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BBenenne. CTpYKTYpa M IMHAMHMKA KJIETKH.

Beenenue.

Knerka. Kietku npokapuot u sykapuoT. PazHooOpasue kinetok. OCOOEHHOCTH CTPOEHUS U
ynakosku JTHK.

Opranemnsl. CuMOMOTHYECKAS] TEOPHUS TPOUCXOKIACHHUS OPTaHeILI.

OnHO- 1 MHOTOKJIETOYHBIE OpraHu3MBbl. THUIIBI KJIeTOK. TKaHH.

ITpoueccel, npoTeKarolue B KIeTKaxX. buoXuMu4yeckue npouecchl: CHHTE3 U paciaz
OPraHUYECKUX COCTUHEHUMU.

CTpyKTypa KJIeTKH.

Lumonnazmamuueckan memopana. Tunsl TMOUAOB. ACUMMETPHsI BHYTPEHHEH U BHEIITHEH
CTOpPOH MeMOpaHbl. MeMOpaHHbIe OeKU U OeIKH, aCCOIIMHUPOBaHHBIE C MEMOPaHOH.
TpancmemOpanHblii Tpancniopt. TpaHncMeMOpaHHbIi oTeHIHal. [laccCuBHBIN U aKTUBHBIN
TpaHcnopt. TpaHcopTephl U KaHAIbl. ACUMMETpHS MEMOPaH B Pa3JIMYHBIX THIIAX KIETOK.
Aopo. CtpykTypa XxpoMocoM. XpoMatuH. SAapeimko. SAaepHbrit MmaTpukc. SaepHas mopa.
Tpascnopt B SApoO U U3 A1pa.

Besuxynapnas cucmema. @yHKINN HIOIUIA3MATHYECKOTO PETUKYIyMa. TpaHCHIOPT OETKOB B
petuxyiayM. Monudukaiys u co3peBaHue 6enkoB. [ TUKO3MIMpoBaHUEe U IpyTHe MOIU(PHUKAINH.
Coprtuposka 6enkoB. Annapat ['onbmpku. CurHaisl COpTUPOBKU. Be3nuKyasipHbII TpaHCHIOPT.
OHI01UTO3. JIM30COMEL.

Mumoxonopuu u xnoponiacmsi. MemOpaHHasi opranuzanus MUTOXOHIpHIl. IOHHBIE TpaAHeHThI
u cunte3 ATP. 'eHOM MUTOXOHIpHIA U €r0 0cOOEHHOCTH. TpaHCTIOPT B MUTOXOH/IPHH.
MembpanHast opranusaiysi xjaoporsiactoB. @OTOCUHTE3 U ITPEBpaLEHHE TPaHCMEMOPaHHOTO
noreHnuana B suepruto ATP.

Lumockenem. MukpoTtpyOouku. CucremMa MUKpOTpyOOUeK M UX JUHAMUKA B KieTke. CIlI0KHBIE
CHCTEMBI MUKPOTPYOOUEK: PECHUUKH U )KTYTUKHU. J[BHKEHUE 110 MUKPOTPYOOUYKaM. AKTHHOBBIH
urockeneT. MuosuH. CTpyKTypa MbledHoi TkaHu. [IpomexyTodnsie huraMeHTHI.
JAuHamMuKa KJIeTKH.

Ipunyunel nepeoauu cuenana. Peuentopsl 1 ropMoHsl. Tunsl penentopon. G-6eaku.
Penenrropei-hepmenTsl. Bropuunsie nocpequuky. Llukinnyeckue HyKI€OTH b, HHOZUTOI
tpudocdar, Ca2+. Kunaznslie Kackaipl.

Knemounoe denenue. Kiierounsiii UK. MOJIEKYJIIPHBIE MEXaHU3MBI, PETYJIAPYIOIITHE
KJIETOYHBINA LIUKJI.

Metios. ®a3sl Meno3a.

Murto3. ®a3sl MUTO3a B UX MOJICKYJISIPHBIC MCXaHU3MBI.



