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COBPEMEHHBIE METOLAbI CE E

TPAOULIMOHH SIE N



AyTOPUMAMHI — cKpeLLuMBaHNE NN CUCTEMA CKPELLMBAHWI
HEepPOACTBEHHbLIX (POpM OAQHOro BMAa

'Mdpupamnsaumsa — npouecc nonyyeHns rmépmuaoB, B OCHOBE
KOTOPOro NeXuUT 06beanHeHne reHeTuYeckoro matepumana
Pa3HbIX KINEeTOK B O4HOU

'MOpnAbI — NOTOMCTBO, NONMYYEHHOE OT CKpeLLUnBaHus
reHEeTUYECKN PasnnYHbIX POOAUTENLCKUX DOPM

UHOpUANHI — 6Gnn3kopoacTBEHHOE CKpeLLnBaHUe,
CKpeLLMBaHNE OPraHN3MOB, UMELLINX OOLLNX NPEAKOB

— KpaTHOe rannongHoMmy yBernundeHue Yymcna
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Cenekuus
pacTteHuun

Mo mecTy
NPoOMCXOXaEeHUA
(reorpacpunyecku
yAaneHHbIX) unu
reHeTU4ecKu
oTAaneHHbIX
(HepoacCTBEHHbLIX)
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MeToa Cenekuus Cenekuus

XXUBOTHbIX pacTteHun
M'Mbpuaunsauma CKkpewmBaHue BHyTpuBmngosBoe,
HepoACTBEeHHas oTAarieHHbIX NopoA, MeXBuaoBoe,
(ayTOpuAaunHr) Ansi nony4veHus MeXpoaoBoe
reTepo3nroTHbIX CKpelimBaHwue,
nonynsauum u Beayllee K
nposiBrneHuns reteposucy, ansa
reteposuca. nony4yeHus
NMoTomcTBO reTepo3mnroTHbIX
6ecnnogHoe nonynsauuu
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MeTton Cenekuus
XNBOTHbIX
M'mbpunpnsauus CkpewmBaHue
OGnusKkopoacTBeHHaaA MexAay GrM3Kumu
(MHOpPUMAKHI) poACTBEHHUKaMU

Ans nornyyeHus
rOMO3UroTHbIX
(yncTbIX) NUHUN

JUN
¥

Cenekuus
pacTeHuun

CamoonblineHuve y
nepeKkpecTHOOMNbINAK
LMXCA pacTeHUu Ans
nony4yeHus
FOMO3UTrOTHbIX
(uncTbIX) NUHUN



MeToa Cenekuus

’XUBOTHbIX
OT60p: He npnmeHseTca
MacCOBbIU
OT60p: XXecTkun ot60p no

uHAMBMAyaribHbIM  XO3ANCTBEHHO
LeHHbIM NpPU3HaKam,
BbIHOCITUBOCTMH,
3KCcTepbepy

Cenekuus
pacTeHun

NMpnmeHseTca B
OTHOLUEHUU
nepeKkpecTHOONbINAK
LLMXCSA pacTeHUn

NMpumeHsieTca B
OTHOLUEHUM
caMoonbINALWMNXCA
pacTteHun,
BbIOENATCA YNCTbIE
FIUHUMN



Mrbpunamnsauuma:
a) HepoAacTBeHHanA
(ayTOopunauHr)

Cenekuus
XUBOTHbIX

CKkpewimBaHue
OoTAaNeHHbIX nopoa,
ONA NonyyYeHus
reTepo3nroTHbIX
nonynsauumn u
NposiBNeHNs
reteposuca.
NMoTomcTBO
oecnnogHoe

Cenekuus
pacTeHun

BHyTpuBmngosBoe,
MeXBuaoBoe,
MeXpoaoBoe
CKpelwimBaHue,
Beayllee K
reteposucy, ansa
nony4yeHus
reTepo3nroTHbIX
nonynsauuu
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MeToabl Cenekuus Cenekuus
XXUBOTHbIX pacTteHun
MeTtoa ucnbitauua MckyccTBeHHOe He npumMmeHsieTca
npou3sBoauTenien N0 oceMeHeHue ot
NOTOMCTBY ny4vwmx
npousBoauTenem,

KayecTBa KOTOPbIX
NPoOBepPSAIOT MO
MHOTrO4YMCIIeHHOMY
NOTOMCTBY



JKkcnepumMmeHTanbHoe He npumeHsieTca NMpumeHseTca ana
noriyyeHuve nony4yeHusa 6onee
nonunsongoB NPOAYKTUBHbLIX,

ypoXxXanHbix chopm
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COBPEMEHHBIE METO/]bI CEJIE

