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1. Henn u 3apa9n M3y Yenus MHCHUITHILL

Kypc «Buocuntes 6enka u ero PETYISILMA» ABISETCA COCTABHOM YACTBIO obpasoBarensHoit
IPOrpaMMBI aCITHPAHTYPHI 110 CHENHANBHOCTH 1.5.3. «Monekynspras 6uonorusy. Kypc paccunran
Ha aCIHPaHTOB, CHELUATH3UPYIONIUXCA B 06TACTH MOJICKYJIAPHOX OHOJNOTMH, W HAaydIHBIX
COTPYTHAKOB, HAYHHAIOLIHNX paGoTaTh B 3TOM 06IaCTH.

B xypce naercs ommcamme ocmosHBIX KOMIIOHEHTOB 0€/I0K-CHHTE3HPYIOIIEro arnmnapara,
MOJICKYJIIPHOTO ~ MEXaHH3Ma  CIIOXKHOTO MHOTOCTAMHNHONO nponecca OEIKOBOTO  CHHTE3a
(Tpaucnsmuu),  cnenuduueckux ocobeHHocTelt  sTOrO  mponEcca Y Tpo- H 3yKapHoT;
PacCMaTpUBacTCs NEHCTBHE aHTHOMOTHKOB M TOKCHHOBR. [Tompobro anamusmpyroTcs MexaHH3MED
PETYIAUMA TPAHCIAIMN B HOPMAIBHBIX KIETKAX U TIpH X 3apaxxeHnu (aramu u Bupycamu. Ocoboe
BHHMAHUE YJIENCTCS OIHMCAHUIO KITACCHYECKHX IKCIICPHMEHTOB, 3aJOKUBIIMX OCHOBBI HAIIINX
3HaHMH 110 6eNKOBOMY CHHTE3Y.

Llemn. B pesynsrate ocBoenus AUCTIMIUTAHEL 00YYaroMMHCS TODKEH 3HATE 0COOEHHOCTH IIPOIECCOB
OuocunTesa Genka y TIpO- M 3YKapuOT U MEXaHU3MbI HX PErYIIALHAH.

3anauu. ITonyuenne 6azoBbIx TCOPCTUMECKHX 3HAHUH O CTPYKTYpe M (DyHKLHSX TPHK, MPHK,
pubocom, Mexanusmax GuocunTe3a Geka u ero PETyJSIHK. YMEHHE UCTIONB30BATH MONyYeHHbIE
6a30Bble 3HAHMS.

Jluciumusa seasercs 00s13aTenbHOM.,

Kype «buocuntes Genka u ero PCTYJAIHAA) HETOCPENICTBEHHO CBSI3aH € PSAOM JpYrUX
KYPCOB TPOTpamMMBI ITOCIIEBY30BCKOIO MPO(eCCHOHANBHOr0  06Pa3oBaHUs 110 MOJIEKYJISIPHOI
6uronoruu:

«IIpuHIANEL CTPyKTYpPHOM Opranmsamuy Gemcos U HYKJICHHOBBIX KHUCIIOTY;

«MoutekynsipHas reneTukay,

«Metozpl xumun Genkay;

«DU3NYECKIE METOBI B MOJIEKYTISIPHOM OHOMOTHMY;

«Monexynspaas GHOIOrUS KITeTKHY
H JIOJDKEH IIPOBOAUTHCS NAPAISIIBHO ¢ HEMH,

Ob61mas TpymoemMkocTs kypca — 2 3ET, u3 uux nexuuu — 36 yacos.

2. Copepxanue qucuHIIMHLL (Mopy.Jis)

1. Obmas xapakrepucruixa npomnecca GuocuuTe3 Geka (Tpancasiumn):
1) ypaBHenue CYMMapHOH XHMUYECKOH peaKum;
2) BHEepPreTHYecKoe obecreyenue nponecca TPaHCIISIIHH;
3) KOMIOHEHTEI anrapara TPaHCIIAIHUH,
4) NONAPHOCTH TPAHCITALH,

2. Beckaerounsre cuerembr 0eaKxoBOro cunTesa,

3. OcHoBHbIe MeTOABI H3y'4eHHsI ocobeHHOCTel TpaHCcasIIUN
1) Geckierodnbie cucTeMs
2) caxaposHsiif rpaguenT

3) pubocommusiit podaitmmr

4. Tpu craguu xumnveckoi Peaknuu OuocunTesa Geska:



1)
2)
3)

aKTUBALHSI AMHHOKHCIIOT,
aKIENTHPOBAHHE AMUHOKHUCIIOTHBIX OCTATKOB Ha TPHK;;

focneaosarensroe samemenue TPHK na amunoarm-tPHK B pubocome. DepMeHTsl,
KaTaM3upyIOIIHe OT/ENBHbIEC pEeaKI[HH,

5. AxruBamus AMHHOKHCJIOTHI ¢ nomMompsio ATP.,
Xumust ipontecca. Tun obpasyromeiics XUMUUECKOH CBSI3M, O6patumocts peakuuu u
CIOCO6 OCTHKEHHs Heo6PATUMOCTH. DepMeHTSI, HX BBIJIENIeHNE, HA3BAHMS.
Crenupmanocts Gpepmentos no OTHOIICHHIO K Pa3IMYHBIM AMHHOKHCIIOTAM.
AMHﬂoaunn—aﬂenﬁna'r—tbepme}rmhu‘i KOMILJIEKC,

6. Axkuenrtuposanue AMHHOKMCJIOTHOro ocraTka na TPHK.

D
2)
3)

4)

AJlanTopHas rumnoresa Kpuxka (1955r.). Tpusnmumn KOMIIEMEHTAPHOCTH KaK OCHOBA
THIIOTE3BL.

Orkperre TPHK u nponecca aKUEeNITHPOBAHUS AMUHOKMCIIOT (XOrany u 3ameunuK,
1957r.; Orara u Hoxapa, 1957r.).