Kiietku B cocTaBe opranusma.
Me:XKKIeTOUHbIE KOHTAKTBI. THUITbI MEKKIIETOUHBIX KOHTAKTOB. [IT0THBIE KOHTAKTHI.

Hecmocomsl. IlleneBbie KOHTAKTHI. J[pyrre MEKKIETOYHbIE KOHTAKTEI. BHEKIIETOUHBINA MaTPUKC.

MoJsiekyJ/JisdpHas 6M0JIOrUA reHa.

XHMHYeCKasi CTPYKTYPa HYKJIEHHOBBIX KHCJIOT.

Cmpyxmypa /JHK u PHK. Ilepsuunas ctpykrypa JHK. CtpykTypa u HOMeHKIaTypa
HykineoTuoB. IIpoctpancTBennas opranuszanus JJHK. [TpyHIMNbI KOMIIIEMEHTAIIMOHHBIX
B3aumozeiicTeuil. PasnooOpasue PHK. [IpoctpancTBennas opranusanus Ha npumepe TPHK.
MexaHu3Mbl 0€JIKOBO-HYKJIEMHOBOI0 Y3HABAHUSA.

3HayeHne O0eIKOBO-HYKIEHHOBBIX KOMIUIEKCOB B IIPUPO/IE.

CTpyKTypa M oOpraHus3anus reHoma.

VYpoBuu komnaktuzauuu renomHoit JIHK. Opranuszanus reHoma y IpoKapuoT U 3yKapHuoT.
Perynsanus skcnpeccuy reHOB Ha yPOBHE KOMIIAKTU3aLUN XPOMATHHA. DyXpPOMATHH,
reTepoXpOMaTHH, CTPOCHUE U (DYHKIIMOHAJIbHBIE Pa3IHyus.

Penummkanus.

MexaHu3M NOJyKOHCEPBATUBHOM PEILIMKALUH.

Pennuxayus npokapuom. PennmukatupHas BUika, hepMeHThl — nipaitmassl, JIHK-mommmepassr,
xenukasel, SSB, nurassl. Mannmanys, peryisanns nHunuanuu. TepMUHanus.

Pennuxayua sykapuom. JJIHK-nonumepassl, nannnanus (ARS), perymsamnus Ha ypoBHe
WHUIMAINY, PETUIMKALKS B KJIIETOYHOM LIMKJIE, TEIOMEPHI U TeIoMepasa.

Penapayus. OcuoBnble Tumbl noBpexaeHuit B JIHK, kinaccudukanms cuctem penapanuy 1 ux
neranbHoe paccMoTpenue (BER, NER u np.), SOS-cucrema.

Cmpykmypa noaumepas.

Cucmemul pecmpukyuu-moouphuxkayuu.

PexomOuHanus.

['omonorunyeckas pekomOuHanus. [Tomyxuasma Xomuaes — CTpyKTypa-pa3penieHue.
Kpoccunrosep, renHas konsepcusi. @epmeHTsl pekoMOuHanuu. RecA 6enok. Mutotuueckas
pexoMOuHaNKMs SyKapHoT. MeoTHueckast peKoMOWHaIHs, TOCTPEIUIMKATUBHAS penaparys
neynenodeunbix pa3pbiBoB JJHK (DSB). CnennanusupoBaHHble CUCTEMBI TOMOJIOTHYECKOMN
pexomOuHanmu. Calt-cienuduaeckas pexkomounanus. @aru A, P1. bakrepuaibHbIC CHCTEMBI

caiT-cnenuduueckoil pekoMOnHanuu. Jdykapuotudeckue cucreMsl: V(D)J pekomOuHanus.



