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MpeaucrnoBre pepaKTopa nepesoaa

MuxpoOHONOTHA B HACTOAMICE BPEMA 0 NPaBy MOKET CYHTATLCA OHOH H3
OCHOBHBIX JUCIUTIIIHH GHONOIUM, NOCKONLKY 663 3Hanud 0COOCHHOCTEH MH-
KpOOPTaHM3MOB HEIb3A TICHATL BCET0 MHOTOOOPA3HA KH3HH HA JeMIe, Yo-
JIOBHH ee mosABNeHHs W IBomouud. OrpoMHoe 3Ha¥CHHS HMENC H MPoAoa-
KACT UMETH HCCACHOBAHHC MHKPOOPraHH3IMOB I3 PAa3BUTHA TAKHX HAYK,
KaKk OHOX¥MHA, MOJCKYJSpHad OHONOTHA, reHeTHka, Ouo(uU3HKA, IKOIOTHA
H pAn OpYTHX.

BosuukkoBeuue ¥ ObICTpOE pazBuTHE OMOTEXHOMOTHH, NpHOOpeTaromei
Bce HONbIlge IHAMEHHE B HAPOIHOM XO3MiicTBe, Da3APYETCH NPEX/Ae BCEro Ha
HCNONL30BaHHH MH](pOOpl"aHPI:iMOB KakK NpoayneHTOB MHOXCCTBA MONC3HBIX
BEIECTB, KAK-TO: KOPMOBOTO Oenka, MHOrUX (epMcHTOB, aHTHOHOTHKOB,
CTEPOHAMHX NPENapaToB, aMHHOKMCIOT, BATAMHHOB K APYrux. Bo3moxHo-
CTH MHKPOOPTAHH3MOB B 3TOM OTHOLIEHHME vpe3Bhuaiimo penuku. Ha me-
MOJb30BAHHE MHKPOOPraHH3IMOB OCHOBAHBEI METOABI TEHETHYECKOIl HHKEHE-
PMH, HO3BOJUIOMME CO3UABATH HOBBIC IITAMMEL, OGNANAIOMME MOIC3HBIMK
CBOMCTBaMH H 0o0pa3ylomme paA BaXKHBIX BCILECTB.

Bonbmoe 3uaveHde HMEET Ppa3zpaborka CHoco0O0B PAUMOHANBHOTO HC-
MOJTL30BaHuA OUOXMMHMECKOH AaKTMBHOCTH MUKPOOPTAHH3IMOB IJI% IOBHIIE-
HUS [UIOAOPOAHS [I0YB, AOOBME MONE3HEIX HCKOMAEMBIX, BOCIIOHEHNS JHep-
TETHUECKUX PECYPCOB M OYHMCTKH OKpyXatomeil cpenbl OT MHOTHX 3arpss-
HSIOLMK BEIECTB.

BMmecTe ¢ TeM ocTaerc HEOOXOOHMEBIM H3HCKaHHe 3PEHECKTHBHEIX CIOCO-
608 6OPLOBI ¢ HEKOTOPHME MUKPOOPIaHI3MAMH, BLIIMBAIOLMME 3a007cBa-
HUS YeJIOBeKka, MUBOTHHIX M PACTEHMil, a TAKKe MOpYY NPOMBIIIICHHLIX H31e-
T ¥ HeXeNATeNbHHE HIMEHEHHs B okpyxkaromedl cpepe. Takum obpasom,
Kpyr npobiem, Tpebyrommx UHTCHCHBHOTO M TIyOOKOTO U3YYeHHS CBolicT
MHUKPOOPIraHM3IMOB, BECEMA IIMPOK M MOXKET OBITE PELICH JMINL YCHHSMHA
CHEHHAIMCTOB PAa3HOTO NPOdIIIK, HO XOPOLIO 3HAKOMLIX TakkKe ¢ OHONOTHEH
ITHX MCENLMAHITHY HKMBLIX CYIOCCTB.

BrcTpoe HakoiIeHUE 3HAHWIA B Pa3HBIX 0OJACTAX MUKPOOHOIOTMH, Kak
H BO MHOTHX OPyTrax HayKax, OMpeefeT NoTpeGHOCTL B TOCTOAHHOM 00HO-
BICHHM yuyeOHBIX mocoOMil ANTA CTYASHTOB, KOTODHM YHTAKTCH COOTBET-
CTBYIOIIHE KYPCHL

3a MOCACAHHEC TOOB HOABHMIIOCE ZHAYHTCARHOC HYUCIO PYKOBOACTE NG M-
KpobHOJIOTIM, IAe B TOM WA HHOH CTCICHH OTPAXEHEI NOCACAHME JOCTHKE-
HHs% 370df Mayki. OOHO M3 HEX —HOBOE H3jaHue KHHMrH npodeccopa I'eTTun-
redckoro yumpepcuteta (OPI) I.T. MInerens «OOmwas Mukpobuomorus»,
KOTOpas BA¢PBLC Ohula onybnuKoBana B 1969 rogy M 3a mpomegiuee BpeMs



6 Mpeancnoede peaaxTopa nepeeoaa

nepen3naranach BoceMn pas. OnHO A3 ee W3AaHAH OHIO HEpeBEeEHO Ha pyc-
CKHH A3blK u onyOnukOBaHO u3gateascTBOM «Mppy B 1972 roay. Drot
yyeOHHUE OKa3aiucs BechbMa NMONEIHBIM MOocODHEM Jnd CTYAeHTOR-OHONOTOR
YHHBEPCHTETOB H pPsaia APYTHX BY30B, B KOTODEIX HMEIOTCH KyPChl MAKpO-
OHOTOrHH.

Jlocrouncrea yuebnuxa I', T, [Mlnerens cocToaT B TOM, 9TO IPH KPATKOM
H3TOREHHH OCHOBR MHKPODUONOTHE A4RTOP CyMEN HOKA3ATH BCE pasHoobpa-
3HE ¥ BAXHOCTH 3TOM Haykh. OcobenHo Oonbmioe BHUMaHHE B yueOHHKE yag-
JICHO PaccMOTPEHHI0 QH3KOJIOTHE | IPOEcCOB MeTaboIn3Ma pa3HBIX TPy
Gaxrepuil, ABIAONIEXCH BaXKHeHIMMHE o0BeKTAaMM MUK pPOOHONOTHH.

Mo c¢paBHeHHI0 ¢ MPOMINBIMA W3NAHAAMH KHATA MOOOCJHEHA PANOM
HOBBIX JAHHBIX, KACAIOWHUXCA HEHMABHO OTKPHITEX GOpM MHEPOOPTaHHIMOB
(apxeGakTepuit ¥ ApyrHX), OHOXHMHH, MOJCKYAAPHOW OHONOIHH, TCHETHKH
H 9KOJIOTHH Pa3HbIX MUKPOGOSB, 4 TakKe WX NPakTHYECKOro zHaveAms. Mare-
PHMAl U3JOKEH YETKO, XOPOILO CHCIEMATHIAPOBAE M JIEIKO BOCHPUHIMAETCH.
DT1oMy cnocoberByeT Hanuupe GoONBITOTO YHcIAa prcyHKoB B Tabmmn. Ilo
CBOEMY COOEPKaHUI YIeOHHK OIH30K K Kypcy obwell MukpoOROAOIum, 9u-
TAEMOMY 18 cTyaeHTOB-OGmooro B yHuBepcuTeTax. Ho ecTh BCe ocHosa-
HHAA OJAraTh, YTO OH OyjeT TAkKe MONEe3eH LM AcHHpPaHTOB, HAYIHHX CO-
TPYAHHUKOB W CHELMANNCTOR, paboTaOHX B pasHmx oBnacTax muxpobuo-
JIOTHYECKOH NPOMBIACHHOCTH.

E.H. Kondpameeea

MNMpenwucnosue K 6-My U3gaHUIO

B nacToAweM 0-M H3IaHKEH NO-HOBOMY HNOCTPOCHO TOILEO HECKONBKD IIIaB,
TAK KaK JJ8 5-ro H3MaHHsi MHOYHE ITaBb! OLIIA HANMCAHLI 33HOBO BIH pac-
wmpeAsl. Bo Bcex rnapax y4TeHBI YCNEXH CPaBHHTEMLHOH Gnoxumyn, uano-
JIOTHH H 3KO0J0THH MHKDPOOPTaHW3IMOR. BONBITHHCTEBO H3MEHEHHH KacaeTcs
anaspobunix GaxTepHii, B YacTHOCTH apXebaxkTepuit. CTanoBETCH Bee Bonee
OYEBHIHEIM, YTO B3aHMOEHCTBAE OPrann3MoB B OHocdepe HEMb3d MOHATL
Be3 aeranpHOro 3HaHMs dusHONOrHE HaxTepwii; GaKTEPHH ONHA MOLIH OLI
NoaaepHBaTh KPYrOBOPOT BENIECTE Ha HAINeH niaHeTe, TOrga K4k Jyka-
PHOTEl Ha JTO He CHOCODHEHL.

Al CHoBa IONKEH BEIPa3uThL DNAromapHOCTE KOJUIETaM M CTYACHTAM 3a
HpOodeCCHOHANBHY0 KPHTHKY W MHOTOYHCIEHHBIE Opempioxenna. OTBeTH Ha
AHKETBl H3JATENBCTEA B ONArOKENaTeNbHEIE, KOHCTPYKTHRHEE KPHTHUCCKME
3aMEUaHKA 0Ka3aikCh OYeHb MOME3HRMH, K coxaneHMio, e GBUIO BOZMOXK-
HOCTH Y4eCTh Boe NPeAA0KEHHs, CYIIECTBEHHO PaclllipATE OTHEIbLHBIE [JIABEI
HIIH CHAOAMTL KakIyH» [JIABY 3aK/IHOYEHHEM H NEpedHEM BOTIPOCOB s 3a-
KpeIneHus NPOYHTAHHOTO. 3TO 3agada CeMUHApoB, OPOBOZMMELIX Napan-
JIENBAO C JNEKUMAMHE, B HECIEINHOTO CaMOCTOATEILHOIO H3YYEHHs Marepua-
ma. Ilocnennee cymecTReHHO ©DmErYaeTCs TEM, 4TO KHAra cHaGxena
OCLIMPHEIM NIPEIMETHRIM YKA3aTeeM H CHHCKOM Y4eOGHUKOB, MOHOTpacduit
H 0030pHHX CTATei.

Momumo xommer, YHOMSAHYTHX €lI€ B HPEJUCHOBMH K }-MY HK3[aHIIO,
Gonpimylo nomoump Mue oOkazand B. @puapux m M. Koryr, a Takke
M. P. Augpesen B B. Boeun. Muoro pucynkoB cacnana K. IImunr; Gez ee
OOMOITHM B nepepaboTke # PEllak THPORAHME TO HOBOE W3JIAHHE HE TIOABH-
nocp Our. Eif ske crelyeT mepeaxpecoBaTh 6arofapHOCThL YHTATENEH 33 TO,
YTO COXPAaHEHA HU3Kad CTOHMOCTE KHUIHM. BhipakeHHyr MHOKO emne B 1968 1.
OpH3HATEABAOCTE H3AaTenLCTRY «[eopr Tume»  Ha ceil paz B MoONHOH Mepe
TOATBEPA A0

Mie xoTeaoch 6wl etlie DOOIATOA3PHTD MOIO CEMBIO B TIPEXKIE BCETO MKe-
HY, @ TaKke MOMX JETeH, KOTOPBIE, HECMOTPA HA TO YTO f OLUT TaK 3aHST
cBoci paborolt (wnm uMeHHo Nootomy?), Hamnu cebe xopomyle gopory
B KH3HAH.

Terrunrew, oxtabpe 1984 1.
X.I'. Maezeaw



MNMpeaucrniosue K 1-My U3paHuIo

Muxkpobroaoras 3aHHMAETCA TTPEHMYINECTBEHAO H3ydeHHeM rpubos, Gakre-
pui ¥ BupycoB. Pazanunble npeacTaBuTenl THX I'PyNN Mo cBoemy Mopdo-
JorvdecKkoMy H QH3HAOIOTHYECKOMY MHOroobpasuio He yeTynawT oOBekTaM
TAKHX «KJIACCHYECKHX» pa3jesiol Buonoruy, kak 6oTanmuka u 3oonorus, Hsy-
MCHHE MUKPOOPTAHH3IMOE BHOCIO 33 IIOCIHCAHHE TOALI OTPOMHLIﬁ BKJIaH
B PCLICHHE BaXHEHAIHX NpobaeM obmied 6uonorun. MUMKpOOPTaHH3MEI BECh-
Ma ynoOHEL it paboThl; GLICTPHIE POCT, BLICOKAA CIOCOBHOCTL K ananTa-
HHH @ PAI APYIWX MECHHHEIX CBOMCTB CACTANM WX M3DOGICHHEIM 00LEKTOM
JANA OGHOXHMHKOB M TEHETHMKOB.

B pacnopsmxeHid H3yJarOmX MHKPOOHOJIOIHIO MMESTCH pAm MpeBoc-
XOOHBIX y4eOHHKOB, Takux Kak «O0mas mMuxpoduonorusy Crelinuepa ¢ co-
apropamu, «OKu3ab GakTepuit» Tumana u «MuxpoGuomorus» JI3BHca ¢ co-
apTopamMm {CM. CIHMCOE JIHTEPATYphl). OnHAKO Cpeny MHOTOYHCIEHHBIX
PYKOBOJICTE He GbuU10 Takoro, rae Obl B ckaToi GopMe BN HINOKEHB OC-
HOBHBIE CBEICHHA MO obmelt MuKpoGHOI0THH, HEOOXONKMBIE HE TONLKO MH-
KpOBUOOTAM, HO H JIMIaM, H3ydalomyM GOTaHuKY, 3007101410, japMakoio-
THIO, CENIBCKOE XO3MICTBO, MEIUTIMHY, XUMHIC B ¢u3uky, Hactosmas xuura
paccYMTaHa MMEHHO HA 3TOT MIMpOKHi xpyr watatenci. Mul noctaruay ceGe
{eAbIo JaTh obuawi o630p No MUKPOOHOJOIHE HAPANY ¢ HEKOTOPLIMH CIie-
UHANBHBIME CBEACHHAMH B HANEKUE MpoOyiuTe MHTEpEC K JambHEWHIEMY
uzyqeHu:0 npeamera. [lpyu 9TOM MBI HCXOMUAH H3 TOTO, YTC YKTATENE YKE
o0Nanact ONpeneleHHHME HAHUAMEA B 0GJACTH GHOMOTHH, HanpuMep yc-
BOHN TO, UTO COOBUIaeTCA B KPATEMX PYKOBOICTBaxX 10 HOTaHUKe M 30070~
T, BRIUCAIUHX B TOi Xe cepuu magannii. Kpome toro, Mbl ¢TpeMiiIHch 1o-
OypHTh YMTATENS K OOCTOATENHHOMY M3VYEHMFO CMEKHEIX OMCITHILIHH,
B TepBYIO ouepeir o0melt Broxumun. BaxHeiinme MetaGomnyeckue peakmin
NPEACTABICHE HAMKE THIIL B caMoM ofieM smge; moctatouno nomgpobHo
OMHCAHE TOJbKC T¢ MerabonMueckHe mpOUECCH, KOTOPHIE THOHYHM A7s
MHKPOOPraHAIMOB.

Has Tor0 4TO6H MONHEE OTPA3UTE OCHOBHEIE B3AHMOCBAIM, MBI COCPENO-
TOYMAH [JIABHOE BHUMaHWe Ha (usuosormu Gaxtepuii. FlonuManue monexy-
NAPHBIX B3auMoacHcTBHE Aenact Guomormo Oosee mpocToit u nerve obo-
3pumMod. MHOTO9MCACHABIE BHEITHHE OPOABJICHUS XU3HH U OGuoxuMageckre
NpOHEcCH YNACTCH CBECTH K HEKAM ODmMM NpHYMHAM, X OrpaHHYeHHOMY
YHCHY 3JIEMECHTAPDHHIX CTPYKTYD U TMPOMECCOB, @ TAKKE THIIOB CTPOCHUA
H MCT&60IIH3M3. B cromo Q4YCpeAb 3HAHHE ITHX TOCIHCAHUX MNO3BOJACT yCTa-
HOBHThL OMpPENCACHHBIC SBPUCTHYSCKUE NIPHHNMIEL, TIONE3HBIe U 1A OMHca-
TeABHOTO ToAxoja. TakuM obpa3zoM, NpOHUKHOBEHHE B rAyGHHy cmocoB-
cTByeT M Oonbinef mMpore OXBATA M3yYaeMHX OpOOAEM.

Mpeancnosre k t-my uMzpanmo 9

Baazooapnocmu. 3a MAOro0GPasHy0 NMOMOMIL, KPHTHKY H COBETHL, KO-
TOPBIC A NOJYYHT CO CTOPOHBI MOUMX COTPYAHHKOB, A XO4y 3AECH BHIPA3HTh
ocobyro mnpusHaTensHocte [, Knaycy, V.36epxapnry, I FoTrmanmexy
u H. [Ndennury. 3HauutensHoe ydactie B pabote npunsna n-p K. Mmuar,
Be3 ee y9acTHs B COCTABJCHHH 3CKH3IOB DHCYHKOB, B mpopaboTKe TekcTa
H er0 PeAAKTHPOBAHEE CBOCBPEMEHHOC 3aBEPIICHME PYKONHUCH OKA3AIOCH O
HeBo3MOXHLIM. A Onaromaped JI IllnenneGexepy 3a CROEBpEMEHHOE H KOM-
METEHTHOE BHIMOJAHEHNE PHCYHKOB U M. Besickom-—-3a mnepefieyaTky TekcTa
H COCTaBICHHE TIPEIMETHOTO YKA3aTes,

Al npuanaTeneH TAKXKe BCEM KOJUIETaM, NPEAOCTABHBIUHM B MOE pacio-
psoKkeHue HeonybmukoBannEie GoToTpadul HIH BEICOKOKAYEeCTBEHHBIE GOTO-
KONHY yxe onyOIMKOBAaHARIX MIUBOCTpanuii. BeckopLicTHOe pa3pelleHHe Bo-
COPOU3IBECTH 3ITH WIIHCTPALUMH TOXKE NOMKHO OBITH ynoMsaHyTo ¢ Graro-
A4aPHOCTLIO.

W naxonen, cnegyer OoTMETHTH ocoDyio s3acimyry H3marenscrBa «Ieopr
Tume», B3aBOIero Ha ce®f TPYZ H34ATh CEPHI0 BeChMa HENOPOTHX, XOPOIIo
odopMIIeHEEIX KpATKHX YIeOHHKOB 10 OHONOTHYECKHM HAYKaM.

FerriAren, nosGps 1968 r.
X.T. Waczean



1. MNMonoHeHne MUKPOOPTraHU3IMOoB
B Npupoae

11 Tpu LIAPCTBA: MHUBOTHBIR, PECTEHUA
¥ MPOTUCTBI

Paszmu4us BO BHEIHEM BH/IE M B CTPOSHHH XHMBOTHBIX M PACTCHHH, CAYKHUB-
e BIUIOTH A0 NPOINJOTO CTONETHS OCHOBOH KaaccHdBKanHiyl »XHBLIX Cy-
[NECTB, BHAHBL ¢ MEPBOTO B3rdsga. DTH Da3NN4ud ONPEUEAAIOTCA HPHHIIH-
nuapHON pasHuneii B cmocobe nutaHdA. JKusoTHele MATAHOTCA FOTOBLIMH
opraHmveckumy BewectBamyl (C-reTepoTpodHO), KOTOPhIE BHYTDH HX TEIa,
B NUINEBAPUTEALHOM TPakTe, MepeBapUBaIOTCA U BeackiBaroTes. B nponecce
IMOPHOHAJIBHOTO pPA3BHTHA KHBOTHOrO NMIUCBAPHTENBHAA NOJNOCTh 0obpa-
3yeTCd Y HEro myTeM BAAYHBAHWA CTEHKM 2apojbilla Ha CTaadH racrtpy/is-
IMH: 3TOT HpoOlecc AOAXEH OGecneddTh 0Opa3oBaHWe BHYTPEHHMX BCACHI-
BalOLIMX NOBepxHocTeil. TakoH CTPYKTYpHHIH NPHHUMO XapakTepeH s
BCEr0 XHBOTHOTO LAPCTBA, OT kHlleyHononoctHex (Hydrozoa; npumep —ru-
Jpa) 00 BHICIHHX MO3BOHOYHBIX.

Pacremss ¢ ux copepuieHHo uHbniM C-aBTOTPOGHBIM CNIOCOOOM MHTAHHS
YCTPOEHB COBCEM HHade. OHM CHHTE3UDYHOT BELIECTBA, HEOBXOAHMBIC NIk
NOCTPOEHHS Tella, NPAMO W3 HeOPraHHYeCKUX COEAWHCHHH, HCIOABIYA CO-
JHeMHBIN CBET KAk MCTOYHHK 3HeprAd. POTOCHHTETHYECKH AKTHBHBIC KIIETKH
K TKAHH C NOTJONIAIOWMME CBET NUIMEHTaM¥ (XIopods/IaMH H KapoTu-
HOWJAMH) OPHEHTHPOBAHEI Y pacTeHuii BO BHELIHIOIO Cpedy M obpasyror
Bonpmde HapyxHbie NMOBepXHOCTH. [pyrie BaXHEHIIAE palmius MEXAy
AUBOTHHIMH ¥ PACTSHHSMH KACAIOTCs KAETOYHMX 00004eK, CNOCOGHOCTH
K aKTHBHOMY MEpEABHKEHHIO M CIIOCOBHOCTH CHHTE3HPOBATH OMpPEAC/ICHHBIS
BEILIECTRA.

HapcTea KUBOTHBIX M pacTeHudl MOTIM OBITH pasrpaHHYeHBl HOCTATOYHO
UeTKO, A0 TeX NOp nokKa Majio 910 GuUI0 H3BECTHO O MHKpoopraHusmax. [la-
xKe rpulbl HMEM CTOARKO ODMIMX ¢ pAacTEHHAMM MPH3HAKOB, 9TO, HECMOTPA
Ha reTepoTpotHOCTD, KX MOXHO GBITO OTHOCHTE K pacTeHHAM. TpyiHee G-
N0 pelllMTh, K KAKOMY NApPCTBY CHEAYET OTHECTH OakTepuii, CAM3cBHKH
H OpYrue OJHOKIETOMHBIE OPraHu3Mel. [{Is TpeThere HapeTBa KHBBIX €Y-
UlecTE OBUIO TpPENAOKEHO cobvpaTeNbHOE HaspaHue mpotHcTh ([ekkenn,
1866 r.).

ILlapcTBO MPOTHCTOR OXBATHIBAET OPraHUIMH, OTIHYAOIIMECT OT XH-
BOTHBIX H pacTeHuil cnaboil mopdonoraueckoli auypepeHuHpOBKOH,—ITO
FJIABHBIM 06pa3oM ofHOKAeTOUHbIE. [0 CTPOCHHIO CBOHX KJIETOK MPOTHCTHI
MOryT OBITH MOAPA3gENcHbl HA JMBE YETKO PAa3TpaHUUEHHBIE TPYMOLL Y BbIC-
INHX MPOTHCTOB KJIETKM CXOIHBI ¢ XHBOTHBIMH M PACTUTEALHBIMY KASTKAMH
3T0 2ykapuoTH. K HHM OTHOCATCA BOAOPOCHH, TPHOB M MpOCTEHLIKE.

1. Monoxenue Mukpoopranusmos B npapoge 11

K rpynne BE3mmx NPOTHCTOB NPUHANICKAT GAKTEPHH, B TOM HHCTE HHAHO-
BaxTepru (CHHE-3eJIEHHE BOJOPOCHK); 3T0 NPOKAPHOTH, KOTOPhE MO CTPOS-
HAK CBOMX KJSTOK CYUIECTBEHHO OTJIHYAlOTCA OT BCEX APYTHX OPraHHM3MOB.
K GakTepHAM OTHOCATCH TAIOKe PHKKETCHH —OGAAraTHbiE BHYTPHKJCTO4YHBIC
napasatsl. HasBaHWe «MHEPOOPTaHHIMED» YKa3BIBAET JIMIIbL HA MANYHO Bend-
YHHY BCEX ITHX CYLIECTB, KOTODPHE B ACHCTBHTENBHOCTH ABIASAFOTCA NMPOTH-
cramu. Bupycel, Kak HEKJIETOYHRIE YACTHIBL, MOKHO MPOTHBOMOCTABHTE BCEM
OpraHM3MaM; OHU He CIOCOBHL! PAIMHOKATLCH CAMOCTOATENBHO, UX penpo-
AYKUHS MOXKET NPOUCKXOIUTE TOJBKO BHYTDH JKUBBIX KIETOK.

12 MpoKapHoTLI ¥ YKAPUOTLI

OnemeHTapHOH H3mgeckol eaMHRUeH KHUBOrO ABAACTCA KiETKAa; 2TO Ha-
HMEHBINAA KH3HecnocobHas eauHuua. flo cBoeMy XEMMYECKOMY COCTARY BCe
KBLIE CYLIECTBA OMEHb CXOAHH. OCHOBHHE KOMMOHEGHTB! BCAKOH KNETKH-
310 AesokcHpubonykneunoas kncnota (JIHK), pHOOHYKACHHOBEIE KKCAOTE
(PHK), Genxn, nunuas 9 dochoammanbt. M3yyeHde TOHKOTO CTPOEHHA pas-
JIMYHBLIX THIOB KJETOK NO3IBOJAMIO, OOHAKO, BHIABATH 3AMETHEIC DA3auYHs
MEKAY DakTepusaMH H nHAHODAKTEPHAMH, C OIHOH CTOPOHLIL, W XHBOTHRIMH
H PacTEHHAMH (BK/MYAA TAKKE HX MUKPOCKOMMYECKH MAJBIX NpPefcTaBqTe-
neif)—c apyroit, Pazmuuus Mexay TeMd H ApYTHMH HACTONBKO NIyGoku, uto
3TH JBE TPYIIE OPTaHH3MOB NPOTHBONOCTABALFOTCA ODPYT APYTY KaK NMpoKa-
pHOTH ¥ Jykapuotel [IpokapuoTr MH BUpaBe paccMaTPUBATL KAK DPeJMK-
TORBE QODPMBI, COXPAHHBILHEC ¢ CAMBIX DAHHAX BPEMCEH OHONOTHYECKONH
JBOIONMA, 4 MOSBJIEHUE IYKApHOTHYECKAX (OpM, BOZHHKLIMX M3 IIpOKa-
PHOT,—KaK BeNn4afimuil cKka4ok B UCTOPHH JKA3HH.

JykapHOTH MMEROT HCTHUHHOE sapo. OHo cojepkHT mpeobmagarouryio
YACcTE TEHOMA JYKApHOTHYECKOH KjeTkH. I'eHOM B OCHOBHOM TIpEACTABJCH
HaBopoOM XpOMOCOM, KOTOPHE B XOJAEC NPOIECca, HA3BIBAEMOTO MHTO30M,
YABaHBAIOTCA M PACTPENSAAFOTCS MOKIY TOYCPHAMH kleTkamu. B xpomoco-
max JHK HaxopgdTcs B CBA3H ¢ THCTOHaMH. B ayxapmoTudeckoil kneTke
UMEFOTCA ¥ JpyTHe opraHesuisl, coaepxanme JHK,- muroxongpuu u (y pac-
TeHul) XA0PONNACTH, HO B 3THX OPTaHe/Iax HaXOJHMTCH JHIUbL OMEHE Majlas
YacTh KJETOMHOTO TEHOMA, KoTopan npenctasiaeHa Monekynamu JHK, 3am-
KHYTHIME B KOJBEO. PubocoMbl B ayrkapuoTHYecKoi kaetke Gosge KpynHbie
(80S), ueM y MpOKApHOT.