O6uas xapakrepucrika IepBUYHOM cTpykTypsl TPHK: nmmua LEIH, YHUBEpcalbHas
3’—KOHIIEBas TOCIENOBATENHHOCTE,

Peaknus akuenruposanms aMuHoanuma. Xumus nponecca, Turm obpasyromeiics
XUMHYECKOM cBs3u. 3Hauenne CCA konna TPHK. ®epmentsr, YYacTBYIOIIIHE B
AKLCNTHPOBAHUH, UX Ha3Bauue. EAuHCTBO 06enx CTYNEHEH Mponecca — aKTHBALMH |
AKLICNTHPOBAHMUS — KaK PeakIuii, KaTaTu3upyeMbIX OJHUM (epMeHTOM.

7. DkcnepumMenTanbHas NIPOBEpPKa aIaNTOPHOM IHITOTe3bI,

1)
2)

3)
4)

Amuzoammn-tPHK kax hopma nmoctynrenus: aMuHOKHCIOTE B pubocomy.
Cremuduanocts TPHK 1o OTHOUICHHUIO K PasIMYHBIM aMUHOKHCIIOTaM. Y3HaBaHue
(hepmenTamMu uHmuBuAyaneHeIX TPHK. Pasnenenne HHAUBHAYanbHeIX TPHK. O
rereporennoctu TPHK ¢ onunakoroii CHENU(PHIHOCTHIO K AMHHOKHCIIOTE
(MHOXECTBEHHOCTS H30aknenTopusx TPHK).

OxonuarensHoe qoxasatenseTso aJanTOPHOM T'HITOTE3BI; OIILIT ¢ MpeBpaIIeHHeEM
nucrenHu-TPHK B ananuz-rPHK (IManBuns, JTunvan u Bensep, 1962r.)

Pomns aMmuHoanui-TPHK-cunTeras B ananTOPHOM MEXaHH3ME,

8. Msyuenne cTpyKTYpsl TPHK.

1)
2)

[lepBuunas CTPYKTYpa, MUHOPHBIE HYKJT€OTH/IEL.
YHusepcansaocTs MaKpOMOIEKyIIpHOM cTpyKTyphl TPHK, Bropuynas CTPYKTypa:
“KJIEBEPHBIN THCT”, ABYCIUPATBHBIE H ONHOCIHPAILHEIE YYACTKH.

3) Tperuunas crpykrypa TPHK,

4) Jloxanmsaums byHKIHOHAIBHELX LHEHTPOB Ha Monekyne TPHK.
5) Cunre3s u nponeccunr TPHK.

9. AmmHoamumi —-TPHK-cunTerasms.

1y

2)
3)

4)

JIBa kiacca amuHoauun-rTPHK-cunteras. Cy6nemunnunas CTpykTypa. Ocobennocry
NOMEHHOH OPraHM3aLuK U PACIONOKEHHUS byHKIHORATEHBIX neHTpoB. OcobennocTu
aMHHOanuupoBanus TPHK,

MynsrudepmenTarie kommexcrss CHHTETa3 y 9YKapuoT.

Crnenuduunocts amunoarmin-TPHK -cunteras mo OTHOIOCHHIO K aMHHOKHUCIIOTE |
TPHK; ommbxu npu AMUHOAUMIIHPOBAHHA W MEXaHU3MBI KOPPEKIIHH.

Cunres anapmonos.



10. Cnienudmaeckne MOAU(PUKAIMA AMHHOKHCIOTHBIX 0CTATKOB I0C/Ie AKIENTHPOBAHMS
Ha TPHK.

11. O6mue cBoOlCTBA reHETHYECKOTO KO0/1a.

D
2)

3)

ITonatue o komoBoM OTHOIICHUH, O HEIIEPEKPLIBAEMOCTH KOAOHOB, OTCYTCTBHH
3aILATBIX, BRIPOXKACHHOCTH M YHUBEPCANLHOCTH F€HETHYECKOTO KOJIA.
OKCIIEPUMEHTAJILHOE JI0KA3aTEILCTBO HEIEPEKPLIBAEMOCTH KOJIOHOB C IIOMOIIIBIO
TOYEYHBIX MYTAaIHi.

OKCIEepUMEHTABHOE JIOKA3aTeTbCTRO TPUILIETHOCTU KOJA M OTCYTCTBHS 3aIIATHIX C
TIOMOIIBIO MYTalMH, HH/YIHPOBAHHBIX AKPHIHHOBEIMU KpacUTENSIMH.

12. Pacmudpoka renernaeckoro koaa.

)

2)

3)

4)

3)

6)

VickyceTBeHHbIE MOMMpPUOOHYKITCOT B KaK MaTPHUIBI Il CHHTE3a IOJIUIIENTHIOB.
Otxpertue Hupenbeprom u Marren 3¢ dexTa moNHypUAHIOBON KUCIIOTET (1961r.).
IIpuHimn MeToa SKCIIEpHMEHTANBHO paciuppoBKH COCTaBa KOJIOHOB IPH
HCIONE30BaHMY HCKYCCTBEHHBIX MATPHYHBIX MOJTMPHOOHYKICOTHIIOB.
Hcnone3oBauue romomnonumepos (kogorsr UUU, CCC, AAA). Ucnionp3oBanue
TCTCPOIIOIMMEPOB pasniiHOro cocrasa (mpumep ¢ nomu(UC)). Coctas KoOHOB.
Ilpunnun Metoza sKcrepUMenTATbHO pacuu(ppoBKH MOCIENOBATENHHOCTH
HYKJICOTH/0B B kofionax. OTkpeitne Hupenbepra u Jlegepa (1964r.): cBs3eiBanme
amuHoanuin-TPHK ¢ tpunykneotnnamu na pubocome. CocraBienne KoI0BOH
TaOJIUIIBL.