IHocTpenimkatuBHas penapauus. Cucrema penapanuu MucMmaryeil. TpaHcno3unus.
Tpanckpunuus y npokapuot. CyObeTMHIYHBIN cocTaB U MUK padoTel PHK-mmommmepass
E.coli. Perymnsiuus TpaHCKpHUIIIIUH, peTIpeccopbl aKTUBATOPHI, lac-0MepoH, alnbTepHaTUBHbIE
curma-Qaxtopsl. Perymsuus a3oTHoro Metabonu3ma, perysius Tpanckpunuuu ¢ara T4.
Arttenroanusi. PenrepaTuBHas nununuaiys. BzanmonecTsue ¢ pernapamoHHOM CUCTEMON U
BBIXOJ U3 «apeCTOBAaHHBIX KOMILIEKCOBY.

Perynsiius Tpanckpuniuu dara A.

Tpanckpunuus y sykapuot: PHK-mommmmepassr 1, 11, II1 (coctaB, ¢akTopsl, CTpyKTypa
TPAHCKPHUILIMOHHBIX €INHULL, PETYJISALNA)

IIpoueccunr PHK. Kanuposanue MPHK, crinaiicunr MPHK. Onpenenenne rpanui HHTPOHOB,
poss PHK-nonumepasel, CBC, aktuBatopoB, PAP, nuki paboTsl CruiaiiceocoMbl, peryisiuus
crnaricunra. [lonnanenunuposanue. [Ipoueccunr 3’-konnia MPHK rucronos. TpaHnc-cruaiicunr,
crutadicunr TPHK. Pu6o3umsr I u Il rpynmer u gpyrue Tumnsl puéo3uMoB (CTpOSHHE, ITUKIT
pabotsl, monBuxkHOCTH). [Iponeccunr pPHK. Crabunsnocts MPHK. S nepHo-
[UTOIJIa3MaTUYECKUI TPAHCTIOPT.

Tpancasuus.

I'enernueckuii kox. TPHK. AMuHOoanmnupoBaHue: akTUBaLMs aMUHOKHACIIOThI, aMUHOALIMJI-
TPHK-cuHTeTa3B1, NX POJIH B 00ECIIEUEHNU COOTBETCTBH aMUHOKUCIOTH M TPHK.

CrtpoeHue u pyHKIIMOHUpOBaHUE pruOocoMbl. KoMmoHeHTHI pubocombl. Katanm3upyemas
peaxiust. CTpykTypa pubOCOMBI, €€ BaxkHeHIIe (PyHKIIMOHAIbHBIC YYACTKH.

Tpancnauus y npokapuotr. Ctpykrypa MPHK. Mannnanus, snmonranus, repmuHanus. benkossie
(axTopsl TpaHcHAMH. Perynsius Ha ypoBHe TpaHcsanuu. Tpancisanus y sykapuot, MPHK,
VMHULMALNS, PETYIISILIMSL.

AnTHOMOTHKN. BO3MOXKHBIE MEXaHNU3MBI JEHCTBUS aHTUOMOTUKOB, OJIOKUPYIOLIUX TPAHCIISALUIO.
Beaku nocJie Tpancasumun:

[TporieccuHr 6enKOB, MIANIEPOHBI, TPAHCTIOPT OEIKOB B MEMOpaHbl 1 MUTOXOHAPUH, TPAHCTIOPT
B ]P0, BE3UKYJSIpHBIN TpaHcnopt. [locTTpancnsunonHas MoaupUKanus, €€ BUIbl U

(GyHKIIMOHATIBLHAS POJIb.



OCHOBBI reHeTHYECKON HHXKEHEe puu

OcHoBbl. Bextop. Inasmuaneie u nHTErpaTUBHBIE BeKTOpa. DEpMEHTHI U peakuuy,
MIPUMEHSIEMbIE B TCHHOW MHXEHEpUHU. DHAOHYKJeas3bl pectpukuuu, [JHK-nuraza,
MOJMHYKJIEOTHA-KHHA3a, menovnas (ocdaraza. JJHK-nmomumepassr. OOpaTHas TpaHCKpHUIITa3a.
Oparmenranus JHK. Bunsl Hykiea3. DHI0HYKII€a3bl pECTPUKLIUNA, MEXAHU3M JIEUCTBUS,
UCIIOJIb30BaHUE Ha MPAKTHUKE.