TIpoxapuoTht HE HMEIOT OKpyxeHHoro memOpano#l supa. JHK B puae
3aAMKHYTOH B KONBLIO MONEKyns ¢BoDOAHO pacHONaraeTcs B HUTOILIA3ME.
D1a «GaKTepUANEHAA XPOMOCOMa» CONESPXHT BCIO HeODXOAMMYIO AJIA paz-
MHOXKEHHS KNETKA uHbopMausio, KpoMe Toro, 8 NpokapHOTUMECKOH KACTKE
MOTYT COOEPKAaThCS OYeHs HebGoabimie xonsnesbie Moaekyiasl JHK -maas-
muae; Ge3 HUX, OMHAKO, KAeTKa MoxeT ololitick. IIpokapuoTHeckad KaeT-
Ka QpraHeiI He COACPAKHT; HOOPA3ACACHHE KAETKH Ha KOMIIAPTMCHTH MEHEE
BEIDQXEHO, 4eM y Iyrapuot. Pubocomer Menbie (708). V npokapuot prGo-
COMBI, QEpMEHTH DENKOBOrO CHHTE3a H COCTAB KAETOYHOH CTEHKH HMEIOT
psn ocobeHHocTel, Bnarogapd KOTOPbIM HA KAETKY MOryT cnepuduvecku
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Bo3neHcTBOBATE MHOTHE AHTHOHOTURK. O ApYrHX pasnmuuusy Oy[eT Cka3zaHo
noyke (pazm. 2.2).

IpoxapuoTsl MOpGOAOTHYECKE OTHOCHTENEHO ciabo guddepeHumpo-
BAHBI, HOOTOMY CPEOH HHX MOXHCO DPalsIHYHThL JAHIUbL OTPAHUYEHHOE YMCNO
¢opm. B ocHOBHOM 310 nubo chepHieckue GopMbl, JMGO TIpIMEE U U3OT-
HyThle manovkd. C TakuM BHEIIHHM «efHHOoOpasHeM» YIHBHTEIBHO KOH-
TPacTHPYeT 9pe3BblMaiiHoe MHOTOOOpasHe H MIACTHYHOCTD METABOIHYECKMX
TIPORECCOB. B TO BpeMs Kak XXKHBOTHBIE H PAcTeHHS HYXKAAIOTCH B MOJEKY-
JIApHOM KHCJIOPOAE, MHOTHE I'DYINE! MPOKAPHOT CHOCOBHLL KUTHL 6e3 qocTy-
na Bo3ayia (B aHa’pOOHHX yCIOBMAX), Nosydas Heobxommmyio mas pocta
JHEPTHI; B DPE3YALTATE DpPOXEHHA WM aHASPOOHOTO gexaHus. Jpyrue
Tpynnel IpoOKapaoT ob6AafaloT CnocObHOCTHIO HCNOML30BaTh SHEPTHKY CBETa
H CTPOST HYXHEIE MM BEIecTsBa JUOO W3 Oprauayeckux coequHeHwHit, mubo
H3 YTIEKHCTIOTHI (ABYOKHCH yriaepoaa). Hekotoprie GakTepuu MOTyT moy-
4aTh 3HEPTHIO MYTEM OKMCHEHHS Pa3/MYHBIX HEOPTaHHYECKHX COCAHHEHHH
HIM 31eMeHTOB. Cpermd OakrepHii MHPOKO PacOpOCTPaHEHA TAKKE CHOco6-
HOCTb K (MKCALHH MOIEKYIAPHOTO a3oTa.

buarogapsn Taxoil ¢GusHOMOrHYECKoH DPAZHOCTOPOHHOCTH H TI'MOKOCTH,
a TAKXC BLICOKOH CKOPOCTH CHHTCTHMCCKHX NPOLCCCOB H poCTa, NMPOCTOMY
CTPOSHHIO KIETOK H HECTMKHOM CTPYKTYpe reHeTHHECKOTO anmapaTa mpoxa-
PHOTBE B NOCHASTHHE NECATHIETHS CTAIH H3MOOJEHHBIM 00BEXTOM NPH H3Y-
YeHHH MHOTHX npobiaem obmel Guosoruu. Mmenmo ato obcTosTensbcTro
(HapAAY ¢ HEIOCTATKOM MECTA) ABMAOCH NPUHIHHOR TOTO, 4TO B HAweH KHUre
raaBHoe mecTo Byner orBeneHo Ouomoruu Gaxrepuii.

13 YuacTue B KpyrosopoTe BeLLeCTs

B cooTpercTBMH €O ¢BOEH poJinlo M dyHENMCH B Ganance WPHPOSH Opra-
HU3MH PAIACHAIOTCA Ha TPH TPYINEL 3elieHbIE PACTEHHS CHHTE3UPYIOT Opra-
HHYECKHE BCIRCCTBA, HCMOIB3IVA 3HEPTHIO COJIHIOA H YIJICKHCIIOTY, MO3TOMY
HX HA3BIBAIOT OpoxyuenTamH. JKHBOTHBIE SBISIOTCH NOTPeOHTeMsIMH (KOMCY-
MEHTAMH); OHH PacXOAyIOT 3HAYHMTEIBHYIO 44acCTh MepBUYHOH GuomMacch s
MOCTpoeHHA ceoero Tena. Tena KUBOTHBIX M pacTeHHH B KOHNE KOHIOB NOJ-
BEPrawTcia pasjyioKEHHUIO, HPH KOTOPOM OpPraHvYeCKHE BCLNECTBA npeBpa-
LIAXOTCH B MHHEPAJILHBIC, HEOPTAHHYIECKHE COCAUHEHHA. DTOT MpOIecs, Ha-
3LIBAEMBIE MHHCPAJW3ANMek, OCYLUECTBIIOT B HEPBYIO O4Epedb TPHOHI
¥ OakTepun; B Gajance Ipupoasl OHHU CIYRKAT ACCTPYKTopamu. Takum obpa-
30M, DHODJIEMEHTH YYACTBYIOT B IHKIMYECKMX MPOIECCAx. JAeCh YMECTHO
KOPOTKO OCTAHOBHTBCH HA DHOTEOXHMMHHECKUX KPYrOBOPOTAX YINIEpOId, 430-
T4, dochopa u cephl

Kpyrosopor ¥raepoza. B xpyroeoporte yriepoJa MHKpPOOPTAHH3MEI BhI-
HOMHAOT (YHKUMIO, OYEHL BAXHYIO UM NOLUCKAHHA KH3HH HA 3eMile.
Onu obecneuusarot MHHepanH3aluKy yrjepoaa, NEpPEBEACHHOIO 3CACHBIMH
pacTeHUsMH B OPraHHUeCKHE COSOMHEHHs, M TEM CAMBLIM TOHAAEPXKHBAIOT
BecbMa HeycToluMBoe pasHoBecHe (puc. 1.1). ATMochepHHii Bo3nyX conep-
#UT uyth Ooapme 0,035 nByokuck yriepoxa (12 MxM/n). ®orocHHTeTHME-
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Puc. 1.1. Kpyropopot yrnepona B Seocdepe. Ilndpbl okono cTpenok yra3biBaroT To-
nopoii obopot CO, (hukcauns, obpazosarne, 0bmen). PoTOCHETETEYECKAN GHKCANHES
YINEKHCIOTH 3E/CHEIMH PAcTEHHAMH ObICTPO KCTOIIMNA Gbl e 3amachl B aTmocdepe,
eci OBl OPraHKWyYeECKHE COEAMHEHHA HE PAINATANHCh MHKpPOOPraKH3MAMH M HEC OKHC-
Jaikck 10 CO,, 4TO BOCHONEAET 3aIAC YYICKUCIOTHL B Bo3Ayxe. CRHUraHHe yrnepon-
COOEPXAlEero MCKONAEMOro TONIHBA (He)TH, OPUPOOHOrO Ia3a, YIa) HPHBOJHT
K HOCTRIOCRHOMY pocTy conepxanns CO,; B aTmochepe.

CKags ke MPOAYKTHBHOCTE 3GNIEHHIX pacTeHWH Tax Benuka, 4te 3amac CO,
B atMochepe Gbl OBl Bedepnad npuMepHO 33 20 AeT. DTO OTHOCHTENBHO
KOpPOTKHH CpOK B 4ENOBEYEeCKMX Maciurafax BpeMEHH; Beqb CHUHTAETCH, YTO
3andcoB MHEPIUH M yris Ha 3emMne xBaTHT Ha cpok ot 1000 mo 3000 xeT. [a-
Ke ecH yuecTh 3amacel CO, B oKeaHax, TO DTOTO Tasa XBATWIQ OLl JHIIL
npuMepHo Ha 2000 ser.

3eneHBIM PACTCHHAM NpHILIOCH OBl BCKOpE HpeKpaTHTh duxcanuio CO,,
ecim Opl HM3NIME KUBOTHHE M MHKPOOPTaHH3MH He OfecheduBaId BO3BpA-
IEHHE 3TOrO Tasza B aTMoChepy B pe3yabTarTe HEMPEPHIBHOH MHHEPAIH3IAAH
opragMweckoro mavepuada. B o6mem Ganance BemlecTB Ha 3eMHOM [Iape
MOYBEHHBIM GAKTEPHAM H rpudaM NPUHALIIEKMT HE MEHBINAX POk, YeM do-
TOCHHTSIHPYIOLIMM 3€ICHMM pacTeHEsM. BaaumMo3aBUCHMOCTE BCEX IKMBBIX
CymectB Ha 3eMie HaxouMT HamOomee SPrkoe BRIPAKEHHE B KPYTOBOPOTE
yriepona.

Crenyer oTMeTHTD eme OJHY OCODEHHOCTH MpOilecca MHHEpajH3aldy:
HebOMbInA% 9acTh MMHEPANH30BAaHHOrO yriepoga (1-1,5%) noctynaer B ar-
Mactepy Be B Bine CO,, a B dopMe MeTaHa. ITOT ra3z oGpasyeTcs u3 opra-
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HHYECKHX BEIIECTB B MECTAX, HEAOCTYIIHRIX AJHA KHCAOPOOd BO3AYX4A [B no4se
TYHIp, H3 PHCOBBIX MOJIAX, B PYOie XKBavHBIX), NOMAJACT 3aTEM B aTMOChEpY
n oxkucasierca 1am QH-paawkanamu gepes okucy yraepoda (CO) no CO,.
B mpouecce o6pasoBanss METaHa, TAK Ke Kak H JPyrux raios, BCTpeyaro-
umxcs B cienoBklx xoruweHTpayuax (H, CO, N,O, NO,), yyacteyroT
TIaBHEIM 00pazom GakTepHu.

Mops Ha HepBHH B3IJAY KAaKYTCH OrPOMHBIM PE3CPBOM YTIICKHCIOTHL
QHaKo CAemyeT Y4eCTh, YTo ckopocth obMena CO, atmochepu ¢ CO; mo-
peit, roe Gonee 90%, sToro semecTBa Haxoudrca B Gopme HCO;, ouens Mma-
Jia; 33 OJMH T0J{ TAKHM 00pazoM OOMEHHBAETCE TOJIBKO JAECHTAA 9acTh aT-
mochepHoii msyokacu yriepoya. K Tomy e B rasoobmene Mops
¢ arMocdepoll yvYacTBYET JIMIIb TOHKHH NOBePXHOCTHRIH C¢o#f BOIBL
Orpomunie komaaectsa CO,, HaxOASMIHECH B OKeAHAX HEDKE CJO0S TEMITEpa-
TYPHOTO CK29K4, BRXOAST Ha NOBEPXHOCTL JIMING B HEMHOTHX obmacTsax (3a-
nagnas Adpuxa, Yunu) u oboramarot taM atMochepy (no 0,05%). Yxe na
NPOTHKEHAN MHOTMX JET CONSPKAHHE IBYOKMCH YIIEpoJa B BO3/IyXe He-
YKJIOHAO BO3pacTaetT. C OMHOH CTOPOHRL, 3TO CIHEAYET OTHECTH 34 CYET CKH-
rapms HedTH ¥ yras; 8 1976 r. Ha 3emae GpUI0 H3PACXOAOBAHO (B OCHOBHOM
coxoxeno) oxono 3,2-10° 1 nedru. C apyroil CropoHELI, TOBLIICHAC KOHIEH-
Tpaumn CO, 8 arMocdepe cBs3aHO, BEPOATHO, C YMEHBIIEHHEM (QOTOCHHTE-
THYecKOM duxcamuM yraepoga B pelyanTare CBeNCHHA OONbIUMX JIECHBIX
MACCHBOR # jgerpayanud nourst Cleayet noa4epkHy s, 410 Mapopoii oxean
npeacrasnger cobolt moimHylo OydepHyIo CcHCTeMY, KOTOpas CTPEMMTOL
nonaepxusars cogepkanne CO, B atMochepe Ha OHPEHENCHHOM YDOBHE.

B pesynetate doTocHHTETHYecKoR Qukcanad CO, 3eMeHLIME pacTeHus-
My 0OpasyroTcy B NEPBYIO O4Epe/b caXapa M JpPYTHE POJICTBEHHBIE HM CO-
enaHenus. OCHOBAAA Macca (UECHPOBAHHOIO YIVIEPOUA KAk ¥ JPEBECHBIX,
Tak ¥ Y TPaBSHHCTHIX PAacTeHUil HA Bpems OTKIANHEBAaeTca B (QopMe MOJM-
mepHEIX yrieeogos. pamepro 609, aByokucu yraepopa, QuxcHpyemod Ha
cylie, HACT HA 0bpazoBaHne ApeBeCHHE. JIpeBecuHa COCTOMT Ha 75% U3 mo-
JMCAXAPHAIOB (HE/THI033, TEMRUCITICIO36], KPAXMAJL, NEKTHHB U apabuno-
FaAKTAH) ¥ COJEPKUT AMmE HemHoruM Gompme 200, avrnuna W JMrHa-
HOB; Oenxa B Heill o4cHp Mano (1%). V 37akOB W OpPYIMX TpaBsHHCTHIX
pacTeHMil coAepXaHue MOJIHCAXapHIOB EIIE RBILE.

TIpeo6nananse MONMCAXAPHIOE CPEAM MPOAYKTOB ACCHMHIIAMHH 3€JICHbIX
pacreniit o6ycioBIMBaeT GOJIBIIYIO POJIE CaXapoB B MHTAHMY BCCX KHBBIX
OpTaHM3IMoB, HYKIalIuXcs B oprapmieckoil mame. I'rokosa 4 apyrue ca-
xapa B JOpMe NOIMMEPOB — 310 KOIRYCCTBEHHO Npeobmajaronge cyGeTpars!
AJIA ApOonecCoB MHUHEPATH3AUHE B IPHPOIAE; B BANe MOHOMEDOB OHH CIIyXKaT
IPENOYMTACMEIMU HTATENBHBIME BEIECTBAMM I GOJBIUMHCTBA rETEpo-
TPpOGHEIX MHKPOOPTaHHIMOB.

KpyrosopoT azota (puc. 1.2). LleATpasibHOE MECTO B KPYTOBOPOTE 230Ta
saaMMaeT aMMoHHiE. OH ABNSETCA MPOAYKTOM Da3zfaokeHns Benkos H amd-
HOKUCIOT, MOTIAAAIOIIMX BMECTE ¢ OCTATKAMH JKHBOTHOTO M PACTHTE/IBHOTO
MIPOHCXORAEHHS B OYBY. B XOpOIIO a3pUpyeMEIX HOuBaX aMMOHHI HOaBED-

ractes HATpHQUEAUMU; 6akTepul pouos Nitrosomonas B Nitrobacter oxuc-
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Pre. 1.2, KpyrosopoT azoTa.

TAOT €ro A0 HUTPHTA W HATPAaTAd. B XauecTBe HCTOMHMKA a30Ta PAacTEHHA
MOTYT HCROJB30BATE H aCCHMHAAPOBATEL KAK aMMOHHH, Tak M HUTPAT. B or1-
CYTCTBHE KHCTOPOAA U3 HHTpaTa ob6pasyeTcs MONCKYISPHEHL a30T (MeHHTPH-
(uxanpy). BakTepuw, y9acTBYIOL(ME B 3ITOM NPONECCE, HCTONB3YIOT NpPH
ITOM HHTPAT B KaUeCTBE OKHUCIHTENH (BKUENTOPA BOAOPOHA), T.€. «HHMIOAT?
¢ nomompre NOy BMecto Oy ; B 5TOM CIy1ae TOBOPAT O «HATPATHOM [(LIXA-
Hiy. JIenuTpudrgarua BejgeT K MOoTepe asoTa no4soi. Hapagy ¢ aTuM Dak-
TEPUM CHOCOOHE! M K QHUKCALHH MOJIEKYIAPHOTO a30Ta. CBA3LIBAIOMINE 30T
bakTepmu xMBYT U1H cBOGOAHO B noUBe (BHe cuMGMO3a), MM B cHMOMO3e
¢ BRICIUMMH pacTeHMAMM (cumOmoTHieckHe asordarcaTopsl). (OCHOBHYIO
POJNb B KPYTOBOPOTE a20Ta HApPHAY C XKHBOTHBIMHU H DPACTEHUIMH KIPAIOT
BaxTepun.

Kpyrosopot docopa. B Guocdepe docdop npeacTasnen nouma mekmo-
UUTENIEHO B BAAE docdaTos. B muBLx opranuzmMax dochopras xacaora cy-
mecTyeT B GopMe 3dupos. Ilocie oTMHpaHHS KACTOX 318 3QUpH BHICTPO
Pa3NaraioTed, YTO BEAET K OCBODmKAeHIO HOHOB dochoproii kucnoTh, Jo-
CTYOROH s pacTenuil dopmoii dochopa B nouse clyxat ¢BOGOHBIE HOHEL
oprodoctoprof xucnory (H;PO,). MX KOHUEHTpaugs YacTo OMcHb HW3KA;
POCT DACTeHHH, Kak NpaBWJIO, TUMHUTHPYCTCA He OBIIMM HEmocTaTKOM (hoc-
thara, a 0BpasoBaHEeM MaNOPaCTBOPHMEBIX IO COCAMHEHMil, TAKMX KAK ANd-
THT 1 KOMILTCKCE ¢ TAXETLIMA MeTalnami. 3amace! docdaTtoB B MECTOPOK-
ACHUAX, MPUTOAHBIX AJis PaspaboTky, BeMMKH, U B 0603puMOM Byayuiem
POH3BOMICTRO CENBOKOXO3AMCTREHHOM NPOXYKTHM He Gy/IeT OTPaHMHBATECS
HeocTaTkoM Gochopa; oarako docdaT A0mKeH BHTL NEPEBENCH B PACTEO-
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prmyio dopmy. Bo mmorax mecrax dochar u3 yooOpesuil nonaaaer B HpoO-
TOYHBIC BOAOEMEl H O3€pa. Tak kak KOHIUCHTDPALHA HOHOB XEJC3a, KAJIbBIUA
H aJ3OMHHAA B BOJAOSMax HEBeICOKE, docdaT ocTaeTes B pacTBOPEHHOH (op-
M€, 9TO NpHMBOAHT K 3BTPOMH3ANME BOAOEMOB, 0cOOEHHO GAArOTMpHUATHOH
A pasBHTHA a30TOHKCHpYIOHMX UMaHobakTepui. B mouBax xe us-3a obpa-
30BaHKs HEPACTBOPHMEIX coJiell docdaThi 4ame Bcero GHICTPO CTAHOBATCH
HENOCTYIHBIMM JJIS YCBOEHHA,

Kpyrosopor ceprt (puc. 1.3). B xusbix kieTkax cepa MpeacTaBieHa
CIABHBIM 00pazoM cynbraipuibEeME [PYNNAMH B CEPYCOACKANHX aMU-
HOKHCIIOTAX (EMCTSHMH, MCTHOHMH, TOMORHCTEHH). B cyxoMm BeluecTBe opra-
HM3MOB 10 Ceprl coctasnaeT 1%, [pu aHa’poOHOM pPAI0KEHHH OpTraHH-
YECKHX BEIECTB CYABRGIUAPUIBHBIE TPYNNEl OTMCIISMIOTSS decyabdypazasu;
obpajoBanKe CEpOROJIOPONA NPH MHHEPAIH3ANEH B AHa’POBHMLIX YCIIOBHSX
Ha3BIBAIOT T4AKKe lecynbdypupoBandem. HauGosnumme xomuuecTBa BCTpe-
YAIETOCA B NPYPOIS cepoBOIOposa obpasyroTed, OQHAKO, NPH AMCCHMHE-
JIMIACHIOM BOCCTAHOBJICHHH CYABLGATOB, OCYIICCTBIACMOM CYNB(aTpenyL-
pylomuMy Oaktepuamy (cM. pasa. 9.2 u puc. 9.4).

DTOT cepoBOAOPOA, 0GPAIYIOMMIACK B OTCYTCTBHE MOJIEKYASPHOTO KHC-
A0poaa B OCANKax BONOEMOB, MOXET OHTEL OKMCIEH aHa3pobHLIME doTO-
TpodurMu GaxTepuamu (Chromatiaceae, pasa, 12.1; 12,1.2) 10 CEpH U CYIb-
¢ara. Koraa cepopojopon NpOHHKAaeT B 30HHL comepkamme O,, oH

OPrAHWMECKWE
COEAWHEHWA
ACCHMUNALMOMHAR CEPbI Aecynnrypaupa
cymibaTpeAYKUMA @ @

AHCCAMWNAUROHHIA CyNLBETPEAY KUHA

§2-

2~

sod i
!

@ Oxucnenng @ /
8 (6) //

DuccHmunaAuMOHNOR ROCCTBHOBAEHNWE CEDbI

Puc. 1.3. Kpyroropot cepel. 1. Cynbpdat BoccTAHABNKBAETCA 0 CylisdHaa B Xone ac-
CHMMJUKOHHOR cyabaTpeykiyl, B Ha Kakog-TO BpeMsS cepa aKKyMYIMpyeTcd
B XHBBIX OpPraHuMax B OpraHHucCckOf cBAzaEMON dopme -k Geaxax. 2. Cepa ocsoBo-
MA2ETCA B [IPOLSCCE PA3PYLIEHHs GENkOB M OTIIENCHNEA 81~ 0T AMHHOKHCIOT. 3 U 4.
Cynnbun B a3poGHEIX YCIOBHAX MOXKET OKHCIATECA JKG0 abuoTHYecKH oo cepwl WM
cynbbara, mibo ¢ noMoumwic SakTepuil (Beggiatea, Thiothrix) vepes cepy no cylnda-
Ta. Cpoboanas cepa B a3poOHEIX YCIOBKAX OKHCNACTCA THODALMMIAME 10 Ccyabdara
(4). B aHa3poOHEIX YCIOBHAX CYARGHA MOXeT GRITL OkucleH doToTpodabIME GaxTe-
pusamMu Ao cepul (Chlorebium) nnw oo cynsdara (Chromatium). B anaspoGHEX ycho-
BEAX BO3MOXHO JHCCHMMJBILMOHHOE BOCCTaHOBJCHME cynbdata fo cyreduaa (cyls-
datpenyunpyroumme  Gaxtepuamu —Desulfovibrio, Desulfotomaculum) (5) ¥ cepst 1o
cynbbuna (baxtepuamu Desulfuromonas) (6).
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Tatmma 1.1, Pacnpeaenense GHO3MeMeHTOR B Mopekoil Bose (Kalle K.,
“Das Meerwasser als Mineralstoffquelle der Pflanzen.” Handbuch der
Pflanzenphysiologie, Bd. TV. Springer, Berlin, 1958, ¢ cokpameHusMu)

ConepxaHue 8

Copnepuanne B OTHOWCHHE
CYXOM BELIECTBE

JneMeHT ;};lrgon?amon ., z&cipcrn;apg Boae A/N
Kanwii 1 390 390
Vruepon 30 28 ~1
Kpemnnii 0,5 05 1
AzoT 5,0 0;3 0?%
Bochop 0.6 0,03 0,05
Cepa 1 900 900
Kenezo 1 0,05 0,05
Bara i 0,003 0,0003 0,1

]

OKHCNseTCSE MHGO aGuoTHieckuM oGpa3oM, JIHGO aIpoDHEIME cepobakTepHs-
M¥ a0 cyastdarta (paza. 11.2). Cepy, HeobxonuMyr» OAs CHHTE3A Cepycouep-
KALMX AMHHOKHCIIOT, PACTEHUS ¥ 4aCTh MUKPOOPIraHM3MOB NOJTYYAlOT ITy-
TEM ACCHMILTALMOHHOH CyAb(aTPENyKIIHH; KUBOTHEBIC KE MOJYYAOT BOCCTa-
HOBJICHHBIE COCJHHEHHS Cephl ¢ nUnei.

Docdop m a30T xak (axTophl, TUMATHPYIOUMe NPOAYKURIO OGHOMACCHL
DAeMeHTaMH, KOTOPHIE OIpaHHYHBAKT POCT PACTECHHMH M TeM CaMBIM IIpO-
JyEnuio Guomaccel, aeasiotcs dochop ¥ azor. OHM MIparoT TAKYIO POAb
¥ Ha cyme, ¥ B okeaHax. Ha 31oT cyeT HMEIOTCE TOYHBIE JAHHLIC JUISE MOP-
cxoit pojLE. OCHOBHIBANCE HA AaHHBIX Tafu 1.1, MOXKHO paccudrtarth, CKOJMh-
KO BHOMHACCH MOXET OHITH CO3JAHO (B rpaMMax CyXOIO BEIGECTBA) H3 3Me-
MCHTOB, COACPXAlMXCs B OgHOM Kybomerpe mopckoii mBogm. M3 28 r
yraepoga {C) moxer oGpasopathces 60-100 r Guomaccel, u3 03 r azora
(N)-6T, a 13 0,03 r docthopa (P)-Ttoisko 5 1. OTCrofa CilenyeT, 4TO Ipo-
HVKnio GHOMACCH B KOHEYHOM cueTe JuMHTHpYHOT docdats. Takum obpa-
30M, B MOPCKOH BOfie Jame a30TGMKCHpYIOmME OpPIraHHW3MBl-IMaHobakTe-
PHE—HE HMEHT CENEKTHBHOTO MPCHMYINECTBA NEpel ApYTHMH.

14 MuHpoOpraHu3Mbl Ha CryHOe Uenosexa

Heceenymii B MuKpOoOHOIOTHE BHAMT NPAKTHYECKOE 3HAYCHME MUKPOOpra-
HM3MOB B NepByl0 OHMepelb BO BPEAE, KOTODHIA OHH HPHYHHSAIOT YEJIOBEKY,
KHBOTHBIM M PACTEHHAM. DTHMH GONE3HETBODHBIMH (ATOICHHBIMH) MH-
KPOOPraHHIMaMEK M HX CHENHGHYICCKAMA OCODEHHOCTAMH 3aHMMAIOTCH Ta-
KUE HaykH, KaKk MEIUIMHCKAX ¥ BETePUHAapHAA MHKpoOHMONOTHS, a Takke (u-
TOHATONOr¥a. XOTH MMKpPOOPTAHHIMEI ¥ B JPYTHX cdepax NpHpOIBL, H
B NPOMEIIIICHHOCTH BHICTYNAIOT HHOTAA B DOJIH BpeJHTeNeH, MX pPONb Kak
OoJIe3NbIX OPraHK3IMOB CYIIECTBEHHO npeobnanaet, OHN yxe 1aBHO 3aBOEBA-
Ju cebe MpoYHOE MECTO B JOMAIITHEM X03AHCTBE, a B MPOMBINLIEHHOCTH OHM
COBEPINEHHO Heobxogumel. KX HCMONBR3yOT B CamMBIX DaslHYHBIX OTPac-

2-1169
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JIX —OT HEPBHYHOM nepepaboTKK CENBCKOXO3ANCTBEHHEIX IIPOAYKTOB JI0 Ka-
TAMN33 CIQKHEHIIUX 3TamOB XUMHYCCKHX CHHTE30B.

