.

SOS-penapanus. CoiictBa IHK monmumepas, yudactByromux B SOS-penapanun (JAHK-myTassl) y
MPOKApHOT U 3yKapuoT. [Ipencrapnenne o0 “alanTUBHBIX MyTalUsIX” y OaKTEpPHiA.

4. Perynsimust TpaHCKPUTIIMHK y TPOKapHoT. bakrepuodarn.

Perymauumst TpaHckpunuuu y Oaxrepuil. HerarmBHas ¥ TO3MTHBHAS pETyNALUs WHULUALNAU
tpanckpunuuu. Jlakro3usiii onepon. CAP-6enok. Perymnsinus Ha ypoBHE TEpMUHALIUN TPAHCKPUIILIH
- aTTeHIoauus M AHTUTEpPMHMHAIMA. Perymsimus oSKcrpeccud TPHUITO(AHOBOTO — OIEpOHA.
AnTtuTepMmuHanus Ha npumepe OenkoB N u Q dara namoOaa. Perynsiinus TpaHCKPUIILIMK B Pa3BUTHH
¢dara namOpa. IIpyHIMIBI ayTOTEHHOM PpEeryisiiud M KOONEPAaTMBHOCTH Ha IMPHUMEpE peryssiiuuu
JKCHpeccun perpeccopa dara nasimOaa. Perynmsnust TpaHckpunuuu Ha npuMepe T-deTHbIX (aroB —
MO/IaBJIEHUE TPAHCKPUIIHMU KJIETOYHOTO T€HOMA, TPU IPyHIbl (aroBbIX I'€HOB: pPaHHHE, CPEIHHE,
no3nHue. “Pubonepexmtouaren’ u ux pasnoobpasue. [lonstue 00 anramepax, SELEX.

5. Peukanusa JJHK.

Perumikarus JIHK y 6akrepuii. OcHOBHBIE MIPUHIIMIIBI PEIUTMKAIIMU: OJTHOHANIPABICHHOCTh CUHTE3a,
HCIIOJIb30BaHNE TpaliMepoB, IOMYKOHCEPBATHBHOCTh IIPOLECCA, MPEPBIBUCTOCTh CHHTE3a —
OTCTarolas 1 auaupytomas uenu. [lonumepaspl, ydacTByONIUE B PEIUIMKALUY, XapaKTEPUCTUKA UX
(depMeHTaTUBHBIX  akTHBHOCTEW. Tounocth BocmpousBeneHus JIHK. Pomp  crepuueckux
B3auMoJieiicTBril Mexxay mapamu ocHoBanmii JIHK npu pennmukarnum. [Tomumepasst 1, 1T u 111 E.coli.
Cy6benunnynblii coctas nmonumepassl 1. [Tonstue o npoueccuBnoctu IHK nmonumepas.



JHK-nurazel. Mexanusm pabotbl. Jlurasel, kak mpumep (pepMEHTOB, HCIONB3YIOIIUX JHEPTHUIO
rugponu3a ATP nis co3nanus XuM. CBS3EH.

lenukaspl, kak mnpumep (EPMEHTOB, HMCIONB3YIOMIMX 3Hepruto rugponusza ATP nns kxarammsza
KOH(OPMAIIMOHHBIX ITEPEXO0B.

JIHK-tonouzomepassl. Komnbressie Mmonekynbl JJHK u monstne o cBepxcnmpanuzauuu JIHK.
[lapameTpbl CBEpXCIUPATU3OBAHHOM M KOH(GOPMALMOHHBIE IEPEXOAbl B CBEPXCHHPATM30BAHHON
monekyne JIHK. Tomomsomepst JIHK. Tomomszomepassl u ux Tumbl. MexaHU3MBI J€HCTBUS
toronzomepas. JIHK-rupasa 6axrepuii.

[paiimazel. CTpyKTypa ydacTka crapTa perumkanuu (origin, ori). CtpykrypHble nepexonsl JTHK B
paiione crapra perumkauud. Pernmukartop. Ilomarne o perumkone. Pons metwnmposanna JJHK B
peryisiuy perukanuy. Perymsiuns nannuanun perumkanmy y E.coli.

Junamuka permkanuy. PeruiikaTuBHAs BWJIKA B LIEJIOM, “Bemymias’ W “oTcTaromas’ HUTH TpU
perukanuy. @Pparmentsl Okazaxku. Koopaumnanuu cuntesa JHK Ha kommieMeHTapHBIX HUTSX.
Komruieke 6e1KoB B peruiMKallmOHHOM BUJIKE.

Tepmunanus perumkanuu y Oakrepuil. PacxoxmeHwe ori XpoMocoM Tmepen  JIeleHHEM
OaKTepranbHON KIETKH.

6. Co3pesanne MPHK B knerkax sykapuot. CritalicuHT.

IIpoueccunr PHK. KenupoBanue, CIUTACMHT W NOJIHAJACHUIMPOBAHUE  TPAHCKPHIITOB,
CHUHTE3MpYyeMbIX nonuMepasoi [1. Mexanusmel criiaiicuara. Ponb mansix simepabix PHK 1 GenkoBbix
¢aktopoB. Crutalicocoma. AJBTEPHATHBHBIM CIUIAWCHMHI, NpPUMEpPHl. ODHXAaHCEPHl CIUIAfCHHTA.
Kackazpl anpTepHaTHBHOTO CIUIAHiCHHTA M PErysaius MosoBoil nudQepeHMpoBKH y APO30QUIIBL.
Buonornveckas ponp ajJbTEpPHATHBHOIO CIUIAHCHHTA, NpUMEpBl. Posib OENIKOB, CBSI3BIBAIOLIMXCS C
PHK-nonmmepasoii Ha mpoMoTope, B onpeelieHrH crenu@UIHOCTH crutalicuara. CriaiicHHT U ero
ponb B ompeneneHun crneuupuunoctn (ynknuonupoanns MPHK B nwurtommasme. “KonTposb
kagecTtBa” npe-MPHK B sinpe. ConpsikeHne TpaHCKpUNIHHY, criiaiicuara u tpancnopta PHK u3 sapa
B LUTOIUIa3My. TpaHC-CIUTaliCHHT, ero pacnpocTtpanenue. “Camocmnaiicunr’. UnTponst rpymnm 1 u 2.
WuTtpons! rpynmnsl | kak puO03UMBI.

7. CTpoeHue 1 CBONCTBA HYKJIEWHOBBIX KHCIOT.

Uctopus nokazarenbctBa renernueckor pynkmmu JJHK. Ombrter IBepu, Xepmu u Yeits. [Ipasuia
Yapradda. Pacummdposka crpykrypsr JHK.

Crpoenne JIHK. ®usnueckue cpoiictBa monekynsl /JJHK. KoMmoHeHTH XUMHUYECKOW CTPYKTYpPHI
JHK:  a3otuctble  OCHOBaHHUS, HYKJICO3WABI, HyKiIeoTuAsl.  M3omepus, TayTromepus,
KoH(opMaIoHHBIE Tiepexoasl HykineoTusoB. Kondopmanumonusie dopmer JJHK A, B, u Z, ux
¢usnueckue mapamerpsl. Hexanonmueckas H-popma JHK. KommnemenrapHble mapsl OCHOBaHHIMA
Yorcona-Kpuka wu Xyrcruna. Tpumnekcel. Terpactpykrypsl. [lanmuHapoMbl H  IINHJIEYHBIE
CTPYKTyphl. [IoHATHSA BTOPUYHOM, TPETHYHOHN U yeTBepTHUHOU cTpyKTyp it HK.

Henarypauna u penarypauusa JHK, Hykneormansle nmocnenoBarensHoctd [IHK, ompenensroniue
koH(popmaruro JIHK, riOKOCTh HITH KECTKOCTH MOJICKYJTHI.

LenTpanbHas 0rMa MOJICKYISIPHON OMOJIOTHH.
8. Ctpykrypa u ¢yHkuu tpancrnoptabix PHK. 'enetnueckuit ko.

Crpykrypa TPHK. AxTtuBanmus aMuHOKHCIOT U oOpaszoBanue amuHoami-TPHK. Xumuueckue
peakuuy, OpUBOIAIIME K O0Opa3oBaHUIO IENTUAHON CBA3M B TIpolecce OuocuHTe3a Oelka.
AKTUBaIMsT aMUHOKHCIOTHI B peakiuu ¢ AT®D; oOpazoBanme amuHoalwiajgenunara. llepeHoc
amuHoanuiasHoro ocrarka Ha TPHK. Amunoammin-TPHK-cunTeTassl. AKTUBHBIE LIGHTPBI CUHTETA3 U
ux crenuduynocTs. J[Ba kmacca amuHoaumn-TPHK-cuaTeTa3, MX CTpYKTYpHBIE U (PyHKIMOHAIBHBIC
paznuums. YuacTku B3anMoznelctsua monekyn TPHK ¢ amunoannn-tTPHK-cunTeTazamu; paznuuns
IBYX KJaccoB. Y3HaBaHUE aMHUHOKUCIOT amuHoauuia-TPHK-cuHTerazamu, MmexaHu3sM KOHTpOJs
MPaBUIIBHOCTH AMUHOAMIMPOBAHUS.



lenernueckuii xox. OOIIME CBOWCTBA TEHETUYECKOTO KOJA: YHHBEPCAIBHOCTH, TPHUILIETHOCTS,
OJHO3HAYHOCTh U BBIPOXAECHHOCTb. | pyIoOBbIE CBOWCTBA TEHETUYECKOTO KoJa, OyepHOCTh KoJa K
MyTalUsM 3aMEHbl OCHOBaHMH. [MIOTE3bl NPOMCXOKIEHMS TI'E€HETHYECKOIo Koaa. AanTopHas
runoreza . Kpuka (1955) um ee »skcnepuMeHTanbHOEe jgokazatenbcTBO (1962 -1963).
Konon-antukononoBoe B3aumonenictsue. ['mnoresa @. Kpuka o HEOIHO3HAUHOM B3aWMOJIEHCTBUHU
MIEPBOTO MOJIOKEHHSI AaHTUKOZIOHA ¢ TPETHUM NoJIokeHueM KonoHa (1966). Tabnuna B3auMoaecTBuit
[IEPBOTO IIOJIOKEHUS aHTUKOIOHA. OTKIOHEHHMS OT YHHMBEPCAJIBHOCTH T'€HETUYECKOIo Koia B
MUTOXOHJPUSAX U Y HEKOTOPBIX OAKTEPHIA U MPOCTEUIINX 3YKAPUOT.