[Tomyuenune JIHK. ITonmumepassl, uX BUABI, 0COOEHHOCTH, HCTIOJIB30BaHUE HA MPAKTHKE.
HHonumepa3znas nuenHas peakuus. [[pyuHIKNBI METOAA, pEAKIIMHM, KOMIIOHEHTHI PEAKIIMOHHOM
CMECH. Y CJI0BUS IIPOBEICHUS] PEAKLIUH.

CexBennpoBanue [IHK.

Xummndeckuii cuate3 JJHK.

Tpanckpunuus in vitro.

MeToabl Moau(pUKAIUN T€eHOMA.

Knonuposanue. Bextopa: Buabl, TpeOOBaHUs K BEKTOpaM /sl KIIOHUPOBaHUsA. MeTozbl
CeJIEKLIMU U CKPUHUHTA KJIOHOB. BekTopbl Ha ocHoBe (hara A. bubanorexu renos u kJJHK.
Myrarene3. Bunbl myTareHesa, NpakTHUECKO€E UCIIOIb30BaHKe. HanpaBieHHbIN 1
CTaTUCTUYECKHI MyTareHe3. Myrtarenes ¢ nomoibto [1I1IP. ['eHOMHOE pegakTupoBaHue:
CHUCTEMBI JIJIs1 HAllPpaBJIEHHOTO U3MEHEHUS TEHOMA.

I[Ipoanykuus pekOMOMHAHTHBIX 0eJIKOB. Pemiaemblie 3a1auu. DKCIPECCUOHHBIE CUCTEMBI, UX
0COOEHHOCTH U MPUMEHEHHE. BEKTOPBI A1 AKCIIPECCH.

IIpooykyus 6enxoe 6 bakmepusax. OCHOBHBIE CUCTEMbI BEKTOPOB. PerynsropHbie
nocneaoBarenbHOCTH. [IpomMoTops! u TpeGoBaHus K HUM. CruThie Oenku. TAru A BhLACTICHUS U
umMMoounu3anuu 6enkoB. CriocoOb! AeTeKIUN peKOMOMHAHTHBIX OeNKOB. Mcronp3oBaHue
crutaiicuira 0€JKOB B T€HHO-MH)XCHEPHBIX IIEIISX.

IIpooykyus 6enkoe 6 kiemrax Opodcceli. YeTHOUHbIE BEKTOPBI, HCKYCCTBEHHBIE XPOMOCOMBI.
HccnenoBanue 0eM0K-0EIKOBBIX B3aUMOJICHCTBUH C TOMOIIBIO JBYTUOPUIHON CUCTEMBI.
DKcnpeccusn pekoMOUHanmublx 0e1Ko8 6 Kiemkax miekonumarowux. [IpoMOTOPHI U CIIOCOOBI X
perymsinun. PerpoBupycHble BEKTOPBI. AJpecyIoIiye Mocie0BaTeIbHOCTH. PenopTepHblii

oemnok GFP.

MeToAbI MOJIEKVJIAPHONH 6M0JIOTUH

MoaenabHbie opranu3Mbl. OOBEKTHI H3yYEHHUS — OPTraHU3MbI, KOTOPBIC JICTKO BHIPAIIHBATh.
Haunboiee n3BecTHbIe “MoJienbHbIE” OpraHu3Mbl — Escherichia coli, Bacillus subtilis,

Saccharomyces cerevisiae, Caenorhabditis elegans, Drosophila melanogaster, Mus musculus,



Rattus norvegicus. ®eHorun — nposisierne renoruna. Hadbmomgaemeie peHoTHB OakTepuii (1
JIPOACGKEN )— CKOPOCTh POCTa HA Pa3IMYHBIX cpefax, TpeOoBaHMsl K MUTATEIbHBIM BELIECTBAM
(aykcoTpodHOCTD), yCTOMUYNBOCTh K aHTUOMOTHUKAM, YCTOWYUBOCTD K cTpeccaM. DEHOTHUIIBI
BBICIINX 3YKapHOT: MOp(HOoJIOrus Tea u 6oiee CIoKHbIE.