OxoHyaTensHOE MOATBEPI/IEHHE CTPOCHHUS 1 (GyHKIUM KOZIOHOB IyTeM
HCIONB30BAHMS CHHTETHYECKHX MATPHI[ 3aJaHHON PETyIAPHON HYKIEOTHIHOM
nocnenosarensHocT (Kopana, 1966r.). Oxonuarensuas komosas Tabnura.
BriposkieHHOCTE reHeTHYeCKOro Koza 1 HEKOTOPBIE 3aKOHOMEPHOCTH 3TO
BPIPOKICHHOCTH; YHUBEPCANLHOCTH H HEKOTOPEIE 0COGEHHOCTH FeHETHYECKOTO KOJIa
Pa3HBIX OPraHU3MOB M MHTOXOHJIPHIA.

Pexonupyromue curnans! (n3menenwe 3nadeHms KOJIOHA, CABHIY PAMKH CUMTHIBAHMS
TIPOITYCK HYKJICOTH/IOB TIPH CUUTHIBAHHH).

¢

13. I'mnoresa Kpuka o HecTporom cooTBercTBum IPH KOJOH-AHTHKOX0HOBOM
CNAPHBAHHUH.
Ilpauna Kpuxa (1966r.); monpasku k npasuiiam Kpuka.

14. OrxpeiTie naGOpMALMOHHOI (MaTpuunoii PHK).

D)

2)

3)

4)

3)

HecootsercTBue Hykmeotuamoro cocrasa ToTasHOdM PHK cocrasy JTHK.
Koppensmus mykneoruasoro cocrasa HeGombmoit paxnuu PHK c cocraom JIHK
(Benosepckwuit u Cnupun, 1957-1958rr).

«Daroso-cnenupuueckasy PHK, ee ObicTpas o6MeHHBaeMOCTh (HeCTAGMITBHOCTE 1
ObicTperit cuuTes), JIHK-mon06HbIH cocTan (Bonekun u Actpaxan, 1956-195 8rr.).
O6napy:xenne Hecrabuisnoit PHK, HeCymel HH(OPMAIIHIO OT 'eHOB K pHGOCOMaM
npu (aroBoit HHPEKIUH: OTIBIT Bpennepa, JKako6a u Mesenscona (1961r.) o
LEHTPU(YrHpOBAHHUIO B rpaguenTe mIoTHOCTH CSCL

O6Hapy»xenue MedeHo «®aropo-crienupuyeckoity PHK IIyTeM
IEHTPUYTHPOBaHHS B CAXaPO3HOM TpajienTe (Z0 1 1oce AempOTeHHU3AIMH):
omsIT I'po 1 Yorcona (1961r.).

O6napyxenue meuenoit MPHK B HOPMANBHBIX KJETKAX IyTeM UEHTPU(YrupoBaHus
B CaXapo3HOM rpajiieHTe II0CE MyJIECOBOM MeTKH (10 M Tmocie AENPOTEHHU3AIUHM).
IIpuHLHMIT METO/IA TYTECOBOM METKH.



1S. CaoiicTBa u mpomeccunr marpuunbix PHK.

)
2)

3)

4)

3)

6)

Bpems xu3an MPHK B kiteTke 1 crioco6 ero OIIpEIEIICHHUS.

Honmumuctponnsre u MoHouucTponusie MPHK, Tpanciupyemsre u HETPaHCIIUpYEMbIE
obnactu B MPHK.

Ksnuposanne MPHK sykapuor; 3nauenue K3M-CTPYKTYPBI Ul (YHKIMOHUPOBAHUSI
MPHK.

[omranennnuposanne MPHK sykapuot; curaans: AJIEPHOTO M LIUTOIIA3MATHUECKOTO
MOJIMANICHUIMPOBAHMS; 3HAYCHUE IIOTHANCHUIIMPOBAHHUS IS CTAGHITbHOCTH U
akTuBHOCTH MPHK.

Wntponsr B MPHK u ux npexmonaraemoe 3HAYECHHE; [TOCIIeIOBATENLHOCTE
HYKJICOTHIIOB Ha rpaHUIE SK30H/UHTPOH (1paBmiio [llam6oHa); crutaiicuur MPHK;
aNbTCPHATHBHBIN- U TPAHC-CILUIAHCHHT; IOCEN0BATEBHOCTD XHUMHUYECKIX peaxiui
TpHU criakicHure; Mainble saepusie PHIT i ux yuactue B crialicuHre;
BCIIOMOTaTEIbHbIE OENKH.

PenaxrupoBanue MPHK.

16. Undopmocomer (MPHII) kax ¢popma cymecreosanus MPHK B 3YKAPHOTHYECKOH
KJIeTKe,

Knaccrr uadopmocom, nx BHYTPHIUICTOYHAS JIOKAM3ALHSI, COCTaB H 0COOEHHOCTH CTPOCHHS.

Maxxoprble 1 MunOpHBIE Genku HH(DOPMOCOM pasHEIX KIIACCOB.

17. PuGocoma: nBa 0cHOBHBIX THNA pubocom, Mmopdoaorns, XuMHYECKHil cOCTAB:
pubocomunie PHK u pubocomunie Gexn.

)
2)
3)

4)

5)

Jloxanusanus puGocom B knerke. CBOGOIHEIE U MeMOpaHOCBA3aHHBIE PHOOCOMBL;
MHUKPOCOMEL [IpuHIMI IpenapaTHBHOTO BhIIEICHUS pubocom.

[IpoxapuoTHyecKuit 1 5yKapHOTHYECK I THIIbI pudocom. Pubocomsr MuTOXOHIpHIT 1
XJIOPOTJIACTOB.

Pasmep, BHeIIHUI Br 1 moJpas/ieNicHie puOOCOM Ha JIBe Cy6UaCTHIIBL Mopdonorus
pubocoMuBIX cyGuacTui, O6seuHeHwe cybuacTui B nemyio pubocomy.
PuGocomnsre PHK. Yx pacnpenernenue mo cy6uactunam. ITepBuunas u BTOpHYHAs
CTPYKTypa. I'oMosiorus mepBruHO#M CTpyKTYpEI pPHK pasubix opranmsmos u
cucreMaTuka. CTpYKTYpHBIE JJOMEHEI B KOMIAKTHAS camoykiaaka monexyn PHK,
Pu6Gocomusre 6enku. PasnooGpasue, HOMEHKJIaTypa. [lepBudnbIe CTPYKTYpHI.
IIpocrpancTBenHbIe CTPYKTYPBL BelkoBBIe KOMIIEKCEL Bsaumopeiictue ¢
pubocomusmMu PHK.