Kiaccnaeckue muxpodnoaoraveckne nponssoacrsa. Ha npuMepe nusosa-
PEHMA ¥ BHHOAENHS C KCOOJNB30BaHHEM Npoxokell, BEMeYkd xiueba W npHro-
TOBJIEHHAX MONOYHEIX NMPOAYKTOB ¢ NOMOM{BIO MOJOYHOKHCHABIX OakTepHii,
a Takke IMOAYICHAS HHILEBOrO YKCYca IIpH yYacTHW YKCYCHOKHCIBIX OakTe-
PRl CTaHOBHTCH OYCBHIUHMM, YTO MHKPOOPTAHUIMBL OTHOCHTCA K CTapei-
LM KYTbTYPHBIM «pacreHssim». B SInonun u MHAoHe3nk coesbie 6oOLI u3-
/IaBHA fepepadaTHIBAIOTCS ¢ NOMOINBIC MUNCHAHATLHBIX TpPUOOB, JApoMoKei
H MOJOMHOKWCHBIX OakTepuil. Ec/H He cuHTaTh NONydeHUs ITAHONA, B HPO-
MBIIIACHHOM [POH3ROJCTRE HHMBPHJYAABHEIX BEMECTB MHKPOOPraHH3IMEI
Ha4aaH HCONL30BATh JIHIME B MOCNCAHHE LIECTBACCAT JIET. YK B HNCPHOI
NepBoii MHPOBOH BONHHBI ¢ MOMOLULIO YHPABIXEMOrO JPONOKEBOro Bpowke-
HHA TOAYYANE TAHUepHH. MomouHas ¥ AHMOHHAN KHCIOTH, B GOABIIMX KO-
AH4ECTBaX HeOOXOMMMEBIE MU HUIICBOH [IPOMBIILTEHHOCTH, TPOUIBOMATCH
€ NOMOIIBIO MOJIOYHOKHCIIBIX OaxTepuii u rpuba Aspergillus niger cootset-
cTBeHHO. W32 pemeBpiX, BOraThIX yIJ€BOJAMH OTXO/AOR HYyTEM OpOXCHHSA,
OCYIUECTBIAEMOrO KIOCTPHIMAMH H DauiInaMe, MOXHO NOJYYATh aneToH,
OyTanon, 2-HponaHon, GYTAHIHON M APYTHE BAXHLIE XUMHYECKRE COCHMHE-
HHA.

Hpoudsoacrno anTyluoTHKOE. C NOMBNCEHEM AHTHOHOTHKOB HAaCcTYHHIA
HOBaf JMOXa B MeJHIHHe W dapMalleBTHYECKOH MpoMBIINNeHHOCTH. Bmaro-
Japs OTKPHTHIO NEHHNAJUIHHA W APYTHX TPOAYKTOR mMeTabomusma rpubor,
AKTUHOMHUETOE M HHBIX MHKPOOPraHH3MOB 4CIOBEYCCTBO OpHodpeno BHICO-
xo3hdexTHBHOE OpyKHe nad DOPEON ¢ DakTepHaNbHEIME HHPEKUHAMUA, V¢-
AEIHO TPOAOIKAITCA TORCKH HOBBIX AHTHGHOTHKOB. TEOPETIFIECKH Hepc-
HEKTHBHEIM KakeTcd M [YThH [PUMEHCHHA aHTHOMOTHKOBR Jia GopeObI
€ BHPYCHBIMH OONE3HSAMH WM C ONYXOJNAMH BHPYCHOTO NPOHCXOMICHUS.

Hossle Mukpofnbie npon3goncTBa. Kinaccuueckue siabl GPOKEHHA A0MOII-
HAKTCA HOBBIMH NPAMEHEHHAME MHKPOOOB B XMMHUYCCKHX NPOH3IBOJCTBAX.
Uz rpuboB HONy4al0T KapOTHHOMAH K cTepouibl Koraa BLISCHHIOCH, YTO
Corynebacterium glutamicum u3 caxapa B COJIH 8MMOHHS ¢ DOJIBLIMM BBIXO-
JlOM CHHTE3IHPYET FIYTAMHHOBYIO KHCIOTY, GBIJIM TIONYYeHBl MyTAHTH ¥ pa3-
paboTaHel METOMBL, € IIOMOIIBIY KOTOPHIX MOXHO B BOSBHIMX MacmTabax
NMPOU3BOMHTE MHOTHE aMHHOKHCIOTH, HYKICOTHALI Y PCakTHBHL JIIA OMOXH-
MUMECKRX UCCASA0BaHHNA. MUKPOOPraHH3MBI HCIONB3YIOTCH XMMHKAMH B Ka-
HECTBE KATANMM3ATOPOR IJIA OCYLUECTBASHUN HEKOTODHIX 3TANOB B JIMHHOM
IICHH pEAKIHl CHHTE3a; MUKPOOHONIOTHYECKHE MPONECChl MO CBOell xuMuYe-
CrOil cnenUGUIHOCTH M MO0 BHIXOAY MPOJYKTA MPEBOCKOJAT XUMMMECKUE pe-
KUy ; GEPMEHTBI, MPUMEHSEMBIC B NPOMEBILULICHHOCTH,— 8MHIa3bl IS [H-
ApOAH3a Kpaxmana, NPOTEHHAa3H g8 oOpabOTKH KOXK, NEKTHHAZB JUIL
OCBETIICHUA QPYKTOBHX COKOB H APYTHE —IONYMAKOT U3 KYIbTYP MHKPOOpra-
HU3MOB.

Mononoanraoe noJIowenue MUKpoopramdmos. ClenyeT OTMETHTE, YTO He-
KOTOpPHIE BHAbI CHPbH, TOCTYNHHE B OCODEHHO GONBIIMX KOMUYECTBAX, TAKKE
Kak HedThb, NPHPOAHBIA Taz HMAH NEANIO033, MOCYT HCIONBI0BATRCH MH-
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KPOOPraHH3MaMf U MepepabareBATECA HME B KAETOYHEIH MarTepHan (Guo-
Maccy) BIH B IIPOMEXYTOYHBIE NPOAYKTHI, BbIAENACMBbIE KJETKaMy. Mu-
KPOOPTaHH3MBI, TAKHM ODpPa3OM, HE3AMEHHMMBI NPH  «ODAAropaxyBaHyH»
ITHX HEOOBIMHBIX BHJIOB CHIPEH JUIA DHOTEXHONOTHYECKHX NPOLECCOB; OCBOE-
HHME TAKOro ChIPbA GHONOTMYECKUMH TEXHONOTHSMHE TOALKO HAYaTO.

Conpemennnle  NOCTHWKEHHN TeHHoH wmkewephw. l3yveHue MeXaHHIMOB
nepegaty reHOE Y DAKTEPHE M yyacTHA B ITOM NPOLECCE BHEXPOMOCOMHLIX
3JEMEHTOR OTKPELIO BOIMOKHOCTE BEIMOYeHNA dyxepoaroir JHK B Daxre-
puanbuble KJETKR. [eHeTHISCKHE MaHHIYJSIAH HO3BOJAIOT BHOCHTHL He-
SoRbIIHE OTpe3Ku HOCHTENEH reHeTHYeckoit mHGOPMAIHH BLICIIHX OPraHH3-
MOB, HANpHMEp SENOBeKa, B DAKTEPHIO M 3aCTaBiAThH €€ CAHTE3MPOBAThH
cOOTBeTCTBYIOMKE Genxu. BnojHe OCYIIECTBHMO NPOM3IBOJACTEO TOPMOHOB,
AHTHTEHOB, AHTHTEN ¥ IOpyrHx OenkoB ¢ nmomowsio Oaxtepmii. [ematorcs
TAKKE MONBITKK AEPeJaTh PACTEHHAM CHOCOBHOCTE K azoTHEcaluM K me-
YuTh BONE3HH, CBA3AHHBIE ¢ GHOXHMMEMeCKUMM AedekTaMuy,

HenocpescTBennasi MpMMENHMOCTE OCHOBONUIATANODMX HAYYHBIX 3Hanmii.
ITonnrTka MEpPEINCAHTE B 9TOM pasieie BCE BHAB TCXHOMOTHA ¥ NPOLYKTH
NPOMBIILTCHHO MEKpPOGHOJIOTHH, 3 TAKXKE HKHBIE, [OKA JIKILb DPEIIoia-
raemsle, 00NacTH €e npuUMeHeHHs 3apena Onl Hac cnpImkoM aancko. CpAlhb
Mexay QYHAaMEHTANLHBIME HCCIENOBAHRAMHE U HPAKTUKOR B MUKpoOHOTO-
THH, KAK U BO BCEX CCTCCTBCHHHIX EHAaykaxX, OYeHL TecHa: «Her npuxmaaHbix
HAyK... HO KaX/as HayKa HMEeT MHOTO IpakTHYecKdx npumoxkenuiin (J1. Ila-
ctep) [“Il n'y a pas des sciences appliquées... Mais il y a des applications de
la science” (Pasteur)}.

15 O6bLLe CBOMCTBa MUKPOOPraHM3MoB

TMpusnak, noayyuBIMi OTpaXeHHE B CaMOM Ha3BaHHH «MHKpOOpra-
HUIMED —3T0 Majas BesrmHa ocodu. OHa He TONBKO NOCHYRMIA NPHIMHOMN
OTHEACHHA 3THX OPraHU3MOB OT MHMBOTHRIX M PACTEHMii: C HEIO CYLIECTBEHHO
CBA3aHbl TAKXKE OCODSHHOCTH MOpdONOrHM MHKpPOOOB, aKTMBHOCTE H TJIA-
CTHYKOCTE MX MeTaGoNM3Ma ¥ PACIPOCTpAHCHHME HX B TIPHPOAS, a TAKKE
YAOGCTRO OOpalneHus ¢ HAMM B JabopaTopud.

Paimepul ocoGH H cOOTHOWIGHAE MeXAY NOREPXAOCTHIC M ofhemom. lnamerp
Gonbumucrea Gakrepuil He NPEBHIIACT THICAYHOH JONMH MIUIIAMETpa. DTa BEIHYM-
Ha—1 wMukpoMmerp (Mukpon), nnm 107 3 MM CTAR «apIHHOMY MHEPOGHOROTA.
JlanHbie 0 TOHKOH CTDYKTYpE KNETKM HDPHBOJIATCA B HamoMerpax: | mmM=10"7%
MM = 10 % MM, PasMeprl Mekux OMagoOAKTCpHH, JPOXKeil M NPOCTEANMX HAXO-
AaTcs B mpepenax 10 MM, ¥V 3THX CTONb MajilX OPraHH3MOB COOTHOIIEHHE MEXIY
NOBEPXHOCTRIO M 0OBEMOM OueHE BenHko. Ecmu kyb ¢ nnunoii rpaneii 1 cM (06BpeMomM
1 cM®) pasBuTe Ha KyBHER ¢ gmMHOH TpaHedl | MEm, MB1 momydnm 10'? xyBukon
obremoM 10 | mMeM® Kaxaeii. CyMMapnas TOBepXHOCTE 3THX KyGuxos B 10000 pas
GoneiLie, yeM NOBEPXHOCTL HCXOAHOTO KyOa. O6neM | Mkm? xapakTepen s cpeaned
GakTepHANLHON KIIETKH.

Bonbiroe oTHOuEHHE MOBEPXHOCTH K 00BeMY MPHBOIHT K MHTEHCHBHEH-
lieMy B3aWMOJEHCTBHIO C BHEINHEH CPefoi; ¢ 3THM CBA3AH OYeHb OBICTDEIH

bAd
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TaGmma 1.2, MUATERCHBAOCT: AbXAHKI MEKPOOPraHm3Moe H Taned (Qg,, MM O,
Ha 1 Mr cyxoro memectsa B 1 %) 4 BpeMa reHepaiun Gakrepnii (speMs yhBOeHMS)
OpH TeMmnepaTyDaX, ONTHMANBHBIX [UIA HX DOCTa

B Temtepa- Bpemn re-
3g$:§mecxm };gﬂr’lepé Qo, Oprannsm Typa, P(a: ;i.p;?[m“'

Azotobacter 28 2000 Bacillus megate- 40 22
rium

Acetobacter 10 1800 B. subtilis 40 26

Pseudomonas 10 1200 Escherichia coli 40 21

Ilekapckre Apox- 28 110 B. stearothermo- 60 11
KK philus

Mouxke u nexeHs 37 10-20 B. megaterium 70 13

KopaH, nHCTBA 20 0.5-4 B. coagulans 70 14

B. circulans 70 14

ofMen BemecTBaMM MEXY CPElOH U KJIETKOH MHOTUX MMKpPOOPraHH3IMOB.
[TpaBino PyGuepa (18393) rmacuT, 9TO 3HEPTCTHYCCKM OOMEH RHBOTHOTO
B NOKOE MPONOPIUMOHATIEH HE MAcce, 4 IoBepXHOCTH ero Tena. Eciou sto npa-
BMJIO, B COOTBETCTBHH C €I0 CMBICJIOM, PaclIpOCTPaHHTbL HA OTAC/ILHbIE TKa-
HM H MAJIBIE KJIETKH, TO CIENYeT OMUAATE, YTO YPOBHU MeTabomudeckoil ax-
THBHOCTH OyayT pa3mM4aThCid Ha HECKONBKO nopankoB. Kax muapo u3
Taba. 1.2, HHTEHCUBHOCTE MeTab0AM3IMa, M3MepeHHas No moTpebnennio O,,
NeHCTRMTENBHO 3aBHCHT OT pasMepoB TkaHed u kiaeTok. CoOTBETCTBEHHO
BHICOKY H CKOPOCTH HPHPOCTA MHKPOOPTAHH3MOB. TOMY, KTO Pa3sMEILUIAET
0 npobaemax obecnevcHus mumiel pactymero Hacenesus 3emum, Oyaer uH-
TEPECHO YIHATH, YTO B OpraHusme ogHoro Obika Becom 500 kr 3a 24 4 obpa-
syetca npumMepHo 0,5 kr Genka; 2a 3to ke Bpems 500 kr apoxokeit Moryr
cuHTe3uposatk Gonee 50000 xr Gemka.

I1aacTuHOCTE MeTAGOMN3IMA. V BRICIIHX PACTEHHA H KUBOTHBIX H3IMEHE-
Hust OOMEHA BEINECTB OTHOCHUTENBHO JKECTKO OTPAHUYEHH HMEIOIMMCA Ha-
fopoM GepMEHTOB; B MPOUECCe MHOAMBHAYAILHOIO PA3IBATHA cocTaB ¢ep-
MEHTOB ¥ HUX, KOHEYHO, MEHACTCA, OJHAKO IPH HEPEMEHE YCJIOBHE BHELIHEL
Cpenbl TakHEe H3MECHEHHS BEChbMa HE3HAYHTENBHBL MHKPOOPTaHUIMBI OTIH-
HAITCH HecpaBHHMO Gobwieit rubxocrhio. Jina Gaxtepuit pricoxas cnocob-
HOCTh K ajanrauns (NpecmocofIeHHI0) COBEpIIEHHO HeoOxomuma. ITo
ONPEJETASTCA HX MaJIBIMM pasmepami. B kineTke MEKpOKOKKA HalaeTcs Me-
CTO TOABKO 11t HECKOJBKHX COTEH Thicad GenkoBbix Monexyn. IMoaTomy He-
HYXHLIE B AaHHOE BpeMs (EPMEHTEI HE MOTYT COAepXaThca npo zamac. He-
KOTOpHIE QEPMEHTH, CIYKAINHE A NepepaboTEH NUTATEIBHEIX BEILECTB,
CMHTE3UPYIOTCA TOABKO TOrJA, KOTHA COOTBETCTBYIOLIEE BEINECTBO 1O-
apasercd BOH3K KeTkd. Takue uHoyuHOenbHEE QEepMEHTH MOTYT COCTaB-
naTth go 10% obwero Genaka, copepxaimeroca B kjaerke. Takum oOpazom,
KJIETOYHBIE DPETYJATOPHBIE MEXaHH3MBI Y MHKPODOB HTPAIOT CYIECTBEHHO
OOJIBIYI0 POJE H NPOABJIAIOTCA BoJice OTYETIHMBO, 4EM ¥ APYIHX KUBBIX
CYHICCTR.
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Pacnpocrrpanemle MHKPOO AHH3MOB. Mannic PasMcpiLl HMCIOT 3HAMCHHE
H /A IKOJIOTHH. MHuorne PACTCHHA H XHBOTHLIC, HbIHC MIAPOKQ pacnpo-
CTpaHuBIIFeCs ONAarogaps 4ejlOBeKY, BCTPeYAIMCh paHbIUE JIKIIB HA OT-
JNENBGHLIX KOHTUHeHTAX. B ornmsuHe o1 3TOro GaxTepHd (Bmodas nuanoGak-
TCPHH) Be3OECYIM: WX MOXKHO HAHTH B apkTHYecKHMX OONacTHX, B BOUE H
B BLICOKHX CA0iX atMOcdepnl. Bunosoli cocTaB HX BO BCeX MECTOOOMTAHUAX
B IMIMPOKHX HPpCOciiax CXoacH ¢ UX BUNOBLIM COCTABOM B NOYBE. Bnaro.uapﬂ
CBOCMY MaJAOMY BECY MHKPOODPIaHHM3MBL JICTKO PACIPOCTPAHAKITCA C BO3-
AYIIHLIME MOTOKAMH. B eCTECTBEHHBIX YCIOBHAX HM OAHO MECTOOGHUTAHHE,
HH OfHH CyGCTpaT He HYXKHAeTCH B CICHMANLHOM 3apakeHHH KakuM-THGo
MHEPOGOM. ITHM OOCTOATENLCTBOM MOJBL3VIOTCA AJNS NOMYUYEHHA HAKOHH-
TeABHMX KyAsTYp. Kak npaBuiio, 1O0CTATOYHO OAHOTO IpaMMa CamoBoOi 1o-
4BBL, MTOOR HaiiTH Ui OakTepHil, CNOCODHE pacTd 3a cdeT JFDOro rnpu-
pOOHOTG BemecTBa. MUKpOOPTaHH3MEL  CYLIECTBYIOT HOBCIOAY; Cpena
ofnpeneaser JAUIUL TO, KakHe GOpME GyIyT B IAHHOM MECTE AKTHBHO pad-
mHOXKaThca, ‘CoanaBas B NMpobHpke COOTBETCTBYIOUIME CEJCKTHBHBIE YCMIO-
BHYA, MOXHO U3 HEOONBIIOro KOJHYCCTEA 3SMJIM MIIH Hlla, 4 B 0Co0BIX Clly-
Yagx d W3 APYrHX MaTepHANOB TOIYYaTh HAKOMUTENLHBIE KYABTYDH, a H3
HHX H 4YHCTBIE KYJbTYpHl OOJBIIMHCTBA H3BECTHHIX MHKpOOPTaHH3IMOB.

KoanuecTeentble PadoThI M YenmeXH remeTH4eckux uccieaoBannii. Metonm,
C MOMOLUBIC KOTODHIX MOXKHO BBIPDANMBATE B JIA0ODATOPHH MHKpOOpra-
HU3MBI, paspabortamn O. Bpedenpy, P. Kox ¥ ero mkona B NpoIINOM BEKE.
Beenenue B NpakTHKY MPO3PAIHBIA NHTATENBHBIX Cpel, YIUIOTHEHEBX Keia-
THHOH HIIH arapoM, Ne3BOAWIO H3OIHPOBAThL OTUEALHEIC KACTKY, CACAUTE 33
HX pOCTOM B KOJOHHH M MOAYYATL YHCTHIC KYJIBTYDLI Pazpaﬁo'nca CTaH-
JApTHHX MCTOAOB CTCPUIH3ANMH U NPHTOTOBJICHHUA HUTATEABHBEIX CPEJ OpU-
Bea K OBCTPOMY PasBHTHIO MENMIMHCKOH MukpobHonorun. Xors eme Kox
OMHCAJ KOJMYSCTBEHHHME METOAB, X npedMyinectBa Npu pabore ¢ Muk-
poopraHu3MaMy GbulE MOHATHI TOJABKG B TochemHue 50 mer. Mamne pas-
MEDH MHKPOOPraHdIMOB MNO3BOJSIOT MOJMy4ark B oaHoH npobupke uam
yamke [leTpu ¥ WccAenoBATE MOMYMHO¥M, cocrosmme u3 10%-10'? or-
JeNbHLIX KIETOK, H Gnarofaps 3ToMy BEMBAATh TaKHe peakie CODBITHA, KaK
MYTAauMs HIH @epefada NpuoOpPETEHHOrO HPH3HAKA, HE HYXAsCh
B CJOXHBX BCHOMOTATCABHBIX CPEUCTBAX H HOBOJBCTBYSCH MAJBbIM npo-
CTPaHCTBOM. Orpm,mme YCImexXu 6HOKHMH‘!GCKHX H I'CHETHUCCKHX UCCAC ORA-
HUif He B NOCNCAHION OYEpedE NOCTHTHYTEL GIATOAApPA MErKOCTH OOpame-
HUA ¢ GaxkrepHsiMi.



2. Hnertra v ee CTpyKTYpa

Hepsrie ceegesus 00 ODLIeH OPraHM3anuHd M TOHKOH CTPYKTYPE KJeTKu Obl-
JIM HOJIYMEHBI C NOMOLIBIO OUTHYECKMX MeTonoB. 110 Mepe cOBEpIICHCTROBA-
HHs{ ONTHYECKHX NpHOOPOB B YIYYNIEHHS TEXHUKYE MHUKPOCKOIHPOBAHHA POC-
AM K HAOM 3HAHAA O MHKPOMOPHOJOTHH KIETKH W €€ OTHCHBHBIX
KOMIIOHEHTOR. [[anbHelllee PARBUTHE CBETOROM MHKDOCKOIIMH, & TAKKE Vb~
TpadHOJIETOBOH U 3JIEKTPOHHOH MHKPOCKOHHH MO3BOJIMIIO CYLIECTBEHHO 10-
BHICHTH PaspelIaroLIyEO CNOCOBHOCTE ONTHYECKHX NPHOOPOR; TeMHONOIBHAY
1 az0BO-KOHTPACTHAY MHKpPOCKOnUs obuerdiuna HabroneHve *HBOH Kner-
xu. HecoMHEHHO, ¥ NMOHEIHE MHKPOCKONHA, 0COBSHHO 3JIeKTPOHHASA, B COYE-
TAHHM CO CJIOKHOH NpexpapurenbsHO obpabotkoil Guomormueckore marte-
pHana ocTaeTcs BaXHEHIIMM METOHOM HeChAgioBaHus. [us MOIydeHus
IOMONHUTEIBHLIX CBEJICHAR O MOJCKYIAPHOM YpOBHE NPHXOIHTCA npube-
TaTh K KOCBCHHEIM H3IMMECKHM H XHMHYECKMM MeTONaM, ¢ HOMOILBEY KO-
TOPBIX CTANO BOIMOXHEBIM BRIISJIATE H UCCIIEA0BATE OTASHABHBIE KISTOUHBIC

KOMHIOHCHTHI.

Puc. 2.1, KoMGUHUPORAHHAA CXCMA CTPOCHHH 3YKADHOTHHYCCKOH (pACTHTCIIBHOMH)
Kietkn (no 3uTTe). Bax - Bakyonn; [J —auxTHocoMel; KCm—kneTouHad creska; Ju—
JMOMAHEIE KANDENLKH, Mum-—MHTOXOHOApRH, Mmp—Mukporpyboukn; I7—Dopsl
¢ nupasmoaecMamn; IIM -nnasMmatuiueckas membpana; CI7—cekpeTOpHBIE Oy3LIPLEKH
(ox3ouuTo3); Xa-xnoponnacrsl, IIITa—uutonnasMa; # - aapo.
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M3 pa3pylueHHEX KJETOK (TOMOrgHAaTOB) METOXOM JiHbdepeHUHATEHOrO
MEHTPUDYTHPOBAHNA DBIMH BHIAETEHLI OTACALHLIE OPraHelm bl U (QPaKIHH,
4TO TO3ROJMAO H3YYaTh HX OHOXMMHYECKUMM MeTOzamu. bBaarogaps
KOMOHMHALHA ONTHYSCKAX M OHOXHMHYECKAX METOAOB YHANOCH DHICTPO BH-
ACHHTL CTPYKTYPY M (YHKUHH OpraHensl ¥ MHBIX COCTARHBIX 4acTed KJIETKH.
B pe3yibTaTe 3THX HCCIEOBaHME OBIAO YCTAHOBJIEHO, YTO 2YKEPHOTHI
H NPOKapHOTBl IO MHOTHM OCODEHHOCTAM OTJHMYAiOTCH APYr OT HApYyra.

Besikas KIETKA COCTOMT M3 LHMTOINA3MBl H sACpHOrO MartepHana, CHapy-
KM €€ OTPaHHAYHBACT Hja3MaTHyecKas MeMDpaHa. DTOT npomonagcm MOMKET
OBITL OKPYXKEH eiie KIECTOYHOM CTEHKOMH, BHIHOJAHSIOUIEH B OCHOBHOM MEXa-
auveckue GYHKIMM; CTEHKZ HMESTCH ¥ PAaCTHTEABHBIX KJICTOK ¥ Y KJIETOK
bonepMHCTBA DakTepHit.

MB!I KpaTKO pPaccMOTPHM OCHOBHBEIE OCODEHHOCTH 3YEKAPHOTHYECKHX
H NPOKaPHOTHHYECKHKX KAETOK (IVLHTOB M NpOoTONUTOR). THNHYIHBIM mpeacTa-
BHTEIEM 3VIIHTOBR MOXET CAYKHTL MOpPHOHANLHAA PACTHTENLHAA KIETKA
(puc. 2.1).

