[InTanue OakTepmii



0 Ilonx nmuTaHMeM NOHHUMAKOT MPOLECCH MOCTYIUICHUS H
BBIBEJICHUSI MMUTATEIbHBIX BEIICCTB B KJIECTKY U M3 KJICTKH.
[IuTanue B mepByIO o4epeab 00ecneUrnBaeT Pa3MHOKECHHE U
META00JIN3M KIETKHU.

0 Cpenn HeoOX0MUMBIX NUTATEJIbHBIX BEIECTB BhIIEIAIOT:
yIJIEpO, KUCIOPO, BOAOPO, a30T, (hocdop, Kaluii, MarHuii,
KaJIbIIUH.

0 Kpome opranoreHoB, He00X0aMMbI MUKPO3J1eMeHTbl. OHU
00€CIIEUMBAIOT AKTUBHOCTh  ()EPMEHTOB. OJTO  IMHK,
MapraHel, MOJuOJieH, KoOalbT, MEJb, HUKEIb, BOJb(paM,
HATPUU, XJIOP.



B 3aBMCHMOCTH OT HCTOYHHKA IOJYYEHHUSA YIJIEpPOaa
OaKTepMM JAeJISAT HA:

0 1) ayrorpods! (MCIOIB3YIOT HEOPTAHUYECCKHE BEIICCTBA —
CO,);

0 2) rereporpodnl (MCIOIL3YIOT Opranndeckue C-reKco3bl,
MHOTOATOMHBIE CIIUPThI, aMUHOKHCJIOTEHIL ).



IIpouecchbl MUTAHUSA JOJKHBI 00€CIeYMBATH JHEPreTHYeCcKue
NMOTpedHOCTH DaKkTepraJabHOM KJIeTKH. I1o mncTounnkam 3Hepruu
MHUKPOOPTraHU3MBbI JeJIST HA:

0 1) doTorpodbl — HICTOYHUK COTHEUHAS SHEPTHS,

0 2) xeMoTpodbl — IOIy4YarOT SHEPTHIO 3a CUET OKUCIUTEIBLHO-
BOCCTAHOBUTEJIBHBIX PEAKIINH;

0 3) xeMomuToTpodnl — HCIIOJIB3YIOT HECOPraHUIECKUE COCTUHCHUS,
0 4) xemoopraHoTpodsl — UCTIOIB3YIOT OPTraHUYSCKHUE BEIISCTRA.

MenuimHcKasi MUKPOOHOJIOTHS U3ydaeT OaKTEPUH, KOTOPHIC SBIISFOTCS
reTEPOXEMOOPTAHOTPOPAMH.



IIo creneHn reTepoTPOPHOCTH MHUKPOOPTraHU3MBI JAEJIATCH
HA:

0 1) campodutrbl — MNOUTAIOTCI MEPTBBIM OPraHHMYCCKUM
MaTEepPHUAJIOM;
0 2) mnapa3uTrel — NOUTAIOTCA 3a CYET MaKpOOpraHu3Ma.

OOnurarHele mapa3uThl MOJHOCTHIO JHIIEHBI BO3MOXXHOCTH
KATb BHE KIETOK (PHKKETCHUM, XJIAMHUJHUH, BHUPYCHI).
daKyJIbTaTUBHBIC MMapa3uThl MOTYT KUTh U O€3 XO3sIMHA, T.€.
BHE OpraHu3Ma — Ha MPOCTBIX MUTATEIIBHBIX CPEAaAX.



dakTopaMu pocTa 0aKTepuil ABJIAITCA BUTAMUHBI,
AMUHOKHMCJIOTHI, IYPUHOBbIC U MUPUMUANHOBbIE
OCHOBAHUS, IPUCYTCTBHE KOTOPLIX YeKopsieT poct. Cpeau
OaKkTepuH BBIJAEJISIOT:

0 1) npororpodsl (CIIOCOOHBI cCaMH CUHTE3UPOBATh
HEOOXOMMBIC BEIIICCTBA);

0 2) aykcorpodsl (HykmaroTcs B (pakTopax pocTa).