Mukpockonusi. MeTo/1bl MOJNIEKYJISIPHOM M KJIETOUYHOM Onosiornd. MUKpOCKONUS: BUAMMOTO
cBeTa, (IIroopeclieHTHas, KOH(pOKaIbHAsA CKaHUpYIoIas. MUKPOCKOMUS ¢ cyneppa3pelieHueM:
N-SIM u N-STORM. MeToas! oOKpalmBaHus: KpacUTENN, aHTUTENA, KOHBIOTUPOBaHHBIE C
(ITFOOPECIICHTHBIMU TPYIINIaMU, PEKOMOMHAHTHBIE O€KU, COSAMHEHHBIE C
droopectupyomuMu 0eakaMu, rudpunuzanus ¢ gpaoopecteHTHbIM 30H10M (FISH).
Knerounslii coprep. M3yueHne KIeTok ¢ MOMOIIBbI0 MUKPOCKOIIUHA M COPTEpa KIETOK — aHAJIU3
amnonTo3a/HeKpo3a, pachpeaeeHus Mo Ga3zaM KISeTOYHOTO UK, UASHTU(PUKALUS U
pa3JeNeHne TUIIOB KJIETOK. DJIEKTPOHHAsI MUKPOCKOIMS — CKaHUPYIOILas, TEHEBAsl, SJIEKTPOHHAs
ToMorpadus, Kpuo 3NEKTPOHHAST MUKPOCKOIIHSI.

Metoabl Bblie1eHHA M JeTeKIMU MaKpoMoJieKyJl. CriocoObl pa3pylieHus: KJIETOK.
Lentpudyruposanue. YaprpaneHtpudyrupoanue. Xpomarorpadus. ['ens-punbtparus,
ruspopoOHasi, KATHOHO- U AHHOHOOOMEHHas, apunHas. YiabTpadunsTpanus. O6padoTka
depmenramu. OeHonbHAs nenpoTenHn3anus. OcaxaeHIe HyKICHHOBBIX KHCIIOT, 0eTTKOB. ['enb-
anextpodopes JJHK u PHK: arapo3nsriit u nomuakpunamuaasiid. Jerexmus JJHK u PHK:
KpacuTelu, paJlion30ToIbl, QIII0OpeclieHTHbIE MeTKH, O10TTUHT o Cay3epHy u HoszepH-
onottunr. Paznenenue 6enkoB anexkrpodopesom B [TAAT. [leTekius 6enKOB OKpalinBaHUEM
Kymaccu, cepedpom, UMMYHOOI0TTHHT. VneHTndukanys 6eJIKOB Ipu IOMOIIH Macc-
cnexkrpomerpun MALDI.

[TosiHOreHOMHBbIE MeTOABbI HCCiIeI0BaHUsl. AHAJIU3 SKCIIPECCUHN T€HOB METOI0M THOPHUIN3ALIUN
Ha MUKpOYHIMax. BeicOkOompou3BoauTensHbIe MeTO bl cekBeHUpoBaHus (NGS).
CekBeHupoBaHue TpaHckpunroma. KaprupoBanue moauMop@HbBIX yuacTKoB reHoma. [lonck
MOJIMMOP(HBIX YYaCTKOB, UMEIOINX MeauIinHcKkoe 3HaueHue. [lomumopdusie yuactku JIHK B
MEIUITMHCKON TUArHOCTUKE. AHanmu3 mporeoma. J[ByMepHbIH Telb dieKTpodopes, ConpsHKeHHas
CUCTEeMa KUAKOCTHAs XpoMaTorpadus 31eKTpocHpen-Macc CieKTpoMeTpusi. MeToabl MeueHus
POTEOMOB, (IFOOPECIECHTHBIE U H30TOIHBIE METKH.

