


® 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
MMKPOOPraHM3MOB, PacTEHMM U }KUBOTHbIX
ABJIAIOTCS K/IETOYHAsA, XpOMOCOMHAA U reHHas

MHXKEeHepus.
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© leHHasa MHXeHepUA — COBOKYMHOCTb METOAMK,

NO3BOIAOLLMX BbIAENATb HYXKHbIXM FE€H U3 rEeHOMa
OZJHOro opraHmM3ma M BBOAMTb €r0 B FEHOM JpYyroro
opraHu3ma.

PacTeHMnAa U KXMBOTHbIE, B FTEHOM KOTOPbIX BHEAPEHDI
«Yy¥KMe>» reHbl, Ha3blBalOTCA TPAHCr€HHbIMMU,
b6aKTepmun 1 rpubbl — TpaHCHPOPMUPOBAHHBIMM.

TpaAULUMOHHbIM 06 BEKTOM FEHHOU UHKEHEPUM
ABJINETCA KMLUEYHAA Nasiovka, 6aKTepus, XKMByLLASA B
KULLIEYHMKe YenoBeKka. MMEHHO C ee NoMoLbio
noly4atoT FOPMOH poCTa — COMaTOTPOMWH, FOPMOH
MHCYJIMH, KOTOPbIM paHbLLE NoayYann M3
NoJKeNyJ04HbIX Xesle3 KOPOB U CBUHEN, 6e/IoK
MHTEpPdEPOH, NOMOraloLWMKU CrPaBUTbCA C BUPYCHOM
MHpEKLMEN.



. PecTpuKUMA — «Bblpe3aHMe» HYXHbIX reHoB. [lpoBognTCA C
NOMOLLbIO CNeUMasIbHbIX «FreHEeTUYECKUX HOXKHUL>»>, DEPMEHTOB —
pecTpMUKTas.

. Co3paHue BeKTopa — creumanbHoM reHeTUHECKOM KOHCTPYKLMM,
B COCTaBe KOTOPOM HaMEYEeHHbIN FeH 6yAeT BHeAPEH B FEHOM
APYron Knetkn. OCHOBOM AN1A CO3JaHMA BEKTOPA AB/AIOTCA
naasmuabl. F'eH BLUMBAOT B Naa3mMuay C NOMOLLbIO APYroun rpymnmnbl
cepMeHTOB — nnras. BekTop Jo/mkeH cogepxaTb BCe
Heo6XoAUMOE ANA YNpaBJ/ieHMA paboToM 3TOro reHa — NpoMoTop,
TEPMMHATOP, FEH-0MEPATOp U FreH-perynaTop, a Takxe
MApKEpPHbIE FeHbl, KOTOpblE NPUAAIT KJETKE-PELUNUEHTY HOBbIE
CBOMCTBA, MO3BOJIAIOLME OT/IMYMUTL ITY KNETKY OT UCXOAHbIX
KNEeTOK.

. TpaHchopMaumua — BHeApeHUE BEKTOpPa B BaKTEpUIO.

. CKPMHMHI — 0T60p TEX BAKTEPMM, B KOTOPbIX BHEAPEHHbIE T'EHbI
yCcnewHo paboTaloT.

. KnoHupoBaHue TpaHcpopMMpPOBaHHbIX BaKTEPUH.
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O6pa3oBaHMe PEKOMOMHAHTHbIX NJjasMua.:
1 — KNeTKa C UCXOZAHOM NMiasmMuaon

2 — BblgesIeHHaA niasMmja

3 — co3aaHue BeKTopa

4 — peKOMOMHaHTHasA nsasmmaa (BeEKTop)

5 — KNeTKa ¢ peKOMBUHAHTHOM MJIa3MKUI0M




® 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.



® XPOMOCOMHAA MHXEHepUs — COBOKYMHOCTb METOMK,
MO3BOJISIOLLMX OCYLLECTB/IATb MAHMMYAALMU C
XPOMOCOMAMM.

@ OpgHa rpynna MeTo40B OCHOBaHa Ha BBEAEHWUM B FE€HOTUI
PaACTUTEJIbHOIO OpraHM3ma napbl YyXXMX FOMOJIOrUYHbIX
XPOMOCOM, KOHTPOJIMPYIOLLMX Pa3BUTUE HYXKHbIX
NPU3HAKOB (4OMOJIHEHHbIE JIMHUU), U/IN 3aMeLLEHNM
OAHOM Mapbl FOMOJIOrMYHbIX XPOMOCOM Ha ApPYryto
(3aMeLleHHble IMHUMU).

® B nony4YeHHbIX TaKMM 06pa3oM 3aMeLLEHHbIX U
JOMOJIHEHHbIX JIMHUSX COBUPAIOTCA NMPU3HAKM,
npm6nm>|<arom,|4e PacTeHms K «MfeasbHoOMy COPTY>.
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@ MeTopg ranJioMaoB OCHOBaH Ha BblpallBaHUM
ranaouHbiX pacTeHUU C NOCNeAYOLWMM
YABOEHMEM XPOMOCOM.

® Hanpumep, M3 Nbl/ibLEBbIX 3€PEH KYKYpPY3bl
BblpalLUMBAIOT ranjonaHble pacTeHus,
cogepxawme 10 xpomocom (n = 10), 3atemM
XPOMOCOMbI yABaMBalOT M NOJIyHaloT AUNJIougHble
(n = 20), NONHOCTbIO FOMO3UIOTHbIE pacTEHUA
BCEro 3a 2-3 roga BMEcCTO 6-8-/1eTHero
MHOPUAMHTA.

© Cloaa e MOXKHO OTHECTU U MeTOpA, NOJTyYEHUSA
NOJIMNJOMAHDbIX PAaCTEHUM




Kneto4yHasa MHXXeHepua — KOHCTPYMPOBAHME KNETOK
HOBOIO TMMNa Ha OCHOBE UX KYJIbTUBUPOBAHMSA,
rmopuamnsaumm U peKOHCTPYKLUMM.

KNneTku pacTeHMM U }KUBOTHbIX, MOMELLEHHbIE B
nMTaTeNIbHbIE Cpe/bl, COAEPIKALLME BCE HEOOXOMMbIE
ANA *KU3HEeAeATeNbHOCTU BELECTBA, CMOCO6HDI
NEeNNTbCS, 06pa3ys KNeToOYHble KYNbTypbl.

KneTku pacteHmi 06,1a4at0T eLe M CBOMCTBOM
TOTUMOTEHTHOCTU, TO ECTb NPU OnpeaeNeHHbIX
YCJIOBUAX OHU CNOCOBHbI CpOpMMPOBaATb MOJIHOLEHHOE
pPacTEHMeE.

CnepoBaTe/lbHO, MOXXHO Pa3MHOXKaTb pacTeEHUA B
Npo6MpKax, Nomellaa KNeTKM B onpeaesieHHble
nMTaTe/IbHbIE Cpe/lbl. TO OCOBEHHO aKTyasIbHO B
OTHOLUEHUM PEAKUX MU LIEHHbIX PACTEHMM.



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 6uotexHonornumn ana noayvyeHMUs MOHOKJIOHA/IbHbIX aHTUTeN
MCNOJIb3YKTCA TMOPUAOMbBI — rMOpra IMMEPOLIMTOB C PaKOBbIMM
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
KJIOHMpPOBAHUeE KMBOTHbIX. B HacTosALllee 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




