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Beeaenune

B oOcHoBY HacTOAmIEH MNporpaMMBl  ONOKEHS CHEOYIOMHE PAZENE;
CTPYKTYpa M ynrumn Genkos; cTpykTypa H OHOCHHATES HYKIEHHOBBIX KHCHOT:
cTpyKTYpa pHOGocom n GuocuHTes Genwa; remomura. [lporpamma paspaGorana
IKCIMEPTHRIM CoBeTOM Bricmel arrectaumornoil KOMHCCHH no OMONOTHYECKHM

HAYKaM.

1. Crpykrypa u thyHkunn Geaxos

buonormdeckne  Qyuxunn  GenkoB ®  nenTHmoB,  DHIMKO-XMMHMecKHE
CBOHCTBA aMHHOKHCIOT. Metoae onpefencHus conepmanui Genka. [Tepsnunan
CTPYKTYPa Kak ypoBeHb opraHuzauun Oenka. Joxasarenscrsa HHIHBHIYATBHOCTH
Genxa. MHKporeTeporeHHOCTE Denkos.

XUMHYECKHe METOIE HeCNel0BaHHA CTPYKTY P DENKOB.

Onpegenenye aMHHOKHCIOTHOTO COCTABA OEnKi MeTonsl onpepenenus
NMEPRHYHOH  CTPYKTYPEL (DepMEHTATHBHEIE  MeTONH (parmenTanmu
NOTHNENTHIHOH wenn, XHMHYECKHe METONH cHeUHdHYeCkoro paclienneHns
NENTHOHBIX CBA3eH. PafeneHHe nenTHAOB, NONYYAEMEIX TPH paclienicHHA
benkos. Ompenenerme N-KOHIEBEIX AMHMHOKHCIOT H NOCHEIORATENEHOCTERH,
Jlokanusanns gucynshunnex canzeli B Genkax, TTemmigroe KapTHpoBaHHe.

THroBbIE peaxitny XMMHYecKol MommQHKaiT DYHKIHOHANLHEIX TPYIIL
Xumuieckas MOAHUKAIMA B M3YUCHHN MONEKYIAPHEIX KOMILIEKCOB B AKTHBHLIX
LEHTPOE (hepMEHTOR.

Macc-cnerTpomMeTpua Genkoe.

KondopmannoHHbe cBoficTBA TOMHNENTHIHEIX Hemnei.

Crpykryphrie ocobennoct nenmuanoi ceasn. Crepuyeckne OrpaHHYeHHt H

BTOPH'IHAR CIPYKTYpa nomunentuinoii nenn. Ponk BomopomHex cessell B

(popmEpoBAHKY BTOPHYHOH CTPYRTYpH. O-CNHpalbk KAk BaWHEHINHE snemMeHT
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BTOPHYHOH  CTpYKTYpel. Pomk  GOKOBRIX PAIHEANOE  AMHHOKHCIOT B
(popuMuposanun ocnupaneil. B-crpykTypa: napannensHoe W AHTHIAPANIENLHOE
pacnonoxenne Uened npn QopMHpoBaHKH cnoes. TTeTnd, MX NOKaTHIANNS Ha
nosepxHOCTH  OenkoB.  P-winuneka  Kak  aMeMeAT  CTPYKTYpH  GenKoB.
Tononornyeckmne qHArpaMME], HX 3HAUSHHE,

DopMHPOBAHHE NPOCTEIX MOTHEOB M3 3/IGMEHTOB BTOPHYHOH CTRYKTYPHI
Motus rpeueckoro wmoua, motHB B-o-B. [omesst, ux QopMmuposanie u3
CTPYKTYPHBIX MOTHBOB,

Ipermanas crpyxrypa Genka. CrabHIBHOCTE MPOCTPAHCTBEHHOH CTPYRTYPEHL
[Bapodobuoe azpo. Popma, KOMIAKTHOCTE H AHHAMMKE MOIeKynLl Denka. Pone
AHCYNBUANEIX cBAsell B cTalHiMszauMW TpeTHUHOI CTPYKTYPEl HEKOTOPBIX
DeNKoB ¥ NenTHAOE.

OcCHOBHBIE ~ KNACCHl  CTPYKTYD  JAOMEHOB,  O-IOMEHHHIE CTPYKTYPBL

Cnupanuzanus crmpaneii; HopMUpoBaHAe ToMEHOB
H3 METRIPEX O-cnupaieH; rnodHHoBat YIAaKosK:, CIOMHEE CTPYKTYPEL, COfep#a-
IIHE O-CIHPATTH.

ot/ p-noMenHbIe CTPYKRTYPLL YTIAKOBKA MOTHBOB, BKIIOYAIOMIHY napaenbHbe

B-crpyktypei.  «a/p-6ousm». Poms  c/f-motuson B CTpyKTYpe  (hepMenTon:
(opmuposanke runpodobhoro  sxpa, hopMHpOBAHHME AKTHEHBIX  [EHTPOB,
Pacrionosenne o-crpaneil B OTKPLITEIX H30rHyTHX OU/P-cromx. BosmomHocts
NpeACKasaHiA PACTIONOMEHHS AKTHBHBIX UEHTPOR (epMeHToR B OUB-cTpyRTYpax:

TAposHn-TPHK-cHHTeTata,  kapOokchnenTHiasa,  apafHHOI0-CBAZRIBAROULHT

benox,

PetHon-ceaspBaronmii  Genok, KaKk  nIpencTABHTENS cyTmepeeMeiicTna.
Crpykrypa Helfipamuengass u GB. MotHB rpeveckoro kmoua o CTPYKTYPa
KpHeTannuHos. benku ¢ B-compansHeivME noMerami.