21 SyHapuoTHUecHan KneTHa (ayuuT)

Kaerounoe sagpo. Crpykrypa sapa M <nocof ero AeieHHs —BaxHeHIHe
H CaMble XapakTepHHIC MPH3HAKH, OTIHYAIOIHC YKapHOTHIECKYIO KJIETKY
(puc. 2.2) o1 npoxapuoTndeckoll. Aapo (MHTEp(]AIHOE) OKPYXKEHO SACPHOH
000.104K0H — 1BYCnoiiHON nepdopuposaHHoil MemGpanoit. JHK, necymas re-
HETHYECKYIO HHOOPMAnHIo, pacipeneaeHa MEeKIy OTASHBHBIMU CyOBeauHu-
HAMH — XpOMOCOMAMM, KOTOPHIE CTAHORATCA BHIMMEIME TOJBKO BO BpEMA Ie-
AeHus sapa. SApo AemuTes NyTem MuTo3a (puc. 2.2); MuTO3 obecrieunBaeT 1)
HOEHTHYHYIO peayNIHKaHuio TEHETHYECKOrD MaTepuasa (110 BHIUMHM
00paz0M IPOABISETCH B MPOAOIBHOM PACIUCHIICHAY XPOMOCOM H YIBOEHHH
HX vHcia) ¥ 2) nepenavyy NONHOro Habopa XpOMOCOM KAKIOMY M3 JOYSPHHX
anep. Kak npoucxo uT yABOCHHE XPOMOCOM, EIE HE BHOJIHE BHscHeHO. Pac-
NpeAccHAE XPOMOCOM MOXKET OBITH HPOCNEKEHO ¢ HOMOLIBIO CRETOBOTO

[

Prc. 2.2. CxeMa MHTOTHYECKOTO ASNEHMA AMINIOMAHOH KIETKH. AAPO CONEPKHT mo
JBE XPOMOCOMBL KKAOTO BHAA, MOAYUSHHBLIE OT POIMTENEH (HA CXéMe— KDACHBIE
W 4epHble). B peaylbTate MRTO3a XPOMOCOMEl DACpEeaenstoTcs MOPOBHY Mexay
obeumn govepHHMK KISTEAME. A. B npotdase cTanoBaTCa BHOMMBIMA yXKe NPOACIb-
HO paciIenHBIIMECH XPOMOCOMEI; sjepHas obonoura ucuesaet. B. B metadasze xpo-
MOCOMEl DACHOQUIATRAIOTCH B 3IKBATOpDHANBHOH nnockocTH. B. B anadaze nonopunkn
PACHIENHMBIIKXCA XPOMOCOM OTTATHBAIOTCHE HHTAMH BEpeTeHa K TPOTHBONOJIOXHBIM
nomocaMm, I'. B Tenodase gouepHye XpoMOCOMEL BHOBL NPOJAONBHO DACIICIMBIIHECH,
OKDYXAroTeA fAepHOH MeMDpaHOH, mocne 4ero fapo NepexoiuT B HMETepdAazHOe
COCTUAHHE,

l

A I3
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MUKpPOCKONA ¥ MO3TOMY H3BECTHO YXe NaBHO. B To Bpemst Kak MHTephasHoe
ANPO B CBETOBOM MEKPOCKONE KAKCTCH JIMIHEHHHIM KakOH-THGC veTKOMH
CTPYKTYPEL, BO BpeMs €10 JeleHHA XPOMOCOMBl YKOPAUHBAKTCA U CTAHOBAT-
CH BUAMMBIMHE. 3aT€M OHH PACIOTIATAKOTCH B OJHOM NJockocTHd, obpasys k-
gamopuadshiyic naecmunky. B pesynpraTe cokpalieHus HHTEH BepeTeHa MO-
JOBHHKHA TPOJOABHO DPACIMENHBIOUXCH XPOMOCOM DAaCXOASTCH, BEPETEHO
ACUE3AET, XPOMOCOMEL CTAHOBATCA HEBUAMMBIMH H JOYEpHHE AApa OKpY-
HKAKOTCs CHOBA AIEPHBIMH ODOAOYKAMM.

V BCeX BHICUIMX PACTEHHEH M XKHUBOTHBIX B ITPOTIECCE MOAQBOTO PasMHOXKE-
HUS MPOUCXOIUT cMeHa sepHBIX (as. Ilp onIoJOTBOPEeHHH MOJIOBHE KIET-
KM (TAMETH) B UX spa cIHBArOTCH, o6pasys mrory. OTHOBCKOE M MATEPHH-
CKOE SApa BHOCAT MPM OIUIOJOTBOPEHHH OJMHAKOBOC YHCIC XPOMOCOM (n);
TAKMM OGPA’0M, SAPO 3MCOTH COJEPRET ABoHON xpomocommmii RabGop
(2n). HupimMa cnoBaMi, TAMETHI — FALJIONAHBE EJIETKY (T. €. KJIETKM ¢ OXHHM
HaBOpOM XPOMOCOM), 3 COMATHYECKHE KICTKH — MHionIHbe (¢ AByMs Habo-
pamu), IosromMy Npu oBpa’oBaHUy IaMeT CACOYIOIMETO MOKCJICHHS YHCIIO
XpOMOCOM B KIeTKe (2n) MOIKHO YMEHBUHTECH BOBOE (2n/2 = n). CoBoxyn-
HOCTh MPOECCOB, TPUBOAAIIMX K YMEHBIICHHEO HHC/IA XPOMOCOM, HA3HBAKOT
Mei#030M HIH peNyKmHOHHNIM fesesued (puc. 2.3). Meio3 ~ BakHeHmIMA npo-
HECC Y OPraHu3IMOB, DAIMHOXAIOMMXCH MOJOBHIM MyTeM: OH ApUBOOMT
K JBYM pe3yibTaTtam: 1) K mepekoMOUHUPOBAHMIO OTROBCKUX ¥ MaTEpHH-
CKUX HaclencTBeHHEIXK $aKkTopoB (TeHOB) M 2) K yMEHbINEHHIO 9HCAad XPOMO-
coM. Meiio3 Ha9HHAEeTCA ¢ KOHBIOTANEHE XPOMOCOM —KaXk/Aas XpoMocoMa co-
SAUHACTCE C COOTBETCTBYHOIICH (roMomoruyHoi) xpomocoMol, MpoMcxXoas-
medl or gpyroro poputens. Bo Bpems KoHBoTanMd MyTeM paiphisa
H NEPEKPECTHOTO BOCCOSHHHEHHA (KPOCCHHTOBEPA) MOKET NMPOHCXOOUTE 06-
MeH GparMeHTAMH ONHHAKOBOIH JJIMHBI MEKIY TOMOJOTHYHBIME XpOMOCO-
MaMmi. 3aTeMm clenyer ABYKPATHOC paljcieHUe CNAPCHHBIX PACILICTEBLUXCH
XpOMOCOM, H B pe3yibTaTe o0pasyioTci deTsIpe KJISTKH, Ka¥nmas U3 Ko-
TODBIX UMeeT TamioHgHoe fupo. Taxum obpasoM, B mpouecce Meifoza He
TOJBKO NPOHCXOMHT «IEPETACOBKA» XPOMOCOM MATEPHHCKOIC H OTIIOBCKOIO
MPOHCKOXKACHUA, HO MOXET MPOM30HTH 4 OOMEH CerMeHTAMH MEKny roMo-
JIOTHYHBIMH XpomocoMaMi. O0a mpomecca NpHBOIAT K HOBEIM COYETAHUAM
TeHOB (K HX pexoMOHHAIIHE).

Pue. 2.3. Cxema Meiio3a. Mefio3 OpPEBOOMT K NEPEKOMOMHHDOBAHMIO OTIOBCKHX
H MATEDHMCKHX TeHOB H K YMEHBIUCHHIO BABOC YMCIA XpOMOCOM. CHavana ApOKCXo-
ANT KOHBIOFSUHA FOMOJIOTHYHBIX XPOMOCOM (A), B roMofnory oDMEHEBAIOTCA Y4acT-
KamH (KpOCCHHIOBep); B pe3y/ibTaTe aByKpaTHOro obpazoparna sepetel (B n B) xpo-
MOCOMBI PACXOMATCH; APH 3TOM DAacXOIATCA TAKXE M FOMONOTHYHBEIE XPOMOCOMEL
(B); B pe3yILTaTe HOJIYMAIOTCH HeTHIPE KJICTEM ¢ ramnonaueiMu sgpaMu (I).

A

r
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Y MHOTHMX HM3IINX PACTEHUIL, BKIKOYAX BOAODOCIH, A TAKKE Y IPOCTei-
IHX PeAYKLMSA YHCNA XPOMOCOM MPOHCXOMHMT cpa3sy nocne obpa3oBaHus 3u-
TOTHI, TAK 9TO OPTAHH3M OKA3HIBAETCA TAIUVIOMIHEIM. VY pacTeHuil ¢ reTepo-
dasHoli  (aHTHTETHHeCKOH) CMeHOH TIOKOMEHMH (MXOB, HANOPOTHHKOR)
TATUICHIAHE HOKOJCHAN MCPEAYIOTCH ¢ NHATMUIOHIHBIMH.

Xpomocommr aykapror coctoar w3 Hutedl JTHK, ¢ KOTOpBIMH cBAZaHMLI
MHOTOUHCAEHHHE OeiakH. Yacth 3THX OENKOB COCTABASIOT THCTOHBI—OC-
HOBHpIe Oenkd. JHK M THCTOHBI, HO-BHOMMOMY, ACCOMMHPOBAHBI APYT
¢ OPYTOM BechbMa YNODPANOYEHHHIM 00pazoM H o6pasyloT HyKIEOCOMBI—
CTPYKTYpHEIE CYOBSIMHMIB XPOMOCOM.

B anpe va xpomocomuoii IHK obpasyercs MPHK. Yepes nopsi B saep-
HOH MeMOpaHe OHa TPaHCHOPTHPYETCA B MTOTIasMy. B untepdasnom sope
MOXHO BHAETh AADHINKO; OHO COAEpHHT sapwuukoryio JTHK, B xoropoi
3aKMOYeHa UHGOpMan|s 158 nocTpoeHns pubocommuoit PHK u, sepostho,
TpancnoptHoii PHK. O6e 3tn PHK CHHTEIHpYIOTCH B SADHIIKE H TOXKE
AEpeXoadaT B QUTOMIA3MY. B 5MOpHOHANBHEIX KJIETKAX M B AHIIEKJIETKAX CO-
AEPKUTCA IO HECKOABKY HJTH MOMHOTY SAPBIITIEK.

B syxaproTuueckoi xnerke sapo — BaxkHeHIIEA, HO He eOMACTBEHHLIH HO-
CHTENb TEHETHYeCKOdH uHbopmanmi. YacTs Takoll uHbOpMan¥u COMEPRHTCT
B JTHK mutoxongpuii ¥ XJIOpOIIacToB.

Iutemnazma. TlpoTonaacT CHapy X OKpYKEH IIa3MATHYECKOH MemBpa-
HOH. JINMa 3yKapuoTugeckodl KJISTKH XapakTEpHC BRIPAXEHHOE MOApA3cie-
HAE MUTONAA3MEl Ha MHOXKECTBO .000COBGIEHHBIX MNPOCTPAHCTB. JTa KOM-
napmmenmaan3ayuR OTYACTH CO3JACTCA B PE3YJIHTATE BIAYMBAHMA TJIA3Ma-
THIECKOH MeMOpanul ¢ oOpasoBaHdeM HHCTEPH H NY3LIPEKOB; ONHAKO
NOMHMO 3TOTO B IMTOIJIA3ME 3YIHTOB CONEPKATCH MHTOXOHADHH M (y pac-
TEHHH) XIOPOIUIACTE], KOTODHE CO BCEX CTOPOH OKPYXeHH MeMbpaHamu.

W3 prisyuBanuii niuasMaTHeckoil MemBpann 0BpasyeTcs SHACMIAZMATH-
qeckuil peTukyayM (IP). Hacte 3P obpasyer HapyxHyI0 spepHy1o memGpa-
Hy ¥, TakuM 00pa3oM, oxkpyKaeT aupo; B #ASpHOH ofojouke mMeroTCA
NOpH, KOTOphie ofecneyHBaloT BGeCNpEeMATCTBEHHEI TPaHCOOpPT HYKJIEH-
HOBBIX KHC/OT, G€nk0B U MeTaBONMTOR MEXKY SACPHEIM NPOCTPAHCTBOM
9 QUTONNA3MOM. Yacte MemMBpaH ycesHa MeMbYalliMMA rpaHyIamMu—pubo-
COMaMH ; 3TO TAK HA3BIBAEMAIH (UepOXOBATHIHY, HIH IpaHynapHui, JP. Ha
puGocoMax OCYINECTBIRETCH CUHTE: BenmxoB, CroGoaHO B3BEICHHLIC B HTO-
Turasme Wiy npunerawomme ¥ DOP pubocomel otHocsTen k THmy 808.

Ocobo#t memGpaunoli opranenno XHBOTHHX KJCTOK ABIfETCA anmapat I'onwn-
#H. CXOOHBIE OPraHeINEl PacTHTENLHEIX KJIETOK HASHIBAIOT AHKTHOCOMAMH. OHH CO-
CTOAT H3 HAKETOB YONOLICHHEX MEMOPAHHEIX My3EIPEKOB, TAK HA3HIBAEMBIX IMHCTEDH.
Annapat I'oNbSXH H DHKTHOCOME! OGECHEYMBAIOT CEXPEMI0 DPA3NIMYHKX NPOAYKTOB,
rmaBHEIM 0Gpasom depmerToB. (DepMEHTH CHHTEIUWPYIOTCA HA WHCTEPHAX M HAKATIIH-
BaroTcA B HEX. Co BpeMEHEM TAKOH IMy3BLIPER OTHENAETCH, HEPEMEITACTCH K MIIA3MATH-
HecKolt MemGpane, CIIMBACIGH ¢ HEH K M3JIHBAET OPH 3TOM CBOE COAEDMMMOE HADYXKY.
3JTOT mponecc NONyYHN HA3IBAHHE 3KIOMHTO3A.

MuToxoHAPHH H XJOpONJAAcTbl. B 3YKapHOTHYECKHMX KNETKax eCTh eume
B3 BAAA OPraHesl, OKPYWREHHHX MeMOpaHaMH,— MHTOXOHIDHH H XJIOpO-
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naacTh, MRATOXOHOPHH OCYIHECTBJIAIOT NBLIXAHHE; ¥TH oOpajloBaHHs MIMEH-
wiBoil Qopmbl, OoraTele AMOUIAME, HMEWOT [Be MeMOPAaHB - HADYXHYIO
H CHABHO CKJIAo4YaTyro BHYTpPEHHIOKO (C KpHcTamu M Tpyboukamu). Bay-
TpenHas meMOpaHa COLUESPKHT KOMIIOHEHTHI MIEKTPOH-TPAHCNOPTHON NNy
U ATP-cunmaszy. B xnerkax Boaopocieii H BHCIUMX PacTCHHA Hapajny ¢ M-
TOXOHHPHAMA MMEIOTCH TakKXke XJIOpoNnaacTel. BHyrpennue membpanst x0-
POTIACTOR (TUNAKOHAB) coaepkar HOTOCHHTETHYECKME ITHTMEHTH! H KOMIIO-
HEHTH GOTOCHHTETHYECKOTO TPAHCNOPTA 3INEKTPOHOB.

Impomuto3. JIua 3yKapHOTHYECKOI KJCTKH XapaKTepHa CNocobHOCTE Ho-
[JIOLATS NAIY B BUAE PACTBOPDCHHLIX BEMECTB HIE OQOPMIAECHABIX TBEPIBIX
qacTail. OGUIEHIRECTHLIM TPHMEPOM HOITOIUEHAS TBEPABIX YACTHIX CIYRUT
daroguToz ~3axBaTeiBaHie uX Aelixonuramu Kpoeu umu amebamu. Ecim
PeiE HACT O HNOIMOEeAHH XUAKHX NMATATENIRHLIX BCIIECTR, TOBOPAT O HMHHO-
nutose. Oba cnocoba nOTTOMEHH BHEKAETOYHOTO MAaTepHalia 0OBeIHHAIOT
nNon HA3ZBAHHCM JHIOMHUTO2A.

CnocobHOCTh YKapioT 3aXBaTHBATh OQOPMIICHHBIE TREP/IBE YACTHYKH,
B TOM YHCAE W KHUBLIE KJICTKH, MMEST QYHOAMEHTaJbHOE DHOJIOrHYECcKoe
3Ha4cHue. B JHAOUMTO3E MOKHO YCMOTPCTE HPEMIIOCHIIIKH IJIA BO3HHUKHOBE-
Hu# 310ceMOKM03a B ero MexaHdzMm. OOBIMHO TBEplble YACTHYKH, IIOTJIO-
HeHHbIE nyTeM aronrTo3a aMedoit, NepeRapHBAIOTCH €10 B NONHOCTBIO JIH-
supyrotca. B page cnydaes, 04HaK0, pe3yNBTATOM MOXET OLITh BHYTpHUKIE-
TO4HBIH cHMBuo3. Hanbonee m3pecTHRI NMpAMep Takoro supocrMbmnoaa — ac-
couHanMs kAeToxk OoGOBEIX pacTeHHit ¢ Gaktepuamu pona Rhizobium
B KOpHeBHX kayGennkax (paza. 13.1). IlogobHoro poma 3HAOCHMOHOHTHI
IMIKPOKO PACpaCTpaHeHk y sykapuot (paza. 17.2.1). CnocobHocTs sykapho-
THUYECKHX KJICTOK npuoﬁpel'a'rb 3HJIOCHM6HOHTOB TOBOPHT B TIOJMLIY TCOPHHA
0 CHMOMOTHYECKOM OPOHCKOXKIEHHH XA0POMTACTOB H MHTOXOHApuiH. Ilpo-
KApHOTH K SHIOUHUTO3Y HECHOCOOHEL

InnocumOuoTiveckan TanoTe3a. KneTounbie Opraneiibl 3yXapHoT EMEIOT
MHOTO q)yH,I[aMCHTaJ'IbHHK OGH.IHX 9€pT ¢ HPOKAPHOTHYCCKAMH KICTKaMH.
Onu cogepxaT xoasnesne moaekyiabt JJHK, ux pubocoMbl 0THOCATCT K TH-
my 708, a memOBpaHEl COAEPHKAT KOMIOHEHTBI 3JIeKTPOH-TPaHCIIOPTHOH LNy
(pnapunel, xunonn:, Fe-S-comepxanme Geiaxy, nUTOXPOMBI) B BRMOIHAKOT
(dyHKIMIO OBXATEIEHOrO HiaH GOTOCHHTETHYECKOTO NIpeobpazoBaHusa JHED-
ru. CorjlacHO CHMBHOTHYECKO FHNOTE3e, MHTOXOHAPMH HPOHCXOJIAT OT
BecBETHRIX a3pOBHHIX BAKTEPHi, 4 XJIOPOIIACTLI—OT NHAHOOAKTEPUH, cue-
JAABILIAXCA BHﬂOCHMGHOHTaMH KAKHX-TO OPHUMHTHBHBIX 3YKAPHOTHYCCKHX
knerok. B pannHeifireM nomkHa Gnina mpousoiitd odeHb Donpmas cHenMa-
muzanus; dyakous perenepauuu ATP Gnina nmepenaHa xJIeTOMHBIM Opragel-
nam. Hapyxnas memOpana >yKapUOTHYECKOM KIIETK# HE COOEPHKHT KOMIIO-
HEHTOB 3JexTpoH-TpaHcnoptHOd mnenw. C ApYrod CTOPOHBL, KJETOUHBIE
OPra’Hcilibl TOXE HE CAaMOCTOATEALHEl; OHH, Npagad, OGJIaI[alOT CODCTBEHHEI-
mu mojexynamu JIHK, oppako sHaiuTentHas 9acTs ¥HpopMaumu, Heobxo-
jIIflMOﬁ AN CHHTE3a HX GCJIKCIB, HAaxOOUTCA B KJCTOYMHOM HAODC. HPHMCPOM
MOXET CAYKHTE pubynozobuchocham-xapboxcunasa—KIOUEBOl GepMEHT ap-
toTpodHoil Qpurcauum CO, y senennix pactenuii. OHa cocrout u3 8 Boie-
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mix ¥ 8 manbix cybbeaunuy. MubopMauds s HocTpoeHwn Goabimux
cybequnun conepkutca B JHK camux xmopomiacToe, & Ui CHHTE3R
manbx —B gape. [To 310l IpHYUHe HCBO3MOXHO 00ECTICUThL Pa3BHTHE Opra-
HeJIn BHE KAETKH, TAK 4TO THNOTe3a 06 3umocHMOHORE HEAOCTYNHA AJIA FpPA-
Moil NpoBEpKH.

JsuraTenpnnie oprajesisl. ¥ BCEX 3YKAPHOTHYECKHX KICTOK, HMEIOUIMX
AKTYTHKM UM pecHHYKY (Y MOpocTeiinmX, BOAOPOCHSH, CHEpMAaTo30HA0B
¥ KJIETOK MEPRATENLHOTO SMHTC/HS), CTPOeHKEe UX oaunakoso. Ha moneped-
HOM Cpe€3¢ BHAHO, 49r0 HAd NeprdepHy - KIYTHKA DAcNoNaraiTed JEBATL
ABOHMHLIX HUTEH, & B (UCHTPE—[BE ONMHOYHLIC HATH [CTPYKTYpa €9 + )
CHapyX# BCA 3Ta CHCTEMA OETa HaasMaThyeckod MemOpano#. OcHoBanue
KTYTHKa 33KpENeHO B HAPYKAOM CJI0€ UHTONIA3MBI IpH NOMOLM Gaszaiib-
HOTO TeNnbila, nan Giedaponnacta. haehapoiact npeacrapiseT cobol npo-
H3BOJ(HOE CAMOBOCHPOHM3IBOMAUEHCA OPraHeLIbl (LEH TPHOTH).

2.2 MpoHapuUoTHHECKaR HNeTHa (NPoToUMT)

CTpykTYpy ¥ HEKOTOpBIE GyHKUMH NPOKAPHOTHYECKHX KASTOK MBI PAaccMo-
TpuM Gosee noppoGro. Tpexne 9emM nepeiiTd K UeTansM, OTMCTHM OC-
HOBHBIE NIPH3HAKH, OTIHYAIONIHE TPOKAPHOTHICCKYIC KJIETKY OT 3YKAapHOTH-
yeckoll. Kax yke OO OTMedeHO, KJIETKH HPOKApPHOT OYEHB MAJIBL
HMojasnmomee HonpinmbcTRe BakTepwil umeeT dopmy namotuek He Gonee
1 MKM TOJLHHOH M 5 MxM AIeHOH. MBOTHE MCEBIOMOHAAE HMEIOT IIMDH-
ny 0,4-0,7 meM 4 Juuny 2-3 mxm. JdaMerp MHKPOKOKKOB COCTABJIACT BCt-
ro jums 0,5 Mkm. Cpen GakTepdi 0YeHb HEMHOTO «THTaHTOB» (Chromatium
okenii, Thiospirillum jenense, Achromatium u Ap.), ¥ Bce Takue GOPMH PacTyT
CPaBHATEIBHO MEIJEHHO.

KOMIAPTMEHTAIH3AUMA KNETKM 3HAYMTE/ALHO MeEHee BRIDAXKCHA, YEM
y sykaproTHieckux kiaeTok (puc. 2.4). JHK ne oxpyxena suepuoil memGpa-
HO#H, @ OpraHeNnbl THNZ MUTOXOHIPHE M XTOpONIACTOB OTCYTCTRYIOT.
Obnacth s/pa, BAOEMas HA IeKTPOHHOH MHKpodoTorpadus yILTPATOHKO-
re cpesa KISTKM B BH/AE CETUATOH CTPYKTYpPHI M3 TOHKUX HMTCH, HENOCDeA-
CTBEHHO IPAHHYUT C 3aMOJNHEHHOH pubocomMaMu wHTOIIAZMOA (pHc. 2.5).
YV MAOTHMX GakTepuit BHAuMBaHMM IUIazMaTHicckoll MembOpanm oGpasyior
OlpeIeIcHHBIE CTPYKTYpbl BO BHYTPCHHEM IIPOCTPAHCTBE NPOTOILIACTA (BHY-
TpuKIeTouHble MeMOpanh). C masmatHdeckod MemOpanoll caazanbl npo-
Tecchl OuxaHHY WM QOTOCHHTE3d, JOCTABIAIONME KJETKE 3HEPTHIO, T.€.
(QyHKUMM, 32 KOTOpHE B IYKAPHOTHYECKHX KIETKAX OTBEICTBCHHBL MEM-
Opasn muToxoHOpHE M XJOPOMIIACTOB.

PuBocoMsl NpOKApHOT MEHBIIE, 4€M WATONIAIMATHYECKHE PHOOCOMBI
3YKApHOT;, OHU oTHocaTes k Tuny 70S.

Bes redetHueckas HHOQOPMALAS HPOTOMHTA COASPXKHMTICH B OMHON-CAHH-
cTBeRHol Hata JIHK - «BaxTepHanbHOi XpoMocomer. Ita Monexyna JHK
¥ BCex [0 CHX NOp WCCACAOBAHAWX GakTepHil umeeT Bujil KONMBUEBOIH HHTH;
INTHHa ee KOHTYpa cocTapnser oT 0,25 no 3 MM. I'HCTOHOB HET. ¥ MHOTHX
DakTepuii 6bL1a, KpoMe TOTD, OOHADYXEHA BHEXPOMOCOMHAs JAHK; ona co-
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OCHOBHLIE CTPYKTYPhl W 3ANACHLIE BEWECTBA

MEMEPAHHBIE CTPYKTYPhI

GOTOCHHTETHMECKIE HEHOTOCHHTETHUECK NE

Be3awkynapmeie
THRAKAWOL)

(xpamarodops}

TyGynrpHLe
THNBROMAR]
NamennAapHbie

% THAZKOUAB! Namennp

WHbLIE CTPYKTYPEI

Mezocome)

Xnopocome lazoskie BAKYONH KapGoKncombl

Prc. 2.4. A. CxeMa CTpOSHMS HpOKapHOTHHYeckoi knetkm (GakTepuajsHas KIETKa
B NpOAONRHOM paspe3e). [au—rpaHynel TIMKOTEHA; K -%rymuk; Knc-xancyna;
K Cm—kieTodHas CTeHKa,; JJu— THiiaaLe Fanenskn; [1IM —nomu-B-riaporcHMaci-
mas xwcnora, Hu-nwnw; IIaz-nmasauza;, [TM-nnasMaTHt4eckas meMOpara;
H® —rpasynsl mombocdata; Pu—pubocoMbl B IOITHCOMBL, A-anpo (HyKneoum),
S —BKitovenna cepel. B, Pa3iHuHBIC IHTORNA3MATHYMCCRHE CTDYKTYpEL

CTOUT M3 HEGOILILKX, TOXKE 3AMKHYTHIX B KOIbno monexyn JIHK, momyuns-
nnix HasBaHue nnaszmua, HAdopmanus, coiepmawmascs B IJIA3MHLaX, HE
ABJIACTCA HEOOXOMUMOH NIA KIETOK.

BakTepuy, KaK TpaBiIo, PA3MHOKAKTCA MyTEM ISJCHHA HANIBOC (Gunap-
Hoe Jenenne). KieTka y/UIMHAETCA, @ 3aTeM NIPOHCXOAMT 06pasoBaHue Home-
peuHOl MeperoponKy, MOCTENEHHO BpacTAIONEl CHapyXH BHYTpb (MiH nepe-
TAKKH), TIOCJE Yero AOYCPHHE KIETKH PacXomATcA. ¥ MHOTHX GakTepHii,
OJHAKO, TI0C/Ie DETEHHN B ONpPEIEEHHBIX YCAOBHAX CPEABl NOYEPHHE KIETKH
HEKOTOPOE BpeMs OCTAIOTCA CBA3AHHBIMH Mexny coboil, oGpasys xapax-
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Puc. 2.5. DnekrponHas MeKkpodoTorpadus yIBTPATOHKOrO Cpeda kneTkk Escherichia
coli B. B pesymnTate cnaforo IIasMOIH3a OPOTOIIACT OTZENHICA OT KICTOYHOH
CTEHKH, MO3TOMY KJeTouHas crenxa (KCm) n niasMaTHueckas mMemOpana (IIM) xopo-
o pasmauuMeL. H —Hykreons (aapo); 74 -uuTomaasMa ¢ pHOOCOMAME. Vreemye-
Hue 56200 x, B HwkHEM npapoM  yrmy-216600 x. (®oto H. Frank,
Max-Plank-Institut fiir Virusforschung, Tibingen.)