9. TpaHCKpUIIUSA Y TPOKAPHOT.

Tpanckpunuust 'y mnpokapuoT. PHK-monmmepasa mnpokapuor, ee cyObeOguHMYHas CTPYKTypa.
Oco0eHHOCTH MPOCTPAHCTBEHHOHN CTPYKTyphl. PasHooOpasue curma-dakropos. IIpomorops! reHos
MPOKAPHUOT, HX CTPYKTypHbIe »3neMeHThl. CTaguM TPaHCKPUILMOHHOTO IHKia. MHunnanus,
o0pa3oBaHHe “OTKPBITOTO KOMILIEKCA”, DJIOHTAMs W TEPMHUHAIMS TPAHCKPUNIMH. MeXaHU3MBbI
TEPMUHALMS TPAHCKPHUIILHH.

Cemecrtp: 2 (Becennuit)
10. Macc-criekTpoMeTpusi OEJIKOB.

KondopmanonHsie CBOHCTBa MOTUNENTUAHBIX LETEH.

CtpyKTypHBbIE 0COOCHHOCTHU MENTUAHON cBA3H. CTepuuecKrue OrpaHNuCHHs U BTOPHYHAS CTPYKTypa
MONUNENnTUAHON nenu. Ponb BOmOpOOHBIX CBsi3eil B (OPMHPOBAHWM BTOPUYHOM CTPYKTYPBI.
-criipallb  KaK BaXKHEWINW DJJEMEHT BTOPUYHON CTPYKTyphl. Poilb OOKOBBIX paJuKaioB
AMUHOKHUCIIOT B ()OPMHPOBAHUHU -CHHpAICH. -CTPYKTypa: HapajieIbHOE W aHTUIapalielIbHOe
pacroiokeHue 1eneii npu GopmMupoBaHuu cinoeB. [1eTnu, nx Jokanu3aus Ha HOBEPXHOCTH OEJIKOB.
-IINIIBKA KaK JIEMEHT CTPYKTYphI OenkoB. Tomonornueckue AuarpaMmbl, X 3HAYCHHE.
dopMrpoBaHUE MPOCTHIX MOTUBOB M3 3JIEMEHTOB BTOPUYHOMN CTPYKTYPBl. MOTHB Ipe4ecKOro KIoua,
MOTHB --. JloMeHBI, uX (OPMUPOBAHNE U3 CTPYKTYPHBIX MOTHBOB.

Tpernunast crpykrypa Oenka. CTaOMIBHOCTh MPOCTPAHCTBEHHOM CTPYKTYphl. I'mupodoOHoe sapo.
dopma, KOMIIAKTHOCTh U AMHAMUKA MOJIEKYJIbI Oenka. Ponb qucynbGuaHbIX CBsi3el B cTaOMIM3aLuH
TPETUYHON CTPYKTYPHI HEKOTOPBIX OCJIKOB U METITHAOB.

OCHOBHBIE KJIaCCHI CTPYKTYP IOMEHOB.

-IOMEHHBbIE CTpPYKTyphl. Chupanuzanus coupaiei; (OpMHUpOBaHHE [IOMEHOB W3 4YeThIpeX
-criupasei; IMoOUHOBas YIaKOBKa, CIIOKHBIE CTPYKTYPBI, COEpKAIHe -CITUPAIIH.

/-IOMEHHbBIE CTPYKTYpHl. YMAaKOBKa MOTHBOB, BKJIIOYAIOUIMX MapajjieibHbIE -CTPYKTYpHI.
«/-60ukm». Poib /-MOTHBOB B CTpPYKType (epMeHTOB: dhopMupoBaHue ruapodoOHOTO sapa,
¢dbopMupoBaHHME AaKTUBHBIX LEHTPOB. PacronokeHune -crupaneil B OTKPBITBIX HM30THYTBHIX
/-cnosix. BO3MOXHOCTH TpelcKa3aHUsl PACIONIOKCHUS AaKTUBHBIX LEHTPOB (EPMEHTOB B
/-ctpykTypax: Tupo3un-TPHK-cunTerasa, kapbokcunentruaasza, apabuHO30CBSA3BIBAIOIINN OEIOK.
PeTtunon-cBsa3bIBaonuil 6€10K, Kak MpeAcTaBuTelNb cynepcemericta. CTpyKTypa HeHpaMUHUIa3bl U
G. MoTHB rpe4ecKoro Kio4a U CTPYKTypa KpUCTAIIIMHOB. bellku ¢ -crupaabHBIMU IOMEHAMH.
Y3uaBanwue Oenkamu JJHK.

[Ipokapuornyeckue cucrteMbl. Ponb CTPYKTYpHOTO MOTHBA «CIUPAIb-IIOBOPOT-CIHAPANIB) KaK
BakKHEWIero sneMeHTa B crenuduieckoMm ysHaBanun JIHK-Gemok. -penpeccop u Cro-6enok.
AmtocTepuueckuii KOHTpoJb cBsi3biBaHusi O0enkoB ¢ JIHK. Pempeccop TpuntodaHoBOro omnepona,
penpeccop JIakTo3HOTOo onepoHa, 6enok CAP: crpykrypa u B3anmoneiicteue ¢ JJHK.

Y3HaBaHue JHK 9YKapHUOTHYECKUMU (akTopamu TPaHCKPHUIILIHH. Crpykrypa
TATA-60kc-cBsi3bIBatoIero Oenka, ero Bzaumojeiicteue ¢ JIHK, dopmupoBanme rerepoaumepos.
Bbenoxk p53: crpykrypa u B3aumoneiictaue ¢ JJHK.

Crenuduueckue TpPaHCKPUIIIUOHHBIE (DaKTOPBl JYKAPUOT. TpaHCKPUIILIUOHHBIE  (HaKTOPBI,
cozieprKalie MOTHB IIMHKOBBIX MaJIbIEB |-ro Kjacca: CTPyKTypa, CIeHU(PUIHOCTh B3aUMOICHCTBUS
¢ JHK. LuHK-coneprkamine MOTUBbI IIIIOKOKOPTHUKOUIHBIX PELUENTOPOB, TMMEPU3ALIUs PELENTOPOB U
cesasbiBanue ¢ JJHK. Perunonn-X-peuentopsl. Perientopsl CHpOTHI.

TpanckpunuoHHble (akTopbl ¢ OMHYKJIeapHBIMU IUHKOBBIMU KiacTtepamu (GAL4): ctpykrypa u
cnenuduyeckoe y3HaBanue JIHK. Jlumepusanusi TpaHCKPUIIMOHHBIX (AKTOPOB C ydYacTHEM
«JICHIIMHOBBIX MOJTHUI (cTpyKTypa u B3aumozeiicteue ¢ JJHK GCN4, MyoD, Max).

CrpykTypa 0enKOB, IPMHUMAIOIIUX yYacTHE B IIEpeiaue CUTHAIA B KIIETKY.



G-6enku, ux crpykrypa u dyskmuu (G, G, G). Ras-6enok. B3zanMonelicTBre NMHUTOKWHOB U
MOJIMTIENI TUAHBIX TOPMOHOB C perentopaMu. Tupo3uHkuHazHele peuentopsl. SH2-u SH3-momnymnu, nx
CTpyKTypa U posib. CTpyKTypa Src-THpO3WHKHHA3EI.

CrpykTypa (hakTopoB GEIKOBOTO CHHTE3A.

dakropel OenkoBoro cuHTe3a, kKak GTP-ceaseBatomme Oenku (EF1, EF2, EF3 wu np.)
®ynkumonaneheie nepectpoiiku. Crpykrypa PHK-y3Haromero motuBa. CTpykTypa prOOCOMHBIX
OeIKOB.

OubpuLIApHBIE OCIKH.

CTpyKTypa KoJUIareHa, 3J1acTUHA, KepaTHHOB, PHUOPOHEKTHHA, TAMUHHHA U PUOpPOUHA IIeITKa.

11. UMMyHOTIIOOYITUHBIL.

Crpykrypa antuTen. B3aumoaeicTBus aHTUTeH-aHTUTENO.
[MocTTpancnsuonHas MonupUKaIHs OSIKOB.

HoanpoBanne ocTtatkoB THpo3uHa. OOpa3oBaHHE OCTAaTKOB -KapOOKCUIIIOTAMHHOBOM KHCIIOTBHI.
I'mppoxkcunuposanue OenkoB. AuetunupoBanne U ADP-pubosunupoBanue OEJIKOB.
dochopunuposanue OenkoB. [Iporennkunassl u nporennpocdarassl. CynbharupoBaHue THPO3KHA.
OrpannueHHbIN TpoTeosn3 OenkoB. [IpoTeonnTuieckas akTuBanus 3UMOreHoB. [IporeonuTiueckuii
MPOLECCUHT MPEALICCTBEHHUKOB OWOJOTMYECKH AaKTUBHBIX mentuaoB. CrutalicuHr  OenkoB
(MHTEUHBI).

I'mukosmnupoBanue  OenkoB. [mkompoTewasl W HENTHAOMIMKAHBL  N-IIMKONPOTEUHBI U
O-IITUKONIPOTENHBI.

Jlunonporenasl. Jlunonporennsl ¢ C-KOHLEBBIM CUKONMUNUAOM. Jlumomporenast ¢ N-KOHIEBOI
TUNHIHON Tpynmo. [IpeHnmupoBaHHbBIE OEIKH.