MukpoopraHu3Mbl ACCUMIJIMPYIOT MUTATEIbHBIE BEIECTBA
B BHAC  HEOOJBIIMX  MOJEKYJ, II09TOMY  O€JIKH,
MOJMCaxapuabl W JAPYrue OHOMOIMMEPBI MOTYT CIIY>KUTh
MCTOYHUMKAMM THUTAHUS TOJBKO IIOCJE PACIICIUICHUS HX
3K30(hepMEHTaMHU JI0 00JIEC MPOCTHIX COCAUHCHUM.



TpaHcmopT BeurecTs



0 Jms toro, 4roObl NHUTaTEIbHBIC BEIECTBA MOIJIU
MIOJIBEPTHYTHCS MNPEBPAILICHUSM B IIUMTOIJIA3ME
KJIETKH, OHU JOJDKHBI MPOHUKHYTH B KJIETKY 4YEpe3
[IOTPAHWUYHBIE CJIOHU, OTICISIOIIME KIETKY OT
OKpyxaromen cpeapl. OTBETCTBEHHOCTbL 32

MOCTYILUIEHHME B KJIETKY NMUTATEJbHbIX BelleCTB
Jexur Ha LHIITM.



0 CymectByeT aBa THIA IepPeHOCA BelleCTB B
OaKTepHaIIbHYIO KJIETKY: ACCUBHbIN 1 AKTHBHBIIL.



[Ipy macCMBHOM MEPEHOCE BEMIECTBO IMPOHUKAET B
KJIETKY TOJIBKO IO TPAJUEHTY KOHILICHTpAlMW. 3aTpar
SHEPTUHU IIPU 3TOM HE MPOUCXOIUT.

Pazimuiyaror  OB€  PA3sHOBUIHOCTU  MACCHUBHOIO
[IepeHoca:

[ mpoctyro auddysuio

[ obneruennyro quddysuto.



[0 Ilpocmas ouggysun —  Hecrenmupuueckoe
IIPOHUKHOBEHUE BEIMIECTB B KIIETKY, IIPA 3TOM
pEIIAIoIIee 3HAYCHUE MMEET BEIMYHMHA MOJIEKYI U

IUNO(PUIBHOCTb. CKOpOCTB IepeHoca
HE3HAYNUTEIIbHA.



[l Oé6nezuennasn oughgpysus mnpoTeKaeT ¢ ydacTUEM
Oenka-repeHocunka. CKOpPOCTh 3TOTO  CIIOCO0a

IIEPEHOCA 3aBUCHUT OT KOHIICHTPAIIMU BEIIECTBA B
HApPY>KHOM CJIOE€.



[0 IIpu aKkTHBHOM mepeHOCe BEIICCTBO IIPOHUKACT B
KJIETKY MPOTHB TPAAWCHTA KOHIECHTPALUU IPHU
IIOMOIIM O€JKa-nepeHoCuUMKa — mnepMeasbl. Ilpwu
3TOM ITPOUCXOAUT 3aTpara SHEPTHUH.

0 HMmeercs a1Ba THIAa AKTHBHOI0 TPAHCIIOPTA.



0 Ilpu ogHom THIE aKmuéHoz0o TPAHCIOPTA

HEOOJIbIINE MOJCKYJIbl (aMHHOKHUCIOThI, HEKOTOPHIC
caxapa) «HaKauuBalOTCS» B KIETKY M CO3Jai0T
KOHIICHTpamu, kortopas moxer B 100—1000 pas
IPEBBIIIATh KOHIICHTPALIMIO 3TOr0 BEIIECTBA CHAPYKHU
KJIETKHU.

Bropon = MexaHM3M, IIOJYYMBIIWM  Ha3BaHUE
MPAHCI0KAUUA paoukanoe, o0ecrneynBaeT
BKJIFOUCHHE B KJIIETKY HEKOTOPBIX caxapoB (HaIIpUMED,
IJIFOKO3bI, (PPYKTO3bI), KOTOPBIE B MPOIECCE IIEPEHOCA
dhochopunupyrorcs, 1. c. XAMHUYECKU
MOJHU(DULIUPYIOTCH.



JIns OCyIIEeCTBIICHHUSI ATHX IIPOLIECCOB B OaKTepHabHOU
KJIETKE JIOKaJIM3yeTCsl crnenualbHas QocdorpaHcdepHas
CHCTEMa, COCTAaBHOM 4YacTblO KOTOPOM SIBIISIETCS OEJIOK-
MEPEHOCUYMK, HAXOASAIIMKCSA B aKTUBHOW (HOCHOPHUIMPOBAHHOM
dbopme. DochopuIMpOBaHHBIM OEJIOK CBS3BIBAET CBOOOIHBINM
caxap Ha  HapY)XHOM  IIOBEPXHOCTH  MEMOpaHbl U
TPAHCIOPTUPYET €r0 B IIUTOILIA3MY, IJI€ caxap OCBOOOXKIAETCS

B BUji€ (pocdara.