TEpHEIE TpyNNbL [Ipd 3TOM B 3aBHCHMOCTH OT OPHEHTANMH IUIOCKOCTEH Ae-
AEHUS W 4ucTa JeIeHHi BO3HHUKAIOT patininbie GOpMBL, Hanpumep v chepy-
yeckux bGakTepuii —napm xaetok (Diplococcus), memotku (Streptococcus),
IUIACTHHKH HaM ke nakets (Sarcing). IManoukoBunHble HaKkTepuy Takke MoO-
I'YT o0pa30BHBaTh NAPEl WM HENOYKH KIeToK. Pa3MAOKEHHE MOYKOBAHHEM
BCTpPEYMACTCS Y NPOKAPHOT KakK HCKMIodeHue. JIeNeHiO0 KISTKH NPEIIueCTBYET
YABOEHHE, HJIi PETUIRKAnus, GaxTepHansHOH XpoMocoMbl. OnHAKO AMILIONA-
Had (ha3za B KIETOYHOM UHMKJIE OTPAHHIEHA OYEHb KOPOTKOH cragwed. Taxum
0oBpa3zoM, NPOKAPHOTH —TAINIORAHLIE OPTaHH3MBL

KneTku npoKapHoT, 32 HeMHOTHMH ucKkmiodenuamu (M ycoplasma), oxpy-
WeHB KJETOYHOM cTenkol. OCHOBHOMN «KapKac» CTEHKH COCTOHT M3 MEmTHAO-
[JHKaH4, HAH MypPeHHA. DTC XapakTepHBI A8 MPOKAPHOT TeTepOoIuMED,
KOTOPHIE HE BCTPEIaeTCA Y IYEapHOT. MHOTHE TIPOKAPHOTHL MOABHKHB — CHH
NepeMen@IOTCS MyTeM IJABAHUS WIM CKOABKEHUA. OpraHamu [JBIHKCHHA
nnapazommux OakTepuii cayxat ocoGble «GaKkTepHANbHBIE» KTYTHKH. DTH
KIYTHKH YCTPOSHB ZHAYMTENLHO MpOIug, Y€M Yy 3YKApHOT, H COCTOAT M3
onHOH-eIMHCTBEHHOR QuOpHAILL

IMo dopme, 3a HEMHOTHMH HCKITFOYEHHMAMI, BCe DAKTEpPHH MOXKHO OTHe-
CTH K CGEPHYSCKEM, NRIMHAPUIECKHM (MATOYKOBMAHHIM) WIH HCKDH-
BAEHHEIM EREABHApHucckuM. OCHOBHBIMH (QOPMAMH CHHTAIOTCA MOITOMY
KOKKH, IpAMEE NanoYky H H3OTHYTHIE Nanouku (puc. 2.6). Kak mpsamble na-
JIOYKH MOJ| MUKPOCKONOM BRINAAAT OaKTEpHH, OTHOCAWIMECA K POmam
Pseudomonas u Bacillus. Cupuanel KMEOT 1WTONOpoobpasuyo dopmy. Bu-
Gpuonamu (Fibrio) HA3KIBAIOT HCKPHBJICHHYIO N1A7104KY. JIs HEKOTOPhIX Gak-
TEPHI XapakTepHbl OTKAOHEHMA OT 3THX OCHOBHRIX ¢opm., iz poua
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Prc. 2.6. GopMbl  ONHOKNETOYHHX GakrTepuil. | —MHEPOKOKKH; 2 —MILICKOKKH
3—CTpenToOKOKKH; 4—CTaQHIOKOKKH, 5—CAPUHMHEL, 6-NanoiKoBHAHBE GaKTCDHH;
7 —~coMpHILTIB; §-- BEOPHOHLL,

Corynebacterium n 1na xopunedopmibix Gakrepuil xapaktepua Oymapo-
ofpasHas YMM H3MCHYMBAad HenpasuibHax Gopma. ¥V  MHOIHX BHAOB
M ycobacterium BCTPEMaroTes HaMekyu HA BETBICHHC KIETKI. CTPENTOMHICTEE
06pa3syroT Aake MUNENTHL, MOgoGHsIH rpUGHOMY, HO OTAMYAOIMIACA OT JO-
C/EAHETO MEHEINMM JMAMETPOM KIETKH (MeHee | MKM, TOrAa Kak y rpubos
Gonee 5 MEM).

Xumuueckuil COCTAB OQHOKJETOUHBIX OPraHu3mMoB. Bec chipolt Gromacchi
GakTepHil ONpeNENsIOT NOCHE OTHENCHHA KJICTOK OT MMIKOH NUTATEALHOH
cpennl myreM neHTpudyrapopanns. OceBluas KJIETOUHAN MacCa CONEPHKMT
70-85%, Boxwl; Takum oBpazom, cyxas Gdomacca cocrasaser 15-30% ot
chipoil macchl. Ecnm KieTkM comepskaT MHOTO 3amacHOre marepuana (ad-
AE/BL, OOMHCAXapAAs], nomhochaThl YIM CEpY), 0014 CyXoit Macchl BOBLIE.
Cyxoe BeniecTBo GaxTepmii —3T0 B OCHORHOM NojauMeph! [6caxu (507;), koM-
MOHEHTH KJIeTouHOH crenku (10-20%), PHK (10-20%), AHK (3-4%))], a Tax-
we momagst (10%). Jlecath BakHeHIIMX XHMHYECKHX 2JICMCHTOB HpeacTa-
BISHH B KJCTKaX OakTepwil NPUMEPHO CclelylonmM obpazom: yrie-
pon—50%, xucnopon—20%, asot-14%, Bomopon-87, dochop-3%;, ce-
pa—1%, xammii—1%, xaasuwii-—0,5%,, Maramid-0,5% m xeneso 0,27

221 BakrepuancHoOe AAPO

Mansie pa3smephl DakTepHANBHOH KJCTKM W HAJIMYHE OBYX THHOB HYKJICH-
HOBBIX KHCAOT OYeHbh 33TPY/NHHAH NMHTOXHEMHYECKOE BRIABJICHUE AUEPHOTO
Marepiana. TeM He McHee KNACCHYECKHe NHTOJNOTHYECKHE MCTOMBL, a 3aTeM
U TEXHUKA YIBTPATOHKHX CPE30B B COYMETAHMH C 3JCKTPOAHOM MMKPOCKO-
nuell MO3BONMAM B KOHUE KOHNOB YCTZHOBUTE, YTO GakTepHd COACPEAT
JBK u uto ata JJHK He pacnipesencHa naddy3Ho B qUTOHIA3ME, 4 JOKAJIH-
30BaHA B OTPAHMMCHHEIX YYaCTEAX, KOTOPHIE JCIATCE Nepell JACNCHHEM
KJIeTKH.

IEuTosornveckoe BuinBieane GakTepraasforo sapa. Crnocobnocte MTHK x comenu-
diuecKOMy OKPAIIMBANHIO IEXHT B OCHOBe peaklun PENLICHA Ha ANEPHOE BEIECTBO.
B pesyibTaTe B3aHMOACHCTBHA cROBDOHEIX anbuernaHeIx rpynn ¢ GecupeTHoH dyk-
CHHCEPHHCTOH KHCIOTOM nogRngeTcs GMoneTosas okpacka, CBOHCTBEHHAS OCHOBHOMY
tdykcuny, Hag yaanenuna w3 xaetox PHK » ocBoboxeHna anpISrHAHHX rpyna je-
30KCHIICHTOABI, BXolamed B coctap JHK, knerkn npensapuTensho obpabateipator
ropaveit passezendoi HC (4 mua 8 1 M HC) npr 60°C). Jlyumue pe3ynsTaTel HOMY-
HAIHCEH NDH CKPAINHBAHKHM KNETOK nocle Takoll e npeasapuTentuod o6paboTru oc-
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Pre. 2.7. Apepuanic cTPYKTypHl Dakte-
puit. A, Bacillus cereus. b wm B
Micrococcus radiodurans, mramm “Sark™.
J1Ba nepBLIX CHUMKA B CBETIIOM MOJIE I1O-
cne Oxpacku no I'nmsa; TpeTmH caM-
Mok —hasobpsii KOHTPACT. (PoTo
C.F. Robinow.)

s

HOBHBLIM KpacuTeneM I'mm3a. B pamenefimem MeTomsl $ukcanmn OeUIH yCOBCPIUCH-
ctsoBansl; PHK cramm ymanate ¢ momomprr pubonyraseass. Takum criocoboM
yAanock MOMyYHTE mpenapatel Escherichia coli, Bacillus cereus var. mycoides n B.
megaterium, TO3BOJMBIIME CHENATh BHBOM, 4Te y Dakrepuii CyLICCTBYIOT ocobule
ofpazosanns, cxombie ¢ AApoM. MX Ha3EBaloT XPOMATHHOBBIMK TENLOAMH, HY-
KJICOMIAMH HMIIM 3KBMBaneHTaMM aapa (puc. 2.7 m 2.8)

K peluenwio BoIpoca © CIPyKTYpe DaKTepHANBHOTO Hipa yAAAOCh NpH-
ONME3UTLCA TOJILKO Buiarofaps 2NEKTPOHHON MHKPOCKONIHH YABTPATOHKHX
cpe3or vepes GakrepHalbHyI0 KIeTKy. JIms mogyyeHus ONTHMANBHOH Kap-
THHBI HATHBHOM TOHKOM CTPYKTYPBI KJIETOVHOTO #/[pa PEIHAOIEe 3HAYEHHE
HMeIa Halexam@asa QHKCAnMs (C NOMOUIBI0 YETHPEXOKHCH OCMHMA, YpaHWiI-
agerara ik (ochopHOBONBPPaMOBOR KHCAOTH) B COBEPIICHHO OIpee-
Nenunx yeaopusx. OBnacTh sapa (Hykiconnasma) B Gak TCPHANLHOH KIeTKe
PABHOMEPHO 3a00JHEHA OMEHb TOHKHMH HHTAMHE (puc. 2.5). B anekTpoHHOM
MUEDPOCKOHNE OHA BEILIAAUT MeHEE NIIOTHOM, YeM OKPYXAoWas (HTONNAIME,
cofepxamas pubocomer. Kaxoi-mubo membpanHOE CTPYKTYPHI, OTIENfIO-
el 06JacTe sapa 07 WHTOILUIA3MBL, BRIABHTL HE YAANOCH.

Pamuoartorpadus. To, uto saepHsii Matepuan cocrour u3 JIHK u, na-
npumep, y Escherichia coli mpeicTaBneH eNAHCTBEHHOH HUTHIO JUIMHOM
OKOJIO | MM, 3aMKHYTOH B KOJBLIO, BNEPBHE yoamock NOKa3aTh Kaphcy
¢ NoMomplo MeToda pamuoasTorpadun. JIng 3toro GbaH HCNONB3OBAHHI
NpemapaTht KJETOK, BHIPALIEHHBIX HA Cpejle ¢ TUMUAAHOM (NpEeAMIecTBEHHHK
TM#HA), MeueHHBIM TpuTHeM (H). JIHK —eXMHCTBEHHOE BELIECTBO B KJIET-
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Puc. 2.8. Daexrponnsie Mukpodotorpadun knetox Escherichia coli, oGpaGorannnix
depMerTamu. B kIeTKax HA BepXHEM CHUMKE IuToiasma smecte ¢ ee PHK paapy-
IIeHA BO3AcHCTBHeM PHOOHYKNEA3EI H NeNCHHA; COXPAHHIHCh TOIBKO KINCTOYHBIC
CTCHKH H HyKncouast (Aapa). Kirerku Ha HUXKHEM CHHMKe ObUTH NOCNEZOBATEALHO
oGpatoTansl puboHyknrea3off, Ae3okcHpHOOHYENea30# W NENCHHOM; B DPE3yAbTATE
pa3pyIIeHsl H HYK/IEOHABI, TAK UTO BHAHEI TOTBKO MYCTBIC KIETOYHBE CTEHKM. Taxad
nocaenosaTensuad anbdepenuupyoman obpaboTra depMEATAMH MOKa3bIBAET, 9TO
TeMHLie OGMacTH (Ha BEpXHEM CHHMMKE) COOTBeTCTBYIOT HykiIeoHaaMm (AHK)
{(Peters D.,, Wigand R., Z. Naturforsch., 8b [1953], 180)

Ke, Colepxaiee THMIH, Femm kneTkn, pmovnsiuse *H » Tumnd, oBpabo-
TATE JIHZOLMMOM HIH JAYPHICYIb(aToM Ha MeMOpaHHOM (QHIBTPE € LERBEO
BBI3BATH UX [IM3MC, TO MOXHO HONyYHTH paguocasrorpad pa3pepHyTOH Oak-
TepuajpHOH Xpomocomsl. Taxue pamuoastorpater (puc. 2.9) ySeautensHO
nokaspiBatoT, 9To GaxtepnansHad JIHK ameer hopMmy HHTH, 3aMKHyTOH
B KOQJIBLO. DTa HUTE B ICHCTHYCCKOM CMBICJIE COOTBETCTBYCT I'PYIIIES CLCILIC-
HUR W HaseBaeTrcs GakTepmanbsHOM xpomocomoil. Kpome Toro, paauoasTto-
rpadbl MO3BOJAIOT NpeJAcTaBuTh cebe cnocob nmenewus takod HuTH. Ha
puc. 210 maobpaxena JHK Gaktepuodara, BeispIeHHas IPYTHM METOOOM.

Puc. 2.9. PagnoasTorpads mensumxcs xpoMocoM Escherichia coli. Knetkn na npo-
TSKEHHH IBYX TCHEPAIMA POC/IM B OPHCYTCTBAM THMHHA, MEYEHHOTO TPHTHEM, a 3a-
TeM O6LIn¥ paspyureHnl NH3IONMMOM; oObAcHoHHe cM. B Texcte. (Bleeckens S,
Strohbach G., Sarfert E., Z. allg. Microbiol.,, & [1966], 121.)

Crpyxrypa AHK. [dezokcupnbonyknentnoraa kuciora (JJHK) - Makpome-
aexyna. [Ipu KHCIOTHOM TIMAPONH3E OHA PACIICIUISETCH Hd CBOM CTPYK-
TYPHBEIE MIEMEHTEI — Jesokcapaboly, docdopHyro KHCIOTY M A30THCTHIC OCHO-
BANMA B OKBUMONSPHBIX cooTHOmEHHAX. B cocrap JIHK Bxozmar werwipe
Pa3IMYHbLIX OCHOBAHHA: JBA MYPHHOBBIX (3ACHHH M TYAHMH) M JBA IHEPUMH-
JHHOBHIX (IHTO3AH M THMHH).

Pac. 2.10. Mosexynst  JJHK  Gakteprodara
PM2. HioOpameHB MONEKYNIHI B PA3THYHOM
coctosumu. Kaxnrii kayGox coctoMt M3
cec-THK {covalently closed circular DNA, T.e.
KOBAJIGHTHO 3aMkHYTOH xomenesoidt JHK).
B pesynmsrare oGnyweHHS YILTPadHOICTOM
B HEKOTOPLIX MOJCKYNAX MPOH3OINEN DA3DHIE
omuol H3 nene#f u monyiunack oc-JIHK {open
circular DNA, T.¢. oTkpuTas koneneeas JIHK),
HMEIIAY BHN OOJILIIOrD KONBLA ¢ ANHHOH
koHTYpa 3,02 MxMm. JHK Omina pacniacTaHa
C DOMOIUBKY COETHHEHHS YETBEPTHIHOIO AMMO-
HHA H oOpabotrana ypaHWIAOeTATOM (NO3H-
THBHBI KOHTPAcCT); TEMHOMNOJSHAS JIEKTPOH-
Has muxpodororpadus. (U. Hahn, Gottingen.)

3-1169
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Ecnu npoussecti pacmeniende JHK ¢ nomommio Hykneaz (/[THKazw
[ 3 momkenyaodHoH KeNeapl WIH Juscmepassl 3MEVHOTO 574a), T0 ocBobo-
WHAFOTCA }'- HIH 5-HYKneoTul(bl. DTH Je30KCHPUOOHYKIICOTHAR! COEAMHEHRI
B HYKJICHHOBHIX K¥McaoTax B AnuaHHbE vend. B JJHK monexynst neHTO3R! Ye-
penyrores ¢ MoJlekyJaMu GocdopHOH KUCTOTH ; ¢ KKIHIM CaXxapoM CBA3aHO
OnHO HA YeThipex OocHOBaHuiL Takasa NOMMHyKIEOTURHAA HEAb HE OJAKHAKOBA
B 00OMX HaNpaBieHpAX, T.¢. 006MaNacT MOMAPHOCTHIO: HA OJHOM €€ KOHIE
HaxomuTtcs docdarTHas TPyNna B NONOKEHHH 5, a Ha apyrom—cBobopHas
THIPOKCHUABHAA [pyNna B ToA0KeHun 3,

Ewxe B 1950 1. Hapradgd ycraHoBM: pap 3aKOHOMEPHOCTEH: aleHHH Mpu-
cyrcteyer B JJHK B TOM K€ KOMHYECTRE, 9TO ¥ THMHH, A& TYAHHH -B TOM XE€,
yro ¥ uutosuH (A =T, G = C); cyMMa MypHHOBHX OCHOBAaHHH PaBHAa CyMME
OHPEMAAMHOBMX ocHOBaHui; oTHoweHue (G + C)/(A + T) moxeT Bapeypo-
BaTh B IIMPOKUX FIPEHE/ax OT BHAA K BMAY, HO OCTASTCA MOCTOSHHHIM JUIA
JAHHOrO BHAA.

IIpocTpaHcTBEHHOE PACTIONIONKEHHE OTOC/BHEIX KOMHOHEHTOB (T.€. emoputHad
cmpyxmypa JJTHK) 6610 BHISACHEHO ¢ NOMOIHLKY PERTIEHOCTPYKTYPHOrO auaania, Ecim
BuITAHYTH JIHK B HUTL H Bpalath €6 B MOHOXpOMATHMECKOM IYYKE PEHTIEHOBCKOTO
H3JIYdeHHS, & OTKIOHAIOOMECH JIy4H NPOSIHPOBATE HA INCHKY C IMYJILCHEH, TO MOX-
HO BORYUKTh AHGPAKUHOHAYIO PeHTTEHOrpaMMy. PentreHorpammul JHK pa3nuveo-
ro HpOKCXOXAEHHA (M3 CIepMbl, THMYCA, GaKTepHANLHEIX KNETOE K GarTepnodaros)
OKa3allNCh HOYTH MOSHTHYHBIME. AHAlIM3 TAKHX PDEHTreHOrpamMM, HPOH3BeleHHBIH
VHIKHHCOM, HOKa3al, STO NYPHHOBBIE H NHPHMHAMHOBHIE EONBLUA PacHONArakyTCA
0o4 NPAMBIM YIIIOM K IPORONBHOH OCH MONMAYENEOTHIHOrO TMKa; ITOT THX HOI-
%¢H OHTE COMPATBHO 3aKpyMeH BOKpYD LEHTpaitcHOM och ¢ marom 3,4 M. Hexons
M3 AAHHETX O NJIOTHOCTH, CIIEAOBANO NPCAIOJAraTh, YTO CIHpAlL COCTOMT Gonee ueM
H3 OJHOTO THXA.

Tlony4eHnble pe3yiIbTATH OAH BO3MOXHOCTE YorcoHy u Kpuky cdop-
MyJaHposate (B 1953 r.) Gnecrsaugyro Teopmo o cTpykrype THK. CornmacHo
Mofean Yotcoua—Kpuka, noaMHykJACOTUAHRE HElH 3aKpYIEHBI B ABOHHYIO
CIHpas BOKPYT BooOpaxaemoli ocu. O0e nemu CKpenneHb BOJOPOOHBIMA
CBA3AMM, COCNHHMIOMMMU OCHOBAHMA, KOTOpHIE 00pameHs BHYTPh CIHpPATH
{puc. 2.11) Ipu 3TOM eciif yYECTH PACCTOSHHS H YCIOBHMA 0Gpa30BaHMA CBA-
3, TO NPOTHB KAKAOTO AACHHHA NOJKEH HaXOAMTBCA THMHEH, 4 TIPOTHB Ka-
WOOTO FyaHHHA—UTO3MH. Ha ONMH BUTOK CIWpalm npuxouMTcs okono 10
nap ocrosaHuid. ITocnen0BaTEABHOCTL OCHOBAHMHIT B JIBYX uensX N0 Heobxo-
JEMOCTH KOMIUIeMeHTapHa. HanpasneHye ueneil npoTHBoNIONoxHO (' -3 1
3 -2 5). Oauna xpomocoMu Escherichia coli coctaBaser npumepHo 1,4 mMm.
Omun muxpomerp onHonenouedHoil JTHK cooTeeTcTByeT OTHOCHTENMBHOMH
MonekynapHo# Macce okono 2-10°, unm npumepHo 3000 nap ocHOBaHMIL
TakuM oGpasoM, xpomocoma E. coli MMeeT MONEKYJIApHYIO Maccy 2,9-10°.

Bonopoansie coam, cocannaoume A ¢ T u G ¢ C, HeoguAakopo mpounsl Ceasu
9TH HMEIOT B OCHOBHOM 3JICKTPOCTATHYECKY:H mpupogy. B HMx obpasopamum yua-
cteyw1 OH- 1 NH,-rpymin. O 1 N—-cnibHo NeKTPOOTPHIATENLHHE INCMCHTH;
OHH OTTArHBAKYT 3NEKTPOHH H coo0 AT CBA33HHOMY ¢ HHMH BOAOPOAY HOJIOXH-
TeAsHslH 3apsa. [TONOKHTSNIEHO 3APAKEHHLIA ATOM BOJOPOAa MOXET OPHTATHBATBCH
APYIUMH JIEKTPOOTPHUATENPHBIMH IPYHNAMH C HEOOJEJCHHLIME HAPAMH 3JIEKTPO-
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Puc. 2.11. Crpyxrypa nesoxcupubonyxnertoboii kucnoTal (JIHK). Omunoaare nenn
JOHK coemuHeRbl BOOODOAHEIMH CBsi3fgMH. Caeéa—npoiinas cnupais [JHK, BBepxy
B BHIE MOJERH H3 IIAPMKOB, 4 HHXE HOKAIAHO PACNOJIOKEHHE OCHOBAHME Hamogobne
CTYIEHEK BHHTOBOH NECTHHULL Cnpaéa MOKa3dHO CHAPHMBAHME OCHOBAHUH —ajJeHHMHA
C TMMHHOM H FyAHHHA ¢ OUTO3HHOM. IIYHKTHMpPHEIME JMHHMAMH NDEACTABIEHL BOLO-
POAHBIE CBA3M,

HOB, U B 3TOM Cllyuae obpazyeTcs BOZODOIHAA CBA3b. [[pOMHOCTE ¢€ 3aBHCHT OT KHC-
NOTHOCTH aTOMa BOHOpOAa M OCHOBHOCTH aroMa-aknentopa. BoaoponHele cBa3u
ApOoYHEee MEXMOIIEKYIAPHLIX chi Ban-zep-Baannca: SHeprus CBA3M MOXET AOCTHIATEH
38 x/Ix (9 xxan) Aa | MONb; B CPEAHEM JTO JHIMIE He HAMHOIO GOIbINe, YeM JHEPrHA
Tennopuix koneGanuii npu 37°C. Kax sunao u3s puc. 211, Mex Ay IyaHMHOM R OHTO-
IHHOM HMEIOTCA TPH, 8 MEXAY THMHHOM H AJlEHHHOM — IBe BOAOPOAHbIC cBA3n. M3-3a
MaJIOH DHEPTHH CBA3M TaKHE BO3ASHCTBHs, Kak NOBBIIICHHE TeMNEepaTyphl, HE3HAYMH-
TeNLHBE M3MEHEHHA KOHOESHTPAOHH MAarHHA MM JoGABIEHHE MOMEBHHRL, MOTYT TIpPH-
BOONTH K GONbIIMM H3MEHEHHAM M Jaxe paipuipy cBasd. [Ipu moBullicHAM Temmepa-

TYpHl NPOHCXOAMT pA3PLlB BOAOPOJHBIX CBH3CH W PACKOKACHHE NONMHYKJICOTHRHRIX
tencit. Takoe paspymicHre pTopHyHOH cTpykTypm JTHK composoxiaercs mormoime-
HHEM CBeTa (MpH ANMKHe BONHBI 259 HM) (runepxpoMueM adwpexTom). TemnepaTypy,
IPH KOTOpO#l HPUPOCT IKCTHHKOHH HOCTHTAST NOJNOBHHB MAKCHMAJILHOH BEIMYHHEL,
HA3WPAOY Toukol nnaeneuns (T;) Touka naplneHMs TeM BbIEe, 4eM Oomnbliie
B JJHK ryaHeHA B OHTO3HHA - OCHOBAHHM, COeIHHCHHMX Mexay coboil Tpema mono-
ponHbiMp cea3amu. [1o3ToMY TOUKA HIIABNEHMA BBLACNCHHOR H OMMIICHHOH OHK
(pHC. 2.12) CHOyXKUT NOKAIATENCM, MO3BONAIOMMM NEYKO ONPENelINTE OTHOCHTENLHOE
CONCPXKAaHHE B Heil UMTO3HHA M ryaHmHa. Cogepwanme map GC-3T0 OTHOWEHHE
CYMMH MOJEH I'yaHHHA M UMTO3HHA K CYMME MOJICH BeeX 4eTHIPEX OCHOBaHMA B AaH-
Hoit JHK (p npouentax).

3%
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Puc, 2.12. A. Monens nnertonemudeckoifl ppolino# cnupans, Ee MOXHO HONYHMHTE,
ecnu 0OMOTATL BOKPYr CTCPXHSA JBA CIOKEHHRIX BMECTE KYCKA ITDOBOJIOKH, & 3ATEM
BLIHYThL CTEpXKeHb. [pe ONMHOYHEIE NENH ICPEMJIETAXITCA, H HX MOXHO DPAALIKTE
TONLKO NYTeM packpyumpantis. B, Kpupax nnasnesns Gaxtepramenof JTHK.
T,p—TeMNepaTypa, NPH KOTOPOH 3KCTHHKIKS AOCTHTAET NOJIOBMHBI MAaKCHMAaJLHOMH
BEJIEMPHBIL.

Ilo copepxanmio GC B JJHK GakTepin O4eHb CHIBHO DPa3iMqaoTIcs Me-
*EAy coboil. DTa BeIMYMHA MOKET BAPBUPOBATH B Ipeneaax oT 30% (y Heko-
TOPBIX <Ta(UIOKOKKOB H NpeacTapuTesel rpyanst Cytophaga) no Gosee gem
0%, (y npencrasuteneil pona Micrococcus v HexoTophix MurcobakTepHii,
obpazyioumx wiofoewe Tena). Couepxanne GC suaocnenudHiHo # pac-
CMATPHBAETCA KAK TAKCOHOMIHECKHHA TpH3HAK.

Penmakamis JHK. THK conepxuT reHetHiIeckyro HHQOPMAINIO KIETKH.
MNosromy yasoenne JHK, Bcerna nmpenmiecTByIomee xIETOMHOMY HEICHUIO,
JOJKHO NPHBOAMTE K OOPA30BAHHIO JBYX COBEpIIEHHO MAECHTHYHHIX XpPOMO-
com. Ha mepsbiif B3rasy 10T Npomece — MAeHTHYHAS PeAYIUIAKARHA, HIH pe-
naukanud, JHK - npencrapngercs o4eHE MPOCTRIM: ABYM LENAM TOCTATOY-
HO TOJBKO pPa3OTHCh, YTOOH BOOSL KAXKAOH M3 OAMHOYHBIX MOIHHYKIIEO-
THAHBIX HENeli TPOTHE KOMIIEMEHTAPHEIX OCHOBAHH{ Havaild BHICTPAaMBATEH-
¢ cBODOAHBEIE HYKJIECOTHABL, KOTOPHIM FOCAE JITOTO OCTAHETCA JIMKIL
cBA3aThCA Mekay coBoli B ilens. OnHA W3 TAABHBIX TPYAHOCTEH COCTOHT
B TOM, Ka8K NIPEACTABUTL cebe pacXokAeHUE JBYX MCXOOHMX ueneif, Coraac-
HO [JaHHBIM PEHTTeHOCTpPYKTYypHoro amamiza, JHK npencrasnser cooil
NAEKTOHEMMYECKYIO, A HE TIaPAaHEMHUYECKYIO ABOlHYIO ciupans (puc. 2.12, A).
JAas Toro 4Yrobbl BHACHHTD, HeoGX0MMMO JIH BOOOINE PAacKpYUHBAHUE CIHpa-
JIE, B KaYecTBE DBPMCTHYECKHX THNOTe3 ObUIM PACCMOTPEHH TpH NPHHIN-
NHANBHO BO3MOXKHBIX cilocoba perutnkaimn JHK (puc. 2.13) (Jensbprox
# Crenr, 1957):

1. Koncepsamusnutil (coxpannomui) mexanusm. Packpyuusauus cnmpa-
JIH He NPOHCXOOUT; POJHTENLCKAN ABOHHAN CHPAT: CILYXKMT MAaTpHOEd X%
CHHTE3a IBYX HOBBIX neneil. JlouepHsas DBOHHAA CIHPANThL CTPOMTCH HEITHKOM
H3 HOBOTO MaTepHaNa, a4 POJHTENLCKAA KAK TAKOBAX COXPAHSCTCH.