18. CrpykrypHbIe npeBpamenus pubocom.

D

2)
3)
4)

Hucconmanus pubocom Ha cyGUacTHI: axTopsl, ciocobeTByIOMIE M
NPOTHBOACHCTBYIOMIME NUCCOLUAITHH.

PassopaunBanue cy6uacTui; KOOTIEPaTUBHOCTD.

Pas6opka cy6uacTun; cramuu pa3sbopku; KOOIEPATUBHOCTS.
Camoc6opxa pubocom. Craun cOopku. «Kapra» cGopkm.

19. Hccnenoanue crpykrypsl pubocom.

)

Bsaumopacnonoxenue pu6ocomuoit PHK 1 6e1koB. [lepudepuueckoe
pacnionoxeHnue 6enkos Ha siape PHK, Tonorpadus Genkos: onpenenenne
COCCACTBYIONIMX OENKOB, H3MEPEHHE PACCTOSHUM MEX1y 6eKkaMy, AMMyHHAas
SJIeKTpoHHast Mukpockonust. Tonorpadus PHK: mumysnas 3JIEKTPOHHAY



MHKPOCKOIIHS, NIPHBS3KA K TONOrpaduu 6e/Kos, YerBepTuynas CTPYKTYpa HHU3KOIo
pasperesus.

2) Kpucranmmsanus u PEHTICHOCTPYKTYpHBII aHATM3 PHGOCOM. ATOMapHasi cTpyKTypa

pubocom.

20. Buorenes puGocom.

21.

22,

23,

24,

25.

1)
2)

IIponeccunr pPHK u cbopka pubocom B GakrepuansHoit KireTKe.
Cospeanne pPHK u cbopka pubocom B SYKapHOTUYECKHX KIIETKAX.

O6mas xapaxrepucruxa liponecca Tpancasuun B pubocome.
Hunamuueckas moyens paboTsr pubocOMEI (Yorcon, 1964-1965rr.).

3

KCIICpUMEHTAaJIEHAs ITPOBEpKa CIIENCTBHY U3 AUHAMHYECKOM MOJECIIHA: IBa COCTOSHHS

nentuaun-tPHK ga pubocome; nepenBmkenne MPHK.

QYHKUHOHANLHBIE HEHTPBI PHOOCOMBI M MX JTOKATH3ANMSI,

)

2)
3)

OyHKIMH CBA3BIBAHMS: CBA3BIBaHHC U ynepxanne MPHK, yuepsxanue eI THIUII-
TPHK, cBs3eBanue amMuHoauun-TPHK, cesspiBanne Genkospix (baxTopoB TpaHcAIIH
u GTP.

Karanmueckue dynxrmn: GTP-asa, NENTHAUITPaHChepasa.

OyHKUMH MepeMentenus TUranzioB (TPaHCIIOKAIHs).

Wannnanus rpancasun Y mpokapuor.

1)
2)

Wnnnuupyromue Konombl, uaunuatopuas TPHK, 6emkxopsie (baxToper urEIHAIIY.
IMocnenorarensuocts COOBITHH B [IPOLICCCe HHUITHALIMH,

Ocobennocrn HHHIHALMM Y 3yKapHOT.

1)

2)

Wanmmanus mo K9M-3aBHCHMOMY CKaHHPYIOLIEMy MEXaHu3My. DaKTOPbl MHUIHALIUH
TPaHCIIANMH 9yKapuoT. Y3Hapanue KON-CTPYKTYDbI M CKAHUPOBAHHE JTHAEPHOI

HHANManuy. [lomapubocomsr u ux POJIb B pELUKIUPOBAHUH PHOOCOM IpH
HHHULAAIMY TPaHCIISIHH.

Wnunmanus no KON-HE3aBUCHMOMY MEXaHH3MY BHYTpEHHEr0 BXoma pubocom Ha
BHPYCHBIX M KJIETOYHBIX MPHK. Hononuurensuse enxu, HeoOXommMBIE TS

BHYTPCHHEH HHULMAIMH U [IOTEPS 3aBHCHMOCTH OT HEKOTOPBIX MIH BCeX (hakTopos
HHUIHALIH.

DJIoHraums NOJHNENTHIHBIX Helneil,

D

2)
3)

Onouranus y IpOKapuOT. DAKTOPEI 3IOHTALUH. Iocnenosarensnocts cobprruii 5
TIPOTIECCE SIIOHTALUM: [TOCTYILIEHHE amuHoanun-TPHK B puGocomy,
TPaHCIENTHAANMS, TPaHCIOKANHUS. Poss runporusa GTP,

OcobGennoctu snonrammy Y 9YKapHor.

Becaxropuas sionramnus u Oesmarpuunas snonranus s Oecknerounoii cucrenme.,

26. Tepmunanus TPAHCIANNH Y IPOKAPHOT.

1)
2)
3)
4

Konmonn: TEPMHUHALIIH,

Benkosrle (axropsr TepmuHamy.

[MocnenoparensuocTs coOBITHIT B Tponecce TEPMUHALIAH,
Permuxmporanue pudocom,



5) TepmuHAUMSA TPAHCIALKMK [IPH YTPaTe TEPMUHHEPYIOLIETO KOJOHA Ha MPHK; poip
™PHK B Tepmunanun Takux MPHK y npokapror.