COBPEMEHHDbI



€HHbl€ METOAbI CeJIeKuuun

WHAYUUPOBAHHDb

OKCMNEPUMEHTAJIbHb
/ 7
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MCKYyCCTBEHHOEe U3AMeHeHue UCKYCCTBEHHOe nepemMeLleHue

HacJieACTBEHHOIo matepuara d)pal'MeHTOB reHoma “nJim
C uesibio norsfiy4yeHuA MyTaLI,I/Iﬁ KOMIMOHEHTOB KJ1eTOK
Modudpukayus npu3sHaka. BHedpeHue HO8020 npu3Haka
Memod npumeHuUM npu ycroeuu Memod no3eosisiem eaHocumb
Hanu4us Npu3Haka e 2eHoMe npuHyunuasibHO Hoéble Npu3Haku
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CMOHTaHHbIN J UHAYLMPOBAHHbI reHHas KNeToYHas 6enkoBas




COBPEMEHHBIE METO,qu CEJIEK

MYTAFEHE3 B CENEKEIAN



CTpyKTYypHbIe (KogupyloLme) reHbl — HECYT MHCpOpPMALNIO
0 Oernkax u nocregoBaTenibHOCTU Hykneotngos B PHK

PerynatopHble ((hyHKUMOHANbHbIE) FreHbl — perynmpytoT
N MOOYNUPYIOT SKCMNPECCUIO CTPYKTYPHbIX FrEHOB




o PHH-nonumepasa
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NMTOHDbI

Poryanropsis

ofmacr s CrpyxTyprsia rem

PHE nonawvepasa & Tepmn-
HATOP
PeryraTopran
oé«cw Crp)nyonuo reMe

PHX- nouucmu



PHK-nonumepasa

Npomotop / CTpPYKTYPHBIA reH

Ycunutens Onepatop BHyrpeHHuit  TepmuHatop
(anxaHcep) T ? TepMUHaTOP
Benok- Benok- Benok-

AKTHBATOP penpeccop AHTUTEDMUHATOP



DPHbIE reHbl

'EHbI-
PEINYNnATOPDI

NMPOLUECCUHI
'EHbI

TEMMOPAIJIBbHbIE
NEHbI

* peryniupyroT paboTty CTPYKTYPHbIX
reHoB

-

* perynumpyroT NoCTTPaHCKPUNLUOHHbIN
N NOCTTPAHCNSALUOHHBLIN MPOLECCUHT

-

reHbl B Xoae KNneTouHou

* BKJTHOYAKT B paboOTy CTPYKTYpPHbIe }

andcepeHUNpPOBKHU

—— ——




COBPEMEHHBIE METOLAbI CE

MYTATFEHE3 B CEN v '\
MMUKPOOPTAH I/I3MOB



Obnapatb BbICOKOW CKOPOCTHLIO NMpuUupocTa buomacchl U faBaTb
BbICOKMM BbIXOA LeNeBoro npoaykra npyu MUHUManbHbIX
CbIpbeBbIX 3aTpaTtax

npOﬂB.ﬂﬂTb HanpaBJieHHYO GMOCMHTeTM‘-IeCKYIO dKTUBHOCTb
npn MMHUMaJIbHOM 06p33OBaHMM NOoGOYHbLIX npoAyKTOB

BbITb KOHKYPEHTHbIMU MO OTHOLLUEHUIO K APYrou Mukpodunope u
YCTOMYUBbLIMU K BUPYCHbIM UH(EKLUMAM

Pactu Ha pgeweBbiX U AOCTYMHbIX cyb6cTpaTax

BbiTb 6e3BpeAHbIMU ANA NOAEN U OKpYXalolwen cpeabl




1, npuBoasiLLuMne K

MyTauumm B CTPYKTYPHbIX U
pPerynaTopHbIX reHax

N3MeHAIT CKOPOCTb NOrnoLweHns n
yTUnn3auum cyocTpara KrneTkomn

U3MeHAT ypoBeHb CUHTE3a
OnocunHTeTU4YeCKNX hepmMeHToB U
aKTUBHOCTb pPerynsatopHbix doepMeHTOB