2. HMucnepcusuviit mexanuim. PoAATENRCKAS CIHPAJID MPH YABOSHHH Dai-
PHIBASTCH HA KaRAOM NOAYyoDOpOTE HYyTEM MHOKECTBCHHOH (parMeHTauu;

.
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Prc. 2.13. Cae¢a—Moaent monykoHcepsaTuBHOro cnocoba penmurammn JHK. Cnpa-
6a CXEMATHYECKH IIPpSCTARISHE] TPH TEOPETHUECKH BO3IMOXHEIX MEXAHHIMA pelLIHKA-
nev JIHK: xoscepatupueit (J), QucnepcHBHHE (2) H momykoHceppaTHBHHIH (3).
Ob6nACHSHHE B TERCTE.

CHHTE3 HOBBIX 1ENel TpoMCXomHT HA (PparMeHTax, KOTOPHE 33TEM KpecT-Ha-
KpECT CIIMBAIOTCH € OTPE3KaMH HOBOTO MaTtepualia. Kawpmas nojmHykieo-
THAHAA LENb B 3TOM C/y4de JOJKHA Ouina OBl COCTOATE M3 YEPEAYIOIHXCS
OTpPE3KOB CTAPOTC M HOBOTO MarepHana.

3. Hoaykoncepsamusnvlii. mexanuim. PoJHTENbCKan APOiiHAA CHHpalb
packpy4MBacTCd, ¥ Ha ¥aXkOoH MONMHYKNEOTHRHOH nenm obpasyeTcs HoBas
KOMILTeMeHTapHas uenb. TakuM 00pa3oM, HOBas HMBOHHAS CIHDATL OKA3bI-
BAaETCA «rMOpHAOM»Y CTapoli ¥ BHOBR CHHTS3MPOBAHHOH nemeH.

C menbio BBISCHUTE, KaKas W3 3THX TPeX BO3MONKHOCTEH COOTBETCTBYET
JeficTeHTensHOCTH, MecencoH H CTallb NPOBESIH IKCIICPHMEHTHI ¢ HCTIOIbL30-
BaHHEM METKH M HocnelylonmM pasacacHueM MeueHoil JHK B rpaamenTe
IIoTHOCTH (pHc. 2.14).

Ecn# uentpudyriapobate 6 M pacTBOp XJIOPHCTOIG LS3HH B TEHUEHHE MHOIHX 4a-
coB mpu 100000 g, ycTanaBImBaeTca rpagHeRT NIOTHOCTH (PABHOBECHS MEXAy AciH-
cTBHEM UeHTpoGexHOA citel M auddysuei). Ecnn stot pactsop cogepxut JHK, ona
CKaNNMBAETCA B 30HE, NONOKEHIE KOTOPO B rpaaneHTe COOTRETCTBYET e¢ YAEILHOMY
secy. JHK, Brinenennas ns GaxTepuii, KoTopele pocaw B npucyTcTeun YNH,C),
okaseIpaeTca Ha (,8% Taxence o6munoit !*N-THK. [Mostomy taxas JHK obpasyer
B rpaauedte CsCl ocofyio nonocy. BakTepuio Escherichia coli Ha mpoTaxeHHH MHO-
TUX MOKOJICHHH BRpammpai Ha PN p kauecTse HcTouHuxa a3oTa, Tax yTo ee JJHK
comepxana Toreko 1°N. 3aTeM K NHTATeNbHON cpene mpuGapiann B Hibpitke 1N
Ho u nocne sroro noGasnena Dpamu nmpobui: skctparnposanmn JHK u anannsspo-
BanM ee B rpazneHTe mrotHoctH CsCL INocne ognoro Aenenms Knetox B cpere ¢ '*N
Bes THK wmena npoMexyTOMHYIO NIOTHOCTH (CHONMyTSkeldas», HIM «rubpHoHam»,
AHK). Obmee xonuuecrso Takod nomyraxenod JHK ocrapamock NOCTOAHHBIM Ha
NPOTHKECHUH HECKONBKMX TOKONIEHHH, TorAa Kak konnuectpo Jerkof JTHK sospacrta-
0. JIna QOKa3aTeARCTBA TOro, 9T0 ofHa uems nonyraxenoit JHK geficreaTensno
comepxana '°N, a gpyras—*N, nonytsxenywo JHK nogsepramu «unasnenno» (Ha-
rpesanu 2o 100°C) u GeicTpo oxnaxaanme. ITocne 3Toro B rpaamente mnotHoctH CsCl
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Puc. 2.14. I[MonykouceppaTupuas peaymmHkagus JHK. Cxema onbita Mecencosa
u Crana. Pasgenenne JHK, meuenmoit N u '*N, myTem nentpudyruposanna 3 6 M
pactope CsCl. /-rpafMedT ANOTHOCTH, BO3SHHKIIHAK B pe3ylbTATe YCTaHOBIECHMS
paBHOBecHA Mexay Auddysmed ® geficTeEem cmnel TaxecTw; 2—-JAHK wu3 Hop-
MAaNbHEIX KJAETOK, BEIpOcmHX B cpede ¢ M“NH,Cl: 3- THK u3 knetok, poCLIHX B Te-
YeHHME HECKONbKHX leHepanmii B cpeme ¢ '"NH,Cl; 4-THK H3 kneTok, MeYeHHBIX
L3N, a saTeM pociunMX B Teuesne OqHOH remepanmd B cpeme ¢ '*NH,Cl; 5- JHK u3
KNeTok, MeucHHEX '*N, KOTOpBIE 38TeM pOCIM B TEMEHHE ABYX reHepanmi B cpene ¢
4NH,CI; 6 - THK u3 kneTok, Meyessplx °N, a 3aTeM pocIMX B TEUEHHE TPEX rewe-
paunii B cpexe ¢ '*NH,CL

NOABIANHKCE ABE MOOMCCHl, H3 KOTOPBEIX OXHA OBINIA THAMYHA UL OOHOLENOMEMHON
IOHK ¢ *N, a gpyras—ans Takoi xe JHK ¢ 'SN.

PezyibTaThl 3THX ONBITOB HE COBMECTHMEI HH C KOHCEDBATHBHEIM, HH
€ OUCHEepCHBHBIM MeXaHu3MoM penaukanmk JAHK; oru cormacyrores ¢ nped-
CTAB/IEHHEM O MOJYKOHCEPBATHBHOM Mexammive. IIpH pennukaniy nend pac-
kpyuuBarotcs M pacxoudarca. Ha kammold ommodHoill nems OpORCXOOHT CHH-
T¢3 HOBOH KOMIUIeMeHTapHoil nermu. B aToMm mpouecce yvacteyioT JTHK-no-
numepasbl. PYHKOUA HX NPOCTa: OHH CBA3BIBAIOT MexAy coDOH HYKICOTHIEL,
PacMOIOKMBILAECK NYTEM CIAPHBAHHA OCHOBAHWH B NMpaBMILHOM HOPAIKE,
M TakuM 00pazoM cUHTE3UPYIOT HOBYIO MOJMHYKIEOTHHYH relb. BHoxn-
MUHECKHE MeEXaHH3MBl [IOKa3aHBl Ha puc. 215 ¥ HOACHAOTCA B HOXNUCH
k 3TOMY pHcyHKY. C noapoOHOCTAME MOXKHO 03HAKOMUTHCH B y4eDHHKAX HO
MOJIEKYaApHO# OHOMOrHH.

CHHTe3 OXHOH NOJMHYKJIEOTHAHOH UEMH TakuM cnocoboM oOBIACHHTD He-
Tpyano: JHK-nomiMepaza crocobHa HeNMpEPHIBHO CBA3BIBATH HYKJIEOTHIIE!
no Hanpaslenuro oT 5 Kk 3-koHny. Ho tak xak ppoiinas cmupans JHK an-
THRApaNAeAbHa, CHHTe3 BTOPOil, NpOTHBONERAIUCH HENH [OTKEH NMPOUCXO-
AUTH B O0pAaTHOM HANPABJIEHHH. DTH COODpaXeHHs H IKCOSPHMEHTANBLHEIE
HAaHHBIE MPUBEAH K MNPENCTABICHHIO, KOTOPOE HIIIOCTPHPYIOT C¢XEMEI Ha
puc. 2.16. BepoarHo, cHavana obpa3yloTca TOJBKO KOPOTKHE (AMHHOM OKOJIO
1000 HYKIEOTHHOB) OTpPE3KM—TAK Ha3piBaeMmble ¢parmeHTht Oxazaxum Hx
CHHTe3 HauuHaeTcd ¢ obpaszosaHka xoporkoit wemn PHK, xoTopasa clyxAT
«3aTpaBkoity (mpaliMepom). 3ateM ¢ momoumsle JHK-moamMepassr cnHTE3M-
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Pue. 2.15. dyuxnmomnporanne JHK-nommepas. Jpoiinas cnnpans AHK cocront
M3 1BYX NONMEYKISOTHAHEIX HEOEH NPOTHEOMNONOKHON NONAPHOCTH (OHM «AHTHMa-
patensam»). Ecim «cBofopHas», He CBAAHHAA C COCEAHMM HYKIEOTHIOM ¥.0H
I'PyIOa HAXOAMTCA ¥ OOAOH HEHH Ha NIEBOM KOHIE, TO B APYro# nemM Takas Xe rpyn-
fa BAXOZWTCA Ha IpaboM Komue. Pennukamua [JHK xaTamusmpyetca JHK-nonume-
pazamu. JIng yHKIHOHHPOBAHHA Takora poga depMEHTOB HEOOXOMMMEL: 1) MaTpH-
na, koTopas npeacTasler coboif oaumounyie uens NHK, 2) HpﬂﬁMep—KOpOTKHE'l
OTPe30K PEMNTHIMPOBAHHOMN HYKJICHHOBOH KHCITOTH M 3) CMECH [Je30KCHHYKNCO3HA-)'-
tpudochatos. JHK-nonuMepassl cnocobibl IPpHCOCIHHAATL csobogable HYKITEOTHABL
TONBKO kK cBOGOmHOMY ¥-OH-xoHny HykneotHmHo# nenn. Taxum obpa3oM, CHHTE3
pOTEKaeT TONLKO B HANpPABIcHME 5 — ¥, Ho He HaobopoT.

NHK-ronumepaaa

PHK-npaimep

Pac. 2.16. Penmuxauua asyxuenouesnosi JHK. IMpn aecanpanizanmn JHK Bosan-
KAeT MPOMEKYTOMHAS Pa3BETBIICHHAS CTPYKTYpa (permraTupHas sunka). Obe omn-
Hounsle memw JHK HMEIOT HpOTHBOMONIOXKHYIO HOMSpHOCTH (5 — 3 m 3 — 3.
JHK-nonumMepa3sl cnocoOHEl KATANNIHPOBATE CHHTE3 TONTEKO B OJIHOM HanpapieHHR
{5 = 3" IMoaTOMy crATe: OAHOR EMH MOXET NPOUCXOAHTL HENHPEPLISHO B HANpaRIe-
HHH IIpPOABHMTAIOILETOCA PACKPYYHBAHHSA ABOHHOH cuHpanu. Jipyras sxe Henb JOJKHA
CHHTE3HDOPATLCH B OGpaTHOM HanpapicHmi. CHATE3 HAYMHAETCA ¢ 06palopaHua Ko-
poTkore oTpeska PHK, cryxamwero «zaTpapkoit» (apafimepom) (y Baktepuodara T7
310 ocHopanHa A-C-C-A). Jarem JHK-nonumepasa ocywecTeiaet cuates nenn JHK
nmnHoii B 1000-2000 aykneoTnnos, npuMslkaromielt Kk arof PHK. B xoHIe KOHLOB
PHK-npaiiMep yganserca 9k30HykIeazod, Gpewrs 3anosusercs JHK-moanmepasok
(a) n JakperpastTca JHK-murasoit (6). Taxoil MeXaHH3M «apobHOro», HiH «NpepLIBH-
cToron, cuatesa JHK ¢ mocnenyoomum cBASHIBAHHEM OTZAENBHBIX OTPEIKOB HO3BO-
nseT obbachuTh pemmukando JHK Ha aHTHnapannensHoil nems.
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Pue. 217, Pemmuxanna konbueBoli GAKTEPHANLHON XpOMOCOMBI H felenme GaxTe-
PHanbHO# KNeTku. B aToil cXxeMe mpefnonaraeTca ONEOHANDABNEHALIA MEXAHHIM pe-
nankaimmun JHK, T.e. MexaHB3M ¢ yq9acTHEM TONBKO OAHOMN PEITBKATHBHON BHIKH.

pyetea nens JAHK, npumbxaromas x PHK, aaunoii B 1000-2000 HYEJIEOTH-
JoB. B xoHue xounos PHK-npaiimep ynanaercs, PA3PBiB 3aNOIHASTCA HPH
Y9acTH¥ APYrOH MOIMMEpaskl, H BCE OTPEIKH COEAMHSIOTCA OPH HNOMOLIH
nurasel. Takoll MEXaHH3M MOCErMEHTHOTO CHHTE3a FAONHHYKIEOTHAOB MO-
3BONISICT OOBACHUTDL pennukanuo Bropoit uena [THK. Bosmoxuo Jaxe, 4To
TAaKKM CHOCO6OM pemHuHpyloTes obe memm.

Ha puc. 217 nokaszaHo, kak MOXHO NpeICTABIATE cebe PeTIHKANHIO
GakTepuaabHON XPOMOCOMBE M AETCHUE GaKTepuaNbHOM KIeTKd; B HaHHOH
CXeME NPEANOAraeTCd, 4TO penyMKanus Beero xoisna JIHK npomcxomur
B OOHOM HampaBfAcHHIL

Oka3anock, OJHAKO, 4TO CHHTE3 OBCHX HOBMX UEMCH MOMKeET HATH He
TOJLKO B OJHOM HANPAaBJIeHHH, HO W CPa3y B 0fe CTOPOHBI OT TOYKH WHH-
uvauue., Takolt MexanusM npemnomaraer PackpyuHBaHue ABoitHO# cnupanm
Cpasy B [ByX MecTax-¢ oOpasoBaHMEM [IBYX pa3sBeTBIEHHH pelmuka-
[HOHHBIX BHJIOK Ha ofHo# monexyre JIHK. Vapoedue xpomocomm y E. coli
3aHHMacT npuMepHO 40 maH. Mexny TtemM sta Gaktepus npu Gaaro-
NPUATHBIX YCAOBAAX ASAUTCH CO BPeMEHEM YHBOCHHA MOPsAKa BCETO .IALIb
20 muH, 3TOT GAKT MOKHO OBBACHHTE TEM, 4TO obe JO9EepHAE XPOMOCOMBL,
MO UMEHOIUMCH TaHHBIM, HA9HHAIOT HOBHIA LMK/ A€CHHR eme 40 TOTO, KAK
3aKaHyHBaeTCH Mpenpaympid. O MexaHU3Me penamKanui JHK moayyeno
ropasno Gobie JeTanbHbIX CBEAEHMI, YeM MOXHO BLUID 30€Ch H3JIOKUTD,
Mesxkiy MexaHM3MaME peTHKanau Garos, IUIA3MILI o BaKTEPHANBHBIX Xpo-
MOCOM CYLUECTBYIOT 3HAYHTENbHEE pasauydd. JIna yriybiaeHHOTo H3yveHus
3TUX BOMPOCOB CACAYCT OGPATHTLCA K JIMTEPATYPE MO MOMEKY/IAPHOM
Ouonoruu.

Pasmepsl renoma n uuciio remomon. BenuunHa renoma y Baxrepuii Bapbu-
PYET OT BHIA K BuAY B mpegenax ot 0,8 no 8. 10° map ocuosanuit, Uucio re-
HOMOB B KJIETKE TOXE MOXKET OBITE Y PA3HBIX BHACB PA3fAHYHEIM M 3aBHCHT
K TOMY Xe OT YC:10BU#l KyNbTHBApOBaHHA. B nepuonuveckolt kynsType pac-
Tyume kietkd Escherichia coli umeror ot 2 no 4, Azetebacter chroococ-
cum—ot 20 po 25 u Desulfovibrio gigas—oT1 10 a0 15 reromos Ha OIHY KIIET-
Ky. (s CpaBHeHAA MpPHBENEM DA3Mephl TEHOMOB JYKapuot: y Neurospora
crassa 19-10°%, y Aspergillus niger 40-10%, y yenosexa 2,9-10° g y Zea mays
7-10° nap ocHopanmii)
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JHK / AHK-ruépannsanus: roMo/10rg4skbie mocae10BaTe/IbHOCTH HYKAC0TH-
o 8 JTHK pa3nusrx suioB. Kax Mb1 yKe TOBODHIIH, IIPH HArpeBaHduH H3O0AH-
posannoii [THK nBe NMONMHYKACOTHAHBIC NEMH DPAcXOAATCH B PE3YJILbTATE
paspHBa BOAOPORHLIX cBa3el. Taxas denamypayus (WA «ONABNEHHEY), MPH-
pojiAmas K 00pajoBaHuI0 OJMHOYHHY UeHeif, oGpaTHMa: TIpH OYEHBL MEMNIEH-
HOM OXJIaXKICHHH Npenapata GyAeT HPOMCXOMUTh CrapHBaHHe H peaccoiua-
HS KOMIJIEMEHTADHMX YYacTKOB. ECAM cMelaTh XOpoTkde dparMeHTHl Jg-
HaTypupoBaHeux JIHK, nonyueHHRX H3 JBYX Pas/iIMYHBIX, HO OJH3KHX Me-
*ay coboit BUgOB GakTepuil, IpH TEMOEPATYPE BRI TOYKY WX TLIABJICHUS
H 3aTeM MeQIEHHO OXAANMTh CMECh, TOKe OyJeT MPOHCXOIHTL pPEacconua-
uus. JpoliHpe cnupany, obpazopapimecs A3 onuHouHEIX nemed JHK apyx
PA3HEIX OPraHu3MOB, HA3KBAICT reTepoayIJIeKcHRIMH Motekyaamu. [[ia Toro
YToGH B IKCOEPUMEHTE MOXHO BbUIO NpoclendTh 3a 00pa3oBaHAEM IETEpO-
IYILICKCOB, HyXHO, KOoHeuHo, NometdTh JIHK oaHoif 13 GakTepuil TXeanM
WIH PaSHOAKTHBHBIM H30TOMOM.

Ecnu, HanpHMep, BHIDACTHTE KyNLTYpY OfHOA M3 GakTepiii Ha Taxenol mpoge
(D,0), To y uee Gyaetr «Tkeman» JHK, n Torna obpasopakne reTepoayniiexca MoOx-
no GyneT BHABHTHL MyTeM NeHTPHYrHpoBaHHA B rpagveRTe naotHocTH CsCl-Ttak
e, KaK B onulte Mecencona u Ctans 6uito JokasaHo obpasopanme **N/* SN-rubpua-
so#t IHK. Moxno, oanaxo, moMetute JHK onHOro M3 mapTHepOB, BLIpALINBAA €r0
Ha cpefe ¢ *4C nmn ¢ *?P. Ecnn Tenepb cMeILaTh AINHHEHLE OTPE3KH AEHATYPHPOBAH-
ao#l JHK (13 meriomeucHHoil '“C GakTepuu A) ¢ KOPOTKHMMH OTPE3KAMH JCHATYPHPO-
paHnol JHK (u3 nomeueHHod C Gakrepun B), MeaneHHO OXNaAMTh CMECH H OpOBe-
CTH ee 4epe3 DHNBTP, 3aNepRHUBAICIIMA JIHHHBIE IENH, HO NPONYCKAIoHi KOpoTKHe,
TO HA PHNBTPE OCTAHYTCA MOJEKYNBI reTepomyimekca. OcraBilasca Ha PHILTPe pa-
IHOAKTHBHOCTD Oyaer TeM BhIwe, vem Gonbille pagHOAKTHBHEIX OTpe3kob (B) ceAza-
JIock ¢ A-HENAMH, T.€. OHa OYRET 3aBMCETH OT TOro, MACHTHMHH iH (Mo oxenb
cxongsl) mocnenopatensEOcTH ocHoBaHMi JHK A M B HIH %e OHH coBceM pas-
mvyebl. Taxkem obpazom, peaccoumanvs JHK/THK naer Bo3aMOXHOCTE ONpelensTh
CTENeHb T'OMONOTHH NocnenopaTenbHocTedi JITHK pasHoro npoucxoxacsms. Kou-
TPONBHEIHA ONEIT tpoBOAAT ¢ Monekynamu [THK n3 onanux u Tex xe Gaktepuii (ommy
npoby METAT, APYTYI® HE METAT) H HPOH3BONBHO HPHEHMAICT CTENEHb PEacCONMAlNK
3a 100, Crenedp peaccoumanis Moneyn JHK 3 paznnvabix IWITAMMOB BRIpa)aioT
3aTeM B OPOEEHTAaX OT 3TOH BENMYHMHBEL PYTEHHBIE METOAB] ONPENENCHKA IOMOJNOTHH
Mexay MHK paanmuunbix wtamvos 6akTepiii MEHOTOKPATHO BHAOH3IMEHAIIHCH, HO BCE
OHH OCHOBAHH HA TOM X¢€ NIpMHOENE o0pa3oBaHHA TeTEPOAYIUIEKCOB, BO BCEX Clty-
uagX HeoOXOAHMO MOMETHTB OJHOIO H3 HAPTHEPOB.

Tomomoruunocts JHK, T.e. cOBOafcHuE MOCACAOBATENBLHOCTY OCHOBa-
Huit B mMonexynax JHK nByx pasHEIX mtamMoB Baktepuii, Tem Gonnlie, Hem
bnvxe pONCTBO ITHX IITAMMOB MeXAY coboit. DToT cnocol onpapgan cebs
IPH cpaBHeHUH GJIM3KHX NTAMMOB W BHAOB; MEXKIY POAaMH e, HAXONAuIH-
MHCA mexay coBoit B oTaaneHHom pojactee, creneH: romoqoruu JTHK
CHHINKOM MaJa, 9TO0RI MOXKHO BLITO BHIABHTH 00pa3zoBaHUE TeTEPOAYILICK-
coB, Opnomenoueunas THK moxer peacconuuposate u ¢ PHK. Iostomy
OHHCAHHBIC METOOL NO3BOAAIOT TaKkKe OneHUBATE roMosoruio mexay JHK
i PHK,

TEnasmman:. MHorue Baktepun Hapsay ¢ xpomocomuoli THK conepxar
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“ sHexpoMocomuyto JTHK, Toxe NpelcTagjieHHYRO ABROHHBIMHE CHHDPAJIAMH,
3aMKHYTHIME B KOIBIO. TDTH aBTOHOMHO pPENTHNUPYIOLMECH HIEMCEHTH
JHK HaspizaroT nuasmuaami (cm. noapasnen «lmasmuae» B pasm 15.3.2).

222 Uuronnasma U memOpaHbl

Li#TonazMa OTHENEHA OT KJIETOYHOW CTEHKH MiasMatudeckoil membpanoi.
B uuronnasme HAxOAATCA PAa3IMMHBIC BEJNIOYCHHA (MY3LIPBHKH, TPaHY/IHI)
u aapo. Kak mokasand 3nmeKTPOHHO-MHKPOCKONHYECKHE M OGHOXMMMYECKHe
HCCHIEJOBAHHS, THTONIa3Ma —He TOMOTeHHEH pacTBop Oenka; OHa CONEPRHT
MHOTOYMCHEHHEIE MeMOpPaHbl H pasHOro poja MeMOpaHHBIE CTPYKTYpEL
a OCTANBLHOE [POCTPAHCTBO 3aHHMAlOT XHjkas dasa ¥ pudocomsl. Muoro-
4acoBhiM HeHTpudyrEpopannem npu 100 000 g MoxkHO pasfmennrs paszfas-
JEHHYIO BOJHOH Cpefofl HATONNAZMY HA «PACTBOPHMYH» (Qpakiuio, coaep-
XKalylo TIaBHbM 00paitoMm pacTBOopHMEiE (QEPMEHTBI H PACcTBOPAMYHO
pubonyknerroByro kucnoTy (PHK), 1 ¢paxuuio Hactiu, B KOTOPYO Hapaay
c MemOpaHaMH B TIEPBYIO OvYepeas BxoaaT prbocomm. Pacreopumnie dep-
MEHTHI KaTaIR3UPYIOT MHOXECTBO PalIMYHBIX peakuiil pacmajga M CHHTE3A.
PacTsopuMBle pHOOHYKJIEHHOBWE KWUCAOTH [Marpminble (MPHK) u Tpau-
croprasie (TPHK)] 1 pudocoMe! ywacTByloT B cuHTe3e Genka. 3

Beqakn. Beakd cOCTOAT M2 BMHHOKHKCAOT, COEIHHEHHBIX B OHNpPENEACHHOM
HOCHEICBATEALHOCTH NEITHAHBIME CBA3AMEH B HOJUNENTHAHHE LEMM. DTH
UENd BMEHT COBEPIIEHHO ONpEneNeHHYIo HMPOCTPAHCTBEHHYIO KOH(purypa-
B0 (KoH(pOPMANHIO), KOTOpas cTabHIHAHPYETCH AOMONHMTENLHRIMH CBA3s-
MM —KOBAJICHTHBIMHE M HEKOBancHTHHMM (puc. 2.18). B zaBucumocTn o1 po-

Punc. 2.18. BoamOxHbIE BHYTPHMONEKYIAPHEE CBHIH MeXAy PasNHYHBMH YYACTKAMH
NORHIENTHAHON ISOY. @ —KOBANEHTHLIE AHCYALOHINLIC CBA3ZH; O — BONOPOOHLIE CBA3M;
&— HemonapHee (runpodoGHEIE) B3ANMO/EHCTBHS; 2~ HonHble cpa3n. [Lynen F., Na-
turw. Rdsch., 23, [1970], 266.]
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Ji, KOTOPYIO HFpalOT B MONAEPHAHWH CTPYKTYPHE Te HJIM MHGLIE CBA3H, pas-
JIMYAI0T HECKOABKO CTPYKTYPHBIX ypoeHeil. Ilepswunaa crpyxtypa Geixa
OupelenfeTCs HMHCIOM H NOCAEIOBATENBHOCTHIE) KOBATEHTHO CBH3AHHEIX
aMuHOKHCHOT. [lommnenTunras nenk Garomaps BOJOPOAHEIM  CBA3SM,
0BpajyIoumMC MEKAY KHCIOPOIHHIMHM ATOMAaMM KapBOHMIBHBIX pyIm
H 830THBIMH ATOMAMHE aMUAHBIX ['PYII, NPHOGPETAET BTOPUUHYIO CTPYKTYPY;
OHA MOKeT 08pPA30BATE CIHPAIbHYIY KOHOHTYPANMIO (G-CHHpATb) HAH KOH-
(QUrypaumo Tak HA3BIBAEMOTO CKJIAAYaToro cios. TpeTwuHoil cTpyxTypoil
HA3LIBAIOT ONPEACIICHHOE [IPOCTPAHCTBEHHOE PACIONOKEHHE MenTHAHOH me-
Nn, oOYCIOBIICHHOE B3aMMOMNEHCTBHEM MeX]y DAZAMYHBLIMM e¢ GOKOBLIMH
TPYHNaMu. B nognepxaHir TPETHYHOM CTPYKTYPHL YHACTBYIOT IPYTHE BOIO-
POAHBIE CBA3M, HOHHBIC CBH3M W HEMOMAPHBE (THAPOGQOBHBIE) BIaMMOEH-
cTeus%. Tlonepednsie cBAM, COCAMHMIOINE PA3AHYHBIE YYACTKH [OMAICHTH/I-
HOH @enH, MOryT OHTE H KOBANCHTHBIMM, TAKOBBI, HAamPUMEp, IHCYIh-
¢unHbie cpasm, obpasyronmecs npu okucienum SH-rpynn. I naxoHen,
Onarogaps B3aMMOJEHCTBHAM HECKONBKKX HOAMHENTHAHBIX LEmedl MoOTyT
BO3HHKaTh HAIMOJICKYIAPHBIC arperathl. Taxoe cTpoeHHe [npu koTopoM Oe-
AOK COCTOWT H3 ONPEAEICHHOTO YHCIa NOMHIeNTAHLIX neneil, win cybbenn-
HUL) HA3LIBAIOT YETBEPTHUHOH cTPYRTYpoil. Ipu Qusuonoruyeckux yemopusax
Benox HaxoauTcH B BOAHOH (asze. IloaTomMy Mexny GenxaMy ¥ IUTIONAMHA
BOABL TOKE MMeeT mecTO B3aumopeicTsre. [loAdpHbie rpynms: ruapaTHpo-
BaHbl. QaKTOpH, BHI3HIBAMMILME H3MEHEHHE 3apana Genxop (KOHUCHTPALMH
noHos HY, Ca?*, Mg?*, K * & 1p.), Hen3BexHO BIMAIOT TAKKE Ha CTENEHD
THOPATALRH, A TEM CaMbIM H Ha CTeNeHL HabyxaHus OenkOB.