27. OcoGeHHOCTH TEPMHUHALMH TPAHCJISIHH Y Sy KAPHOT.
DakTophbl TEPMUHALUH SYKaPHOT.

28. JloxkHoe KogUpOBaHHeE.
OcHOBHBIE THIIBI JIOXKHOTO ClIApHBaHHUs; GAKTOPEI, CIIOCOBCTBYOLIHE JIOKHOMY
KonipoBaHmio. KnHeTnaeckue MexaHu3MBI JIOXKHOTO KOJMPOBAHHUS U €0 KOPPEKIIHHL.

29. KomnaprmenTaansanust 6eJK0B 3yKAPHOTHYECKOT0 anmaparTa TPaHCJASIHU HA MOJIH-
pubocomax.

30. BsaumopeiicTBre puG0OCOMBI M PACTYIEro MENTHAA C meMOpaHoii.
Korpancasiuuonnpiii TpancMeM6panubiii TpaHCIOPT.
1) Cunre3 GenkoB cBOGOMHEIME H MEMOPAHO-CBA3AHHEIME HOMHPAGOCOMAMH.
2) CnocoGsl coeiuaeHMst pUOOCOMEI ¢ MEMGPAHOIL.
3) N-KoHUEBas CHrHaNbHAs IIOCIE0BATENLHOCT PACTYILETO TIONUTIETTHIA.
4) CurHan-y3HamOIUe YaCTHITH U UX MeMOpaHHBIE PeLeTOPHL.
5) IocnenoBatenbHOCTH COOBITHIA P CHHTE3€ U MPOIIECCHHTE CEKPETHPYEMBIX GEJIKOB.
6) OcobenHocTy cuHTE3a MEMOPAHHBIX M MUTOXOH/IPHANIBHBIX GEIKOB.

31. KoTpaHCasiuonHbIe M HOCTTPAHC/ISIIUOHAbIE KOBAJEHTHBIE MOAHPUKALMH GeJIKOB.
Otmennenne N-KOHIEBO# (GOpMHIIBHOI rpynmnsl, N-KOHIIEBOr0 METHOHKHA, N-
KOHIIEBO! CHTHAILHOM TIOCNIEI0BATENBHOCTH, 00pa3oBaHue JUCYTh(DHUIHBIX CBs3el, N-
TIIMKO3HIIMpPOBaHHe; (pochopuupoBaHue, OMUITHKO3UIHPOBAHEE, CyTbhaTHPOBAHHE,
alueTUIMPOBaHue, MeTunuposanue, ADP- n momuADP-pu6osunuposanue, nobasnenne
aMUHOKHUCIOT Ha N-koHen. N-konueBoe npasuiio Bapiuasekoro, onpesensolee Bpems
)KU3HU GENIKOB B KIIETKE.

32. MexaHusm eicTBHS AaHTHOMOTHKOB HA (GeIKOBbIN CHHTES,

33. Mexanusm aelicTBUS GAKTEPHAIBLHBIX H PACTHTEILHBIX TOKCHHOB:
1) xomunmna E3 , aneda-capruna;
2) mudTepHitHOTO TOKCHUHA, SK30TOKCHHA A
3) IU3EHTEPHUHOIrO TOKCHHA;
4) punyHa, abprHa, MOJIEIIMHA, TPUXOCAHTHHA, pubOCOMOMHAKTHBUPYIOMIMX GEIKOB
pacTeHui.
5) HanpasieHHEIE TOKCHHBI B [IEPCHEKTHBEI HX IPHMEHEHHS B METHIIHHE.

34. Perynsiuusi TpaHcasinuu B 6aKTepUAILHOM KiIeTKe.

1) Perymsums tpancnsian PHK PHK-conepxamux paros (MS2, 2, QB, R17).

2) Perynsmms Tpancisiuu 6enkos dara T4 Gemxom RegA.

3) OcobGeHHOCTH TpaHCIAIHMY nonmuuuctporHbx MPHK Gaxrepnii.

4) Perynanus cuaTe3a pubocoMHbIX 6enkoB. KoopAuHALHS ¢ CHHTE30M pubOCOMHBIX
PHK.

5) Astoperymsanus cuaTesa TpeoHmI-TPHK-cunTeTassL.

6) IlocTTpaHCKpHITIIMOHHAS PEryIIIHs CHHTE3a GENKOB y OakTepuii IpH X0JI00BOM
TIOKE.



7) Perynsuus tpancusuuu MPHK CyOBEAMHHULIBI o 2 PHK IIOJIMMEPA3kI 38 CUET
ITaBICHIUS BTOPH4HOH cTpyKTyphl MPHK (PHK kak cerncop TEMIICPATYPEL).

8) Perymamust tpancnsumu 3a cuer casspsanus ¢ MPHK HeGeIKOBBIX JUTaH0B
(anrramepsI, puGocBUY).

35. MocTTpaHCKPUNIMOHHAS Peryasuus GMocHHTe3a Geiika Y 3YKapHoT.

1) Perymsanus sa yposHe npomeccunra MPHK.

2) Perynsanumsi vHHLMALMY TPAHCISIUH O/ AeHCTBHEM Oenxos, criemuduuecku
B3aumozekcreyomux ¢ 5> HTO mPHK.

3) Perynsuust “HULMANMY TPAHCISIIAY MO NEHCTBHEM OenkoB, crenupuueckn
B3auMoencTBytomux ¢ 3° HTO MPHK.

4) T'noGambHEIH KOHTPONB GENKOBOrO CHHTE3a 34 CHET H3MEHEHHS COOTHOIICHES JIBYX
MaxopHeix 6enkos MPHIT (PABP u YB-1).

5) Mackuposarne MPHK B nurormiasme. Monenu Mackupopanusg MPHK.

6) Perynsanus MHUIMAIMHE TPAHCISIIMH 3a CUET kommiemenTapusix PHK (tcPHK, iPHK)

7) TlocTTpaHCKpUNIIHOHHAS PEryANus GeKOBOrO CHHTE3a B pesynerare PHK-
untepdepenumu (dsPHK, MuPHK, MmxpPHK).