Yisnapanue Genxamn JTHE.
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[pokapHoTHYecKkre cHCTEMBL. POTE CTPYKTYPHONO MOTHBA «CTTHPATBIOBOPOT-

CIHPANE» KaK BaWHeHIIero sneMenTa B cnenmdnueckoM yinasanun JIHK-Genoxk,
A-penpeccop u Cro-Genok. AnnocTepHueckiii KOHTPONb CEAIBIBANMA GENKOB ¢
AHK. Penpeccop tpunrtodanoBoro onepowa, penpeccop NAKTOIHOTO ONepoHa,
tenox CAP: crpyxTypa # Bsaumoneiicteune ¢ JJHK.

Yanasanwe JTHK sykapuotndeckumu darxTopaMu TpaHckpunimm. CrpyrTypa
TATA-Boxe-caassiBatowero Henxa, ero ssaumoneiicraune ¢ JIHK, dopuuposanne
reteponimMepos. benok p33: crpyrTypa M B3anMoneiicTene ¢ JIHK.

Creupduyeckne TPaAHCKPHITIHOHHBIE HAKTOPEI SYKAPHOT.
TpanckpunUHOHHEIE GAKTOPBL, CojpepHKAalHe MOTHE UWHKORMX NAMBUEE |-ro
Racca: CTPYKTYPA, creundmanocTs Bsanvoneiictend ¢ JIHK. Tunk-conepmanme
MOTHEEL TTHOKOKOPTHROMIHEIY — PELENTOPOB, JHMEPH3ALMA pElenTopoB |
cexaeiBaHHe ¢ JTHK. Perunonn-X-penentopel. Petientopsl cupothl,

Tpanckpumimonnsie hakTophl ¢ GHHYKNEAPHBIMH LHHKOBBIMH KIACTEPAMHM
(GAL4): crpyetypa w coeuuduueckoe vimasanme JIHK. Jinaepuzanmsa
TPAHCKPHUITIHOHHEBIX (AKTOPOB C Y9ACTHEM «ieiIHHOBEIX MONHAIHY (CTPYKTYpa H
B3aumoneiictane ¢ JJHK GCN4, MyoD, Max),

Crpyxrypa Genkos, NPHHHMAKOLIIHX YYACTHE B nepeadaye cHrHala B KICTKY,

G-Gemin, ®x  cipyxrypa w  dyskwan  (Go, GB, Gy). Ras-Genox.
Bsammonelicrene UMTOKHHOB M NOAHTENTHIHLIX TOPMOHOB C PENENTOPAMH.
Teposunrnnasame penenropsl. SH2-w SH3-mopynw, wx CTPYETYPa H POlb.
Crpyrrypa Src-THposHHKHHAZSL

Crpyxtypa daxropos Genkosoro cuaTesa.

Darxropel Genkosoro cuaTesa, kax GTP-cRmsbBaonie Genkw (EF1, EF2, EEF3
u ap.) PyHKuHoHaNsHEE nepecTpoiikn. CtpyxTypa PHK-y3Hamw0mero MoTHES.
Crpykrypa paGocomnsix Genkos.

DuGpunnapHeie Gemxy,

CrpyKTypa KONArEHA, SMACTHHA, KEpATHHOB, DHOGPOHEKTHHA, NAMHHHHA H

¢rbpouna wenka.



HunyHOr 100y nHHEL
Crpykrypa anTuresn. BzaumoneiicTaHA AHTHTEH-AHTHTEND,

[MocTrpancasuHoHHas MognpHEaIHg Genkos.
Hoauposanue octaTkoB  THposuna, OOpasosanue OCTATKOB

YkapbokcHrmoTaMuHoBoi KucnoTsl, [HapokcHiuposanue Genkos. AlETHIHPOBAHKE
1 ADP-pubosnmiposanne Denkon,

Docdopunuposanne  Genkos. TlpoTeHHEMHAZE M NpoTeHHGOCHATAIEL
Cynearuposanne THPO3IHHA.

Orpasvuennsif  npoveonws  Genkos.  [lpoTeonmTHuecKas  aKTHBAIHA
suMorenos. TpoTeonuriuecknil MPOLECCHHT NpeilecTREHHHEOR DHOMOIHYECKH
AKTHBHEIX nenTHaok. CnnaficHur Denkos (MHTEHHSI ).

Unmkosunuposanue  Oenxos.  [iMKOnporeMam #W  NeNTHAOMTHKAHEL
Nrinkonporenusl H O-IITHKONPOTEHHEL

Jumonporenasl.  Jlunonpotenasl ¢ C-KOHIIEBRIM  TIHKOIHITHAOM.
Janonpotenas ¢ N-koruesoii nunuasol rpynnoit. TpenunupoeatHse Genku.,

Mabuparentnan  nerpaganua  Genxos.  ATP-sascHmuii  nmpoTeonns.

YOHKBHTHH H ero yyacTHe B Moaudmranyy Gelkor H B NpoLecce Terpajaimi.
IlporeacoMsi.

Meronsr Hay4eHHn Oenok-GelKoBbIX B3aMMOneCTRMI.

Qaropuiil gucrnefi nentugos. [Mowck GenkoE naprHepoR ¢ MOMOLILIO
APONCKeBOl ABVXIHOPHAHON CHCTEMEBL.

Mirxenepus Denxon,

[Nogyvenne  MyTaHTHBIX  OenkOB  MeTOJamMu calT-crieludueckoro

myTaredesa. [lonysenne cantix Genkos. Cunares Genkos de novo.