PuGocoMbl. PHOOCOMBI CIYKAT MECTOM CHHTe3a Gemxa. Ha 3AeKTPOHHBIX
MukpodoTOorpadusx OHM BHIHEI KAK YaCTHUBL, JCKALME B MMTONAA3ME. Pr-
bocomel BGaxTepmii HMeroT pasmepsr 16 x 18 um. Tlpumepno 80-85% sceit
Gaxtepransnoit PHK naxonutcs B puGocomax. Tak xak HHTaKTHHIC pubo-
COMbl DakTepHil NpH YNbTPAaueHTPU(YIHPOBAHHH OCENAIOT CO CKOPOCTHIO,
cocrapasronyell okomo 70 egmaun Ceenbepra (S), ux Hazpsaror 70S-puaboco-
Mamu. HBTonnazmarnyeckue puOCOMEL 3YKADPHOT, 3a HEMHOTHMM HCKJIOYeE-
HIDIMH, HECKOIBKO KPYNHee, W HX HazmisaroT B0S-puocomamu.

PubocomMs! cocToar U3 nByx cyGuacTin; vy Gaktepmit 910 cyBuacTans 308
u 508 (puc. 2.19), obpasyronpie 70S-puGocomnl. Ilo BenuvmHe M MHOEM
IPYTHM OCOBEHHOCTAM pHOGOCOMBI GakTepuil CXxomHbl ¢ puBOCOMAMH MATO-
XOHAPHA H XN0PONIacTOB, bakTepHaAbHAS KIETKA COAEPXHUT MAPHMEPHO OT
5000 no 50 000 pabocom; urcIo #X TeM GObINE, 4eM ORICTPEE PACTET KJET-
ka. Bo BpeMs aKTHBHOTO CHHTe3a GENKOB Ha JJIEKTPOHHBIX MEKPOGOTOrpa-
(usX TOHKHX CPE30B KJIETKH MOXHO BU/IET IIDABMIBHbLIE NENOYKH PHBOCOM.
310 pubOCOMBI, CBsi3aHALle Harmomobme Oyc Ha menn MPHK; ux HasbiBarot
HOAHPUBOCOMAaME HITH TIOTMCOMAME.

Pazauuus mexny pabocomamu Gaktepuii (70S) u 3ykaproT (808) umeror
pemamwiee 3HaveHue Ana Gopbbbl ¢ MHAOCKNMOHHBIME BONE3HAMH; HeKo-
TOPhle aHTHOMOTHEHM YacTHYHO MIH HOJHOCTBIO MOAABNAIOT CHHTE3 Delka,
nporeratonmil Ha prbocomax 70S, HO He 3aTParuBaloT QyHKNME PUGOCOM
805 (paza. 6.6).
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Puc. 2.19. PuGocomel Gaxrepmii. Caesa—3mexTpoHnas MukpodoTorpadma pubocom
H3 E. coli UaTakmhne puBocoMer 708 momedeHnl Tpems TpEYrolbHHKAmH, cybua-
crus S0S—aByms, a cybuactunsl 305 —ogauM. MacimraGaeli otpesok 100 am. (Po-
1o E. Spiess.) Cnpasa—cxema nocrtpocHus pubocoMel N3 CyOUACTHE H JAHHHE 00 HX
COCTaBE.

Crpyxrypa PHK. PuboRyknenHoBrI¢ kucaoTs oTamuyatores ot AHK kak
MOHOMEPAMH, H3 KOTOPHX OHH MOCTPOEHHW, TAK M BTOPUMHOH CTPYKRTYpPOIL
IlenTpanbHas och MOMMHYKASOTHRHOH nend cocToHT U3 prboset 1 dochop-
HOH kHCHOTH. H3 OCHOBAHWMI NpeOCTABIICHE TE e AACHMH, TYAHWH M HHUTO-
3UH, HO BMECTO THMHHA HMmeercs ypapuia Kpome toro, PHK conepxRuT Ae-
CKONLEO peakux ocHopapmii (mampumep, ncepgoypamun). PHK B xierkax
TIPUCYTCTBYET B OJHOLEN0UeHHOH GopMe; TOMEKO B OTHAEABHEIX YYACTKAX me-
14 OCHOBAHUA MOCYT OBITE CIIAPCHEL

Taa3zmaTudeckan membpaua. Ha snexTpoHHnx muxpodoTorpadusx yab-
TPATOHKHX ¢pe30B DakTepdil, GUKCAPOBAHABIX YETBIPEXOKHCHIO OCMHS, ILIA3-
maTudeckas mMemOpaHa MpefcTaBaseTcs MHorocnoiiHoH. Owa cocroHT U3
LBYX OCMUOGHIBHLIX B [OTOMY TEMHEIX CIOCB TONMHMHOM 2-3 HM kaxbii
# NPOMEXYTOYHOTO Oonee ceetaoro cnos Toammuoi 4-5 um. Tlo cBoemy
CTPOCHHEO MeMOpaHH GaKkTepHaJIbHEIX, KHBOTHBIX U PACTATEIBHBIX KICTOK
OYeHL CXONHBL JTO JaeT OCHOBAHHE TOBOPUTH 00 YHHBEPCANBHOM «3nemMen-
TapHoi membpaner (“unit membrane™).

MemMOBpaHn MOXHO BEIISIHTb, HOJBEPTHYB OCMOTHMECKOMY IHOKY IIpO-
TONMACTH, MOMYYCHHBIE ¢ TOMOLIBK Auzoyuma. Membpana Sorata unuua-
MH, B ocobenHocTH tochonmminamu (tabn. 2.1). CocraBnss Beero 8-15%
CYXOTO BEICCTRA KJIETKH, MeMmGpanel coaepxat 70-90°% Bcex ee numipos.

IlnasMaTuyeckas MeMOpaHa COCTOMT M3 NBOHHOTO JHNHAHOTO ciod. I'd-
apodobaMe KOHNB MOIEKYT ochoMUnuios U TPUTTHIEPHAOB HANPABAEHB
BHYTDh, a THAPOQUILHBIE «TOIOBKH» —Hapyxky. bmarozmapa ruapodobHbM
B3AHMOACHCTBASIM MEKTY OCTAaTKAMH XKHPHBIX KHCIIOT, BXOJAIMX B COCTaB
JUNHAOR, U 3AEKTPOCTATHYECKOMY B3auMOACHCTBHIO MEKIY THAPODIILHEL-
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Tabmua 2.1. Coctar wmembGpan Micrecoccus
luteus (lysodeikticus) m dororpodurx OGaxre-

pri
Copepxkanse, %, oT CyXoi
KoMNOHEHTH Macchl MeMOpan
M. lireus  Tlypriypube
bakTepnu
JImnsae: 28-37 40--50
HeHTPATIBHBIC 9 10-20
dochoman ol 28 30
Benkn 50 50
Tekcossl 15-20 5-30

MH «TOAOBKAME» MemMOpaHa crabunasupyercs. B nBoiiHOH crnoit nHMMMoOB
BCTpOEHH OGeiky— Tak HasWBaeMble MHTETpambAbe Oenxd memOpadH. Ouu
«ILAABAIOT» B 3TOM CIoe, OyAy4H NOTPYKEHH B HETO YAaCTUYHO, MAH e Mpo-
HH3LIBAIOT €0 HACKBO3b. Jpyrue Geikd IPHKPEIUICHB K MOBEPXHOCTH MEM-
Opanel, H MX Ha3biBawT NepubepuiiHeiva Oenxamu (puc. 2.20). HexoTopeie
MeMOpaHBL, NO-BHUAMOMY, ¢ OJHOH HMM ¢ 0GeEX CTOPOH MOKPHITH CETHIO
BHTHHYTEIX OEAKOBBIX MOJEKYIL

MeMbOpaHy cnexyet MpefcTaBAATL cebe Kak OYeHbL MATKoe, MIacTHYHOE,
NOYTH XEHAKoe 00pa3oBaHMe; H30AHPOBAHHLEIE MeMOpaHLl cTpeMaTcs 0Opa-
30BaTh 3AMKHYTHE CO BCEX CTOPOH IY3HIPBKH (BE3HKYJH); KYCOYKH MeMOpaH
CIIHBANOTCA KPasMHA ApYT ¢ JAPYIOM.

Ilnasmarideckan MemOpana urpaer BaxHeiimyio ponk B oOMeHe Be-
mecTB. OHa CAYKHT OCMOTHYCCKHM GaphepoM KJIETKH H KOHTPOIHPYET Kak
NOCTYIUICHHE BEMIECTB BHYTPh KICTKH, TAK H BBIXOM MX Hapyky. B Membpane
AMEIOTCY MEXaAM3IMBl aKTHBHOIC TPAHCNOPTA H CHCTEMEI CybcTpar-creinm-
buuHBIX mepMeas. ITo-BEOAAMOMY, JHOHAHAS IUIEHKA 37EMEHTApHON Mem-
OpaHnl NPOHM3aHA «MOCTHKAMIDY (HNU XaHalaMK) u3 GenkoB, H UMEHHO 3TH
Oenku CIYKAT UOPAMH, 4epe3 KOTOPBIE OCYILECTBIIAETCH pPETYIMpPYEMEIiA
TPAHCOOPT BEILECTB.

DepMEHTH NMEPEHOCA IMEKTPOHOB U OKHCIUTENABHOTO (ochopamupora-
HAA, HAXOJAILHEC ¥ IYKADHOT B MHTOXOHApMAX, ¥ Daxrepuil Moxanu3yroTcs
BHYTPH HJIH Ha NOBEPXHOCTH IJIA3MATHYECKOH MeMGpaHu. I{uToXpoMHl, iKe-
Je30-CepHBE Defxd M Apyrie KOMIOHEHTH! JIEKTPOH-TPAHCUOPTHOH nenu
HAXOJATCH HCKIIOUMTENLHO B MeMOpaHax. Kak Moka3zalo JETAIBHOE H3yye-

WHTEMPAIEHLIA
BENDOK

Pre. 2.20. Mogens  CTPYKTyph
AnazMaTuueckoi MeMOpasbL
B nmoitwoit cmoif IMnKzop morpy-
KeHel uHTerpansHele GenkH. Ile-
pHdepHuscKHe OelKn TONREO HpH-
MHKAXT K HOBEPXHOCTH MeM-
Opasbl.

NEPHDEPUYECKHNA
GENOK
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Puc. 2.21. Mezocomul. A. Lactobacillus fermentum, snexTpoHHas muxpodororpadua
YJILTPATOHEOTD CpEJa TOCHE (HMECAIHH YETHIPEXOKHCHIO OCMUS H NOHONHHTENBHOTO
KoHTpacTApoBanus ypaumunaneratoM. (Qore F. Schitz.) B. Lactobacillus viridescens
{(syn. corynoides) ¢ NNOTHO YNAKOBAHHLIMM TPYOOYKAMH, JICKALIMMH NAPaJLTENLHO
WK DEpIEHINKYIApHO ¥ nnockocTr opesa, (F. Schotz, J.G. Abo-Elnaga, O. Kandler,
Z. Naturforsch., 20 [1965], 790.) B. Henpenmuduumposannas 6axtepus (wramm 11x),
3MEKTpOHEAs MAKpodoTOorpadys, HeraTHeHHi KonTpacT (fochoproBONbOpaMoBas
xucnora). (Poto P. Hillmer, F. Amelunxen.)

HME JOKATH3AIMHA OTAEABHLIX  KOMIOHEHTOB, MemOpana mocrpoeHa
ACUMMETPMHHO: HAIPHMED, ITHTOXPOM ¢ PaclOJIONKEH B ¢ HAPYKHOM CJIOE,
a ATP-ciHHTa3a - HAa BHYTpEHHEH cropone memOpanbl. MemGpaHa xapakre-
pusyeTcs HampasieHHbiM oOMeHOM BemecTs {pasg. 74). Tlo-summmomy,
MeMOpPanLl OTBETCTBEHHL] H 33 JIPYrie GHOCHHTETHYECKHE NMPOICCCH], TAKHE
KAK CHHTE3 KOMIOHEHTOB KJIETOUHOH CTEHKHM H KalCylbl, 4 TAKKC 33 BbIBEIE-
HHE BHEKIeTOUHRIX (epMeHToB. HakxoHel, BechbMa BEPOATHO, YTO HA MEM-
Gpane nokanuayetcs nentp pemmkanuu PHEK. JKryTHRH ToXe OpHKPEILICHB!
K nmasMatHueckoii memOpane.

BHYTPHKICTOURLIC MeMOpanm @ JiaMenisl. Y HEKOTOPHX DakTEpHil Mem-
Gpana OXBATHIBAET IMTOILIA3MY G€3 CKNIAMOK B BUNYMBAHME. ¥V IpYrux osa
obpa3yeT BOATMBAHMA, NPOHU3ILIBAET LMTOITA3MY MIH (POPMHDYET MeM-
GpanHbLle Tenbua. Y psna OakTepuil ommcaHBl Me3ocomu! (puc. 2.21). 1lpas-
Ia, B 3TOM CAyYae, BEPOATHO, peyb uieT of apredakTax, CBA3AHHBIR ¢ TPH-
rOTOBJIEHHEM TIpENapaTos.

YV Nitrobacter, Nitrosomonas v Nitrosococcus UMeEIOTCS CTONKH JaMel,
COCTOAILME M3 TAPAIUIENEHO PACIONIOXKEHHEIX IOCKHX IIy3bIPBKOB, Ya4CTh KO-
TOPBIX CBA3aHA C IIa3MaTHyeckoid membpanoil (puc. 2.22 u 2.24).

OcobenBo 6oraTel BHYTPUEJIETOYHHIMH MeMOpaHami GoTOTpogHEE Nyp-
nypebie Gaktepid. Ha yaIsTpaToHKHX cpe3ax (OTOCHHTETHYECKHE BHYTDCH-
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Plgc. 2.22. 3nexTpoHnbe MukpodoTorpadun HUTpHHIKpYOmeR Mopcekoil GaxTepuu
Nitrosococcus oceanus: A M B-ymbTpaToHkHe cpesnl (mocle dukcaumu OsO,
(22000 x ), B-npenmapaT, NONYYEHHEI METONOM  3aMOpAXHBAHMA — TPABACHUA
(81 000 x ). (Remsen C.C., Valois F. W., Watson . W., 1. Bacteriol. 94 [1967], 422)
KCm—xneTounas cTerka; II M —nmasmatidcckas MemOpara ; CJI —casoeHHAA TaMeIlTa.

HHe MeMOpaHHbIe CHCTEMBI MMEXOT Y HHX BHI TPYOOK, IMy3bIPLKOB WIH CTO-
nok. ¥ Rhodospirillum rubrum wnm Chromatium KJI€TKa TOYTH IEIHKOM
JAMONHEHA NY3BIPBKAMH, KOTOPHIE YNAaKOBaHEL B OKpYIJEIE 0Opa3oBaHms
(puc. 2.23). DTH Ny3HIPLKH, 0-BHOHMOMY, BO3HHMRAIOT TYTEM BIAYHBAHHA
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Puc, 2,23, MOTOCHHTETHIECKHE NHMIMEHTH Y QOTOTpOQHHX NYpnypHbX OGaxTepwii
CBAYAHLI C BHYTPHKNETOYHRIMH MemOpaHaMu. YBeaHu¢HMEe MOBEpXHOCTH MemOpan
¥ PAadTAYREIX BHAOB GakTepuil AOCTHraeTcs pasHbeIME nyTsmu. ¥ Chromatium okenii
3TH CTPYKTYDPH MMEKT BHA NY3HIPHKOB, K HX HA3bIBAIOT BE3HKY/JAMH WA XPOMATO-
dopamu (A). Thiocapsa pfennigii conepxnT TyGynapHsle (QOTOCHHTETUTIECKHE MeEM-
opannl (B). ¥ Ectothiorhodospira mobilis MeMOpaHsl MHOTOKPATHO CTIOXEHBI H ofpa-
ayioT cTouku namenn (B). KCm—xnerounas cTenka; [IC —nonuCaXapriaHble FPaHyikl;
CJl —cronx® namenn; T—Ty6ynapusie doTocuHTeTHIECKe MeMOpansl; X p—xpoma-
Todophi; S —ermouenna cepul. (Poto A—G. Kran; 5-K. Eimhjellen; B—C.C. Rem-
sen et al, J. Bacteriol, 95 [1968], 2374.)
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Pue. 2.24. Ectothiorhodospora mobilis co cronkama (GOTOCHHTETHYECKHX JAMEILL
DnexTponHas MUEpodoTorpadus ymLTpaToHEOro cpesa (150000 x ). HM—naasma-
THUecKas Membpana; P-pubocomer; CJI—cTonka nameni; 1— HapyXHBIH cHofl kne-
TOUHOW CTEHKH; 2— BHYTPEHHMH C/IOH XKNeTOYHOH CTEHKH; 5 H 4 —BapyXHB W BHY-
TPeHHMH 3MEKTPOHONPOZPAYHEIE NPOMEKYTOUHBIE CIIOH.

(FEBArHAANNK) MIA3MATHYECKOH MeMOpPaHbL H POCTa ¢ B dopme pykasa. Ha
3TOM pPYKaBe Ha PABHBEIX PACCTOAHMSX OOpa3yloTCA NEPETAKKH, B B Pe3yIb-
TaTe MONYYAIOTCH NMYy3BIPBKM, HE OTOENEHHBIC MONHOCTBIO APYr OT ApYyra.
ToNbKO MpPA Pa3pYLICHHIA B TOMOTEHH3AUMH KIETOK 3TH My3hiPhKH ocBoDoOX-
IIAl0TCA, IPUHAMAs BT H30JMHPOBAHHBIX CTPYKTYP, KOTOPHIE paBbIle HHOTAA
Ha3sBanM «xpomaTodopamu». ¥ APYTHX NYPHOYpHeIX GakTepuil nys3bipbKH
CHIBHO VIUIOIIEHH ¥ O6pa3yloT YNODAJOHCHHbIE CTONKHM (puc. 2.23, 2.24);
MOCTIEHAE 1O BHAJOTHH CO CTPYKTYPOH XJODOIJIACTOB 3€JIEHBIX PACTEHHH
HA3LIBAOT CTOMNKAMH TH/JIAKOHIOB.

DOTOCHHTETHYECKME MEMOPAHBI CXOOHB IO CTPOCHHIO H XHMHYCCKOMY
COCTaBY ¢ MIa3MaTHiecKoi MeMGpaHoi (1abn. 2.1), Ho, Kpome TOrO, Coaep-
HAT [ATMEHTH, NOFIOMANOMME CBET (DAKTEPHOXIOPOQHNILT M KapOTH-
HOMZLL), 4 TAKKe KOMIIOHEHTHI (POTOCHHTETHUECKOH 31EKTPOH-TPAHCTIOPTHOH
UEMH (HETOXPOMEL, YOUXMHOH) H QochoprIUpYIOEH CHCTEMEI,

41169
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223 KHneTounan cTeHHa

Knetounas crenka y GakTepuil Me RecTkas, KAK CTATLHON NMaHUHpb, @ TOH-
Kag M 3JacTUYHAdA, KaK KOXAaHas MOKpbiNka ¢yTOONsHOrO maua. IMopobHo
TOMY Kak M4y NpHAAeT YNpYrocTs HamyTas KaMepa, KIETOUHOM cTeHke
OpPHIAST OMPEdSICHHYIO YIPYTOCTh TUIOTHO NpHJCTAMOEME K Hell u3HyTpu
nportonnacT. BHyTpeHHee AaBneHue (Typrop) obyclnoBaeHO OCMOTHYECKHMU
dakropamn. OcMoTHYECKUM GapbepoM CIYKET IUIa3MATHYECKAd MeMOpana:
OHA TIONYIPOHULIAEMA M KOHTPOJMPYET NPOHUKHOBCHME B KJETKY U BBIXOJ
A3 Hee PAcTBOPEHHHIX BemecTB. B oTmuume oT miasMaTHyeckoit memGpaHm
KJCTOYHAA CTEHKa TpOHMUAeMA IUTA coielf H APYTHX HU3KOMOJIEKYISpPHEIX
COSIMHEHMIL.

TEnasmMoms. B 06RMHEIX YCAOBHAX KOHEGHTpALMA CAXAPOB M COJIEH — 0c-
MOTHYECKH AKTHBHBIX BEILECTB- BHYTPH KJISTKH BBILLE, HEM B OKPYKAromed
cpeae. ConepRuUMOe KIETKH MO OCMOTHYECKOMY AABICHHIO 3KBUBANEHTHO
10-20%-HoMy PacTBOpPY CAXAPO3bl, H B KJIETKY MOCTYNAeT CTOJIBKO BOJIH,
CKOJIbKO JONYCKAET PACTAKHAMOCTE € CTeHKH., ECimn NMOBLICHTE OCMOTHYE-
CKOE JaBjeHie BHEIHEH cpeasl (HampuMep, NyTeM I0GaBICHHA caXapos HIIH
MOYEBHHHI), BOAa OyaeT OTTATHBATHLCA U3 KICTKE. B KOHIE KOHHoB npoTo-
TUIACT COXMETCA H MiasMaTH4Yeckas mMembpana OTAenHMTCE OT KIIETOYHOH
cTeHkn. Takoil mpoiecc, MPOHCXOASIMH B THNEPTOHUYECKOH cpene, HA3H-
BAIOT MnasMomu3oM. MMeHHO #ABIEHHE IUIA3MONH3a y KpPYMHBIX OakTe-
PHAJILHBIX KIETOXK MO3BOASeT Ham yOenuTLCA B TOM, MTO njlasMaTHYeckas
MeMOpana ¥ HHX OKpyXeHa KnetodHol cteHkoi. Kax mnasMaTHueckyo MeM-
Opany, Tak ¥ KJIETOYHYIO CTEHKY OKDAIIMBAET BOXOPACTBOPHMEI OCHOBHOI
KpacHTelb BHKTOPHA CHHHE.

Oxpanmpanye no I'pamy, KrneroyHas cTeHxa, MO-BHIHMOMY, OTBETCTBEH-
HA TAaKkKe 3a OKpalMpanue Mo I'pamy. CnocobHOCTL WM, HaobopoT, Hecno-
COBHOCTD OKpAIUMBATLCA B TEMHO-(GHONETOBLIH IBET NPH HCHOIb2OBaHKK
MeTOIa, mpeayoxkeHHoro B 1884 r. I'paMoM, cayKUT BaXHBIM TaKCOHOMUYE-
CKYM NPH3HAKOM, ¢ KOTODBIM KOpPPeNHpyIOT Apyrue cBoicTea GaxTepwif.
Mpouenypa oxpalmBanua no I'paMy eaumHaetcs ¢ oOpabotku durcHpo-
BAHHBIX GaKTEpHANBHLIX KIETOK OCHOBHEIM KDAacHTEIEM KPHCTAILTHYECKHM
duoneToBrM. 3aTeM crnenyer oGpaborka pacTeopoM uoma. Hoa obpasyer
¢ KPHCTAIIHHECKHM (DHONIETOBHIM KOMILNEKC, HEPACTBOPHMEIH B BOJE M ILIO-
X0 pacTBOpummii B cnupTe u augetone. [locne storo kneten «audpepenau-
pPYIOT», oGpabaThipas Hx CNUPTOM: IPaM-MOIOKUTEILHELIE KICTKH YAEDKU-
BAlOT HpH 3TOM KOMIUIEKC KpacHTeIb—HOA H OCTaroTCs  CHHUMY,
a rpaM-OTpHUATEIbBHHE obecBeuuBaroTca. g Toro yTobw coenaTh ux BH-
AMMBIMH, HX JOTIONIHMTENBHO OKDAMIMBAIOT KOHTPACTHBIM KpacHTeneM (yx-
CHHOM.

Ecnu nocne okpamBanus no "pamy oGpaGoTaTh rpamM-moa0KHTEIbHEE
KNeTKY FAHAOUMMOM, NPOTONJIACTBI OCTAIOTCH OKPAUIEHHBIMH, OIHAKO HOM
AeicTBUEM cnvpTa oHE ofecnsewnBarotcd. [lpopacraroume cnopsi Bacillus
subtilis 1 repBLIC TeHepalHi KJIETOK MOCIE MpOPAcTAHUS CTIOP BEAyT cebi
KaKk rpaM-OTPHIATENbHBIE OpPraHuambi JIMIIE TO3AHEe OHH CTAHOBATCH
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rpaM-TIGIOKHKTEAbHBIMU, DTH HabnroneHuA NOKAa3bIBAIOT, YTO OKPAIMBANO-
muit KOMIUIEKC HAXOMWTCA B NPOTOIUIACTE MM HA €ro MOBEPXHOCTH K YTO
y rpaM-NOSOKHUTEIbHEX BakTepil ero yaepkHBACT rAaBHLIM 05DPAa3OM Kiie-
TOMHAA CTEHKa, KOTOPAs IPENATCTBYET €I0 IKCTPATHPOBAHHIO.

OcHoBuoil «kapkac» cTeHkH GakTepuanbuod kneTkH., Js [OOHAMAHKA
CTPYKTYPBI KJI€TO4HOH CTEHKM OAKTEPHA BaXHO NpPEKIE BCErO YKasaTh Ha
CXOACTBO €€ ONOPHOTO «CKemeTar ¢ NoymMepamu [-D-riroko3nl — neintono-
30H # XHTHHOM.

