


® TpagMUuMOHHaA cenekuma MMKPOOpraHM3MoB (B
OCHOBHOM 6aKTepPMU M TPUBOB) OCHOBAHA Ha
3KCNepMMeEHTa/IbHOM MyTareHese u otoope
Hanbosiee NpoAYKTMBHbIX WWTaMMOB. Ho U 3aech
€CTb CBOM OCOOGEHHOCTM.

® [eHoM GaKTepun raniouaHbiv, Nobble MyTaLmum
NPOABAAOTCA Y}KE B NEPBOM MOKOJIEHUU. XOTS
BEPOATHOCTb €CTECTBEHHOIO BO3HMKHOBEHMSA
MYTaLUM Y MMKPOOPraHM3MOB TaKasl e, KaK U Y
BCEX ApYrux opraHnM3amoB (1 myTauma Ha 1 MAH.
0CO6EN Mo KarKAOMY FeHy), 04eHb BblCOKas
MHTEHCMBHOCTb PAa3MHOXEHMA AAET BO3MOXKHOCTb
HaMTM NOJIE3HYIO MYTALUIO MO MHTepecyrom,eMy
MccaenoBaTens reqy. '




® B pe3ynbrtate UCKYCCTBEHHOIO MyTareHesa u
oT60pa Oblz1a NOBbILLEHA NPOAYKTUBHOCTb
LITAMMOB rpuba nenuumnia 6onee yem B 1000
pas.

® [poayKTbl MMKPOGMOIOrMYECKOU
NPOMbILLJIEHHOCTM MCNOJIb3YIOTCA B
xJiebonevyeHun, NMBoBapEHUN, BUHOAEINMN,
NPUroTOBJIEHUMN MHOIMMX MOJIOYHbIX NMPOAYKTOB.

® C NoMoLb0 MMKPOGMOIOrMYECKOU
MPOMbILLNIEHHOCTU MOJTy4aloT aHTUOUOTUKM,
AMUHOKMUC/IOTbI, OEJIKU, FOPMOHbI, pPa3/IMYHbIE
(depMeHTbI, BUTAMUHbI U MHOIO€ /Ipyroe.




® MMKpoOpraHu3mMbl UCMONb3YIOT ANA
6MONOrMYECKON OUYUCTKM CTOYHbIX BOA,
YYYLIEHUM KayecTB noysbl. B HacTosLwee Bpems
pa3paboTaHbl METO/bI MOJYYEHUA MapraHua,
Meu, XpoMa NMpu pa3padboTKe 0TBaJIOB CTapbIX
PY/ZHUKOB C NMOMOLLbIO 6BAKTEPUM, FAE OObIYHbIE
MeTOoAbl A00bIYM SIKOHOMUYECKU HEBbBIFOHDI.




® Mcnosb3oBaHMe KMBbIX OPraHM3MOB U UX
O610JI0rM4YEeCKMX NpoLEeCcCoB B MPOM3BOACTBE
HEe06X0AMMbIX YEeJIOBEKY BELLECTB.

® Ob6BbeKTaMn BMOTEXHONOMMU ABNAIOTCA BAKTEPUM,
rPUOLI, KNETKU pacTUTENIbHbIX U XKMBOTHbIX
TKaHeMu.

® WX BblpawmBaloT Ha NUTATE/IbHbIX cpe,u,ax B
cneymasibHbIX GMopeaKkTopax. o, B







® HoBeuwmnmn metoaamm ceneKkumm
MMKPOOpPraHM3MOB, PaCTE€HMU U }KMBOTHbDIX
ABNAIOTCA KNeTOYHAaA, XPOMOCOMHAA M reHHas

MHXKeHepus.
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© MeHHasa MHXeHepUA — COBOKYMHOCTb METOAMK,

NO3BOJIAIOLWMX BblAENATb HYXKHbIU FeH M3 reHoMa
OAHOro opraHusmMa M BBOAMTb €ro B reHoM
ApYyroro opraHm3ma.

PacTeHUA U KMBOTHbIE, B FEHOM KOTOPbIX
BHepeHbl «Yy}KUe» reHbl, Ha3biBalOTCA
TpPaHCreHHbIMU, 6aKTEpMM U FPUOBLI —
TPaHC(OPMUPOBAHHbIMM.

TpagULUMOHHbIM O6BEKTOM Fr€HHOU UHXKEHepUM
ABNAETCA KMLWEeYHasA nasoyka, baktepus,
¥MBYLAA B KULLEYHMKe YesioBeKa. MIMeHHOo C ee
NOMOLLbIO MNOJTy4aroT FOPMOH poCcTa —
COMAaTOTPONMH, FOPMOH MHCYJIMH, KOTOPbIU
PaHblLUe MoJlyYasu 13 NoAXKeNyAOoUHbIX XKenes
KOpOB M CBUHEU, 610K UHTep(dEepPOH,
NnoMoraroLmm CnpaBMTbCFI C BUPYCHOM
MHbeKumen.