2. Crpykrypa i GHOCHHTES HYKACHHOBLIX KHCAOT

Crpyxrypa JTHI.
JKCNEPUMENTE], AOKA3IHBAIOMIHE reHeTHeckyo pyaxumo JHK. abkocts

ApoitHoit cnupamn JTHE. @usaueckne napaMerpsl KoHGOPMALMOHHELK thopm
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AHK. Hexanonnveckue dopmer JTHK. Tlaps Xyrcrsma, Tpunnexcer. Bruanune

HYKNEOTHIHOH NOcneoRaTentHOCTH Ha crpyrrypy JIHEK. Ceepxenupanusamis
HAHK. Tlowsate o mnapamerpax CBEPXCIUPATHIOBAHHOR  Monerkvam  JIHE,
Kondopmanponusie  nepexomm s CEePXCIOMPANTHIOBAHHON  MoOJexye,
Tonousomepass 1 Tonorzomepsr JTHE, Turme TonouzoMepas. Perynauna yposna
KTHBHOCTH TOMOHIOMEPA: B KIETKE.

Pernmuxanna JTHIE.

Tounocts  Bocnpomapenenus  JIHK. [Nonumepassl, y4HacTBYOIME B
PEILIHKALNH, HX (PepPMEHTATHBHAN aKTHBHOCTE. BuIxa pennuxaumps, cobsiTus Ha
OTCTAFMUEH HATH. DepMenThl B pennuEAMOHHON BHIIKE. HAHK-nonnmepasa 111
KHIlEYHOH nmamodkd. [lowste o npoueccuerOCTH monuMepas. Poms OHMEPHOI
CTPYKTYphl B KoopAnsammd cuxtesa JHK wa wommnementapueix Hutax,
Ocobennoctn JIHK-nonumepas sykapuor. Perynaums HHHIHAIHH PeriHKALIHH ¥
E. coli. Crpyktrypa yuacTka crapra pemumxaips (origin). CTpykTypHEIE Nepexos!
JAHK B pafione crapra pennmxaupm. [TomatHe o penaHkatope.  Pone
METUIHPORAHHA B pPerylAlHM pemnHkauuk. TepMHHALMS penNHKALMH Y
DaxTepuii,

OcoGeHHOCTH PeryAALHH PeNHEAIHN TIA3MHL.

Penmmukonsr y 2ykapHoTr, HX usMeH4HBaocrts. TIOHSTHe O CTAHOHAPHEIX
“PenIHKATHENLIX dabpuikaxe. Ol y aposcweil, ux cTpyKTYpHO-GYHKIHORANLHAS
OpraHuIaIHA.

Monexynaphusie MeXaHHIMB], CBASLIBAIOLIHE KNCTOYHBIN LUK 1 PErUTHKALHID
JHK. Hukanser 1 nporennkanase. [TpoTooHKorems:, YHACTBEYIONIHE B perynamus
KNETOMHOTO LHKNE. PaclHCaHHE penHKalny YHaCcTKOB XPOMOCOME! B KIETOUHOM
LMKITE.

Jokaneras  amonaduxauns  yuactwos JHK B pasBurun. Boamoisie
MEXAHHIMEL  MOKANBHOH amnmndukaims.  Asmunmkon.  [Ipescrannenne  of

JBONIONHH TEHHBIX ceMelicTs. Pennmkaumsa nmo Tamy «xaTamerocs KONbLA

(tharoras JHK).



7

[pofnema penmukamuu nwHelHoro HesamkHyToro gparmenta JTHK.
Tenomepel. Tenomepaza, ocofeHnocTd  CTpPYETYpHOH oprammsammn  (PHE-
KOMITIOHeHT). TeopHa cTapeHHs B CBS3M C IHHAMHKOH CTPYRTYPH TelOMEpLI.
Hekanonudeckne cTpykTypsl B paiioHe TENOMEPHEIX NOCIENOBATENEHOCTER,
Ocofennocty  crpykTypHofi  oprammsammn JJHK s pajiome nenTpoMeps.
HckyceTreHHan XPOMOCOMA Y 3YKAPHOT,

Pennskarusioe merunupoparne JTHK, Mopudukanua S-MeTHaugwrosuya
MyTamnHn. MeTiiass: y sykapior. 5-a3auWTHIMH Kak HArHOHTOp METHIHPOBAHNA,
MMnpiHTHHT renos v ero GuonorHYeckse nocnencteng. Jlokasatenscraa poJIH
MCTHIHPOBAHHA B PAIBHTHH MOSBOHOYHEIX.

Penapanma [HE.

I[lpaMas penapanns THMHHOBBIX IHMEPOE H METHIMPOBAHHOTO TyAHHHA.
ImakosHmasel.  YpaunnriHKOIMIAIE. INCIHIHOHHAS PENApAlMS, (epPMEHTEL
Mexannam NperMyniecTBeHHON pelapaiHy TpaHCKPHOHPYEMEIX FeHOB.

Bonesun, ofycnosnennsie nedextamu penapauun. Mexauuss penapaiun
HeCTapeHHBIX  mykneoTHOoB. Poas  metHnuposanwms.  SOS-penapamps.
[Ipenctapnenus of onmbxax pernukaimy, o6yCIOBIECHHRIX CKONBKEHHEM HUTER
npu pennukauus. Mexanumam ofpasosanna koporkux norTopoB. Mukpo-
MHHHCATELTHTEL  KOPOTKHE TaHOEMHBIC MOBTOPEL «JKCHAHCHA TPHILIETHEIX
MOBTOPOEY H AHHAMHYMECKHE MYTAIHH.

PexomOuHarma.

[Monarre o obmel (roMoxorkunoil) 1 calTenenmndeckoi pexombuHaLHN,
Pazniune MOTEKYNSpHBEIX — MeXaHuIMOB  obwedt wu cafiTtcnenudmdecko
peROMOMHAITHE.