8) Perymsums TpaHciusium 3a cuer Jerpanauuu MPHK,

9) TlocrTpancKpUNIMOHHAS PEry SIS HU3KOMOJIEKYJISIPHBIMHE JIATAHIAMH,
crenuduyecky B3anmoaencTyonmmu ¢ MPHK i OCYILIECTBIISFOIIEMH «pPUOOCBHYY.

10) Peryssamus 3a cuer KoBasleHTHBIX MOUbUKALHIL (bochopunuposanms,
OrpaHHYCHHOI0 MPOTEONH3a) (PAKTOPOB HHUILMAIMH TPAHCIISIIHH.

11) Perynsmust sioHranmu noumnenTa Eex nemei.

12) Peryssiust TpaHCsi@y, onocpeayemast OTKPBITBIMH paMKaMH CUUTHIBAHHUS,
NPEAIIECTBYIOIMMH HHUIIMUPYIOIEMY KOIOHY.

13) Muckpumunarus MPHK npu tpancisiiun u POJIb IUJIEPHOM ITOCIEAOBATENLHOCTH U
aKTUBHOCTH (COACPIKAaHMUST) KOMIIOHEHTOB ANNapaTa TPaHC/SIHH.

14) Perynsums Tpancisiuun 3a cuer Mmomubuxanuit MPHK

15) Perynsauus Tpascisimm u o6pasosanue CTpECC-IPaHyJl U IMPOLECCUHT-TEEIL.

3. Ilepeuenn y4eGHO-MeTOAMYECKOro obecHeYeHMs IS CAMOCTOSITEJIbLHOH PaboThI
ACIUPAHTOB 110 JUCHMILIHHE (MOLY.TI0)

Tunosreie Bonpock! wis Tekymero KOHTPOJIS yCIIEBAEMOCTH
OO6pa3sus1 Bompocos yerHoro OIIPOCa ¥ NOMAINHUX 3aaHNI:
1. Ouenuts sHepreTHUEcKyTO COCTaBJLIIOIIYIO0 TpaHCHsuMKu remornobuua. CKONBKO Hamo

e

remMornoGHHa, 4TOOBI IPHHECTH KHCIOPOM, B KOJNMYECTBE NOCTATOUHOM g cunTesa |
MOJIEKYJIBI reMorioousa?

IIpoananu3upoBarth SKCIEpHMEHTANBHbBIE JAHHbIE (w3 pabor Xormanzya u 3ameunuxa) 1o
BIUIIOUCHHIO paAHOAKTHBHOH aMUHOKHCIIOTEI B pa3iiiuHble (paKIUK JTH3aTa TIeYeHH KPBICHL.
Ob6bscuute Habmoxaemsie 3hdhexTsr, UCTIOJIb3Ysl COBPEMEHHBIE 3HAHHS 00 yYacTHHKaX
OuocuHTe3a Genka.

Honucats CTPYKTYphl OCHOBHBIX MOIM(BUIUPOBAHHBIX ocTaTKOB B TPHK.

Pacnosnare (Ha mnpeutoXeHHBIX (parmentax u3 crpykryper TPHK) OCHOB@HUSA, HUX
MOAM(UKAIME ¥ THI CIIApHBAHHS (Yorcon-KpukoBckue mapel, XyrcTHHOBCKHE napsl,
B3aUMOJICHCTBHE 110 pUOO3HOMY OCTaTKY).

Ilo amamoruu ¢ 5° — 3’ myrem JmrupoBanus 5k30H0B TPHK npoxoxed manucars xumuto
mpouecca 3’ — 5’ 1y TH TUrupoBaHus sx30H08 TPHK BhicIIHX 9YKapHOT.



10.

L1

12,

13.

14.

18,

16.
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18

18

20.

21,

22,

Ha ocuose mpemnosxennbix ¢parmenTos crpyktyp TPHK npoananusuposate pasmuums B
koHpopmanmn CAA-KoHUA u aKLEITOPHOro CTelJis, MPOUCXOMSANIAE MPH CBSI3BIBAHUH C
amuHoanun-TPHK-cunTerasamu pasnbix xnaccos.

Ha ocnoBe mnpeinoxennsx dparmentos CTpykTyp amuHoanui-TPHK-cuHTeTas pasubix
KJIaCCOB IPOAHAM3HPOBATE PA3IUYMS B CTPYKTypPe KATAIUTHYECKOTO [IEHTpa bepmenTos.
Moryt nu ommbku B paGote amumoammn-TPHK -cunTeras CIIOCOOCTBOBATE BEKHBAEMOCTH
KIJIETOK?

Wcnonesys wHpOpManuio o CHHTE3e NENTHAOB Ha PEryJsipHeIX mojmMmepax polyUC,
polyUUC, polyUUAC (u3 pa6otsr Khorana) pacmu(poBaTs HparMenT reHeTHYECKOT0 KOJA.
Ilpoananus3upoBarte maHHBIE O YACTOTAX BCTPEYACMOCTH CTOTN-KOJOHOB B OeJoK-
KORHMPYIOIIHMX TOCIEN0BATENBHOCTAX TpocTelmmx (43 pa6orsr Heaphy S ef al., 2016).
OO6HapyuTh OpraHu3M, B KOTOPOM BCE CTON-KOIOHBI SIBJISIOTCS KOZMPYIOIUMH.

Hanucate xakwe crapuBanus B Yorcon-KpuKkoBCKO# OpHEHTAalMH BO3MOYXHBI, €CIH
IIO3BOJIUTE U3MECHEHHE PAaCCTOSHUS MEXIy N-TIMKO3UIHBEIME CB3sSMH. Kakue CIIapuBaHUs
3aIIpPEIIEHb] ¥ TTOYEMY.

Kakoe munrMMansHOe wncno TPHK Tpebyercs Ui EKOJUPOBAHUS TEHETHYECKOTO KO
MHUTOXOHJIPHH B COOTBETCTBHHY ¢ paBuiamu Kpuka 1966 r. o HECTPOrOM COOTBETCTBHH IIPU
KOIOH-aHTUKOZOHOBOM CIIapHBaHMH.