UzbuparenvHas nerpanamus OenkoB. ATP-3aBucHMBI MpoTeosin3. YOUKBUTHH M €r0 Y4acTHE B
Moaudukanuy 6eJIKOB U B mpouecce nerpagauuu. [Iporeacomsl.

Mertonsl n3yueHus 0eoK-OeIKOBBIX B3aMMOJICHCTBHIA.

®daroBerii auctieit nenTuaoB. [Touck OSNKOB MapTHEPOB C MOMOIIBI0 JAPOKIKEBOU JIBYXTHOPUIHON
CHCTEMBI.

Wnxenepus 6emKoB.

[TonydeHre MyTaHTHBIX OCITKOB METOAaMH CalT-crenu(puueckoro MyrareHesa. [loigydeHue CiuThix
OenkoB. Cunres OenkoB de novo.

12. CtpykTypa u OMOCHHTE3 HYKJICHHOBBIX KHUCIIOT.

Crpyxkrypa JHK.

DKCIEpPUMEHTHI, JIoKa3biBaolue renerndeckyro ¢yukiuto JJHK. Tubkocts nBotinoii cnimpanu JJHK.
Ousnueckue napamerpbl KoHpopmaunonnsix ¢opm JHK. Hexanonmueckue ¢opmer JHK. Ilaper
XyrctuHa. Tpuruiekcsl. BnusHue HyKkiaeoTHAHOW mocienoBarenbHOCTH Ha cTpykrypy JAHK.
Ceepxcimpanuzauusi JIHK. Ilonartue o mnapamerpax cBepxcnupain3oBaHHOW moiekyiasl JIHK.
Kondopmanmonnele mepexoasl B CBEPXCHHPAIN30BaHHOM Mojekyne. Tomomsomepassl |
tonionzomepsl JTHK. Tunel Tononzomepas. Perynsius ypoBHsS aKTUBHOCTH TOIIOM30MEPA3 B KIETKE.
Pennuxanusa JTHK.

Tounocts Bocnpoussenenus JHK. [Tonumepaspl, yuacTByromue B peruinkaluum, ux GhepMeHTaTuBHas
aKTUBHOCTh. Buiika peruukanyu, coObITHSI Ha OTcTaromeld HUTH. DepMEeHTHI B PEITMKAIMOHHON
Buike. JIHK-nmomumepaza III kumeunoi namouxu. [lonsATHE O mpoLeccHBHOCTH monaumepas. Ponb
JUMEpHON CTPYKTyphl B KoopauHaimu cunTe3a JJHK Ha xomminemenTtapHbix HUTSIX. OcoOeHHOCTH
JHK-nonumepas sykapuot. Perymsiumsa wmaHunumauumu perumkauuun y E. coli. Crpykrypa yuacTka
crapta perumkanuu (origin). Ctpykrypasie iepexoanl JIHK B paiione crapra perukanyu. [Tonstue
0 perumkarope. Poib MeTWnMpoBaHUS B pery/siiuM pPEIUIMKAUWW. TepMHHALUS PEIUIUKAlUUA Y
OaKTepuii.

Oco0eHHOCTH peryssiiuy PerIuKaiK TUIa3MHL.

PeruikoHbl y 3yKapuoT, uUX HW3MEHYMBAaOCTb. [loHATHE O CTalMOHAPHBIX «PEIJIMKATUBHBIX
(dabpukaxy». Ori y ApoxoKel, UX CTPYKTYPHO-(QYHKIMOHATIbHASL OPTaHu3alusl.

MonexymsipHble MEXaHHU3MBI, CBSA3BIBAIONIME KIeTOYHBIA muka u perukanuio JJHK. Huxnuasr u
NPOTEUHKHHA3Bl. [IpOTOOHKOIEHBI, y4acTBYIOIIME B PEryJSIMM KJIETOYHOIO IuKia. Pacnucanue
PEIUIMKAMY YYAaCTKOB XPOMOCOMBI B KJIETOYHOM LIUKJIE.



JlokanbHas amminduranus ydactkoB JIHK B pasButuu. Bo3mMokHbIe MeXaHHM3MBI JIOKAJIbHOM
ammnukamu. AMiuinkoH. [Ipeacrasnenue 00 3BOMIOIMY I'EHHBIX ceMeNcTB. Perunkanus no Tuimy
«karsmerocs komibia (parosast JJHK).

[Ipobnema perumkanmu nuHEeWHOro He3amkHyToro ¢parmenta JHK. Temomeprl. Temomepasa,
ocobeHHOCTH cTpykTypHOH opranm3anuu (PHK-xommonent). Teopust crapeHuss B CBs3H C
JUHAMUKOW CTPYKTYpbl TelloMepbl. HekaHOHMuYECKHE CTPYKTYpbl B pailoHE TEJIOMEpPHBIX
nocnenoBarenbHocTeir. OcobeHHOCTH CTpYyKTYpHOH opranm3anuu JIHK B palioHe IEHTpOMEpHI.
HckyccTBeHHast XpOMOCOMa Y DYKapHOT.

PerumnkatuBroe metunupoBanve JIHK. Moaudukaiust S-MeTHAIIMTO3WHA U MyTalluu. MeTHIIasbl y
JYKAapHOT. 5-a3alMTUAMH KaKk HWHTMOMTOP METWIMpPOBaHUS. VIMIOPUHTHHT TEHOB U  €ro
Onosnorndyeckue nocueAcTBys. Jloka3arenbcTBa poiu METHIINPOBAHUS B Pa3BUTUH IT03BOHOYHBIX.
Pemnaparus JJHK.

[Ipsimas penapanusi TUMUHOBBIX JMMEPOB M METWIMPOBAHHOTO TyaHWHA. [JIMKO3MIA3bI.
VYpauunrmuko3mwiaszel.  ODKCHM3WOHHAs penapanusi, (epMeHTh. MeXaHu3M NperMYIIECTBEHHON
penapanyy TpaHCKPUOUPYEMBIX TCHOB.

Bone3nn, oOycioBieHHble JedekramMu pemapauudd. MexaHu3M —penapandyd  HecHapeHHBIX
HyKJeoTu70B. Ponp mernnupoBanus. SOS-penapanus. Ilpencrasinennss 06 ommoOKax perivKaIu,
OOYCJIOBIIGHHBIX CKOJIb)KCHMEM HHTEH MNpH peIruMKauuud. MexaHu3Mm o00pa3oBaHHsS KOPOTKUX
[IOBTOPOB. MUKpO- U MUHMcaTeJUIUThl. KopoTkue TaHIeMHbIE MTOBTOpPBL. « DKCIAHCHUS TPUILUIETHBIX
MOBTOPOB» M TUHAMUYECKUE MYTalUH.

PexomOnHanus.

[lonsatne 00 oOmeid (romonmormuHoi) u cairTcnenuduueckod pexkomOuHanmu. Paznuune
MOJIEKYJISIPHBIX MEXaHU3MOB 001l U caiTcrenupruueckoi peKOMOMHAIINH.

Mopnens pexoMOMHAIMM, IpeAIoiararomas IBYHUTEBOH pas3pbhlB M penapaunuio paspbeiBa. Ponb
PEKOMOMHAIMY B MOCTPEIUIMKATUBHON penapanuu. CTpykTypbl XomIuaest B MOJISIN PeKOMOMHALIUH.
Murpauus BeTBH, FeTepOAYIUIEKCH, pa3pelieHue cTpykTyp Xomuaes (pepMeHThI).

I'enHasi kKOHBepcHs, aCHMMETPHUYHOCTh T€HHOW KOHBepcUH. [IpoayKThl pPeKOMOWHAIIMOHHOTO aKTa,
compoBokaawomerocs: oomMeHoMm ¢uanramu. IloctT-meiloThueckas cerperamusi 'y ApOiOKeH Kak
JI0Ka3aTeIbCTBO TeTEPONyIIeKca IPH PEKOMONHALINY.

Onzumornorusi pexkomOuHammu y E.coli. RecBCD-kommieke. bemok RecA. Ilpecunantudeckuit
¢dunaMeHT, mapaMeTphl ero0 MOJIEKYISIPHOM CTPYKTYpbl. OOMeH HuTsAMu npu cuHarce. OcoGeHHOCTH
MUTpaLH BETBU.

JIByHUTEBBIE pa3pbIBbI M TeHHAst KOHBepcHs. JIOKyC ciapuBaHus y JPOXOKEH, peryssus SKCIPeCcCHH.
Pa3MHoOXkeHNE MHTPOHOB U I'eHHAasi KOHBEPCUsl.

Caiir cnermmduueckas pekomMOnHanus. THUIIBI XPOMOCOMHBIX IEPECTPOEK, OCYIIECTBISEMBIX IpPHU
caiitT-cnennduyeckort pekomMOUHaMH. MONEKYISIpHBIH MEXaHHU3M JACUCTBHUS «pekoMOHuHa3». Ponp
caiiT-cnenuuueckoil peKOMOMHAIIMM B DKCIPECCUH TeHOB y daroB. MHTerpamus ¢ara nsmona.
PexomOunaza Cre ¢ara P1. LoxP-caiitel. Caiir-cneunduyeckass pekoMOMHALUs JIBYHUTEBON
IJIa3MUBI JPOAOKEH.

13. PekoMOMHAIINS Y BBICIITUX DYKAPHOT.

Oco0eHHOCTH pEeKOMOMHAIIMY TIPHOOPa30BaHUK T€HOB HMMYHOTJIOOYJTHHOB U PENENTOPOB T-KIETOK.
Curnansl pekoMOMHaUWU. MOJNEKYISPHbIE MEXaHU3MBbl «IPOrPAMMHPOBAHHBIX OMIMOOK» TNpU
CIIUSIHUM BapuaOelbHbIX U KOHCTAHTHBIX YYacTKOB FeHa. MaTpHuHbIe M HEMAaTPUYHbIE MEXaHNU3MbI
JNOCTPOUKHU CIIMBAEMBIX (PparMeHTOB.