Mopens perkoMOHHAIK, DpeANoOnaramad ABYHUTEBOH Pa3pRIE H perapamH
paspelid. Ponk pekoMOMHAIMH B NOCTPEIIHKATHBHON pENapariHu, CrpyrTypsl
Xommujes B MOIZeTH pexoMbuHanHN. Murpamms  setsH, reTepoayIIeKCEl,
pasperneHue cTpykTyp Xonnuaes (dpepments).

['eHHan koHBepCHs, ACHMMCTPHYIHOCTE  Iennoil  KoHBepewu. Ilpoaykrm

PEKOMOMHALHMOHHOTO  AKTH,  CONPOBOMCIAIOIIETOCH  OOMEHOM tpoaHTAMH,



8
Hoctmetiotiaeckan cerperamms ¥ Apoxckel KAK IOKA3aTENBCTBO MeTepoIyILIerca
NpH peROMOHMHALIHMK,

Iu3uMonorns pekomOuHammn v E.coli. RecBCD-koMnmexc. Benox RecA.
[pecunantiaeckuii  tdunamen, MEPAMETPEL €MD MONEKYTAPHON CTIPYKTYpSL
Obmen HUTAME MpK crBance. OcofeHRoCTH MHIPAITHH BETEH.

HBYHHTEBEIC pasprIBLL M renHas KOHBepeHa. Jlokye cnapHBaHMs y Oposcie,
PETYIALHA IKCIPeccHH. PasMuOKeHHe HHTPOHOR W reHHan KOHEEPCHA.

Cafit cneundudeckas pexombunanus. Tumsl XPOMOCOMHBIX MEPECTPOCK,
OCYWISCTBIACMEIX TIPH  caliT-clenpduIeckoi pexombunanun, Monexynapubit
MeXaHHIM JeHcTBHA «pexombuHas), Pons caliT-cnenuduyeckol pexomOHAALNH B
ICNPeccHH renoB ¥ Qaros. Meterpamus dara nambaa. PexomBimaza Cre thara
Pl. LoxP-caiiter. Cafit-cnemmdmyecxkas PeKOMOHHALIMSA JIBYHHTEROH NIasMHIE
APOHTHEH,

PexombHBauma ¥ BEICIUNX 3yKapuoT.

Ocobentoctn pexombunammy npuolpazosaniy renos HMMYHOrNoOYIHHOB |
petentopok T-xaetok. CurHa®sl pexoMGHHAILMN. MonexynapHele MexXaHHIME
«[pOrpaMMHPOBAHHEBIX OIHOOK) NpPH CAMAHHKW BAPHADENLHBIX M KOHCTAHTHELX
YUACTKOB MeHa, MaTpHYHEIe H HeMaTpHIHbIE MEXAHHIME AOCTPOHKH CITHBASMEIX
dparsesTos,

[Tonex:HBIE 3AEMENTE TEHOMA Npo- ¥ 3YKAPHOT. [S-ToCHeioBATENEHOCTH, HX
CTPYKTYpa. [S-NOcneopaTelbHOCTH KAk  KOMIOHEHT F-daxropa Gakrepmii,
ONpEIensomero  cnocobHOCTE nepelaYdl  reHeTHYeCKoro MATEPHATA [pH
KOHBIOTALTHH,

Tpancnozons: Gaxrepnit (Tn3, TnS, Tn9, Tn10). Mexanmamel TPAHCTIOIHI[HH,
Pesonsnaza, dyuxinn pesonssasss. Pons CBCPXCTIHPANHIAIHH [IPH TPaHCIOZHIIHH,
Peryasums Tpancnozuumn Tnl0.

TpaHcnozonsl  sykapwor. JIRyXKOMIOHEHTHAS CHCTEMA TPAHCTIOI0HOR,
[Monneni (axrupnpii) 1 nedextuwmii Tpascnozons. Biusmie TPAHCNIOI0HOB HA
AKTHENOCTE NEHOB ¥ PACTeHHI H NPOCTPAHCTBEHHBIN PHCYHOK SKCIPECCHH TeHOR,

[Ipencrasnensne o ropraoHTANBROM MepeHoce TPAHCTOIOHOE.
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Henonszopanse romomormunoii u calit-cnewmpirieckoll  pexoMOHHAUMK B
H3IYHEHHH NeHOB 3yKapHoT. MeTo) «HOKayTa» I'eHos,

Tpanckpumuus y npoxapuort,

Ocoensoctn  ctpykryper  PHK-nomimepazsl. O-tpaxtop.  Cranum
TPAHCKPATIIHOHHONO UHKNA. PeruiMkaibs H TPaHCKPHIIIHAL Crepxcnupannsanis
H Tpanckpunuua. Curma 54, «DykapHOTHUECKHe DNEMCHTH» B PerynaLHn
TPaHCKPHNIHH. TepMUHAIIRS TPAHCKPHIIIHHN. [Monapurie MyTamm,

HeraTHBHAH W  [OIWTHEHAS  perynaims TpaHckpunumd.  CAP-Genok.
Perynaums tpankpununs s paseutam dara A, [peausms y3nasanus JIHK
perynaTopHEIME DelkaMu. ATTeHIOAIHA TPAHCKPHITIIHH,

TpanckprnuuA y sykapHor.

IlpoMoTop y sykapHoT. BasaneHas TpancKpHIILHA, DaKTOpPHl TPAHCKPHIILHHA.
[onstHe © IHC-AEHCTBYIONHX IIEMEHTAX, TpaHc-akTHBaIMA TPAHCKPHITIIHA.
Omxauceps W calinenceprl. «Mouyman nocaenosatensaocrei JIHK, VIHABAEMRIE
coetduyeckiMn  Genkammo Poas  «ofpathoii  remetiins B PAIBATHH
MPESCTABIEHIH O PETYIAUHE TPAHCKPHIILHH ¥ 3YKapHOT.