. PecTtpkuma — «Bbipe3aHne» HyXXHbIX reHoB. [lpoBoanTCA C
MOMOLLbIO CreuMasibHbIX «FreHeTUYECKUX HOXHUL>,
(depMeHTOB — peCcTpMKTas.

. Co3paHue BeKTopa — cneuuasbHOM reHeTU4eCKOM
KOHCTPYKLMM, B COCTaBe KOTOPOU HaMeYeHHbIM reH 6yaet
BHeApeH B reHoM Apyrou knetku. OCHoBOM ANA co3[aHMUA
BEKTOpa ABAAIOTCA MlasMu/bl. ['€H BIUIMBAIOT B N1a3sMMay C
NMOMOLLbIO APYron rpynnbl epmeHToB — nuras. Bektop
AOJIXKEH cofiep)aTb BCe Heob6xoAnmoe A1A ynpasieHUa
paboToM 3TOro reHa — NPOMOTOp, TEpMMHATOpP, FreH-onepaTop
U FeH-perysfaTop, a TakKe MapKepHble reHbl, KoTopble
NpMAaaloT KleTKe-peumnmeHTy HoBble CBoifiCTBa, nossosfAloLMe
OT/IMYUTDb 3TY KJIETKY OT UCXOAHbIX K/1I€TOK.

. TpaHcdopMauma — BHeApeHUe BEKTOopa B 6aKTepulo.

. CKPUHUMHI — oT60p Tex 6aKTep1u, B KOTOPbIX BHEeApPEHHbIe
reHbl ycnewHo paboralor.

. KnoHnpoBaHune TpaHchopMMpoBaHHbIX 6aKTEpPUM.
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O6pa3oBaHMe PEKOMOMHAHTHbIX NJjasMua.:
1 — K/1eTKa ¢ UCXOAHOM NMJ1Ia3MU0M

2 — BblgenleHHas njaasmupa

3 — co3aaHMe BeKTopa

4 — peKoOMOMHaHTHaA naa3sMuaa (BeKTop)
5 — KneTka ¢ peKOMOGUHAHTHOM NJ1a3MMA0M




® JYKApMOTUYECKUE IreHbl, B OTIMYUE OT
NMPOKapMOTUYECKUX, MMEIOT MO3anYHOE CTPOEHUE
(3K30Hbl, MHTPOHDI).

@ B 6aKkTepuasibHbIX KNeTKax OTCYTCTBYET
NPOLECCUHI, a TPAHC/IAUUA BO BDEMEHMU U
NPOCTPAHCTBE He OTAeJIeHa OT TpaHCKpMnumn. B
CBA3M C 3TUM ANA nepecagku 3dpdpeKTnBHee
MCMNOJIb30BaTb UCKYCCTBEHHO CUHTE3UPOBAHHbIE
reHbI.

® MaTtpuuen ans tTakoro cMHTesa asaaetca MPHK.
C nomoulbto pepMeHTa obpaTHas TPaHCKpMITa3a
Ha 3ToM MPHK cnepBa cuHTesmpyetca uenb AHK.
3aTem Ha Heu ¢ nomolbio JAHK-nonrmepasbl
JOCTpamBaeTCA BTopasd uenb.



® XpPOMOCOMHAA MHKEeHepuss — COBOKYMHOCTb METOAMUK,
NO3BOJIAOWMX OCYLLECTB/IATb MAHUNYIALMMK C
XPOMOCOMAaMM.

@ OpaHa rpynna MeToAoB OCHOBaHa Ha BBeEHMNU B
reHOTUN pacTUTENIbHOro OpraHM3mMa napbl YyXKMX
FOMOJIOrMYHbIX XPOMOCOM, KOHTPOJZIMPYIOWMUX pasBUTHE
HY»HbIX MPU3HAKOB (40MNOJ/IHEHHbIE JIMHUU), UIU
3aMelleHMU O4HOM Nnapbl FOMOJIOrMYHbIX XPOMOCOM Ha
APYryto (3aMeLleHHble JIMHUN).

@ B nony4yeHHbIX TaKMM 06pa3omM 3aMeLLeHHbIX U
AOMOJIHEHHbIX JIMHUAX COOUPAIOTCA MPU3HAKM,
npm6nm|<arou.u4e PacTeHMA K «MAeaIbHOMY CO
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® MeToA ranaiomaoB OCHOBaH Ha BbipallMBaHMM
ranJIoMAaHbIX pacTeHUM C NocaeayoLWMM
y/1BO€EHMEM XPOMOCOM.

@ Hanpnmep, 13 Nbi/ibLUEBbLIX 3€PEH KYKYPY3bl
BblpalUMBalOT ranjiongHble pacteHus,
cogepawme 10 xpomocom (n = 10), 3ateM
XPOMOCOMbI YABaMBaKOT U NOJIyHalOT
annnougHble (n = 20), NOJAHOCTbIO
roMO3UroTHble pacTeHusa Bcero 3a 2-3 roga
BMecCTO 6-8-neTHero MHOpuaHnHra.