[lonBukHbBIE 2JI€MEHTHl I'€HOMa IIpO- M 3YKApUOT. IS-mocienoBaTenbHOCTH, WX CTIPYKTypa.
[S-mocnenoBarensHOCTH Kak KoMnoHeHT F-pakropa Oakrepuii, ONpenessIOLIET0 CIOCOOHOCTh
nepeaayy reHeTUYeCKoro Mareprasa Ipyu KOHbIOIaluy.

Tpancnozonsl 6akrepuii (Tn3, Tn5, Tn9, Tnl10). Mexanu3mbl TpaHcno3unnu. PezonbBasza, GyHKIIUU
pe3onbBa3bl. Poib cBepxcrnmpannzanuy npyu TpaHcno3uiun. Perymsiuusa tpancno3unuu Tnl0.
TpaHCO30HBI 3YKapHOT. JIByXKOMIIOHEHTHasi CHCTeMa TpaHCNO30HOB. llomHBIM (aKTUBHBINH) U
neeKTHBI TPaHCMO30HBL. BiusHUE TpPaHCIO30HOB HAa AaKTHBHOCTh TE€HOB y PACTCHHH W
MPOCTPAHCTBEHHBIN PUCYHOK 3KcIpeccuu Te-HOB. IIpencraBieHne 0 TrOpU30HTAIBHOM IEPEHOCE
TPaHCIIO30HOB.

Hcnonp3oBaHue TOMOJIOTUYHONH U calT-clieNUpUUecKold pEeKOMOWHAIMM B HW3yYEHUH TEHOB
9YKapHOT. MeTox «HOKayTa» TeHOB.

TpaHckpunus y mpoKapHoT.



Ocobennoctu crpyktypsl PHK-mommmepassl. -dakrop. Craauu TpaHCKPHIIIIMOHHOTO ITUKJIA.
Perunkanmss w TpaHckpunuma.  Ceepxcnupanu3auus u  TpaHckpunuus. Curma 54,
«OyKapUOTHUUECKUE DJIEMEHTBD» B perysiud TpaH-CKpunuuu. TepMuHanMs TpPaHCKPUIILUY.
[onspHbie MyTaLuy.

HeratuBHast n nosutuBHas perymasuus TpaHckpunuuu. CAP-6Genok. Perynmsnus TpaHKpHUIIIMHM B
pazButun  Qara . Ilpuanuner y3naBanus JHK perynstopueiMu Oenkamu. ATTeHroaunus
TPaHCKPUIILUH.

Tpanckpunuus y 3yKapuor.

IIpomorop y »sykapuor. bazampHass TtpaHckpunuus. Pakropsl TpaHckpuniuu. Ilonstue o
LUC-IEHCTBYIOIINX dJIeMEHTaX. TpaHC-aKTHBAaLUsl TPAaHCKPHUIILWK. OHXAHCEPhl U CaMJIGHCEPHI.
«Mopymu» nocnenoparensHoctelt JIHK, y3HaBaemble crienuduueckumu 6enkamuto Poib «oOparHoii
TCHETUKW» B Pa3-BUTUH MPEICTABICHUIN O PEryasuy TPAHCKPUIILUN Y SYKapHOT.

BenkoBbie nomensl, y3Haromme crnenuduyeckue mocnenosarensHoctn JIHK. Tomeomomen wu
T€HBI-CEJIEKTOPhL. «JIeHIMHOBasT MOJIHMUA» U AuMepu3auus (pakTopoB TpaHCKpunuuu. «L{uHKOBBIE
HabLb.

SnepHble perentopsl TOPMOHOB, WX THIBI U ocoOeHHOCTH y3HaBaHusi JIHK. PemenTopbi-cupOTHL.
Petnnoesas kucnora. DeMeHTHl KOHCEPBATU3Ma B CUCTEMAX PErysiUl TPAHCKPUIILHH.

BuemHue curHanbl, aKTUBHUPYIOUIME TPAaHCKPUNIMIO TreHoB. CucTeMa IPOBENEHUS] CHUTHAJIOB.
CemeiictBa npotoonkoreHoB Jun u Fos kak (hakTopoB TpaHCKpuIIMH. AJNBTEpHATUBBI MPH BBIOOpE
nyTy pa3Butus — quddepentmponka/ nponudepanus. Caiitel AP1 u CRE B npomoTtopax.
TpaHCKpUIIIIMOHHBIE (AKTOPBI B Pa3BUTHH MHOTOKJIETOYHBIX OpraHu3MoB. [lonsaTre o Mop¢orenax,
npumMepsl. [IpocTpaHcTBEHHO OrpaHU4YeHHBIE MOP(HOTEHETUYECKIE MPAJHEHTHI.

XpomaTuH.

CrpykrypHas opraHu3ainus HykieocoM. Hykineocoms! n Tpanckpumimst. Moanupukanus THCTOHOB U
OUHAMUYecKas CTpyKTypa XxpomarnHa. COopka HYyKJIEOCOM, €€ OJTalbl, HYKJICOIUIa3MHH.
3aKOHOMEPHOCTb PACIONIOKEHUsI HYKJIEOCOM OTHOCHUTENBHO IIPOMOTOPOB U Y4YacTKOB Hadaja
perukanuu  (delsuHr Hykiaeocom). llpeacraBieHne o «HIepeMOACTUPOBAHMM» XpPOMAaTHHA.
AxTuBHOE TIepeMojienupoBaHre. Merwnuposanue/ nemerunuposanne JJHK, cBsa3b ¢ Momudukanuei
TUCTOHOB ¥ U3MEHEHHEM aKTUBHOCTH T'€HOB.

Oco0GeHHOCTH CTPYKTYPBI XpOMaTHHA IOJIOBBIX XPOMOCOM B CBSI3H C KOMIICHCALIMEH pa3INuuil Yncia
IeHOB X-XpOMOCOMBI y pa3HbIX I10JIOB.

[Ipencrasnenue 0 neTeNbHON OpraHu3aluu XPOMOCOM. SAnepuslit MaTPUKC.
JIokyc-KOHTpoIMpyome parioHbl U «HHCYISITOPBDY. BHyTpusiiepHas apXWUTEKTypa XpOMOCOM.
SIBiIeHME TPaHCBEKLIUH.

IIpoueccunr PHK.

Onpenenenne npoueccunra. Marponsl, crutaiicunr. Knaccudukanus ma-TpoHOB. HTPOHBI rpynmbl
1. OcoOeHHOCTH CTPYKTYpPbl M MEXaHM3MBl CIUIalicMHTa. Pn6o3umbl, UX cHenu(UYHOCTS.
Bo3moxaoctn mpumenenust mis «Hokayta» PHK. WHTpoHBI rpynmbl 2, MeXaHW3M CILIaiiCHHTA.
WnuTtpons! rpymi 1 u 2 y pa3HbIX OPraHU3MOB (IBOJIOLIMOHHBIE CBA3M).

Crnaiicunr npe-MPHK B simpe. Pons manbix sinepubix PHK u 6enkoBbix ¢daktopos. Craiicocoma.
Moaudukanus KoHueBsix oonacreit MPHK — kanupoBanue, nmonuaaeHWIMpOBaHHE.

Oco6ennoctu npoueccunra TPHK u pPHK y ©Oakrepuii. OcoGennoctn npoueccunra pPHK B
speiike. PHKaza P kak pubozum.

TpaHnc-crutaiicunr. Ero pacnpocTpaneHne. ANbTepHAaTUBHBIA CIUTACHHT, IpUMEpBl. bruomornyeckne
MOCIIE/ICTBUSL AJIETEPHATUBHOTO CIUIAiCHHTa. DHXaHCEphl M caillieHcephl crutalicuHra. SR-Oenkw,
0COOCHHOCTH CTPYKTYPBI, POJIb B aI6TEPHATUBHOM CIUIACHHTE.

PepaxtupoBanne PHK. Monekymsipasie Mexanu3Mbl. THITBI penakTupoBaHus (IPUMEPHI).
Herpanauus anomansasix MPHK.

OOparHast TpaHCKPHIILKUSI.

Ponb 00paTHOM TPaHCKPUIIIKMYU B SBOJIIOIMU M N3MEHYMBOCTH I'eéHOMa. PeTpoTpaHCIIO30Hb, UX THIIBL.
PerpoTrpancnio3onsl, coiepikamiie JIUHHBIE KOHLEBBIE IOBTOPBL.  Ty-3JIEMEHT  IPOXKKEH.
[ceBnorensl. Bo3MOKHBIE HCTOYHUKHA OOPAaTHON TPAHCKPHIITA3HI.

14. Crpykrypa pubocoM u OMOCHHTE3 Oerka.
Crpykrypa u ¢pynkunu PHK.

Mup PHK. OcHoBHble THIBI M OCHOBHbIE (YHKIMH KIETOUHBIX M BUpycHbiXx PHK. OO6mue
npuHIUIBI BTopudHoi cTpykTypsl PHK. T'unoresa o npoucxoxaenun >xusnu yepe3 PHK.



lenernveckuii Kol W ero cBoicTBa. PacmmdpoBka reHernyeckoro koma. OTKIOHEHHS OT
YHUBEPCAIBHOCTH T€HETUYECKOTO KOJa.

TPHK, ee ¢pynkuuu. Bropuunas u tpernunas ctpykrypa TPHK. CtpykTypa aHTHKOIOHOBOW METIN
TPHK. Amunoanui-tTPHK-cunrerass: — nBa knacca. Cynpeccopubsie TPHK.

CrpykTypa pubocom.

Mopomnorus u cocTaB dyKapUOTHUECKUX M HMPOKAPHOTHYECKUX pHOOcoM. [IpHHIMITBI CTPYKTYpBI
pubocomurix PHK. [lomenwl. KommaktHoe cBopaumBanue. PubocomHbie OelKH: HOMEHKIATYpa,
pa3HooOpa3ue, MPUHIMIIBI CTPOCHUS U JIOKanu3aus B pudocome. OCHOBHBIE IKCIIEPUMEHTAIbHBIE
MOJXOABI K U3YUYECHHUIO Tonorpaduu pubOCOMHBIX OEIKOB.

Hucconuanusi, pa3BopaunBaHue U pa30opKa pudOCOM.