IIpoananusupoBats yactoTsl Hykieotunos B PHK u JHK (u3 pabotsr Benosepckoro u
Crnupuna, 1958). O6sscHATE HabrONAEMBIC 3(QdEKTHI, UCTIONB3ysT COBpEMEHHbIE 3HAHMS O
tunax PHK B knetke.

[Ipoananusuposars naHHBIE HEHTPU(YrUPOBAHUS B IPa/HeHTe IJIOTHOCTH XJIOPHAA IE3Us
(u3 paGoter Brenner, Jacob, u Meselson 1961). OGwsicHuTE, Kak HabiomaeMele PhexTs
cornacyrores ¢ runoresamu JIHK-6enox, JTHK-puGocoma-6enok, JHK-PHK-6enoxk.
Paccuutars MaccoBoe cootnomenue PHK:6emox st dyKapuoTHdeckoi pubocomsr u MPHII-
KOMILIIEKCOB, HCTIONB3Yst HHYOPMAIKIO O IUIOTHOCTAX «uncToity PHK, Genka u mioTHoCTe!
KOMILIEKCOB M3 TIPC/UIOXKEHHBIX J@HHBIX 10 UEHTPH(YrHPOBAHMIO B TPAJUEHTE TUTOTHOCTH
XJIOpHJIA 1IE3HSI.

[o ananoruu co cTpyxTypoii k310 u k3l HapucoBaTh CTPYKTYPY KIM2 U K3I13.

Pacrosnate (Ha mpemTOXXEHHBIX (bparmenTax u3 BTOpHUUHOl ctpykTypsl pPHK) Tune:
BTOPHYHOH  CTPYKTYpHI  (COBEpILIEHHBIE/HECOBEPIICHHbIE IINANTBKY, — BBIICTIHBAHMS,
BHYTPEHHUE IICTIIH, COSIMHEHHE CIIHpaieii).

PacriosHare (Ha npennoxeHHbIX (parmenTax u3 TperudHOM crpyktypel pPHK) ocobennoctu
cnapuBanus (Yorcon-Kpukosckue mnapel, XyrcTHHOBCKHE Napel, B3aHMOJAEHCTBHE IO
pubo3HOMy OCTaTKy, B3aMMOZEHCTBHE 110 ocTaTKy (OoC(hOpPHOH KUCIOTBL, CTEKHUHT
B3aMMOICHCTBUSN).

Ucnonesys wmubOpManuio 06 0cobeHHOCTSIX B3auMoJiecTBus  OenkoB ¢ pPHK wu
(OpMHpOBAaHMH TPETHYHON CTPYKTYpEI, IPEATIONOKNTE, KaK W3MEHHTCS BHI npoduieit
UEHTPU(YIHPOBAHMSI B CAxapo3sHOM TIpajdeHTe u TpajieHTe XJIOpUZAA LEe3Hsi TpU
TIOHIDKCHUH/TIOBBIIEHHH KOHIIEHTPAIHH COJIEH.

Kax usmenurcs TpaHcismms, ecin ynanuTh/3aMeHuTs nocyenosatesbHocTh anTy llaitno-
Hansrapso B 16S pPHK.

Kak nosmuaser no6aenenne JIHK, KOMIUIEMEHTAPHO! ~ KOJIMPYIOIIEH/MEXIUCTPOHHOM
00nacTH, Ha TPAHCIAIHIO Ounuerponnoit MPHK B mpokaproTHueckolf GeckieTourod
cucteme TpaHcnsuuu. Kakwe moryr ObITh BApHAHTHI B 3aBHCHMOCTH OT MEXAHW3Ma
MHULHALMY TPAHCIISIIMU HA BTOPOM LHCTPOHE.

Kax nosmusier noGasnenne nporsokerHol mmmmbka 8 5 HTO MPHK Ha ee Tpancmsmuio B
IYKapPHOTHYECKOH OECKIIETOYHOM CHCTEME TPAHCIISIAH, 3aBHCHT JIH 5TO OT TOrO, TI0 KaKOMy
MEXaHU3MY IIPOMCXOUT HHULIMAIMS TPAHCIBIIAYA Ha 5Toi MPHK.



23. Ilo aHanoruu ¢ TpaHcisuHEH BupycHbx MPHK, 1 knerounsx MPHK, TPAHCTUPYIOIUXCS
B YCNOBHSX WHIHOMPOBAHHS KOII-3aBUCHMON HHHUIMAIIHA TPaHCISILMK, OBUI TPEIIOKEH
IRES-3aBucuMbiil Mexanusm uauManmy Tpancisiuy. Ipemioxure sxcnepument, KOTopbI
MOT OBl HOMOYE pa3IMYHTH IRES-3apucumyio wHumuammio or aIbTEPHATHBHBIX KOII-
HC3aBHCHMBIX MEXaHU3MOB MHHIIHAIMH TPAHCISIHH.

24. Kak wm3menutcs npoduis nokpeituss MPHK puGocomamu npu 3HaumtensHoM cHKeHun
(hakTopoB TepMuHanMH/peuKTHHTA.

25. Ha ocHOBe NpeiokKeHHbIX (parMenToB CTPYKTYp KOMILIEKCOB pubocoM ¢ aHTHOHOTHKAMM
TMPEAIONOKHUTE Ha KaKOH aTarm GHOCHHTE3a Gelka OHM JODKHBI OKA3bIBATD BIHSHUE.

IIpumepusbie TembI foxaa70B:

1. PuGocomHubIit mpodaiinuar kak HHCTPYMEHT Ul M3YYICHHUSI MEXaHH3MOB OHOCHHTE3a 6elka.
2. Vicnonb3oBanye aHTHGHOTHKOB JIJIst U3y4ucHHs OHocHHTE3a Oenka.

