[lnTanue OGaxTepmii




0 Ilonm nuTaHMeM NOHHMAKT MPOLECCH MOCTYIUICHUS H
BBIBCJICHUSI MMUTATEIbHBIX BEIICCTB B KJIECTKY U M3 KJICTKH.
[IuTanue B mepBYyIO o4epeapb 00eCneurnBaeT Pa3MHOKECHHE U
META00JIN3M KIETKHU.

0 Cpenn HeoOX0MUMBIX MUTATEJIbHBIX BEIIECTB BhIIEIAIOT:
yIJIEpOo, KUCIOPO, BOJOPO/I, a30T, (hocdop, Kaluid, MarHui,
KaJIbIIU .

0 Kpome opranoreHoB, He00X0IMMbI MUKPO3JeMeHTbl. OHU
00€CIIEUMBAIOT AKTUBHOCTh  ()EPMEHTOB. OJTO  IMHK,
MapraHel, MoJuOJieH, KoOalbT, MEJb, HUKEIb, BOJb(paM,
HATPUU, XJIOP.



B 3aBMCHMOCTH OT HCTOYHHKA IOJYYEeHHUS YIJIepoaa
OaKTepMM JeJISAT HA:

0 1) ayrorpods! (MCIOIB3YIOT HEOPTraHUYCCKHUE BEIISCTBA —
CO,);

0 2)rereporpodnl (MCoaL3yIOT opranndeckue C-rekco3bl,
MHOTI'OATOMHBIE€ CIIUPThI, aMUHOKHUCIIOTEI ).



IIpouecchbl MUTAHUS JOJKHBI 00€CIeYMBATH JHEPreTHYecKue
NMOTpeOHOCTH DaKkTepraJabHOM KJIeTKH. I1o ncrounnkam sHepruu
MHKPOOPTraHU3MBbI JeJIST HA:

0 1) poroTpodsl — HICTOUHUK COTHEUHAS DHEPTHS;

0 2) xeMoTpodsl — MOTYyIAIOT SHEPTUIO 32 CUET OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIINH;

0 3) xemomuTOTpO(dBI — UCIOIB3YIOT HEOPTAaHUUCCKHUE COCAUHCHHS,
0 4) xemoopraHoTpo(dsl — HCITOIL3YIOT OPraHUYCCKUE BEIICCTRA.

MenuiuHcKass MUKpOOHOJIOTHS U3ydaeT OaKTEpUM, KOTOPHIC SIBISIOTCS
reTEPOXEMOOPTAHOTPOPaAMH.



IIo crenmeHn reTepoTPOPHOCTH MHUKPOOPraHU3MBI JAEJIATCH
HA:

1) canpodutsl
MaTepuaiomMm;

IINTAOTCA MCPTBbBIM OpraHN4YCCKHUM

[12) mapa3utel — NUTAOTCS 3a cUeT MakpoopranuMa. OOaurarHeie
Mapa3uThl HOJTHOCTHIO JIMIIECHBI BO3MOXHOCTH XHUTh BHE KIJIETOK
(pUKKETCUH, XJIaMUJIWH, BUPYChI). DaKyJbTaTHBHBIC ITapa3vThI
MOT'YT XKUTh M 0€3 XO035MHa, T.€. BHE OpraHW3Ma — Ha MPOCTHIX
MIATATEIBHBIX CPEAX.



dakTopaMu pocTa daKTepuil ABJSIOTCA BUTAMUHDI,
AMHMHOKHUCJIOTHI, IYPUHOBbIC 1 MAPUMUIUHOBBIEC
OCHOBAHUS, IPUCYTCTBHE KOTOPLIX YCKOpsieT poct. Cpeau
0akTepui BbIAECJISIIOT:

0 1) npororpodsl (ciocoOHBI caMU CHHTE3UPOBATh
HEOOXOIMMBIE BEIIECTBA);

0 2) aykcorpodsl (HykxaaroTcsa B (pakTopax pocra).