@OyHKUMOHATIbHBIE AKTUBHOCTH U ()YHKLIMOHAIbHBIE aKTUBHOCTH PUOOCOM.

Tpaucasaus.

[locnenoBarenbHOCTh COOBITHH MpH cUHTe3€e Oeika. TpaHCHAUUOHHBIA UK. CTaguu TPaHCISIIHH.
[Tommpu6ocomel. CKOPOCTH TPAHCISINMN, TPAH3UTHOE BPEMS.

Wuunuanus TpaHcnsuuu — oOniMe NpUHIHMILL. [IpokapuoTHvecKnii M SYKapUOTHUYECKUN THIT
Tpancsauuu. OcoOEHHOCTH HWHHULIMALUUHN TPAHCISLMU Yy MNPOKAPHOT. HHUIMATOpHBIE KOIOHBI,
naunmaropaas TPHK, GenkoBbie ¢akTopbl TpaHCHSAIUH, puOOCcOMOCBs3bIBatommi yyactok MPHK.
HezaBucumas mHUIMALUS U TPAHCISLMOHHOE COIPSDKEHHE NPU TPAHCISALIUN MPOKAPUOTUYECKUX
nonuucTpoHHbix MPHK.

Ocob6ennoctu sykapuornyeckod MPHK w wHunmanmum tpancimsiuum y 3yKapuoT. MexaHU3Mbl
CKaHUPOBAHUS M BHYTpeHHEH uHuIManuu. Ksn-cBA3bIBAIOIIMA M XEJIMKa3HbIM KOMIUIEKCHI IpU
WHUIMALWY TPAHCISIUH Y SYKapHOT.

DnoHTanus TPaHCISAIUHN. DJIOHTaAMOHHBIA TUKI. DaKTOpPbI SIIOHT AU,

Cragusa  cBs3biBaHust  amuHoauwid-TPHK B snonrammonnom  numkie.  Crepeoxumust
KOZIOH-aHTUKOIOHOBOTO  B3auMopcictBusa. @Pakrop smonrauuu EF-Tu, ero crpykrypa wu
B3auMozeiicTBus. VcnpapieHrne ommoOoK («perakTUpOBaHKUE») MpH CBA3bIBaHMHM amuHoaumi1-TPHK.
Bxnan cxopocteit peakunn u GTP. I'mnoresa Kpuka o HEOAHO3HaYHOM COOTBETCTBHH IPHU
KOJIOH-aHTUKOAOHOBOM criapuBanuu (Wobble-runoresa).

OOpa3oBaHue TMENTUAHOM CBS3M: XHMHUYECKHE PEaKIHH, MNeNTUAWITpAaHCHEpa3HbIi LEHTP,
CTEPEOXUMUS TPAHCIENTUAALINY.

JloxxHoe komupoBaHue. PaKkTOPbl, CTUMYIMPYIOLIKE JIOKHOE KOAMpPOBaHHE. MexaHu3M NEeUCTBUS
AMUHODIIMKO3UIHBIX aHTUOMOTUKOB U MEXaHU3M YCTOHUYMBOCTH K HUM.

Cragus TpaHCIOKALMU JJIOHTAMOHHOTO 1uKkiaa. OCHOBHBIE JKCIEPUMEHTAJIbHBIE TECTHl Ha
TpaHcinokanuoo. Monekymspubeiii Mexanu3Mm. @akrtop sionramuun EF-G, ero crpykrypa u ero
B3auMozeiicTBUsA. KoHIEnuus NEepexomlHOr0 COCTOSIHMS NpU KaTalu3e CTaauid SIIOHTallHOHHOTO
nukia pakropamu anmonranuu. Ponb rugponmza GTP.

MexaHU3M KOAUPOBAHHUS CeJIeHOUNCTenHa —2 1-if aMHHOKHUCIIOTH B OeJKax.

OJNOHIallMOHHbIE TOKCHHBI, MEXaHWM3M HX JeHCTBUs. MexaHu3M JeicTBUsS TeTpalMKIMHA U
YCTOMYMUBOCTH K TETPALUKIUHY.

Tepmunanus TpaHcnsauuu. TekydecTb cron-kogoHOB. TPHK, OTBETCTBEHHBIE 3a TEKydecTh, HX
AHTHUKOJIOHBI.

CkonbxeHue W MPbDKKA pHOOCOMBI NTpH TpaHCIauuu. CIBUT paMKH CUUTBHIBAHUS MIPU TPAHCIALMH —
JIBa ME€XaHu3Ma. TpaHCISIUOHHBIC Nay3bl, NX MEXaHU3M U (PYHKLUHNOHAJIHHOE 3HAYCHHE.

PenHnnmanus y nmpokapuoT U 3yKapuoT.
15. Perynsanus TpaHCIIALNN.

OcCHOBHBIEC TPUHIUIIBI PErYISIUH TPAHCISLHH.

Huckpumunauns MPHK y mpokapuor u sykapuor B npouecce MHUIHMALKU TPaHCIAUUU. Moaynsanus
JUCKPUMUHALIUU Y DYKapHOT.

TpancnsiquoHHast — pempeccuss |y — OpokapuoT.  Ilpumep — aBTOperyniupyeMoro  CHHTE3a
tpeonmn-TPHK-cunTeTasel. Perymsius Tpancnsuun MPHK puOOCOMHBIX O€NKOB Y TPOKApHOT.
Perynsimust cunte3a daxropa tepmunannu RF-2 y 6akrepuii.

PHK ¢ara MS2 u perynsuus 3KkcIpeccuu ee HUCTPOHOB.

ToranpHas peryasiusi CUHTe3a Oelika y 3yKapuoT uepe3 docdopuinpoBanue Gpakropa WHUIHALUU
elF-2.

ToranpHas perynsius CHHTe3a Oellka y dyKapuoT uepe3 dochopunnpoBanne Gpakropa WHUIHALUN
elF-4 u cBa3piBaromero ero Oenka 4E-BP.



Perynsanus TpaHCISIIMU Y 9YKapUOT KOPOTKUMH OTKPBITBIMM paMKaMHU CUMUTBIBAHUS B JIMACPHOU
MOCJIE0BATEIbHOCTH.

TpancnsuoHHas penpeccust y sykapuoT. [Ipumep perynsiiuu cuaTe3a dhepputrna. /[Ba MexaHu3zma
TPAHCISIUOHHONW pENpeccud: WHTMOMpPOBAHUE CBSA3BIBAHMA HMHHULMATOPHOTO KOMILIEKCa |
MHTUONpPOBaHUE CKAHUPOBAHMS.

Perynsanus ckopocTH 310HralMH.

3’-KOHIIEBblE YCWINTEINM HHULMALUK TPAHCISIIUM y OSYKapuoT M BO3MOXHBIH MEXaHM3M UX
JEHCTBUS.

MackupoBanne MPHK B 3apomsimeBbix kietkax. MackupoBanue u aemackupoBanne MPHK B
SMOPHOHAIBHOM Pa3BUTHH U MPH KJIeTOUHOU AuddepeHumpoke. [Ipumep IMnokcurenasbl KpacHbIX
KPOBSIHBIX KJIETOK.

HNudopmocombl u ocHoBHOW Oenok MPHIT. Bo3moxkHas ¢yHKIIMOHATIBHAS POJb OCHOBHOTO OeiKa
MPHII. /Ipyrue MmPHK-cBsa3biBatomme 6enxu MmPHIIL.

Cekpenust GEJIKOB y MPO- U YKAPHOT.

TpaHcnsiuust ¥ TpaHJIOKAaLUsl CEKPEeTHUPYyeMbIX OenkoB uepe3 MeMOpaHy. CurHajbHas THIIOTE3a
cexperu 6esnkoB. OCOOCHHOCTH CTPYKTYpPhl CUTHAJIBHBIX MENTH/IOB.

dopMupoBaHUE MPOCTPAHCTBEHHON CTPYKTYPhI OEITKOB.
MexaHu3Mbl, 00ecIieunBaroNIne NpaBUiIbHOE CBOPAYMBAHUE MTONUTIENITUIHBIX ieneid. [[lanepoHsl.

16. I'enoMuKa.

Onpenenenue reHoMuku. [Ipencrasiienus o MeToAax UCCIENOBaHUN, IPUBEAIINX K BOSHUKHOBEHUIO
T€HOMHUKH. MOJieNIbHBIE OpPraHU3MBbl, HCIIOIb3YEMbIE IS U3YUEHHUS CTPYKTYpPHl U (DyHKIHMI T€HOMOB.
CpaBHutenbHasg reHomuka. CpaBHEHHE HYKJIEOTUIHBIX II0CJIENOBATEILHOCTENH KaK CpPEICTBO
n3ydeHus PyHKIHUI TeHOB.

KapTtupoBanue reHOB 1 TEHOMOB.

[IpencraBneHne o pa3nUYHBIX BHAAX KapT TreHoMa. Pu3Mueckue KapTbl TeHOMOB. KapTel
PECTPUKTHBIX (pparMeHTOB. bMONMMOTEKM TEHOB, MPUHLMUIBI MX CO3IAHUS, MPEICTaBUTEIBHOCTD,
METO/bl CKpUHHMHTA. BekTopwl, Hcmojb3yemble Ijsl co3maHusi Oubnmorek. KapTel reHOMOB Kak
HAOOPBI ymopsoYeHHbIX KIIoHOB. KonTuru kimonoB. STS (sequenced tag sites) kak WHCTPYMEHT
cocrapieHus Gu3nIecKux Kapt reHoMoB. [IpunHuun nonumepasnoii nenHoi peakuuu (I1LP).
I'enernueckoe kaptupoBanue. Ilomumopdusm reHomoB. [lomumopdu3M HOIMH PECTPUKTHBIX
¢parmenroB (I1IJJP®). Munu- u MukpocareuTel. MOHO-HYKJICOTHIHBIN monumMopdusm (Single
Nucleotide Polymorphism, SNP). Bricoko, cpeHe U peaKOIIOBTOPSIIONINECS TTOCISI0BATEILHOCTH.
lammotunel. HacnenoBanne ramioTUoB M pekoMOMHAIMU. EAMHUIBI T€HETHYECKOTO PacCTOSHHMS.
[Momumopdu3M TreHOMOB KaK OCHOBa TI'€HOMHOH JNaKTHJIOCKONMUH. MOJEKyIsipHO-TeHETUYECKUE
OCHOBBI HJeHTH(DUKAIMU THYHOCTH. MoneKynspHo-TeHeTrnueckue Mapkepsl (MI'M), ompenenenue,
WH(POPMATUBHOCTb, HCIOJb30BAaHUE Ui IMOCTPOCHHUS TEHETHYECKOW KapTel. MHTEerprpoBaHHBIE
KapTbl TeHOoMOB. Mcnonb3oBanne MI'M 111 KapTUpOBaHUsI F€HOB, OTBETCTBEHHBIX 32 pa3BUTHUE
HaCJIEACTBEHHBIX 3a00neBanuii. [103MLIMOHHOE KAPTUPOBAHUE TEHOB.