3. Biasinue metunupoBanust (m6A) MPHK Ha ee Tpancisiuo u CO3pEBaHHUE.

4. Cnoco6sr onpenenenus Moaudukanuii B MPHK,

5. BiusiHEe KOOHOBOTO COCTaBa Ha YPOBEHB TPaHCJIALHMK U CKOPOCTS Aerpaganun MPHK.

6. RAN-tpancnsmus.

7. ITonXoMbl K M3y9eHHIO MEXaHH3MOB MHUITHALIAK TPAHCILSILUH (TOC-TIPUHTUHT, TPAHCIISLHS B
YUCTOH cucreme).

8. G4-xBanpymexce! B MPHK 1 ux pOJIB.

9. CTpeccoBble rpayIIsI: THITBI M 0COOEHHOCTH HX (bopmupoBanus.

Tunossie Bonpocs! aast npoBegenus NPOMEKYTOYHOHN aTTecTAlUM:

1. BeckneTouHsle cucTems! GeNKOBOro CHHTE3A.

2. AKXTHBauUMs aMHHOKUCIOTHI H aKLENTHPOBaHNE aMHHOKHMCIIOTHOTO ocTaTka Ha TPHK

3. ApanTopHos rumoresa u ee 9KCIEPUMEHTANIbHAS [IPOBEPKA

4. TPHK: cTpyxTypa u ee nporeccunr

5. Awmunoanmn —~TPHK-cuHTeTa35I: CTPYKTYpa, QYHKIMH U CHENH(PHUIHOCT

6. T'enermueckoro xox u ero pacumdposka

7. T'umoresa Kpuka o HCCTPOr'OM COOTBETCTBMM IIPM KOAOH-aHTUKOJIOHOBOM CHapUBaHHK
(Wobble-runoresa).

8. Otkpeitue MaTpauHoii PHK.

9. Tlpoueccuur marpuunsx PHK (xanmpoBanue, MOJIMaIEHUTHPOBAHNE).

10. Cradicuar MPHK

11. Undopmocomer (MPHIT): KJIACCHI, COCTaB.

12. Pubocoma: noxanmsanus, MOP(OJIOTHS, XUMHYECKHHl COCTaB: pubocomubie PHK u
pubocomubie GenKy.

13. CtpykrypHble npeBpamens pubocom: nucconmanus, pasBopauuBaHue cyduactur, cGopka
pubocom

14. TIpoueccuur pPHK u c6opka pubocoM B GakTepHaTBHOMN KieTKe.

15. Iponeccunr pPHK u cOopka pubOCOM 3YKAPHOTHUECKUX KIIETKAX.

16. ®yuknuosaNbHBIE HEHTPBI pUOOCOMBI M MX JIOKATA3AIIHSL.

17. Manuuanms Tpancisimuu y IIPOKapHoT.

18. Mnunmanuy tpancsuuy y SYKapHOT IO K3II-3aBUCHMOMY MEXaHH3MY.

19. innumanuu tpascismun y 9YKapHOT M0 K3II-HE3aBUCUMOMY MEXaHU3MY.

20. DnoHranys TpaHCIAIUY,

21. Tepmunauus Tpaucusun Y IIPOKapuoT.

22. TepmuHanUs TpaHCHAIHHN Y 3YKapHoT.

23. TepmuHams TpaHCISIUY B OTCYTCTBHMH CTOII-KOJ[OHA

24. JloxHoe KoaupoBanwe.
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25
26
27
28
29

30

31
32.
33.
34.
35.
36.
37.
38.

39,
40.

. Cunres MeMOpanHBIX GenKoB, KOTPaHCILIMOHHBIN TPAHCMEMOPAHHBIN TPAHCIIOPT.

. MexanusMm efcTBUS aHTHOHOTHKOB Ha OeNnKOBLIM CUHTES.

- Mexanusm JeiicTBus GakTepuansuex u PaCTUTENBHBIX TOKCHHOB.

. Perymsauus cuntesa pu6ocoMubix 6emKoB.

- Perynsiuus Tpancmsinmu 3a cuer cesaswmanms ¢ MPHK HEOCJIKOBBIX JHIaHIOB (amTamepl,
pubocsuuy).

-Perymsuus  wHunpammy  Tpamcnsmmm  mon JEHCTBHEM  GeNKOB,  crenuduIecKu

B3auMozekcTByromux ¢ 5° HTO MPHK.

Perymsnus  ununmanmm TPaHCIsIE  moJ  feiictBueM  GenkoB,  cHemmbuuecku

B3aumozencTByromux ¢ 3° HTO MPHK.

Perynsmust Tpascsmum 3a cuer manpix PHK

Peryiauus tpancisiuuu Ha ypoBHe s10HTamm.

Perymsinms tpancnsiuy 3a cuer aerpapanuun MPHK y sykapuor

Perynsamus  tpancnsimm, OmocpenmyeMas — OTKPBITBIMH ~ PaMKaMH  CUHTHLIBAHWS,

IPEAIECTBYIOMMUMY HHUIMHUPYIOIIEMY KOOHY.

Perynsuust 3a cuer KoBaneHTHBIX Monudukanuit (hochoprnuposanus, orpaHHYEHHOrO

IPOTE0ITH3a) (PAKTOPOB HHHUIIMAIMY TPAHCIISIHH.

['noGanbHbl  KOHTPONL GENKOBOrO CHHTE3a 33 CUYET H3MEHCHHS COOTHOINEHHS JBYX

MaxopHpIX Oenkos MPHIT (PABP u YB-1).

OcHoBHBIE MeTOxBI H3ydeHHS ocobGeHHOCTEN TPaHCISLUU:  OECKIETOYHBIE CHCTEMEL,

Caxapo3HbIM IPAJUEHT, pHOOCOMHBIN POGalInHT.

Perynauus tpascnsauuu 3a cuer mozupukanuii MPHK

Crpecc-rpasyiist 1 IpoIecCHHT-TeTbIA Y BYKapuor.

4. Ilepeuens ocHOBHOI W KOMOIHHTEILHOMN y4eOHoit uTepaTypbl, HeoGXOAHMOI ATt
OCBOCHHMSI AHCHHILIHHBI (MO/IyJIs1)
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