0 IloctymuB B KJIETKy, OPraHMYCCKHNl HCTOYHHK
yIjepojia U SHEPrUuM BCTYMAET B LEIb OMOXUMHYEC
KMX PEaKIUid, B PE3yJbTaTe KOTOPBIX OOpa3yIOTCs
AT® u wuHrpeaueHTbl 11 OHMOCHUHTETHYECKHX
nporeccoB. bruocuHreTndyeckue (KOHCTPYKTHBHBIC)
U DHEPIreTUYECKUE TIPOIIECCHI MPOTEKAOT B KIIETKE
OJTHOBpEMEHHO. OHU TECHO CBSI3aHBI MEXIY COOOM
gyepe3 o0Ire IMPOMEKYTOUYHBIE TPOAYKThI, KOTOPHIE
Ha3bIBAKOTCS amMuoorumamu.



KOHCTPYKTUBHBINU
MeTab0/IM3M



OCHOBHBIMH BUJIAMM IJIACTHYECKOI0 00MEHA
ABJISIOTCH:

1) O€IKOBBI;
2) YTJII€BOJIHBIN;
3) JIUIIUIHBIN;

4) HyKJIEHUHOBBIMN.



[l BenkoBbIil 00MEH XapaKTEepU3yeTCsl KaTaO0IU3MOM U
aHabonm3MoM. B mponecce karadbonusmMa OakTepuu
pazjararoT O€JIKW 0]l JEHCTBHUEM IIpOTE€a3 C
oOpazoBaHueM nenTuaoB. [log nelicTBUEM HENTHIA3
13 TIeNTHUI0B 00pa3yrOTCsl aMUHOKHUCIIOTHL.



buocuHTEe3 aMMUHOKMCJIOT.

Pacriag O€lKOB B a’pOOHBIX YCJIOBHUSX HAa3bIBACTCS
TICHUEM, B aHa’pOOHBIX — THMEHHEM. B pesynbrare
pacrajia aMMHOKHUCIIOT KJIETKA I10JIy4aeT UWOHbI aMMOHUS,

HEOOXoauMbIE 111 (POPMHUPOBAHMS  COOCTBEHHBIX
AMHHOKHUCJIOT.

bonbmMHCTBO OakTepuii 00Jagal0T CHOCOOHOCTBIO

CUHTE3UpOBaTh Bce 200 aMHMHOKHUCIIOT, U3 KOTOPBIX COCTOAT
OCJIKM.



YrnepoaHble  CKEJIETbl  aMHUHOKHCIOT  OOpa3yroTcsi U3
IPOMEKYTOUYHBIX MPOAYKTOB OOMeHa. McXoaHbIM MaTepuaiom
CIIyKaT MPOMEKYTOYHBIE IIPOAYKTHI (PPYyKTO30AU(POCPaTHOTO
(®P) wu  nenrozopocharHoro  (IID) nmyrer, UK
TPUKAPOOHOBBIX KHCJIOT: IIMPYBaT, KETOINIYTapOBas KHCJOTA,
oKcajoanerar, (@ymapar, 3puTpo30-4-pocdar, pudo30-4-pocdar.
AMUHOTPYIIIBI BBOJATCS B pE3yJbTaTe HEMOCPEICTBEHHOIO
AMUHUPOBaHUS WA epeaMUHUPOBAHUS. IIepeBon
HEOPraHMYECKOro0  a30Ta B OPraHMYECKHE  COCAUHCHUS
IPOUCXOJIUT BCErjga 4Yepe3 aMMuak. Hutparel m HUTPUTBHI U
MOJICKYJISIDHBIA a30T IIPEABAPUTEIBHO BOCCTAHABIMBAIOTCS B
aMMHaK W TOJIbKO JIMIIb IIOCJE ATOTO BKJIIOYAIOTCS B COCTaB
OPraHUYECKUX COCITUHEHUU



buocuHTe3 HYKJIIEOTHUOB.