Metoabl onpeaesieHusi CTPYKTYPbI MAaKPOMOJIEKYJ M UX B3anMmoaeiicTus. [Ipsimbie
METO/IbI: S/ICPHBIA MArHUTHBIN PE30HAHC U PEHTT€HOCTPYKTYPHBINA aHaIn3. MeTo bl morcKa
B3aMMOJICHCTBYIOINX MOJIEKYJ: addpuHHas XpoMmaTorpadusi, KO-UMMYHOTIPEITUTUTALINS,
JIBYXTUOpUAHAs cucTeMa. MeTo bl MOMCKa B3aUMOACHCTBYIOIIUX YUYACTKOB MAaKPOMOJIEKYJI:
JIeNICIIMOHHBIN aHAIN3, MyTallil MECT CBSI3bIBAHUS, CIIMBKH, XUMUYCCKHA U ()epMEHTATUBHBIN

MPOOUHT, OTPaHUYEHHBIN MPOTEOTIN3, TOYIPUHTHUHT.



BbICOKONMPON3BOAUTENbHBIE METOABI aHATU3A. POOOTH3AIMS 1 MUKPOQITIOUIIKA.
KomMOunaropabie 6nbmoTeku. MeTobl co31aHus U padOThl C KOMOMHATOPHBIMHU
o6ubmuorekamu JJTHK/PHK. SELEX. IIpoGiema koMOMHATOPHBIX OMOIMOTEK O€IKOB: (paroBblil n

PUOOCOMHBIN TUCIUIEH.

JINTEPATYPA nnst noAroTOBKY CTYJIEHTOB U M€/1aroroB

OcHosHnan ntumepamypa:

1. JIstoun b. I'enbr. MockBa. bunom. 2012.

2. b. Ans6epte, A. [lxxoncon, . JIetouc, M. Padd, K. Pobeprc, I1. Yontep. MonekynspHast
ounonorus kinerku. (5 uznanue). UKC. Mocksa. R&C Dynamics Uxesck. 2013.

3. Flint, Enquist, Racaniello, Skalka. Principles of virology. 2™ edition. Washington, D.C. ASM
Press.2004.

Jlononnumensnaa numepamypa:

1. Puc 3., Crepubepr M. Benenue B Monekyisipayto ouonoruto. M., «Mup», 2002.

2. B.Lewin. Genes VIII. Pearson Education, NJ, 2004.

Ilpozpammnoe obecneuenue u Hnmepnem-pecypcol:

1. (Paznens! [-1V) Caiit-komnanboH k 3 u3ganuto kaura Leningher A.L., Nelson D.L., Cox
M.M. Principles of Biochemistry (Worth Publishers, 2000), ¢ uaTepakTuBHbIM 3D CTpyKTypHBIM
moysieM: http://rnp-group.belozersky.msu.ru/links.html

2. (Pazgensr I-1V) Biochemistry online: An Approach Based on Chemical Logic, by Dr. Henry
Jakubowsky: http://employees.csbsju.edu/hjakubowski/classes/ch33 1/bcintro/default.html

3. (Paznens! I-1V) Berg .M., Tymoczko J.L., Stryer L. Biochemistry, Sth Edition, Online
hypertextbook:
http://www.ncbi.nlm.nih.gov/books/bv.fcgi?call=bv.View..ShowTOC&rid=stryer. TOC&depth=
2
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	Основы. Вектор. Плазмидные и интегративные вектора. Ферменты и реакции, применяемые в генной инженерии. Эндонуклеазы рестрикции, ДНК-лигаза, полинуклеотид-киназа, щелочная фосфатаза. ДНК-полимеразы. Обратная транскриптаза.
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	Продукция рекомбинантных белков. Решаемые задачи. Экспрессионные системы, их особенности и применение. Векторы для экспрессии.
	Продукция белков в бактериях. Основные системы векторов. Регуляторные последовательности. Промоторы и требования к ним. Слитые белки. Тэги для выделения и иммобилизации белков. Способы детекции рекомбинантных белков. Использование сплайсинга белков в генно-инженерных целях.