[lonatue o xpomocomubix abeppauusx. Tpancmokamuu. [eneumu. [lurorenermueckas
uacHTUUKAIMS adeppannid.

Briienenne ¢parmenToB renoMa. [eHomubie Oubnuoreku. [1ouck KIIOHOB B TEHOMHOW OHUOIHOTEKE.
[Mpunumn nporynku mo reHomy. Ilouck rena B Gonbmioii obmactu reHoma. Co3naHue M aHAIIU3
oudmmorex kJAHK. Ynopspouennsie 6ubnrorekn k/JIHK. Brrauraromas rubpuanzanus Kak MeTo[
CpaBHEHHS TCHOMOB.

OCO0GEHHOCTH CTPYKTYPbl TEHOMOB BBICIIUX 3YKAPHOT.

YHUKanpHBIE U TOBTOPSIOIIMECS HYKIJIEOTHIHBIE mocienoBarenbHOCTH. [enbl komupyromnme PHK
(pPHK, TPHK, wmanbie snepusie um uwmrorazmaruueckue PHK). Ienbl, komgupyromme Oenku.
MynbTureHHbIe ceMmeiicTBa. TaHJieMHbIE TOBTOphl. MexaHn3Mbl 00pa3oBaHUSl M JBOJIOIHU
TaHACMHBIX MOBTOPOB. [loBTOpsIomMecs MOCIenoBaTeIbHOCTH, paccessHHble o reHomy. SINE u
LINE sne-MeHTBI. DHIOTEHHBIE PETPOBUPYCHBIE neMeHThl. LleHTpoMepHbie oBTOPHI. TenomepHbie
MOBTOPBHI.

I'enombl opranen (MutoxoHapuil, xyopominactoB). [Ipoucxoxnenne JIHK opranem.

HcTtounuku nonuMopdr3Ma reHOMOB.



Myrtauuu. Ilpuyuasr mytanmii. Tuner noBpexaenuit [IHK. Anypunuzanusa. JlesamuHupoBaHue
S5-metunn 1urTo3uHa. CHCTeMBbl 3alIMTBl TeHoMa OT MyTanuid. CxeMa KJIETOYHOTO LHKJIA.
[uknuH-3aBUCHMBIE KWHAa3bl. [@HBI cympeccopbl onyxoneil. ['en Genmka p53, ponbs B pemapanyu u
anonro3e. MHakTHBays pS3 B OMyXOJIEBBIX KIETKAX.

MoHoreHHbIe HaclieACTBeHHbIEe 3a0oneBanusa. Bpoxknenneie aedextsl Mmerabonmusma. [lpumepst
MOHOTEHHBIX 3a0oneBannii. Denmnkeronypusi. MykoBucua03. Muieunas auctpodus JromeHa.

Nzyuenune QyHKIMIA TeHOMA.

IlpencraBnenne o (yHKUHMOHANBHOW TeHOMHKE. AHanM3 OnoxumMuueckux (yHKIuE MeTomamu
OMOMH(OPMATHKHN — TOMOJIOTHSI CTPYKTYp/aHaorust (pyHKIIHA.

KitonupoBanue u skcnpeccrs reHoB B FeTEpOIOTMUHbIX cucteMax. Kommnemenranus mytannid. PHK
uHTep(EpeHIHs KaK METO MOAABICHUS SKCIIPECCUU TEHOB.

I'enerndeckas HHXEHEPUS KAK MHCTPYMEHT U3y4€HUsI T€HOB U T€HOMOB.

Co3naHue TpaHCIEHHBIX JKMBOTHBIX. BBeneHue TpaHcreHoB B Iponykieyc. IlomyueHue
SMOPHOHANBHBIX CTBOJIOBBIX KJIETOK. [loydueHre TOMO3ZUTOTHBIX TPAHCTEHHBIX MBILICH C TOMOILBIO
SMOpPUOHAIBHBIX CTBOJIOBBIX KJIETOK. IIpMHIMOBI CeNeKIMN COMAaTHYECKHX KIJIETOK. /loMMHaHTHas
CeJICKLIHSI.

Hcnonb3oBaHue peTpoBUPYCOB AJsi TpaHcreHos3a. JKu3HeHHBIH LMK perpoBupyca. [IpuHIHUIIEL
KOHCTPYUPOBAHUS PETPOBUPYCHBIX BEKTOPOB.

OKcrpeccuss T€HOB B TPAHCTCHHBIX JKMBOTHBIX. PeryssiTopHble >JI€MEHTHI, HEOOXOIUMBbIE IS
SKCIPECCUH. DHXAaHCEpPbl M MPOMOTOPBI, CAWTHl IOJUAJCHWINPOBAHUS, WHTPOHBL. OQdeKT
MIOJIOXKEHUS U IOAXOABI K €ro IPEeON0JICHUI0. DJIEMEHThl IPUKPEIUICHUsI K SIAEPHOMY MAaTpHKCY.
Uncynsaropsl.  Jlokyc-kontponupytomme obnactu (LCR). Ilomxomsl k m3ydeHuio (axropos,
BIIMSIIOILUX HA 3KCIIPECCUIO Uy KEPOAHBIX I'€HOB. | eHbI-penopTepsl.

[IpuHuMnBl HanpaBieHHON MoAaudUKauuu reHoma. [IpUHLIMIIEI HETaTHUBHO-TIO3UTHBHON CEJIEKIMU
Ui oTOOpa NUHMI C HalpaBlIEHHO BCTPOCHHBIM TeHOM. HarpaBieHHbIE TepecTpoWKH reHoma C
HCIOJIb30BaHUEM crucTeMbl pekomOuHasbl Cre u caiitoB LoxP. «HokayT» reHos.

KnonupoBanue xuBOTHBIX. [lepeHOC siiep cOMarM4ecKUX KIETOK B Oe3bsiepHblE SULEKIETKH C
[OCJIEAYIOIIUM KJIOHUPOBaHUEM KUBOTHBIX.

17. I'eneTnyeckas WHKEHEPUS PACTEHUH.

MornekyisipHble OCHOBbI FeHOTepanuu. BupycHble BEKTOpPBI U HEBUPYCHBIE METO/IbI IIEPEHOCA I'EHOB.

[MpuknagHple  acmeKkThl TIeHeTH4eckor  WHxeHepuu. OcHOBBI — Oe3omacHocTd  paboThl ¢
pexomOuHanTHRIMU JIHK.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIUHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. OcHoBwl Ouoxumun Jlenunmkepa [Tekcr] : B 3 T. = Leninger Principles of Biochemistry : [y4e0.
noco6wue st By3oB] / [I. Henbcon, M. Koke ; niep. ¢ anri. T. 1. MoconoBoii [u ap.] ; mox pen. A. A.
Borpanoga, C. H. KouerkoBa .— M. : BUHOM. Jla6. 3nanmii, 2012 .— (Jlyuwmuii 3apyGesxHbIi
yueOHuK) .— T.1 : OcHOBBI Omoxumun. Ctpoenue u karanus. - 2012. - 694 c.
2. OcHoBbl Ouoxumun Jlennnkepa [Teker] : B 3 T. = Leninger Principles of Biochemistry : [y4e0.
nocobue s By3oB] / [I. Hembcon, M. Kokce ; miep. ¢ anmt. T. I1. Moconosoii [u ap.] ; mox pen. A. A.
Bornanoga, C. H. KouerkoBa .— M. : BUHOM. Jla6. 3nanwmii, 2012 .— (Jly4muii 3apyOeskHbIN
yuebHuk) .— T.2 : buosneprerrka u meradonusm. - 2012. - 636 c.
OcHoBbl MonekyisipHOU 6uonoruu kietku/b. Anbbeprce, K. Xonkun, A. JI>koHCOH [u 1p.]; mepeBoj ¢
AHTIIMIACKOTO 1o/ penaknueit A. A. Mockanesa. - 4-e uzn. - Mocksa: Jlabopartopus 3nanuii, 2024. - 1
(aiin. - DieKTpoHHAs BepCHs IeYaTHOW MTyOIHKAIIHH.

JomnonHurensHas aureparypa



1. Monexynspaas 6uomnorus : CTpykrypa pudocomsl U 6uocunTe3 Oenka [Tekcr] : yueb. mocobue s
owuou. crient. By30B / A. C. Ciupun .— M. : Bricmias mikona, 1986 .— 302, [4] c. : wi. - bubnuorp. B
KoHIIe raB. - [Ipeam. ykas.: c. 291-299. - 8000 »x3. (B mep.).

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Microsoft Office, Adobe Reader, mo6oii npourpeiBarens Buaeohaiios.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpUBEACHO MHUHUMAIbHO HEOOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKITIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
[IOJTOTOBKY OTBETOB HA BOIPOCH], IPEIHA3HAYEHHbIX JUISI CaMOCTOATEJILHOTO  M3Y4EHHS,
JOKa3aTeNIbCTBO OTAEIBHBIX YTBEPKICHHUH, CBOMCTB.

PykoBOJACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJdeHTa ocymiecTBisieTcss B (opme
WHAMBUIYAJIbHBIX KOHCYIbTauui. [1yis popMupoBaHusl yMEHHS NPUMEHITh TEOPETUUESCKUE 3HAHUS Ha
MPaKTHKE CTYIEHTYy HEOOXOAMMO pemath Kak MOJKHO OoJiblie 3aj1ad. B Hauane 3aHATHS, KaKk IpaBHIIO,
npoBogutcs kopoTkuid (10-15 mMuHYyT) ompoc mo marepuany NpOLISAIIMX 3aHITHA B YCTHOM HIIH
MUCbMEHHOM (hopme. BaskHO 10OMTHCSA MOHMMaHMSA U3Y4aeMOro MaTepuana, a He MEXaHW4eCKOrO €ro
3armoMuHaHus. Ilpu 3arpyqHeHHMH HM3y4eHHUS OTHENIbHBIX TEM, BOIMPOCOB, CieAyeT oOpamarbes 3a
KOHCYJBTallUsSIMU K JIEKTOPY.

IIpomesxyTouHBIN KOHTPOJIb 3HAHUH IPOBOAUTCS B BUJIE OIIPOCOB, HA KOTOPBIX CTYIEHTY IIPEJlaraercs
YCTHO OTBETHUTh Ha TEOPETHUYECKHH BONPOC W PELIUTHh JBE 3aJaud Mo Teme ceMuHapa. CTyneHTsl,
YCIIEIIHO MpOIIeAnre Bce (GOpMbI MPOMEKYTOYHOTO KOHTPOJIS, JIOMYCKAIOTCS K chaade dK3aMeHa U
TuQepeHIMPOBAHHOTO 3a4eTa 110 AUCLUILTHHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: AnropurMudeckast OuOJIOTHs
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: A.B. 3yOpuikuii, mpenogaBarenb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

YK-3 Cnoco6GeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO JUIS JOCTHKCHUS ITOCTABICHHOMN
3a/1auu

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHbl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU ITPEIMETHOM 00IacTH

[MK-3.1 TloHuMmaeT NpPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIaJAHBIX TPOTPAMM)

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C MCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
SKCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUIUIMHBL «MoJeKyIsspHas OMONOTHs» 00yUYaIOIMNACS JOJIKCH:

3HAThb:

- MECTO U pOJIb OOIIMX BOIIPOCOB MOJIEKYJISIPHON OMOJIOTUH B HAYYHBIX HCCIICIOBAHUSX;

- COBpEeMEHHbIE MPOOIIEMbI OMOJIOTUH, TCHETUKH, KIIETOYHON M MOJIEKYJIAPHON OUOJIOTHH;

- COBPEMEHHBIE MOJICTTH OCHOBHBIX OMOJIOTMYECKUX MPOILIECCOB U SBJICHUHN U UX MPHIOKCHHUS;

- IPUHIMIIBI CTPOCHUS U (PYyHKIIMOHUPOBAHHS KJIICTKH Ha MOJICKYJIIPHOM YPOBHE;

- COBPEMCHHBIC MOJENU W TPEICTAaBICHUS OO0 OCHOBHBIX IPOIECCaX M MEXaHH3MaX pean3aluu
reHEeTHYEeCKOH MH(POPMALIMHK B KIIETKaX IPOKAPHOT U DYKAPHOT;

- OCHOBHBIC IPUHIIMITBI PETYJISIIUU peau3alii TeHeTHYSCKOM HHPOPMAIINU B KHUBBIX KJIETKaX;

- MEXaHH3MBbl OCHOBHBIX IT€HETHUECKHX MPOLIECCOB: PEILTUKALMH, TPAHCKPHIILIMU U TPAHCIISIINY;

- HOBEHIIINE OTKPBITHA OMOXUMUY, TEHETUKU M MOJICKYJIIPHOI OHOJIOTHH;

- TIOCTAHOBKY IMpoOieM B OOJIACTH TPOBEACHHUS OWOXMMHYECKUX M MOJICKYISPHO-OHOIOTHYECKUX

HCCJICIOBAHHII;

- 0 B3aUMOCBA34X U q)yHI[aMeHTaJ]LHOM CANHCTBE CCTCCTBCHHBIX HAYK.

yMeThb:

- 3(1)(1)6KTI/IBHO HCTIOJIb30BAaTh HAa NPAKTUKEC TCOPCTUYCCKHUC KOMIIOHCHTBI HAYKU: MOHATHUA, CYXICHUS,

YMO3aKITFOUCHUS, 3aKOHBI;

- MNPCACTAaBUTb IMaHOpaMy YHHBCPCAJIbHBIX MCTOAOB H IOAXOO0B COBpeMeHHOﬁ MOJ'IeKyanHOfI

OGHOJIOTHH;

- pa60TaTI> C COBPCMCHHBIMHM HCTOYHUKAMU HH(bOpMaHHH 110 MOHeKyHHpHO-6I/IOHOFI/I‘leCKOﬁ

mpooIeMaTHKe;

- IJIaHUPOBATH ONITUMAJIBHOC IMPOBCACHUC DKCIICPUMCHTA.

BJIaJeTh:
- aKTyaJIbHOW HAay4YHOU KapTUHON MUpa;

- OCHOBHBIMU TCOPCTUUCCKUMHU KOHLCIIIUAMU WU IKCICPUMCHTAJIIbHBIMU MOAXOJaMHU B COBpeMeHHOﬁ

MOJIEKYJISIPHOH OMOJIOTHY;

- HaBBIKAMH CaMOCTOSATCILHOM paGOTLI M0 OCBOCHHUIO COBPCMCHHBIX HAYYHBIX 3HaHMI B oOjactu

MOJIEKYJIIPHOH OMOJIOTHY;

- CBCACHUAIMU 00 AKTyaJIbHbIX OMOJIOTMYECKHX HUCCIICOOBAHUAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Jise IpOMEXKYTOYHOM aTTecTallMd B XOJE CEMECTpa BCEMH OOyYarolIMMHUCS IOJrOTaBIMBAIOTCS
JOKJIaJIBI TI0 TIPEJIOKEHHBIM IPEToaBaTeleM HaydHbIM CTaThsaM. CHENaHHBIA YCIEIIHBIA JOKJIAT
HEOOXOIUM JIJIS TIOJTYYEHUS JIOMyCKa JI0 DK3aMeHa.




OCHOBHBIE KJIACCHI OMOJIOTMYECKHX MOJEKYJ: JIMIHIBI, YIJIEBOIbI, AMHHOKHCIOTHI, HYKJICOTHbI
(mpumepsr).

A-¢popma, B-dpopma u Z-dpopma JJTHK.

Oco0eHHOCTH TeHOMHOM OpraHU3alyu Npo- U 3yKapuoT.

I'enetnueckuii kon. Ilonsrue rena. [{uctpon. Onepon. Perymnom.

[Tonarue muTo3a u Meio3a. PeagykunoHHoE AelieHne, KpOCCUHTOBED.

depmenTsl, HeoOxonumblie ais perunkanun JJHK.

Tenomepbl ¥ HEHTPOMEPHI 3YKApUOT, OPHIKHHBI PETUTMKALIIHN OaKTepHil.

Permukanus konsreBeix Monekyn JJHK no Tera —tumy u mo Tumy katsmerocs Koseca.
Tpanckpunuus. PHK-nonumepassr,uadopmannonnas PHK u renernueckuii ko,
tpancnoptasle PHK, pubocomansasie PHK

[IpomMOTOpPBI ¥ TEPMUHATOPHI TPAHCKPUIILIMK TTpoKapuoT, RBS caidT.

Tpanckpunuus sykapuot (npoueccudr TPHK, pPHK u MPHK, crinaiicunr, Cap caiit, polyA).
Tpancasanus.

Crpyxkrypa pudocomsl. Pubocomuas PHK u 6enxu.

@DyHKUMOHATIBHBIC AKTUBHOCTH U (P)YHKLMOHAJIBHBIE YYaCTKA PUOOCOMBI.

Obmas cxema OouocunTtesa Oenka. WUndpopmaunonusie u TPaHCIIOPTHBIE PHK.
Amunoanmi-TPHK-cunTeTassl.

OHepreTrka OMOCUHTE3a OelKa.

WHumanms TpaHCIsIIuy y IPOKAPUOT, PEryJIsHs.

WHumanms TpaHCIsIuY y 9YKapHoT, 0COOCHHOCTH PETYJISILIUH.
Ononranus. TepMUHALUS TPAHCISLUH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Bormpocs! k sx3ameny:

CrionranHbi MyTarenes. CKOpocTh MyTareHesa.
WNHayunpoBaHHBIN MyTareHes.

[lonsTue caiftT-cneunuyeckoro MyrareHesa.
Penaparnus JTHK.

OKCUM3MOHHAS perapanusl.

Penapanus HecnapeHHBIX HYKJIEOTHIOB.
SOS-otBeT OakTepHii.

AN i

I'omomornuHast pekoMOUHAITHS.

9. Mogens Xonues.

10. benku pexombunanuu. RecA u SOS-oTBerT.

11. Cnerain3upoBaHHBIC CUCTEMBI PEKOMOMHAIIHH.

12. Caiit-cnenmdudaeckas pekomOnHarus. HezakoHHass pekoMOUHAIHS.
13. PekomOunanus B sykapuorax. Kpoccunrosep.

14. TIpoMOTOpBEI TPOKApHOT M PErYISATOPHbIC 31eMEeHThl. CHCTEMBl PETYISIUU NPOKAPUOTHYECKUX
mpoMOTOpoB. JlakTo3HBIM omepoH. ApaOuHO3HBIM omepoH. Cucrema “Quorum sensing’.
PuGonepexmtouareny.