]

[IypyHOBBIE ¥ MUPUMHUIAMHOBBIE HYKJIEOTHIBI — 3TO T€ CTPOUTEIIHHBIC
OJIOKH, M3 KOTOPBIX CUHTE3UPYIOTCS HYKJIIEMHOBBIE KUCIOThL. KpoMe Toro,
[IypyHOBBIE M MUPUMHUIANHOBBIE HYKJICOTHIBI BXOASAT B COCTAB MHOTHX
KO()EpMEHTOB W CIYyXKaT Uil aKTHBAllMM M IEpeHOCa aMHUHOKHCIIOT,
Caxapos, JIMIIUIAOB B PEAKUUAX OJTUMEPU3ALIAU.

WcXonHBIM  COCAMHEHHEM JJIsi 00pa3oBaHUs IEHTO3HOW  YacTH
HYKJICOTHUJIOB CIIY>KUT pru0030-5-pocdar, oopazyromuiics B [1O-nyTw.

YIIIepoaHbIA CKEJIET MMMPUMHUINHOB IIPOUCXOJIUT U3 acliaprara, KOTOpbIv
oOpa3yeTcs B IUKIIC TPUKAPOOHOBBIX KUCIIOT.

ATOMBI a30Ta W AaMUHOTPYIIIBI IIYPUHOB MW aMHWHOCOAEPKAILIUX
MMUPUMUIUHOB IIPOUCXOAAT U3 acraprara u NiyTaMUHaA.



buocuHTe3 XUPOB.

Kupbl WM JUNUAABL  SBISIIOTCA  BAXKHBIMM  KOMIIOHeHTamu [[[IM wu
KJICTOYHOW CTEHKU TpaMOTPHUIIATEIbHBIX OaKTEepUid, a TaK¥XKe CIIy»ar
3allaCHBIMM ~ BellleCTBaMU. B  OakTepuallbHBIX KHUpaX MOpeoOnagaroT
muHHonenoyeunble (C14—C18) HachllieHHBIE JKUPHBIE KHUCIOTHI U
HEHACBIIICHHBIC >KUPHBIC KHUCJOTHI, COAEPKAIIME OJHY IBOUHYIO CBA3b.
CioxHBIE JIMIIHAIBI IIPEACTABIICHBI bochaTuaNIMHO3UTOM,
dbocharnanarauuepruHoM U GochaTuanIdITaHOJIAMUHOM.

KitoueBbIM ITpOMEKYTOUHBIM MIPOAYKTOM JIJI1 OMOCHUHTE3A YKUPHBIX KUCIIOT
ABJIACTCS ALECTUIKOYH3UM A. KIltOUeBBIMU MPOMEKYTOUYHBIMU MPOAYKTAMHU
it cuHTe3a  GocdoiunuaoB  sABisieTcss  npoaykt O D-nytwu:
auokcuaneTuiadocdar, BOCCTaHABIMBAIOIIUKUCSA B IUIEPOJ-3-hocdar,
KOTOPBIA COCTMHSAETCS C OCTaTKaMM KUPHBIX KUCJIIOT.



buocuHTe3 yriieBoaos.

0 VYrmeBomsl mpencTaBieHBI B OaKTepHAIbHON KIETKE B BHC
MOHO-, OU- W TMOJHCAXapuJOB, a TaKXe KOMILIEKCHBIX
coequHeHui. Ilommcaxapuasl BXOOSIT B COCTaB HEKOTOPBIX
Kamcysl, Kpaxmal M IJIMKOT€H SBIISIOTCS 3alaCHBIMU
[MUTATEIbHBIMHA BEIIECTBAMM.

0 CuHTe3 DIIOKO3BI NPOUCXOMWT M3 IHPYyBaTa, 3a CUCT
OOpaTHBIX pEaklui, myTeil pacmaaa IoKo3bl. (1 o0xoma
pEaKIMK, UAYIIMX TOJbKO B OJHOM HAIIPABICHUU, UMECIOTCS
0OXOAHBIC IIYTH, HAIIPUMEDP INIMOKCUJIATHBIM LMK,



OCHOBHBIMH BUJIAMM IJIACTHYECKOI0 00MEHA
ABJISIOTCH:

1) O€IKOBBI;
2) YTJII€BOJIHBIN;
3) JIUIIUIHBIN;

4) HyKJIEHUHOBBIMN.