U3meHAIOT perynsaumio aanbHeuLwero
BHYTPUKNETOYHOro npeBpaLleHus <_

npoAyKTa Uinu ero aerpagauuun

N3MeHAIT cnoCOOHOCTb K 3KCKpeLuu
NPOAYKTa U3 KINEeTKN




IMIOKOHAT JIAKTAT 3TaHOJI

TIIIOKOHOBAasA K-Ta 13 ATP
f ADP NAD(P)* NAD(P)H ADP . AR
A! £ CII0K030- S 4

III0KO032 6-bocchar 6-P-rmroxoHar -L>2 KeT0-3-1e30KCH- —-rmpyaar
6-¢pocdornwkonar
caxaposa / 4 ATP 9
ae | |
19 \ ATP 11 \ ADP
dpyxTo3a dpyxTo30- 3-pocdoruuepuHOBbIH
6-dbocdar ANbACTAN ochoeHo-
JIeBaH l14 T NAD (P) "~} 5 ? n%r)pyaar
H,PO
copbuTon NAD(P)H e
1-rMOKOKNHAa3a, 2 - rMko30-6-pocdataernaporeHasa 1,3-mudocdornuuepar
3 - 6-dbocdhornokoHaTaerngpo-reHasa ADP H, 0= 8
4 - 2-keT0-3-Ae30Kcn-6-dpocorntokoHaTanbaonasa ATP 6
5 - gerngporeHasa 3-docgo-rnmuepruHOBOro anbaernga oc
6 - dochornuuepaTkmHasa 3-ocdormunepar —h- r;fmeg):;
7- pocdornuuepomyTasa 8 - eHonasa, 9 - nMpyBaTKkMHa3a,
10 - ppykTOKMHA3a, 11 - dpocdorekcomnsomepasa Cxema kamabosiuzma

12 - neBaHcaxapasa, 13 - rnMoKOHOKMHAa3a, i
14 - rMOKO30PYKTO30TPaHCTnaporeHasa y Zy momonas mobili

MyTtaHTbl 6akTepun Zymomonas mobilis ¢ HapyweHHou pyHKUuMen chepmeHTa
(ppYKTOKMHA3bl HE aCCUMUITUPYIOT PPYKTO3Y.

Mocne paclenneHns caxapo3bl Ha MIOKO3Y U PPYKTO3Yy MyTaHTbl aCCUMUITUPYIOT
TONbKO IMIOKO3Y, a PPYKTO3a NaCCMBHO HaKannuBaeTcs B cpee.



- I. Mlod2zomoeumenbHass cmaousi

\/

ll. Cmadusi kynbmueuposaHusi

!

lll. Cmadusi nony4yeHusi npodykma



OCHOBHbIe 3Tanbl
NOAroTOBUTENLHOW CTaanN il

L. Hoozomeoeumenvnan cmadus

Bribop 6uoobsexTa (mouck guxux dopm, oThop Hauboee nepcreK THEHOT 0
MaTepHasa I CeJeKIH)

IToaroTorka Guo00BeKTa K ceNleKITMOHHOIH paboTe (oTyyeHue
reHe THYeCKH 0JHOPOJHEIX U cTa0IIs HEIX hopM A8 K CIIepUMeHTa,
cTabmwmraima 011000 BeKTOR 0 Ka4YecTEeHHBIM H K0ITYeC TEeHHBIM

\

Cenexima 6moodbexToR (EBI00p MeT0a CeJIeKITHI: MyTar eHes HiIH
pexoMOHHOreHes, ceJleKHa 0Hoo0bexToR, 0TO0p U cTabmnamsa

0H000BEKTOR IT0 IIpHOOpeTeHHBIM CBOoHCTE aM)
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25 HEIM-EHLI'HEDETH

Ha DCHOBE 8CTECTBRHHOR

LI]TEMME

Mepenadya NDOAYKTHMBHOFD
wramma B NPpoOMeILINEHHOS
NpPOMaBscaAcTen

YnpolieHHasa cxema
cenekuumn
MUKPOOpPraHN3mMoB



1. BbiIOOp 6M00OBLEKTA
(mMoOUCK ncxoaHbIX «AUKNX» CTPYKTYP, OTOOP Haubonee
nepcrnekTMBHOro martepuana g cenekuum)

-




MY3€eliHbl€ KYNnbTYpbl NpupoaHble cybcTpaThl

N3BECTHbIE NMPOMbILLINEHHbIE
NPOAYLEHThI




3HaHusA

(ocobeHHoCcmel
2eHemu4eckou
op2aHu3ayuu u

HabnioaeHue

(cnocobHoCcmb K
u3bbImo4YHoMy
CuHme3sy )

JKCNnepumMeHT

(eesedeHue sie2ko
mecmupyemMbix
Mymauuu)

Memabosiusma)