BenkoBbie joMeHEl, yahaomme crieqndiYeckie NOCENOBATEIBHOCTH JTHE.
l'omeopomen u  rewsi-cenexropu. «llefiumnosan  mommmmy u JHMEPH3AIHS
arropon rpaHcKpHILMH, «LIHHKOBLIE TATBLED,

SinepHbie pelEenTOpE FOPMOHOB, HX THIEL H 0COBEHHOCTH Y3HABANHA JTHE,
PenenTopri-cHpoTsl. PeTHHOeRAS KHCNOTL. DTeMeHTh KOHCEPBATHIMA B CHCTEMAX
PEryIALMH TPAHCKPHIILHT,

Buewmme curuanel, AKTHBHpYIOIOMe TPAHCKPANIMO TeHos,  CHoTeMa
nposenenyA curianos. Cemeiictsa nporoonkoredos Jun u Fos kax daxropos
TPAHCKPHIIITHE. ANBTEPHATHEE! TP BRIGOPE NYTH pasBHTHA — nHpdepenumponka/
nponttepanna. Caifrer AP1 1 CRE B npomoropax,

Tpanckpunmmonnsie Qakrops B DAsENTHH MHOTOKTETOHBLX OpPraHu3IMOoB,

[oustue o mopdorerax, npuMepsL [MpoctpancTReHHO  OrpaHHYeHHEE

MOPROTEHETHIECKHE MPaIHeHThL,
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XpomMaTHH.

CTPYKTYpHAR oOpraHM3alms HyknaeocoM. HykneocoMsl © TPARHCKPHITIHA.
Moanukalus THCTOHOE M JIHHAMHYECKAS CTPYKTYpa XpOMaTHHA. Chopra
HYKNBOCOM, B¢ 35Tankl, HYKIeOIIasMHH. 3aKOHOMEPHOCTh paCHONOMEHHA
HYKJICOCOM OTHOCHTENILHO MPOMOTOPOS 1 YHACTKOB HAYANA PEIUTHKALHH | defanur
Hykineocom). Tlpeacrasnenwe o «nepeMoenHpoBaHHHN XpoMaTHHA. AKTHBHOE
nepeMosieTHpoBanie.  Merunupoeanne/ nemernanporanne JIHE, cBase
MoJHHKAIHEH THCTOHOE B HIMEHEHHEM AKTHRHOCTH MeHOE.

OcofeHHoCTH  CTPYKTYPH XPOMATHHA TONOBBIX XPOMOCOM B CHTIH  ©
KOMIIeHCAIHEeH pasiuyamnii yicaa reHoB X-XpoMoCOMBl Y PA3HEIX TON0E.

lpencrasnenne o netensHol OPraHH3ANME XpoMOCOM. SIepHLI MaTPHEC.
JIOKYC-KOHTPONHPYIOINHE  PaifOHEl M «UHCYJASTOPED:, Buyrpuagepnas
APXHTEKTYPa XpoMocoM. HABIeHHe TPaHCBEKLIHH.

[pouecennr PHE.

Onpepenenne  npouecchnra. Murpons, crmaticusr, Knaccuduxauns
HHTpOHOB. MuTtpomm rpymns |, OcoleHHOCTH CTPYKTVPEL M MeXaHHIMEL
crnaicHuTa. Pubosumel, ux cnemndutnocts. BosmowHooTH npumenenns ma
«okayra» PHK. Hurpons rpynns 2, mexasusm crinaficuara. Metpoust rpynm 1
H 1Y pasHEIX OPraHu3MoB (IBOMIOLMOHHLIE CBAIH).

Cnnaficisr npe-MPHEK s sape. Pons mamax spepuex PHK u fenkossx
paxropos. Crnaiicocoma. Momudukanms konuessx obnacteit MPHIC — K3MMpOBAHHE,
MOMHAACHHIHPOBAHHE,

Ocobenroctn nponeccwnra TPHK u pPHK y Gaxrepuii. OcoBennoctu
nponeccinra pPHK s sapeimxe. PHKaza P kax puGosnm.

Tpanc-cnnaficunr. Ero pacnpoctpasenHe. AJbTepHaTHBHI —crmaiicuET,
OpHMEPE..  bHONOrWYecKkHe NOCNENCTBHA  ANLTEPHATHEHOID  CrmAMCHHTA.
DHxaHCepel M caHneHceps! cnnaficuara. SR-Genkw, ocofeHHOCTH CTPYKTYDSI,
POIE B ANk
TEPHATHEHOM CILTaHCHHTE,

Pepaxripoeanne PHK. Monekynaptsie Mexanmrsmbl. THITH pPenaKTHPORAHHA
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(mpuMepbI).
Jerpananus anoMansaex MPHE,
OOparHas TpaHCKPHII,
Pone ofparvoif TPAHCKPHIIHH B JBONIOUHH M WIMEHYHBOCTH TeHOMEA.
Perporpancniosons, ux  THIEL PeTpoTpaHcmosoHEL, comepalie nNHHHBLE
ROHUeBRE MOBTOpL,  Ty-anement gpoxcoweil, Ilcemmorens. BosmomHbBIe

HCTOMHHEH 00paTHOIl TpancKpHITa36,

3. Crpyxrypa puGiocom u GuocknTes Gesxa

Crpyxrypa u yugiun PHE.

Mup PHE. OcHosrBle THIEL M 0CHOBHEE QyHKIHH KIETOUHED H BHPYCHBIX
PHE. Ofwmme npeumuns sropuusoil  crpy kTypel PHK. [Dmmoteiza o
MPOHCXOMASHHH MH3HK vepes PHIC

lenetnieckuit koa W ero ceoiicrsa, Pacumdporka remernueckoro koma.
UTKAOHEHHA OT YHHBEPCATEHOCTH I'eHETHYECKONS KO/a,

TPHK, ee dyurunn. Bropuunas u tpernunas crpykrypa TPHE. Crpykrypa
anTHkogonoBol neram TPHK. Ammmoaumn-tPHK-cuuwrerassl — nmpa Eiacea,
Cynpeccopusie TPHE,

CrpyrTypa pubocom.