® Cloaa e MOXXHO OTHeCTH U MeTo/ noJiydeHus
NOJIMNJIOUAHBIX paCcTEHUM




KnetoyHas UHXeHepusa — KOHCTpPYUpOBaHHeE
KJIeTOK HOBOro TUMa Ha OCHOBE UX
KY/IbTUBMPOBaHUA, rMé6puamsaumm u
PEKOHCTPYKLMUM.

KneTku pacteHMMU U 3 KMBOTHbIX, MOMELLEHHbIE B
nuTaTe/IbHble cpelbl, cogepiKalime Bce
Heo6xoAuMble ANf XU3HeaeATe/IbHOCTU BeLecTBa,
CMOCOGHbI Ae/IMTbCA, 06pa3ysa KAeTo4YHble
KY/bTYpbl.

KneTku pacteHun o61a4al0T eLe U CBOUCTBOM
TOTUMNOTEHTHOCTH, TO €CTb NPU onpeaeeHHbIX
YC/I0BMAX OHM CNOCOOHbI CcpOpMUPOBATDL
NOJIHOLLEHHOE pacTeHHe.

CnepoBaTeNlbHO, MOXXHO pa3MHOXaTb pacTeHUA B
npo6MpKax, Nomellasa KJ1eTKU B onpeaeeHHble

nuTaTesibHble cpedbl. DTO 0CO6EeHHO aKTya/IbHO B
OTHOUIEHUU DeNKUX UNU 1LIeHHKIX DACTEeHUU



C NOMOLWbIO KNETOYHbIX KY/IbTYP MOXHO NOJ1y4YaTb LEHHbIE
OMONOrMYEeCKU aKTUBHbIE BelecTBa (Ky/IbTypa K/IETOK
¥EHbLLUEHA).

[NonyyeHue u usydeHue rubpuaHbIX KNETOK NO3BONAET PELLUTb
MHOr 1€ BOMpPOCbl TEOPETUYECKOU BUONOTMK (MEXaHU3MbI
KNIeTOYHOU AN dDEPEHLMPOBKU, KNETOYHOIO pa3MHOKEHUA U

ap.).

KneTku, nonyyeHHole B pe3ybTaTte CMAHUA NPOTONJIacToB
COMaTUYECKMX KNETOK, OTHOCALLUMXCA K pa3HbIM BMAaM
(KapTopens 1 Tomata, A6/710HN U BULLHM M Ap.), ABNAIOTCA
OCHOBOM A/1 CO3JlaHUSA HOBbIX (DOPM paCTEHUM.

B 6uotexHonornm ana noayvyeHMUs MOHOKJIOHAJIbHbIX aHTUTEeN
MCNOJIb3YIOTCA TMOPUAOMbI — rMOPUA TMMMPOLUTOB C PaKOBbIMU
KneTKkamu. F'Mbpmnaombl HapabaTbiBalOT aHTUTENA, KaK

MM OoUMnTbI, 1 06/1a4a10T BOSMOXHOCTbIO HEOrPaHUYEHHOIO
Pa3MHOXEHUA B KY/IbType, KaK paKoBble KJIETKM.




® MeTo/ nepecagKku aAep COMAaTUYECKUX KETOK B
ANLEKNIETKM MO3BOJISIET NOJIYYUTb FEHETUYECKYIO
KOMMUIO }KMBOTHOIO, TO €CTb AeNaeT BO3MOXKHbIM
KJIOHUPOBAHME }KMBOTHbIX. B HacTosALlee Bpems
NoJly4eHbl KIOHMPOBAHHbIE JIATYLLKU, NOJYYEHD
nepBble pe3y/ibTaTbl KIOHMPOBaHUA




XUMepHOoe XUBOTHOE OBLa-Ko3a
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3apopabiw Ha cTaguu
8 BnacTromepos

‘/Saponuw Ha cTaguu
8 6nacromepos

Arperauus, obpasyercs
® 16 KNeTOoYHbLIA 3apoAabIL

‘ A);lponuum Ha craguu GnacTynsi

Q BBOAAT B MaTKy NPUEMHON MaTepu
rAe OHW NPOACIKAIOT Pa3BUBAaTLCA
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Oxpacka nonocaras Wnim NATHUCTaNA, TaK Kak TKaHW MbiLLEn MO3auyHbl

BO3MOMHO CAMAHME IMOPUOHOB Ha PaHHUX CTaAMAX, CO3AAHNE XUMEPHbLIX KUBOTHbIX.
Taknm cnocobom BbI/IM NONYYEHbI XMMEPHbIE MbIWK NPU CAUAHUU 3MOPUOHOB Besbix U
YEePHbIX MbllIEe, XMMepHOe }MUBOTHOE OBLIA-KO3a.



BHYTPMBMAOBaﬂ KoMnnemeHTauusa bnactoumncTol

b l— MoaxenypouHan xenesa

3mMbpuoH CTBONOBbLIE KNETKM P o

MNony4yeHune xumep
Mbillb + KpbiCca
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MopxenypoyHan xXenesa
U3 NnoTomKoB [NCK KpblCkl
B opraHusme Pdxl-/- muilwn