2. NMoprotoBka OMOOOBLEKTA K CeNnnieKuMOHHON paboTe
(nony4yeHue reHeTU4YeCcKn oaHOPOAHbLIX bopM AndA nocrieayroLlen
cenekuun, crabunusauusa 6Moob6HLEKTOB NO Ka4YeCTBEeHHbIM U
KONMMYECTBEHHbIM XapaKTepucTukam)




,_, ‘pabore

BHeceHue B 3NeKTUBHbIe
nuTaTenbHble cpeabl

[lepeceB Ha TBepAble
nuTaTesibHble cpeabl

EKa OnooodObBLeKTa K

e «4uCmbIX KyJbmyp»

[NonyyeHune
HaKonuTersibHbIX KYyNbTyp

NonyyeHne «4YUCTbIX
KyNnbTyp»




TOBKa OMooOObBLeKTa K
LILMOHHOW paboTe

abunusayusi buoobrexkmos
A

«4YUcTKa KynbTypbI» - BbisBNEHNE TUNNYHON MOPKONOrn4ecKom
doopMbl U OTKITOHEHUN OT Hee. OueHKa NPOAYKTUBHOCTU, KAK OCHOBHOM

Mopdoonornyeckon dpopmel, Tak U ee BapnaHToB.

«CTyneH4yaToe KNOHUPOBaHME» - NPoBepKa CTabnnbHOCTH
Bbl6paHHOI'O KITOHa o KoJiIn4eCTBEHHOMY MPU3HaKy, TO €CTb
NMPOAYKTNBHOCTW.




LUN - MUKPOOPIraHN3Mb

3. Cenekuus 6MooOBLEKTOB (BbIOOP MeToaAa CenekLmn: MyTareHes
NN pekoMounHoreHes, cenekunst bnoodbbLEKTOB, OTOOP N cTabunusauus
BMo0bHLEKTOB NO NPNOBPETEHHBIM CBONCTBAM)




MukpoopraHn3ambl Kak 0O bEKT cenekumm
NUMEIT paa OCOOEeHHOCTEN:

«=» BbICOKMe TeMnbl MyTUPOBaHUA. [eHeTMYecKas

O4HOPOAHOCTb MUKPOOHOW KOMOHUK BbICTPO HapyLlaeTcd (BbICOKUE
TeMMNbl AeNEeHUs <> eCTECTBEHHbIE MyTaLun).

«-» [AannNonaHOCTb MUKPOOPraHM3MOB OrpaHNYNBaeT
KOMOMHATUBHYIO M3MEHYMBOCTb — OCHOBY CENEKLINN BbICLLINX
OpraHM3moB.

«+» BbbICTpasa cMeHa NOKOoNeHnn obecrnevynBaeT ux
NnepcnekKTMBHOCTDbL MNPW 0T6ope NOJTOXKUTEJIbHbIX 3K3EMINTAPOB U AOJ1A

ObICTPOU OLEHKN pe3ynbLTaToOB CeNeKUMOHHON padoThl.



p Memoda cenexkyuu

OCHOBHOW MPUHLIMN

opeaHU3M Hecem ripu3Hak |
" HET

MymazeHe3 pekoM6uHO2eHe3




MyTareHe3 npumMeHsieTcA
Ans ynydvweHns CBOUCTB,
NnpuUCcyLwnx gaHHOU XUBOU
cucrteme, C NpMMeHeHUeMmM
NPAMbIX UNN HENPAMbIX

MyTareHoB.

CnoOHTaHHbLIN

UMHayuupoBaHHbLIU



MyTareHe3 — npoLecc BHECEHUS UBMEHEHWUI B CTPYKTYpPY
reHoma nog AencTBnemM MyTareHHbIX pakTopoB

MyTareHbl — bakTopbl, Bbi3blBalOLLIME NOBPEXOEHNE
cTpykTypbl AAHK

MyTauumn — nepecTporiku reHeTMYeckoro maTepmana

AyKCOTpOMbl — MMKPOOPraHM3Mmbl, yTpaTUBLLNE CMOCOBHOCTL
CUHTE3NpoBaTb OAHO N3 BELLECTB, HE0OXO0aUMbIX ON1S

VH Unu ap.).
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dusnvyeckKkue

Temneparypa,

n3ny4vyeHwus
6bicmpsbie
3/1eKMPOHbI,
MPOMOHBI,
HeUmpOHbI,
a-4Yacmuusbl,
peHmeaeHoeckue, Y-
ny4qu

yNbTPa3ByK

XnmMmunueckume

MHrMONTOpPbLI CUHTE3a

HYKJIEeMHOBbIX KUCJIOT.