MukpoopraHu3mMbl ACCUMIUIMPYIOT MUTATEIbHBIC BEIECTBA
B BHAC  HEOOJBIIMX  MOJEKYJ, II09TOMY  O€JIKH,
MOJIMCaxapuabl W JAPYrue OWOMOIMMEPBI MOTYT CIIY>KUTh
MCTOYHUMKAMM TMTAHUS TOJBKO IIOCJIE PACIICIUICHUS HX
3K30(hepMEHTaMHU JI0 00JIEC MPOCTHIX COCAUHCHUM.



T'pancmopr BelgecTs




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

MOCTYILUIEHHME B KJIETKY NMUTATEJbHbIX BelleCTB
Jexur Ha HIITM.



0 CymectByeT aBa THIA IepeHOCA BelleCTB B
OaKTepHaJIbHYIO KJIECTKY: MACCUBHBIN 1 AKTHBHBIIL.



[Ipy macCUBHOM MEPEHOCE BEMIECTBO IMPOHUKAET B
KJIETKY TOJIbKO IO TPAJUEHTY KOHILIEHTpAlMW. 3aTpar
SHEPTUHU IIPU 3TOM HE MPOUCXOIUT.

Paznmuyaror aBE€  PAa3sHOBUIHOCTU  MACCHUBHOIO
[IepeHoca:

[ mpoctyro auddys3uro

[ o0neruennyro quddys3uto.



[0 Ilpocmas ouggysun —  Hecrenudpuueckoe
IIPOHUKHOBEHUE BEIIECTB B KIIETKY, IIPA 3TOM
peIIaroIIee 3HAYCHUE MMEET BEJIMYHMHA MOJIEKYI U

IUNO(PUIBHOCTb. CKOpOCTB IepeHoca
HE3HAYNUTEIIbHA.



[l Oénezuennasn oughgpysus npoTeKaeT ¢ ydacTUEM
Oenka-repeHocynka. CKOpPOCTh 3TOTO  CIIOCO0a
[IEPEHOCA 3aBHCUT OT KOHIICHTpPAI[MM BEIIECTBA B
HAPY>KHOM CJIO€.



[0 IIpu aKkTHBHOM mepeHOCe BEIISCTBO IIPOHUKACT B
KJIETKY MPOTHB TPAAWCHTA KOHIECHTPALUW IPHU
[IOMOIIM O€JIKa-IepeHoCcuuKa — mnepMeasbl. Ilpwu
3TOM ITPOUCXOAUT 3aTpara SHEPTHUH.

0 HMmeercs 1Ba THIA AKTHBHOI0 TPAHCIIOPTA.



0 Ipu oagHOM THNE aKMUEHO20 TPAHCIOPTA

HEOOJIbIINE MOJCKYJIbl (aMHHOKHUCIOThI, HEKOTOPHIC
caxapa) «HaKauuBalOTCS» B KIETKY M CO3ai0T
KOHIIEHTpalu, kortopas moxer B 100—1000 pa3
IPEBBIIIATh KOHIICHTPAIIMIO 3TOr0 BEIIECTBA CHAPYKHU
KJIETKHU.

Bropon  mexaHM3M,  IIOJYYMBIIWM  Ha3BaHUE
MPAHCI0KAUUA paouKanoe, o0ecrneynBaeT
BKJIFOUCHHUE B KJIIETKY HEKOTOPBIX caxapoB (HaIpUMED,
[JIFOKO3bI, (DPYKTO3BI), KOTOPBIEC B IPOIECCE IIEPEHOCA
dhochopunupyrorcs, il €. XUMHUYECKU
MOJHU(DULIUPYIOTCH.



JIns OCyIIEeCTBIICHHUSI ATHX IIPOLIECCOB B OaKTepHabHOU
KJIIETKE JIOKaJIM3yeTCsl crnenualbHas  QocdorpaHcdepHas
CHCTEMa, COCTAaBHOM 4YacTblO KOTOPOM SIBIISIETCS OEJIOK-
NEPEHOCUYMK, HAXOASAIIMKCSA B aKTUBHOW (HOCHOPHUIMPOBAHHOM
dbopme. DochopuaMpOBaHHBIM OEJIOK CBS3BIBAET CBOOOIHBIM
caxap Ha  HApY)XHOM  IOBEPXHOCTH  MEMOpaHbl U
TPAHCIOPTUPYET €r0 B IIUTOIIA3MY, I/I€ caxap OCBOOOXKIAETCS

B BUji€ (pocdara.