Mopdonorns m coctas IyKapHOTHHECKHX M NPOKAPHOTHYSCKHX pHOOCOM.
Hpuuupne erpyktypsl pubocomusix PHE, Homens, Komnagraose CROpPAMHBAHHE,
Pubocomuste Oenku: HOMEHKnaTypa, pasmooGpasue, NPHHLUMOE CTPOSHHA H
foxanHsaus B pabocome. OCHOBHEIE IKCIEPHMEHTANEHEIE NOAXOIL K HIYHEHHEO
Tonorpadas pubocoMHLIX Genkos.

Aucconnauns, passopauisaise w pasfopka pubocom,

DYHKIHOHANRHEIE AKTHBHOCTH H HYHKIHOHANBHEE AKTHBHOCTH pubocom.

Tpancnsuma.

[locnenoratensrnocts cobuTil npu chuTese Gema, Tpascnaunorns wukn,

Cranun Tpancnsumn. MonupuGocomsl. CKOPOCTE TPAHCIALIH, TPAHIHTHOE BPEMA.
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Hantpamus  Tpancnsups —  obmme NpHHEUHNEL.  [IpokapHoTuyeckuii u
IYKAPHOTHYECKME THn TpaHenaupn. OcoBeHHOCTH HHMIHALHH TPaHCIAMHH ¥
npokapuoT. HHHUHaTopHEe kononsl, wauyuatopras TPHK, Senkosnie dakrop
Tpancasiuy, pubocoMo-casIsiBaiomit yaactox MPHK, Hezasncnmas HEAUHALIS
i TPAHCIAUMOHHOE  CONPMKEHHE DOPH  TPAHCHAUMH  NPOKAPHOTHHECKAX
nonHuHcTpoHHmMK MPHE.

Ocobennoctn  sykapworudeckoit. MPHK »  waammamaw TPAHCHAUMH ¥
JyKapHoT. MexauuIMel CKaHWpOBaHMA W BHyTpeHHeidl HEMuMamEH,  Kon-
CBAIBIBAFOIMA #  XENHKAIHBIH KOMIUIEKCEI NPH WHHIHALHH TPaHCIALIHH Y
YKAPHOT,

DNOHTALMA TPAHCIALAK, DNOHTAHOHHEEI [THEL MaKTopLl 3N0HraIHH.

Cragus  cessesanma  amunoanun-TPHK B snosramsonzoM LHETE,
Crepeoxumun KoJOH-AHTHROOOHOBOID BIAHMONEHCTRMS, Daxtop anouranus EF-
Tu, ero crpyktypa ®  B3aMmoneiicTEHA. HMcnpagnenne  ommbox
(¢penaKTHpOBAHHE®) TPH CBAIBIBAHHA aMuHOALHI-TPHIC, Brnan cropocted
peakunn 1 GTP. I'unoresa Kpura o HeounosmaunoM cooTneTcTBHH IPH KOMOH-
AHTHEOMOHOBOM CIIAPHBAHIH
(Wobble-runotesa),

Obpasosanne nenTHAHOH CBAZH: XHMHYECKHE PeakiiHH,
HeNTHIRNTpaHCHEPAIHEL LEHTP, CTEPEOXHMHA TPAHCIENTHIALHN,

Jloxtoe wommposanne, DakTopsi, CTHMYIHDYIOUIHE NOKHOE KOOHPOBRHE,
Mexanyay  NeficTBHA  AMHHOTTHKOSHIHBIX  aHTHOWOTHKOE M MeXAHH3M
YCTOHUMBOCTH K HHM,

Cranus TPAHCIOKAITHH AMOHTALHOHHOTD LHKIE, OcHoBHEIR
JKCNEPUMEHTANLHEIE TECTEE HA TpaHcnokammro. Momekynspumiii  Mexanmsm,
Dakxrop snorraumn EF-G, ero cmpykiypa W ero ssamMoneiicrsus, KoHuenuus
NEPEXOAHOrD  COCTOAHHA [PH  KATANH3e CTAOWi SMOHTALMOHHOTO [HKIA
thaxropamu snowranum. Pons ruapommsa GTP.

Mexanuzm KOIHpOBaEHA ceneromHeTeN A —2 | -1 AMHHOKHCIIOTRI B OEIKaN.
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DIIOHTAIHOHHBIE TOKCHHEl, MEXAHHIM MX feffcToHa. Mexauusm HnefcTBHA

TETPALHKIIHHE W YCTOHYHBOCTH K TETPALHKIHEY,

Tepmunatms Tpancnsnun. Texyuects cron-koponos. TPHE, orsercreennbe
38 TEKYHECTh, HX AHTHKOOOHEL

Cronbxenwe © [pebikd  paGocoMel npu  Tpasenauud. CAsur pamMku
CHHTHIBAHHA [IPM TPaHCHALWH — Apa MeXaHHiMa. TpaHCHALHOHHEE Nayssl, HX
MEXAHHIM M QYHKITHOHATEHOE SHAYEHHE,

PenHHIHALIE ¥ NPOKAPHOT H 3YRAPHOT.

Peryasuus TpaHcasimH.

OcHOBHBIE NPHHLMITE PErYIAIHE TPAHCIALHA.

Juckpumuranus MPHK y npokapuwor m sykapuor s NMpoLecee HHHUHALMA
TpancaAHe. Mogynsums IHCKPHMHHALRK ¥ 3YKADHOT.