15. IIpoMOTOpBI 3yKapHOT.

16. DHXaHCephI U CalJICHCEPHI.

17. Iponeccunr pPHK, TPHK u MPHK.

18. AnbTepHAaTUBHBIHN CITAHCHHT.

19. AMHHOKHCIIOTBI, CBOMCTBAa M OCHOBHBIE PEaKIIHH.
20. IlentuaHas cB3b, MENTHIBI.

21. Beigenenue GenkoB. Xpomartorpadusi.

22. IlepBuuHas cTpykTypa Oeika. MeTojpl onpeaeNieHus IEpBUYHON CTPYKTYpbI Oenka. OnpeneneHue
N- u C- KOHLIEBBIX aMUHOKHCIIOT.

23. BropuuHasi, TpeTU4Hasl U YETBEPTHYHAS CTPYKTypa OeJika.



24. Xumudeckasi MoIU(pUKaIus OSIKOB

25. I'mo6unsl. MuOrIo0OHMH, TeMOTIIOOHH.

26. depmenThl. Kunernka depmenTarnBHoro karanusa. Koncranta Muxasnuca.
27. lllanepoHsI.

28. TlocrrpancnsnnonHas Moaudukanus Oenka.

[Mpumeps! OmiteTOB:

buner 1.
XuMmudeckast 1 OMOIOrHYecKast HBOTIOLHSL.
HacnenctBeHHOCTh, H3MEHYMBOCTh M €CTECTBEHHBIN O0TOOP.

buner 2.
OCHOBHBIE TAKCOHOMUYECKHE TPYTIIBI )KUBBIX CUCTEM.
CrpoeHue KIETKH MPO- ¥ DYKAPUOT (CXOJICTBA U Pa3IHUUs).

Bbuner 3.
EnuHCTBO MONEKYISAPHBIX MEXaHU3MOB XKHBBIX CUCTEM (TIPUMEDHI).
Opranuzanus reHoMa KHUBBIX cyliecTB: xpomocoMbl, JIHK mmactug u MUTOXOHAPUH, T1a3MH/TBL.

Bomnpocs! k quddepennnpoBanHOMy 3a4eTy:

1. Monexkyna JIHK. IIponeccsl pernukanuy, peKkoMOWHALIMH, periapalyi, 1 TpaHCKpuIuy. Perymsmus
skcpeccun TeHOB Monekyna JIHK. Tlpomecchl perumkanuu, peKOMOWHAIMH, pelapaiuu, |
TpaHCKpUNLMH. Perymnsmus skcrnpeccun TeHoB

2. Monekyna JIHK. Perukauusa JAHK y 6akrepuit. Penmukauns IHK y sykapuot. Perummkanus JJHK u
KJICTOUHBIA UK. PEINIMKOHBI U «paclucaHue pelyIMKalluW» OTICNIbHBIX Y4YacTKOB I'€HOMa IO XOLY
kietouHoro uukia. Penapanus JHK. OGmas, nnu romonornyHasi pekomOunanusi. Cailt-cnenuduynas
pexomOuHammsa. CTpyKTypa reHoMma BbICIIMX 3ykapHoT. JIHK-TpaHCO30HBI B TeéHOMax HMpPOKAapHOT U
JYKapHOT.

3. IlomBmKHBIE DIEMEHTHI, MEPEMEIAIOIIUecs] C IOMOLIbI0  OOpaTHOH  TPaHCKPHILUH
(perposnementsl). TpaHCKpunuusi y TpOKapuoT. TpaHCKpumuusi y d3ykKapuor. Perymanums
TPaHCKPUIILIMM B Pa3BUTUU DJyKapuoT. [OpMOHaibHas pErylsilius U CHUTHAJIbHBIE CUCTEMBI,
peryaupyromme 3Kcrnpeccuio reHoB. CTpyKTypa XpoMmMarhHa. XpPOMAaTHH WU PETYJSIIUS aKTHUBHOCTH
reHOB. MexaHu3Mbl SIWTCHETUYECKOM  PEryisiquu  3KclIpeccuu TIeHoB.  IIpocTpaHCTBEHHAs
OpraHu3aIys XpOMOCOM B SIIpE U peryisannsa reHHol akTuBHOCTH. [Iponieccunr PHK.

4. PHK u 6mocunTes Oeika

LenTpanbHas qorMa MOJIEKYJIAPHONH OMOIOTUN U TeHETHUECKHA Kofl. OCHOBHBIE IPUHLIUIIBI CTPYKTYPbI
PHK. I'enernueckue u Herenerndeckue Gpynkun PHK. dpesuuit mup PHK 1 nponcxoxieHue sku3Hu.
Crpykrypa pubocoM. AKTHBanMsg aMHUHOKHCIOT W oOpa3oBanue amuHoauwi-TPHK. Onumumkn
TPaHCIAMM W paboumii SIOHTAIMOHHBIM IMKJI. beckieTouHsle cucteMbl OuocHHTe3a Oerka.
Konon-3aBucumoe ceszpiBanne amuHoaunia-TPHK B snonranmonnom mukine. JloxxHOe KOAMPOBAaHUE U
CIIBUTY PaMKH CUMTBHIBAHHS HA 3Tare KOAOH-3aBUCHMOTO CBsi3biBaHMs amuHoamil-TPHK ¢ pubocomoii.
Oco0eHHOCTH KOAMPOBAHUS M BKIIOYCHHUS CEJICHOLMCTEHHA B TIOJMIICNTHIHYIO LIeNb OeNKa B mpolecce
snonramuy. TpancnenTuaanus.

5. Tpancnokarmusi. OmmOku TpaHcnokanuu. PubocoMa kak MoOJeKydsipHas MamiuHa. VHunmanus
TpaHCISIOMK. Perynsuus TpaHCIAIMHA Yy MPOKapuoT. Perymanus TpaHCIALIMH Yy OJyKapHOT.
MackupoBanne — nemackupoBanne MPHK B mporeccax oorenesa, cmepMartoreHe3a M KJIETOYHOM
muddepeHpoBKU. Perymsnus ckopoctd sMoHrauuu. TepMUHALMS TPaHCIALMHU. AJBTEpPHATHBHBIC
IIyTH HOBOCUHTE3UPOBAHHOIO IOJIMIIEITHIA.

6. ®uzuka u cTpykTypa Ocnka. benku: mpeaBapuTenbHbIA 0030p. DIEeMEHTApHBIE B3aUMOJICHCTBUS B
Oenkax W BOKpYT HuX. Bropuunas cTpykTypa nonunentuAnbix neneil. [IpocrpanctBeHHOe cTpoeHHE
OenkxoB. KoomneparuBHble Tiepexofibl B OEIKOBBIX MoleKynax. llpeickazanwe w au3aiiH OEIKOBBIX
CTPYKTYP.

7. ®dusznueckue OCHOBBI (PYHKIHMOHUPOBAHHS OENIKOB. AMHMHOKHCIOTHI KaK CTPOHUTEIbHBIC OJIOKH
0enKoBOW MOJIEKYNbl. MeTojlbl HccieIoBaHusl CTPYKTyphl OenkoB. I[lenmTumHas cBsizb. Bropuunas
cTpykTypa Oenka. [IpuHIMN MOIYNBHOM OpraHu3anuu OEJIKOBOW MOJEKYJbl. TpeTHuHas CTPYKTypa
Oenka. YeTBepTuiHas CTpyKTypa Oeika



8. @ynkuus Oenka. buonornueckue ¢pyHkumu 6en1koB W nentuaoB. o-CrupanbHble Oenku. [T100MHBL
o/B-Ctpykrypabie  Oenku. B-CtpykrypHble Oenku. TpaHCKPHIIIIMOHHBIE (AKTOPBl MPOKAPHOT.
TpanckpunuuonHsie (akrtopsl dykapuoT. Crenuduueckue TPaHCKPUIIHOHHBIE (AKTOPBI 3YKapHOT.
benku - (akropsl omoHranuu. benkm B KIETOUHOW cHUTHaNmM3anuu. MemOpaHHBIE OEJKH.
[TocTTpancaanuoHHbBIE MOIU(pHUKALINN OeJIKOB. benkoBslit CIUTAMCHHL. JlexTuHEI.
Awmunoammi-TPHKcunTeTasel. Pubocomurie Oenku. OubpuiisapHbie Oenku. benku, opranusyromiue
TPAHCIIOPTHBIE CUCTEMBI KJIETKH

Kputepun onennBanus

Onenka "ommuno" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNU KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 OamioB) BBICTABJISIETCS  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHWA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAaeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh NOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO P 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI abHEUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeyJOBIETBOpUTENBbHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
YacTH OCHOBHOTO COJEpPKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 0ami) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiepKaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Jo sx3amena 1 quQQepeHIHpOBaHHOIO 3aueTa JOIyCKAITCA 00y4aromuecs], MOAr0OTOBUBIIUE JOKIIA]
U paccKazaBIlIMe Ha 3aHATUHM HAyYHYIO CTaThIO U3 YMCIIA NIPEUIOKEHHBIX IPENO1aBaTelIeM.

IIpu mnpoBenennun ycTHOro OSk3amMeHa W auddepeHIHpoBaHHOrO 3adera oOydaromemycs
npenocrasisiercs 30-60 MHHYT Ha TIOATOTOBKY OTBETa MO OMIIETY C BO3MOXKHOCTBIO MCITOJIb30BaHHUS
JOOBIX MEYaTHBIX MaTepPHajOB U HHTEPHET-PECYPCOB.



OneHuBaHue 3HAHUN IPOU3BOAUTCS B COOTBETCTBUM C HW)KEONMCAHHBIMU KPUTEPHUAMU B
COOTBETCTBUHU C COAEP)KaHUEM IUCLHMIUIMHBI. 32 OTIMYHBIN OTBET MO Omiery oOydaroIIMCS MOXKET
HaOparb 4 6asa, OTBET Ha 3 IOTIONHUTENLHBIX Borpoca naét emé Tpu Oana. [lo ciydaliHO OTKpHITOM
HAy4HOU CTaThe, B3SITOM M3 YMCIIa OJIOKEHHBIX B Ipolecce o0ydueHus 3a1aéTes emé Tpyu BOoIpoca Io
KOTOPBIM MOXHO HaOpath emié 3 Ganna.