0 IloctymuB B KJIETKy, OPraHMYCCKHN HCTOUYHHK
yIjepojia U SHEPTrUuM BCTYMAET B LEIb OMOXUMHYEC
KMX PEaKIUi, B PE3yJbTaTe KOTOPBIX OOpa3yrOTCs
AT® u wuHrpeaueHTbl 11 OHMOCHUHTETHYECKHX
npoleccoB. bruocuHreTnyeckue (KOHCTPYKTHBHBIC)
U DHEPIreTUYECKUE TIPOIIECCHI MPOTEKAOT B KIIETKE
OJTHOBpEeMEHHO. OHU TECHO CBSI3aHBI MEXIY COOOM
yepe3 o0Ire IMPOMEKYTOUYHBIE TPOAYKThI, KOTOPHIE
Ha3bIBAKOTCS amuoorumamu.



KOHCTPpYKTUBHBIHA

MeTa00/JIMN3M




OCHOBHBIMH BHJIAMM IJIACTHYIECKOr0 00MEHA
ABJISIOTCH:

1) OCIKOBBIM;
2) YTIJI€BOJIHBIN;
3) JIUIIUIHBIN;

4) HyKJIEUHOBBIMN.



[0 BenkoBbIii 00MEH XapaKTepHU3yeTCs KaTaO0IU3MOM U
aHabonm3MoM. B mponecce karadbonu3mMa OakTepuu
pazjararoT O€JIKW 0]l JEHCTBUEM IIpOTE€a3 C
oOpazoBaHueM nenTuaoB. [log nelicTBUEM HENTHIA3
13 TIENTHUI0B 00pa3yrOTCsl aMUHOKHUCIIOTHL.



buocuHTEe3 aMMUHOKMCJIOT.

Pacriag O€lKOB B a’pOOHBIX YCJIOBHUSX Ha3bIBACTCS
TICHUEM, B aHa’pOOHBIX — THUMEHHEM. B pesynbrare
pacrnajia aMMHOKHUCIIOT KJIETKA II0JIy4aeT MOHbI aMMOHUS,

HEOOXoauMbIE 111 (POPMHUPOBAHUS  COOCTBEHHBIX
AMHHOKHUCJIOT.

bonpmMHCTBO OakTepuii 00Jagal0T CHOCOOHOCTBIO

CUHTE3UpOBaTh Bce 200 aMHMHOKHUCIIOT, U3 KOTOPBIX COCTOAT
OCJIKM.



YrnepoaHble  CKEJIEThl  aMHUHOKHCIOT  OOpa3yroTcsi U3
IIPOMEKYTOUYHBIX MPOAYKTOB OOMEHa. McXoaHbIM MaTepuaiom
CIIyKaT MPOMEKYTOYHBIE IIPOAYKTHI (PPYyKTO30AUPOCHaTHOTO
(®P) wu  neHrozopocharHoro  (IID) nmyrer, UK
TPUKAPOOHOBBIX KHCJIOT: IIMPYBaT, KETOINIYTapOBas KHCJOTA,
oKcajoalnerar, (@ymapar, 3puTpo30-4-pocdar, pudo30-4-pocdar.
AMHHOTPYIIIBI BBOAATCS B PpE3YyJbTaTe€ HEMOCPEACTBEHHOIO
AMUHUPOBaHUS M0 epeaMUHUPOBAHUS. IIepeBon
HEOPraHMYECKOr0  a30Ta B OPraHMYECKHE  COCAUHCHUS
IPOUCXOJIUT BCErjga 4Yepe3 aMMuak. HuTtparel m HUTPUTBHI U
MOJICKYJISIDHBIA a30T IIPEABAPUTEIBHO BOCCTAHABIMBAIOTCS B
aMMHaK M TOJIbKO JIMIIb IIOCJE ATOTO BKJIIOYAIOTCS B COCTaB
OPraHUYECKUX COCITUHEHUU



buocuHTe3 HYKJIEOTUIOB.