TpancnaunoHnas penpeccus ¥ npokapuor, llpumep apToperymHpyemoro
cunTesa TpeoHHA-TPHK-cuuTeTassl. Perynsins tpanensuun mPHE prSocoMimix
Benkos y npokapuor. Perynsums cunresa daxrtopa Tepmunamn RF-2 y Gakrepuii,

PHEK dara M52 1 peryasims sxcnpeccis ee UHCTpoHOB.

Totanbhas perynauus cuuresa Genka y sykapuoT uepes docdopuinposanme
thaxTopa nEHUHALNY e[F-2,

ToransHas perynanHA cuuTesa Oenka y aykapuor uepes docoprinposadme
thaxropa nEHIMAK elF-4 K craspBaromero ero Genka 4E-BP,

Perynauns TpaHcOAUME ¥ JYKapHOT KOPOTKMMH OTKDEITRIMH paMKAMH
CHHTHIBAHHA B JIHISPHOH MIOCICA0BATENBHOCTH,

TpaHcnauponRHas penpeccHs ¥y 3ykaproT. [pumep perynsumm cHHTe3a
(peppuTHHA. JlBa MexaHHMIMa TPAHCHAUMOHHON pempeCcCHH: HHTHOHpOBAHHE
CBH3BIBAHHA HHHUHATOPHOIO KOMIUIEKCA H HHTHOHPOBaHHE CKAHHPOBAHHA,

Perynauusa cKOpOCTH SM0HraIHE.

3'-KOHLEBEIE YCHAHTEAH HHALHALHH TPARHCIAINHE ¥ SYKAPHOT M BO3MOMKHBL

MEXAHHIM HX HeicTnHA,
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Macknposanuwe wMPHE B zapomsimessmx  wmeTkax. Mackuposanne u

Aemackuposanne  MPHK B smGpuomanewom passutusm W npe  kneroumoi
Andepenuppoeke. [TpuMep IHNOKCHTEHATL KPACHLIX KPOBAHEIX KISTOK.

Huopmocomer 1 ocrosroli Genok MPHIT. Boamowiad hyHEIHOHAN LHAR
POk ocHOBHOTO Genka MPHIL Jpyrue MPHK-casssisaroume Genkn mPHIT,

Cexpenna Genkos y npo- ¥ sykapHor.
TpaHCIAUMA H TPaRNOKALMS CEKpETHpYEMBIX Benkos qepes membpaHy,

Curuanbias runoresa cexpenun Genkos. OcoferHocTH CTPYKTYPE! CHTHANLHEIX

NenTHOOR,

DopMHpOBAHHE IPOCTPAHCTBCHHOH CTPYETYpPEI DENKOB.
Mexanmamel, obecnednsaionme NPABHNBHOE CEOPAYMBAHHE MOMHITSITTHIHELLY

uenei. llaneponks.

4. 'emomuka

Ornpenenenne reHomuxn, [lpenctasmennn o  Meromax HCC/IeIOBAHMUIH,
NPHBEAIIHY K BOIHMKHOBEHHKY reHOMHEHM. Mopensisie OpraHHIMEL,
HCTIQNEIYEMEIS ANA M3YHCHUR CTPYKTYPH H (ynxumil renomon, CpaBHUTenLHAS
reHoMEKA. CpaBHeHHe HYKNCOTHIHBIX NOCIEIOBATENBHOCTEH Kak CpeacTRO
H3Y9eHHA QYHEIMH reHoE,

KapTHposanie reHoB H reHOMOB.

[Mpencrasnense o pasnmunmx pHgax KApT resoma. PHIndecKHe Kaprel
resomos. Kapre pecrpuxtueix dparmentos, Bufimorexu TEHOB, TMPHHLANE WX
CO3NANMA, NPEICTABHTENRHOCTE, METOAR CKPHHHHTA. BexTopsl, Mcrnombsyemble
A cospanms GubnuoTex. Kaprel reHoMos kak HADOPEI YMOPALOYEHHBIX KIOHOB,
Kowmarn xknonos. STS (sequenced tag sites) Kak HHCTDYMENT COCTABNEHHA
QHIHYCCKHX KAPT FreHOMOB. HpuHumn nonuMepasnoil uennoi peaxumn (TILP),

[enetuueckoe kapreposanme. Homumopdmam resomos. TlomumopduaM mmn

PeCTPHKTHEIX  dparmentos  (TIIP®).  Mumu- o MHEpPOCATENNH T,
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Mononykneotaneii nomaMopduam (Single Nucleotide Polymorphism, SNP).

Bricoxo, cpeise M peIKOMOBTOPSIOUIMECH MOCHeI0BATENLHOCTH, | ANIOTHIIAL
Hacienosanse ranioTHnoB ®  pexomMOMHAUMM. EAumuisl  reHeTHHECKODNo
paccroguud. Ilonmmopdusm remoMoB Kak OCHOBA FeHOMHON JAKTHIOCKOIHM.
Moneky napHO-reHeTHYecKie OCHOBE HISHTHOMKALHH THIHOCTH, Monekynapuo-
TeHETHHeCKHe  Mapkepsl  (MI'M),  onpegenenme,  undopMaTHBROCTE,
HCHOB30BAHHE AN NOCTPOCHHY reHeTH4eckol kapTel. Hurerpupopannsie kaptsi
resomos. Henonssosanuwe MI'M a8 KapTHpOBAHMS TEHOE, OTESTCTBEHHEIX 3
Pa3BHTHE HAacHeNCcTBeHHbBIK 3abonesanuii. TTosnuyHoHHOe KAPTHPOBAHHE FeHOE,

Honatue o xpomocomusrx  abeppaumsx. Tpascnoxamun, [lenemmm,
LigroreneTnaeckas nuentudukaums abepparmil,

Beinenenne dparmenTos renoma. [eHomunie GuGnrorexn. TToHCKE KIOHOE B
reHoMHob Onbnnorexe, [IpHHUHD NPOTYIEH MO resomy. Tlouck rena s Goneimoii
obnacrn renoma. Cospanme ® amanns Gubnnorex kJIHK. Vnopanouenuuie
Gubnnorexn kAHK. Barmraroman rnbpuansams kax MeTo/1 CpABHEHUA TEHOMOE,

(JcoBEHHOCTH CTPYKTYPBI FeHOMOB BEICLINX 3YKAPHOT.