KogbeuH, aza2yaHUOUH,
aMuHoypauyuJsi, aMUuHornypuH

dHaJllorm a3oTucCTbIX
OCHOBAaHWUM:
5-6pomypauyun, 5-xnopypauus
ankKunumpyrowiume
coegnHeHus:

¢ghopmasnbOeaud, ¢gheHor,
dumemursicynbgham

cynepmMmyTareHbil
rnpou3eo00HbIe
HUMpPoO30coeOuHeHUU

buonornyeckue

6akTepuodparm,

OMNOTOKCUHDI

rpnoos:
acghnnamokcuH B1

3k3oreHHasa OHK
eupychl



XUHOHbLI Ap.

Al-cantbl

penapaums
anypuHOBbIX
anupUMUAUHOBbIX
canrTos

C NOMOWbLIO
MHCepTas

AKTHBHbIe hopMbI KUCNIOpOAa Ankunupyowue :
nepeKucH,aNoKCHCOBAMHeHHs, AreHTBILHUTPO3aMUHbI xnopnpousgogmble X oPaMOYUun,

reTepoUMKIIMYeCcKHe  reTepoUMKIUYECKUX

MAY,a¢nartokcuHbIB

AMHUHBLI, ITUNEHUMHHBI, aMUHOB

XNOPATUNaMMKHbLI U ap.

OAHOHWTHEBLIE mMoaudHUMPOBaHHbIE
paspbiBbl OCHOBaHMA

Ll

penapaums IKCUN3INOHHanA

OCHOBaHMK penapaums

1, XnopatunamuHsl,

NPOM3BOAHLIE
nnaTUHbLI K 4p.

MEXKHUTEBbIE
“clumsku”

'

HYKNEeOTHAHAA 3KCUM3IUOHHaA

METUN- | | OCHOBAHWH yyxneoTuaHasn

TpaHncdepaszamu

IKCUM3UOHHAA
BOCCTAHOBNEHME v penapayus
hocopHOAMIMPHBIX  yykneoTHaHas
cBs3en 3KCUM3MOHHAA penapauus
C NOMOWbLIO penapauma MUCM3ITYEN
NONUHYKNEOTUANKUIa3bl

penapaumsi

ABYHUTHEBbIE Pa3pbiBbl

.

roMonoryHas BOCCOeANHEHMe
pexoMOMHaUua HEroMonorM4HbIX

KOHUOB



Pa3pbiBaetca N-rnukos3ngHas
CBSA3b Mexay NypuHOBbLIM
OCHOBaHWEM U

Ne30KCMprUBO30IA. ~EP=0—CHy
i1 0
0
OH OH(H)

MymazeH - memnepamypa



oBaHuUe

3Mbl UHAYKUUM MyTaLui.B

ApeHuH npeBpallaeTcs B
FMMMNOKCAHTUH, KOTOPbIN MOXET
CBA3bIBATLCA C LUTO3UHOM.
'yaHuUH npeBpallaeTca B KCAHTUH,
KOTOPbIN CBA3bIBAETCSH C TUMMUHOM.
3 umto3nHa obpasyetcs ypauun.

e«

AJleHHH I'nnokcanrun

0 0
NﬁZ H o W H

I'vauun Kcaurun

NHj 0

P
0”7 0”

H H
Huro3un Ypauna

MymaezeH - usny4dyeHusi



Mbl MHAYKUUUN MYTallV

ANMepbI

0 TUMMHOBBIN
0

CH Neitcrene CHgJ| AWMeEp
yneTpaduonera
CwumBaroTca cocegHue 0

NMMPUMUONHBL. TuMun

0
CHo || — s
JATO GNOKUpPYeET pensimKauuio. \E-‘:Ln
| 0

Tumun

ynbmpaghuosiem
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D0EKTUBHOU UHAYKLUUN -

Xapakrep buonoru4eckoro
Martepuana

Xapaktep MyTareHHoro
BO3leUCTBUA

CcnocoOb npekpaweHus
MyTareHHOro BO3eucTeus

003y MyTareHHoro
BO31eUCTBUSA




|bl OTOOpa MyTaHTOB

NMpoBoaAaT
KOJINYECTBEHHYIO
OLleHKY HOBOro
npu3sHaka/ CBOUCTBa
TOTaJIbHO Y BCEX
noABEprHyTbIX
MyTareHHOMy
BO34ENCTBUIO
OpPraHn3MoB.

NMpu otbope
YUYMTbIBAIOT
¢peHoTUNNYECKHNE
ocobeHHOCTH
OpraHusMma,
BO3HMKamowme nog
AEeNCTBUEM MYTaLUMN:

AYKCOTPO(PHOCTD,
PE3UCTEHTHOCTb U Ap.