]

[IypyHOBBIE M MUPUMHUIWHOBBIE HYKJIEOTHIBI — 3TO T€ CTPOUTEIIHHBIC
OJIOKH, U3 KOTOPBIX CUHTE3UPYIOTCS HYKJIIEMHOBBIE KUCIOThI. KpoMme Toro,
[IypyuHOBBIE M MUPUMHUIAMHOBBIE HYKJICOTHIBI BXOASAT B COCTAB MHOTHX
KO()EpMEHTOB W CIYy)KaT Uil aKTHBAllMM M IEpeHOCa aMHUHOKHCIIOT,
Caxapos, JIMIIUAOB B PEAKUUAX [OJTUMEPUALIAU.

VcXomHBIM  COCAMHEHHEM JJI1 0O0pa3oBaHUsS IEHTO3HOW  YacTH
HYKJICOTHUJIOB CIIY>KUT pru0030-5-pocdar, oopazyromuiics B [1O-nyTw.

YIiepoaHbId CKEJIET MMMPUMHUINHOB IIPOUCXOJIUT U3 acliaprara, KOTOpbIv
oOpa3yeTcs B IUKIIE TPUKAPOOHOBBIX KUCIIOT.

ATOMBI a30Ta W AaMHUHOTPYIIIBI IIYPUHOB MW aMHWHOCOACPKAIIUX
MMUPUMUIUHOB IIPOUCXOAAT U3 acraprara u NiyTaMUHaA.



buocuHTe3 XUPOB.

Kupbl WM JUNWAABL  SABISIIOTCA  BAXKHBIMM  KOMIIOHeHTamu [[[IM wu
KJIETOYHOW CTEHKU TpaMOTPHUIIATEIbHBIX OaKTEepUid, a TaK¥XKe CIIy»ar
3allaCHBIMM ~ BellleCTBaMU. B  OakTepuallbHBIX KHUpaX MOpeoOnaaroT
nuHHonenoyeunble (C14—C18) HachIlleHHBIE JKUPHBIE KHUCIOTHI U
HEHACBIIICHHBIC KUPHBIC KHUCJIOTHI, COAEPKAIIME OJHY IBOWHYIO CBS3b.
CioxHBIE JIMIIHIBI IIPEACTABIICHBI bochaTuINIMHO3UTOM,
bocharnanarIuuepruHoM U GochaTnanIdITaHOJIAMUHOM.

KirroueBBIM TTPOMEKYTOIHBIM ITPOYKTOM JUISi OMOCHHTE3a YKUPHBIX KHUCIOT
SBISICTCS alleTUIKOAH3UM A. KiTtoueBBIMHU MTPOMEKYTOUHBIMHU ITPOTYKTaMHU
it cuHTe3a  dochoaunuaoB  sBiasgeTcs  npoAykT  DID-myTu:
nuokcuanetuiadocdar, BOCCTAaHABIMBAIOIIMICS B IIHIEpOa-3-hocdar,
KOTOPBIN COEUHSIETCS C OCTaTKaMU KUPHBIX KUCIIOT.



buocuHTe3 yriieBosos.

0 VYrmeBomsl mpencTaBieHBI B OaKTepHAIbHON KIETKE B BHC
MOHO-, OU- W TMOJHCAaXapuJIOB, a TaKXe KOMILIEKCHBIX
coequHenui. Ilommcaxapuasl BXOOSIT B COCTaB HEKOTOPBIX
Kamcysl, Kpaxmal ¢ TIJIMKOT€H SBIISIOTCS 3alaCHBIMU
[MUTATEIbHBIMHA BEIIECTBAMM.

0 CuHTe3 DIIOKO3BI NOPOUCXONWT M3 IIHPYyBara, 3a CUCT
OOpaTHBIX pEaklui, myTeill pacmaga IoKo3bl. (1 ob0xoma
pEaKIMK, UAYIIMX TOJbKO B OJHOM HAIIPABICHUU, UMECIOTCS
0OXOAHBIC IIYTH, HAIPUMEDP INIMOKCUIJIATHBIM LMK,



OCHOBHBIMH BHJIAMM IJIACTHYIECKOr0 00MEHA
ABJISIOTCH:

1) OCIKOBBIM;
2) YTIJI€BOJIHBIN;
3) JIUIIUIHBIN;

4) HyKJIEUHOBBIMN.