YHHKaTBHBIE H NOBTOPAIOMIMECH HYKACOTHIHBE MOCHEIOBATENRHOCTH, [eHnl
konupyromae PHE (pPHK, TPHE, mannie aneprsie # MATONNEMaTHHECKHE PHE).
l'enel, kopupyomue Oenkn. Mynbrurennsie cemelicrsa. TaHIeMHbe MOBTOPEL.
MexanuIMel 00pAZ0BAHHA W IPOMIOMAH TAHIEMHEIX nostopos. [losropsoninecs
NOCNENOBATENEHOCTH, paccesHHele no remoMy. SINE uw LINE snementsl
JHOTEHHBIE PETPOBHPYCHEE JneMeHTEL. | lenTpoMepHsie MOBTOPEL. TenomepHie
NOBTOPEL

I'eHOMBI opramenn (MHTOXOHIPHH, X1opONIacToB), lponcxomnenne JIHK
Opraser,

Herounmim nonumopduima reromMos.

Myrawan. TMpasnner vmyTamui. Tuner moppescnennii JTHIC. AnypHHHIAE,
Jlesamunuposaiye 5-METHN UHTOIHHA, CHCTEME! 3AUITE TEHOMA OT MYTALHIL.

Cxema knerounoro umkina. [[MKIHE-38BHCHMEIE KHMHasel, |eHbl CYIpeccopsl
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onyxoneH. I'ed Geaka p53, pons 8 penapaumn u anontoze. Muakrusanms pd3 B
OIYXOMeBbIX KNeTKax,

MoHorennsie  HacneqcTBeHHBle 3abonesamms. BpowmueHHse  medieirhi
meralonnsma.  TlpuMepsl  MoHorenmerx — 3abonesammii, DeHHNKETOHYPHA,
Myxosucumnnos. Meineasas aguctpodns Jomena.

Hsyuenne dyuxmmil renoma,
[pencrannense o QyHKUMOHATEHOH remoMmxe. Auanni GHOXHMHYMECKHX

QyHEIMH  MeToZaMi  GMOMH(OPMATHKM — TOMONOrMS  CTPYKTYP/aHanorua
QyHELHEHE,

[CnosmpoBanme ®  3KCIPECCHA TEHOB B reTEpONOTHUHLIX  CHCTEMEX.
Komnnemenramus myraumil. PHK untepdepenuus xax Meron nomapneHns
IKCIPECCHH TEHOB.

['eHeTHYeCKAR HIMEHEPHA KAK HHCTPYMENT HIYUEHHS [EHOB H TEHOMOB,

Cospanie TpaHCreWHBIX KHBOTHBIX. BBejieHMe TPAHCIEHOB B NPOHYKIEYC,
Homyuenne smBpHoHansHEX cTBONOBEIX KneTok. [lonyueHHe rOMOAMrOTHBIX
TPAHCTEHHBIX  MBIIIEH ¢ noMOIIEK 3MOPHOHANEHEIX CTBONOBBIX  KISTOK.
TIpHHIMNEL CENeKIHI COMABTHYECKHX KneToK. [IOMHHAHTHAR CaleKIn.

Henonezosanme perpoBupycos nna  Tpacrenosa., JKHIHeHHBI  mmEn
peTpoBupyca. [IpHHLMIE KOHCTPYHPOBAHHA PETPOBUPYCHRIX BEKTOPOR.

IKCTIPECCHA FeHOB B TPAHCPEHHBIX JKHBOTHBIX. PeryistopHie 3NEMEHTE,
HeoDXOOMMEIE I8 JKCOPEccHH.  JHXaHCepH W NpOMOTOPBL,  CcalThl
NONHANCHHIHPOBAHHA, MHTPOHEL HhdexT NonomendMs M NOAXOME K €ro
NPEOONEHNIO. INeMEHTEl NPHKPEILICHHA K AJepHOMY Matpukey. HMucymaropr
Hoxyc-
koaTpoEpyiomme obaacti (LCR). Moaxoas: k waydenmo GakTopos, BIHAIOLHX
HE IKCIPECCHID Yy KepoIHEX renoB. ['eHu-penoprephl

TpuHLA L HANPABASHHOH  MOaH(HKAIHH reHoMa, [ IprHIHIG)
HETATHEHONOIMTHBHON cellexiiH 114 otfopa NHAKH ¢ HaNpaBNeHHO BCTPOSHHEIM

resoM. HanpasnenHele nepecTpolKE reHOM& ¢ HCMONBIOBAHHEM CHCTEMBI

pexoMOHHASE
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Cre u caiitos LoxP. «Hokay» rexos.
Knonnposanne susotserx. [lepenoc AOEP COMEBTHYECKMX KNETOK B
Bebaficpabie RHUIEKIETEN C NOCTETYIONMM KIOHHPOBAHHEM HHBOTHEIX,
I'eneTnveckas HEMeHepHa pacTenii,

MosnexynspHbie OCHOBEL TCHOTEPATHH. BupycHEle BEKTOPBl H HeBHpyCHBIE

METOE! HEPEHDCA TEHOR,

[IpuxnanHele acnexTel reHeTHYecKOll HweHepHH, OcHoBr DesonmacHocTH

pabotsl ¢ pexomBuHaHTHEME JIHK,
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