Henaro03a —TAABHME KOMNOHEHT KJIETOYHBIX CTEHOK Y BBICHIHX DacTe-
HHAH, BOAOpOciel W ooMHLEeTOB. ¥ DakTepHil neAnl0I03a B KadecTBe MATE-
pHana KJAETOYHOH CTEHKH HE BCTpEMAcTCsd, OJHAKO OHA COCMMHAST KASTEH
Sarcina ventriculi B Gonbume nmakersl. KpoMe Tore, uenmonosy BhUIEASIOT
Acetabacter aceti subsp. xylinum & dopme ToHkux GUOPHAN B cpeity, H OHa
NPUAACT IJICHKE «yRCyCHOro rpuban (“Mycoderma aceti™) npounyio koxu-
CTYH} KOHCHCTEHIIHIO,

CH20H CHyOR CHz20H
0, 0 0
OH H oH
HO o 0 CH
OH OH n OH
LENNKAD3A

XuTHH - MATEPHAN HAPYXKHOTO CKEJNETA WIEHHCTOHOTHX ¥ HEKOTOPBIX
HApYTHX KUBOTHBX. OH ABIAETCS BAXHEHIIAM KOMIIOHEHTOM KICTOYHEIX CTe-
HOX Doapmmx rpynn rpufos (BazHIMOMHIETOB, aCKOMHIETOB M 3HTOMUIE-
TOB). CTPYKTYPHBIMI 237IeMEHTAMH XHTHHA XEIAFOTCH OCTaTKH N-anernn-
TAKKO3aMKHHA, COSMHHEHHEIE Mexay coboil mono0HO ITIOKGIHEIM OCTaTKaM
B HELTIONO3E, T.€. 1 4-TIMKO3HIHBIMH CBAIIMIL

XUTWUH

OnopHeilt ckener GakTepuaibHOR CTEHKH TOXE COCTOMT B 3HAYUTENbHOM
CTENEHH U3 OJHOPOAHONG AOAHMEpPa - TMENTHAOIIHKAHA Mypenra. JTa Ma-
KPOMOJIEKYIIA — FeTEPONOANMED, TTOCTPOEHHEIH U3 HEeloYeK, B KOTOPHX Hepe-
AYRTCA ocTaTKy N-a3neTHAMIIOKO2aMHHa 1 N-aneTiiMypaMoBoll KECIOTH
(N-aueTunrTIoK03aMARIaKTaTA), COCAMHEHHBIE Mekay coboil PB-!,4-rauKo-
SHAHBIMY CEA3AMH.

Taxue HepaspeTBIIEHHEIE [ETEPOIIONUMEDHBIE nenu 06Pa3yIOT OCHOBY MY-
peuHa. OCTaTKH MypamMOBOH KHMCIOTH 4epe3 TaKTHIBHBIE TPYNTB COGMH-

4%
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Pre. 2.25. Ctpykrypa mypemna Escherichia coli. Terepononumeprnle uenoukw, co-
CTOALME M3 YEPENYIOMHXACA OCTATEOB N-ameTHnrmokosamuHa (N-Aul'mo) u N-ate-
THAMYPDaMOBOH KMcnoTsl (N-AuMyp), cBazasm Mexay coGoH HENTHAHKIME MOCTHKA-
Mu. Caesq—neTaneHoe CTpOEHHE (parMenTa, H30DDAXEHHOTO ChHpasd B PAMEE.
TpeyroneHHKaMH OTMEYEHRl CBA3H, PDACIUICHIAEMBIE IHIOLMMOM {MypaMHIa3oi)
N crenudMIeCKol MYPOSHAONENTHAA30K. Cnpase sHu3y —CXEMATHYECKOE NEPCHCKTHB-
HOE H300PAKEHNE CTPYKTYPH OFHOCHOHHOIO IIOIEPETHOCIIMTOTO MYPEHHOBOTO MEIl-
ka, cocromuero u3 N-Anlmo (G) 1 N-AuMyp (M). m-Dpm — mez0-1nAMHEOTHMEH-
HOBAA EHCIIOTA.

HEHBI ACHTHHON CBA3LIO ¢ AMUHOKHCAOTAMM. K THNAYHEIM aMHHOKECIOTAM
MYDPEHHA OTHOCATCH L-ananus, D-riyraMEHOBas KHCIOTA, Melo-THMaMAHOLH-
MEAHHOBAs KHCMOTA WM L-au3uH 0 D-anasuH. JIHaMEHOKMCAOTH Me3o-
(wma LL-) auamMyHONMMENTMHOBAs KACHOTA M L-MH3WH Mrparor Gombmyro
poAL B MEKMOJICKYJMIPHBIX CIIMBKAX, Tak Kak oOpazyioT NENTHAHBIE CBA3ZH
¢ yyactueM obenx aMUHOTDYIN M, TAKMM OGPA30M, MOTYT CBA3ATDH [BE rete-
PONONHMCPHHE e Mexny coboil (puc. 2.25). MecTo AHaMEHONMMETHHO-
BOH KHCAOTHl M JU3HHA MOTYT 3a8HATh OPHHTHH HIIH JHAMHEHOMACIAHASN
kacnoTa. [lenTuaHEIMA MOCTHKAMH [ETEPOMOIMMEPHLIE USNH CBA3AHEI Me-
KAy coboii B MEIKOOGPa3HY0 FMIAHTCKYID MOJIEKYITY — MYPEHHOBLI MeIIOK.
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K naccHyecKas MOJENb, COTAACHO KOTOPOit TH uend o0pa3yloT 3aMKHYTHIE
KOJIBLA, KOTOPLIC B KJETOYHOM CTEHKE NAJOYKOBHAHOH DakTepHH pacioio-
seHBl Kak OGpyqn WNH NepneHAUKYJADHO K HHM, SBHO HECOCTOATEJBHA.
Cxopee BCero JUIHHA TeTEPONOJMMEPHBIX Ieled COCTaBnaeT He Goublie je-
caToll HacTH OKpY*RHOCTH Gakrepuu. Ilo-BuauMomy, nend, COCTOALHE u3
50-500 mucaxapHuHux 3BcHBeB  (N-aueTHIIIOKO3aMAH + N-ameTHIMy-
pamoBas KHCIIOTA), CBA3aHbI MEKTy COGOM nenTHAHBIMH MOCTHKAMH 1 00pa-
3YFOT MEHEE PETYNAPHYIO CETh, Ye€M OPEAIIONAraNoch Mpexue.

OcobBoro BHUMaHUA 3aCIYKHBACT TO, 4T0 B GaKTEpHAIBHOH CTCHKE Co-
Jepxatca CTPYKTYPH H BEIIECTBA, KOTOPBHIX HET Y KHBOTHBIX M PACTEHHI:
TAKOBBI, HAPHMED, YEPEAYIOWAACH NOCASNOBATENLHOCTE N-aueTHAT T0KO0-
samuHa ¥ N-aueTHaMypaMoBoii KHCAOTEI; HE BCTPEYAIOLEAACH B COCTABe
BEnKOB Me30-IMaMHHOTIMMENHHOBAA KHCNOTa; D-bopMbl anaHuHa U TAyTa-
MMHOBOH KHUCJIOTHL. DTU CTPYKTYPHHIE IEMEHTH COCTABASIOT AXHIIECOBY
nsTy GakTepuii, HCIONB3YEMYIC Bpavamu B Gopebe ¢ nHderuucii. [lo koMno-
HeHTAaM ¥ CTPYKTYDE KJIETOYHOIH CTCHKH ¥ OGHOXHMEMECKMM MEXaHH3IMaM e
CHHTe3a GaxTepHH KOPEHHBIM 00Pa3oM OTIHYAKTCE OT KHBOTHBIX M pacTe-
guii. IlosToMy nexapcTBEHHBIE Mpenaparthl, cenAQHISCKH BO3MEHCTBYIOLIHE
TOJABKO HA Gak-repnaﬂbnme CTCHKH H Ha Nponece HX CHHTE3a, AOTKHBI OLITE
He3BpeHHIMH AJIA BHICIIMX OPraHH3MOB.

Hanguse B KNETOMHLIX CTEHKAX NENTHAOTAMKAHOBOrO CIIOA-—XapakTep-
Has O0CcOOCHHOCTE Bcex mpokapuoTt. MckmoueHie COCTABISIOT TOABKO apxe-
DaKkTepMi ¥ HEMHOIHE IDYTHE TPYIOL M BHJIGL

MYpEHHOBbI MELIOK BRIOAHACT QYHKIMIO ONOPHOr0 KAPKACA KAETOHHOH
cremy. Ha HeM OTKAANWBAIOTCH H €r0 HHKPYCTHPYIOT pasiHiHLIE [PYrHe
pemecTBa. 110 CTPOSHHIO 3TOTO KapKaca, a8 TAKXE N0 COAEPKaHMIO JPYTHX
BEUECTB B KJETOYHON CTEHKE IPaM-IIQJIOKHTEIBHLIC OAKTEPHE OTIHYBI0TCH
OT TpaM-OTPHUATEILHBIX.

Kaerounaa cremka rpam-IoaoxuTelbALIX Oaxtepsii. Y rpaM-nonoxu-
TENBHMX GakTepHii noms MypeuHoBod cerkd cocrasazer 30-70%, cyxoii
MACCHI KAETOYHON cTeHKH (ToamuHoi B 40 cnoes). Bmecto m-amaMunonuMme-
JHHOBOH KMCJAOTHI YacTO comepxarcs LL-mmaMuHOOMMENNHOBaA KHCIOTA
WK gusuH. V Staphylococcus aureus TeTpanenTHIHBIE GOKOBHE LEMH Mypa-
MOBOW KKCAOTH CBA2aHLl MEXIY cOO0H MEKNeNnTHAHKMMH (HAPAMED, NEHTa-
CIMNMHOBHMK) HEMOMKAMH. VIacTBYIOLE B 00pa3oBaHHH TaKUX CTPYKTYP
aMUHOKHCIOTEI BAPLUPYHOT OT BHIOA K BHAY. Bunocnenuduyeckoe cTpoeHue
OIOPHOrO KapKaca NpeacTapiser coGolf xOpomMi TAKCOHOMEYECKHH mNpH-
3HaK. B xneToyHoil CTEHRe rpaM-NMOAOKHTEABHBEIX DakTepHH MOMHCAXAPHIDL,
eCIIM OHH BooDIIE HMEHTCH, CBA3AHE Mexny coboii xosanentHo. Conepxa-
Hie GeJIKOB HEREJINKO., XapakTepHas 0CODEHHOCTh— HAMAYHE TEHXOSBHX KHC-
JIOT; 3TO uenH, coctoamme u3z 8-50 ocTarkos rMuepoa v paGuToa, cBs-
3AHHBIX Mexay co6oil docdaribimu MocTukami. HekoTopeie B3 TEHXOCBBIX
KACTOT COEPKAT IPHTPATON HAH MAHHHTON TeHXO0eBhic KHCIOTH, BEPOAT-
HO, Yepes docdar cBI3aHH ¢ MYPEHHOM MO TUNY amMHuAa.

Knetounas cTenka rpaM-oTpHuaTeILHBIX OakTepmi. Y rpaM-oTpHna-
TEABHEIX GakTepHii MypeHHOBan CeTh ofHocnolHan (puc. 2.25) M CocTaBiieT
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setee 10% cyxoll Macchl kIeTOuHOM cteHkl (v Escherichia coli). MypeuH co-
JEPXUT TONBKO Me30-AUAMUHONHMENMHOBYIO KHCAOTY ¥ HE COMEDKUT JIK3H-
Ha; MEXNSNTHIHME MOCTHKH OTCYTCTBYIOT. CTpPOSHHE MYPEHHOBOTO MEINKA
Y BCEX TpaM-OTpUnaTeJbHHX Oaktepuil opuHaxopo. Hapamy ¢ 3THM
OMOPHBIM KapKacoM HMEITCH GOJIBIIHE KONMYeCTBa JIMIONPOTEUHOB, AHITO-
NOMKCAXAPUAOB U JPYrux TUNHAOB, KOTOPHE Kak Ol HAKJACECHEI CHAPYXKH Ha
MYpEHHOBHI Kapkac. OHE CBA3AHBI KOBANIEGHTHO H cocTaBmaloT 4o 30%; cy-
X0l MAcChI KJIETOYHOM CTeHKM. NI COXpaHEHHA CTaOHILHOCTH JIMNOTIOMHCA-
XapUAHOTO CHOf, MO-BHAMMOMY, HeOOXOJHMBI HOHBI Kaibiis. ¥ MHOTHX
rpaM-OTPUNATENBHBIX OaKTepHii MyPERHOBBIR CIIOH CTAHOBHTCH AOCTYNHBIM
I7Ast BO3IEHCTRAA JHAMPYIOLIETO MYPEHH (GepMEHTA JIH30MHMA TOJNBKO NMOCTE
obpabotkn IATA (GTUAEHIMAMMHTETPAANETATOM) JAA YaaleHus Calt,
DTOT KOMILAEKCOOOPa3yIOMAil AreHT BHIZBIBAET OCBODOXKACHHE YaCcTH AMIO-
moymHcaxapuaos. TeiixoeBrie KUCHOTH! ¥y TpaM-OTpHuaTenbHbix OakTepHi Ho
CHX NMOp He ObUIH OOHAPYXKEHHL.

JeilicTeue /m3onuMa M nennugamHa. CTPYETYpa KI€TOUHOH CTEHKH H My-
peuHa ObUIA BEIACHEHA B OCHOBHOM B CBA3M C M3yYeHHEM JACHCTBHA JH30UH-
Ma M MeHMuMIaIdHA Ha GakTepus. OTkpuTeil A. ©nemusrom (1922) amzo-
udM HBAAETCA OAKkTepHMMOHBIM (QEDMEHTOM, CONCPKAIMMCA B CaesHol
KKJIKOCTH, B HOCOBOH CJIM3H M B SHIAOM OeNKe; JA30UAM BHJICTHIH TAKKC
ua Gaxrepwit (Escherichia coli, Streptomyces) v Gaxtepuodaros. Ilpa Bo3neii-
CTBHM AM3ONMMA Ha CYCHEH3HIO IpaM-NOJOKHTEABHBIX OakTepnit Habmo-
natoT OpicTpoe ee mpocsBeThcHue. Micrococeus luteus (lysodeikticus) nuau-
pyeTcs yxe Opd xoHueHTpanud | Mkr ym3onmMa Ha 1 mo [ns nmsmca
knetok  Bacillus  megaterium Heo®GXoMMa  KOHUEHTpAIMs  JIH3ONHMA
50 MEr/mMi, a MHOTHE rpaM-OTpHUATENIbHEE DaKTepHH PacTBOPAIOTCH TOJNb-
KO TOrAa, KOraa K CycCleH3ud nobaBieH Takke KOMIUICKCOOODAa3yrolImit
arent (DITA)

Nu3ouumM paspriBacT B MypeHHe FMUKO3UAHYIO CBA3E MEKILY YTIEPOIOM
| N-areTuaMypamoBoOif KMCAOTEE ¥ yriaepogoM 4 N-aueTHATIIOKO3aMHHA.
Ilpu 3TOM HOAWCaxapHAHbBIE NENH PACIISIUIOTCH AC AACAXAPHAHBIX (par-
MEHTOB, COCTOSIIMX M3 3THX ABYX caxapos (puc. 2.25). Takum o6pazom, nu-
souuM ABAseTCH N-aueTHaMypaMHAa30il.

MoskHo u3bexarh NOJHOrO pa3pylieHHs OGaKkTepHalbHEIX CTEHOK, IPOBO-
A JIE3AC B H30TOHHHecKoM M caabo rumeproHmdeckoM (0,1 -0,2 M) pac-
TBOpE Caxapo3bl. B 3THX yCHOBHSX NOA ACHCTBHEM IH3OUHMMA M3 KJICTOK
0bpazyroTca 4pe3BHYalHO YYBCTBMTENBHEIE K OCMOTHYECKHM  YCIOBHAM
OKpYIJble «mpoTOmAacTYs). B TUNEpToHMYeCcKHX W H30TOHMYECKHX CPEiax
IPOTOIIACTH CTAGHIIBHEL, B THIIOTOHHYECKHX CPENax OHHM JOMaroTCH, NOCie
Yero OCTAIOTCA JIMINL «TEHH» (OCTATKH mIazMatuyeckux membGpan). Ilpoto-
MIACTaMH CJENYeT HA3BBATH TONBKC TAKHE OKPYIIMBIIMECA KIETKH, ¥ KO-
TOPHIX HET HUKAKMX OCTATKOB KJAETOYHOM CTEHKH, T.€. Hedb3d OOHADYRHTH
HH MYpaMOBOH KUCAOTH, HM CHenHQUYECKOH aMHHOKHCIOTH KIETOYHOM
CTEHKH — AMAaMHHOLEMEIHHOBOH, He BCrpedMaroweiics B Oemxax. Jluauc kie-
TOMHOH CTEHKHM He APHBOAMUT K HApyLIcHWIo MeTabojA3Ma; NpoTOnacThi
ABIIAT HOZOOHO MHTAKTHBIM KIIETKaM, 00pa3yIoT CIOpPhL, ECSIH IPOUECT Clto-
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pyJIAUHE Yxe OBUT MHHUMHPOBaH, HO He amcopbupyioT daros.

Hapsajny ¢ IH30MHMOM CYWECTBYET MHOTO IPYruX GEpMEHTOB, TH3HPYHO-
LMX MYpEHHOBRIE kKapkac. MypOsHIONENTUAAZH, YALE BCEro MOAYYAEMBIE
u3 Daxtepuil, BechMma cnenubHIecKHM 00GpasoM paciuenaAsioT NENTHIAHBIC
CBS3M, YYAcCTBYIOIIME B monepewHoll compke. Hampumep, BbigeneHHas u3 E.
coli SHAONENTHAAZA PASPHBACT CBA3L MEKIY D-anaHUHOM U Me30-AHAMHHO-
MMMETHHOBOH KHCHIOTOR (OTMedcHHyro Ha pHc. 2.25). Jpyrue depmenTs!
PACcLEMIAoT CBA3M B MHBIX MecTax.

AHTHOMOTHK HEHHUHJIJIAH NelCTBYET TiaBHBIM 00pa3oM Ha rpamM-nojo-
WKUTEIBHbIE BGakTepHn (CTAQHIOKOKKH M MHEBMOKOKKHM), 4 TAKXKE H Ha HEKO-
TOpHE IPAM-OTPHOATE/NBHLIE KIETKH (TOHOKOKKH, MEHHHIOKOKKH, 3HTEpO-
faxTepuu), ybueas uX. OpHako ero BaxrepUIMIHOMY AcliCTBHIO TOABEp-
KeHBl TOABKO pacTyue OakTepHH, HEPACTYLIME, (NMOKOAUMECH» KIETKH
OCTAaKOTCA He3aTpoHYTHIMH. Cambii npumevaTelIbHbH deHoMeH, Habmio-
NAeMBlit pH BO3AEHCTEHH NEHHNMJUIMHA,—9TO FOABIEHHE TAK Ha3bLiBASMBIX
L-dopm, xotophie oOpazyroTcs H3 HOPMaNbHBIX OaxkTepHaabHHX KIETOK
B pe3yabTareé HecHATaHCMPOBAHHOTO POCTA B [AAHHY M B ToMnuHy. Ipu
3TOM MCXOJHBIE NaJOUKOBUIHBIC KINETKH YBEIMYUBAIOTCA B 0OmEME BO
MHOTO pa3 (cM. pa3a. 3.19). Ha arapu3oBaHHRIX MUTATCIBHEIX CPEAAX TAKHUE
TMIAHTCKME KJIETKM MOI'YT HEKOTOPOE BPEMSI COXPAHATL KUIHECHOCOOHOCTE.
Ecng po3ieHCTBOBATE NEHHIUIJIHHOM HA PAacTYIMC KJICTKH B THIOTOHHMC-
CKOM DACTBODE, TO OHH NONAXTCH B H30- B IHIEPTOHHYECKHX Ccpenax ma-
JIOUKM HPEBpamjaloTCs B MIAPOBMAHEE 00paloBanus (puc. 2.26), MOayquBIIHe
Ha3BaHue L-dbopM umn «cheponnacropy. Flocneanye oTAHIAIOTCA OT NPOTO-
IUIACTOB TEM, 9TO COXPAHIIOT OCTATKH KIETOYHOH cTeHkd (aHamu3 oOHapy-
XKHBACT CASAB MYPaMOBOH M JRAMHHONHMEIHHOBOH KMCHOT). IIeHAMMAMMH
Hapymaer npomnece 06pa3oBaHus KIETOUHON CTEHKH,

O6pa3zonamue kiaeTounoll cTeHkHM. BHOCHHTE3 M BCTpaHBAHUE CTPYKTYPHBIX
KOMIOHEHTOB MYpPEHHa B NENTHIOTJIHKAHOBHIH CKEJIET MOXHO pa3le/MTh Ha
Tput 3Tana (puc. 2.27). Ilepsrie cragun GHOCHHTE3A OCYLISCTBIAAIOTCA B OH-
Tonnasme. 3nech obpasyercs NEHTAnenTHA MYPAaMOBOH KHCIOTHL CHHTE:
HavwuHaeTcs ¢ oOpazosanHs N-anerunrmoxozamut-1-gocdara; B psge no-

Puc. 2.26. Escherichia coli nocne
obpaboTkr nennomsnraoM (100 ex.
Ha 1 MIT  NUTATENBHOH  cpensl,
90 mun). 9000 x . (Poto H. Frank.)
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KAETOYHAR
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Pac. 2.27. BuocunTes Mypeuna vy Staphylococcus aureus. Tpn 3Tana CHHTE33 pasfe-
JIeHBl TPpeDHIBHCTHIMH NHHMAMH. OHH OPOTEKAOT B MHTOMNAIMS, Ha IIAZMATHHECKON
membpane ¥ B KieTodHoH cTenke, G = N-Aulmo -N-ametuirmokosamud; M=
= N-AnMyp - N-aueTHnMypaMoBas KHCIOTA; Y- yanekanpeHnn. CHHTEZ KNETOY-
HO#l CTEHFH NPEKPAIMIAETCH, ecniH (4) OTCYTCTBYeT AHAMHHOKHCIOTA (MM3uH), (B) pane-
mu3auust L-anageHa B D-ananud H (HIH) €ro RKJIKOYEHHE B [TENTHA HETHOHDOBaHH C-
UHKOCEPHHOM (OKCAMHOMHOM) HIH (B) HDEHMOMINMH NPeNATCTBYET CILMBKE MEI-
THOHBIX LENcH.

D-Al

CAEN0BATEABHBIX QEPMEHTATHBHHX pPeakiuil o6paiyeTcs MAKTHNOBBIL 3D,
K KOTOPOMY NPHCOSMHHAIOTCH NMAThH aMHHOKHCIOT. BO Bpems 3TOro npouec-
ca pactywas moJlekyna ocraerca cpasaHHoi ¢ UDP (ypumanaudocdharom),
KOTOpHil cnyxHT HOcHTeneM. CBA3bIBaHHEe NEHTAaNENTHOa MYPaMOBOH KHC-
AOTH ¢ N-aue THANTIOKO3AMHHOM U NPHCOCAMHEHHE HATH OCTATKOB INTUIMHA
OPOMCXOAUT HA BTOPOM 3TAle CHHTE3a Ha HiaasMaTuueckoit mMembpane. as
OCYIIECTBJICHUS 3TOro JTafma ruapodilibHas MOIEKyla A0JDKHA OHTh mpe-
BpameHa B JHNOGHABHYIO, 4TO [JOCTHraeTci nyTem 3zameHm UDP
C, s-MOMMH30NPEHONAOM — YHACKanpeHunpocaToM. 310 COENHHEHHE NENaeT
BO3MOXHEIM IIEPEHOC MOTOBOTO KOMIIOHEHTA KAETOYHOH CTEHKM Yepes mia3-
maTHyeckyro MemOpany. Ha TpeTbeM 3rame NMpOHCXOAMT €Ir0 BCTPAHBAHME
B NENTHACTIIMKAHOBBIH cxemer ¥ 06pa3zoBaHne MENTHAHLIX CBA3eH. DTa mome-
pevHas CIIMBKA OCYIIECTBAACTCS IyTeM TpPaHCIENTHAMPOBAHMS, HOPH KOTO-
POM DACIIENIIAETCS CBA3Zb MEXOY ABYMH octatkamH D-anaHuna m ocBobo-
Jupmiancs KapOOKCHJIBHad TPYNNa CBASHEBACTCd ¢ AMMHOTDYHMOH mH3MHA
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BTOPOro ONMIonenTHHIa, a KOHneeoH D-amanuy ocsoBoxaaerca. [lpu
acTpaHBaHHA ocBoDokiacTead TAKKE YHASKampeHumiHhochaT, oH mousep-
raercd THAPOIH3Y, W HONYIalouMiics YHAEkanpeHUIMOHOGOCHAT HCHOME-
AYETCA B CNCOYIOIUEM IMKJIE. DTOT KE AHIHA CAYKHT HEPEHOCYHKOM M NIpH
CHETE3¢ APYTHUX HOJAMEpPOR, pACTIONOKEHHHX BHe OUTOMIA3MATHYECKOH
MeMOpaHB!, TAKUX KaK [OJHCAXapUbl, JHMONONHCAXAPUABI ¥ NEJUTioA03a,

[TeHuIANTHH He BIMAET Ha CHHTE3 CTPYKTYPHBLIX KOMIICHEHTOB MYDEHHA
HO MPeDITCTEYET HONEPEYHOH CIUMBKE, OCYIUECTBIAEMON IYTEM TPaHCIENTH-
IUpPOBAHHS, OJHAKO YIIMHEHHIO TETEPOLGIHMEPHBIX neneil HyrteM TpaHC-
IVIRKO3MAMPOBaHMs OH He Memaer. B peaynnrare BozaeHcTBAs NEHAUMIIMHA
pan Baxtepuil BhimenacT B cpedy Hapaay ¢ UDP-nenramentiHmoM Takxke
¥ HECINUTHIE NeNTHAOTIMKaHORBe nend. O6pazoBaHue KJIETOMHO!N CTEHKH
MOTYT HapymaTh ¥ MPOM3BOJHBIE MEHHIMANHHA; NoaofHmM we oBpazom
geficTBYI0OT pedanotHOPHHEL, PHCTOLUCTHHB, BAHKOMHOHH, GagHTpanud
5 pEknocepu. CHeponaacTsl BOHHKAOT TAKXKE B NPHUCYTCTBHH IMUMHA
#u D-aMHHOKHCIOT WIM B pe3yjJbTaTe Tak Ha3bBAEMOTO aHasIpobHOro
IH3KCA.

Hapyxkuple ¢/I0H KIETCUHBIX CTEHOK rPpaM-OTPHUATEIRHLIX OGaxTepwii.
V aTex GaxTepuil MOBEPX OAHOCTOMHOrO Mnd camoe BoJblee ARYCNOHHOTO
MYDPEHHOROTO Melllka pACHAOJATaeTCs HApYXHHH ol kiaeToyHol CTEHKH,
Ha yaeTparoHKHX cpe3ax DaKTepHil OH CX0JEH MO BHAY C MIa3MaTHICCKOH
MeMOpaHOI —3T0 TaK Ha3LIBAEMAas HAPYKHAA memOpana. DTOT CHOM CTeHKH
COCTOHT u3 OeiakoB, GoCOOIHIHAOR H JHIOTOAHCAXapUIOE (puc. 2.28).

Co CIosAMH MYDPEHHA — HO-BRIMMOMY, YEPE3 AMAMHHONHMEIHHOBYIO KHC-
JIOTY —KOBAJCHTHO CBs3aHbl JHNONPOTEUHE; OHH OPHEHTHPOBAHH CBOHMH
TMNOGMIBHEIME KOHIAMHA HAPYXKY W TakuM oOpa3oM 3akpelfeHbi B JIMIO-
¢umsHOM JBOKHOM cioe (bmaromapa ruipodobHoMy B3aMMO/EHCTBHIO).
B arom c¢noe Haxomatcs dochomunuan B ruapothobHye KOHHB JRIONOIH-
CAXapuoB; THAPOQWIBHHE Xe KOHIW WOCICJHHX OOpDAIIEHB HADYKY.

JNunonosucaxapunsl npuobpes Gonbluoe 3HAYeHHE B OakTepHOsIoriie-
CKOH OHArHOCTAKE M B DAacHO3ZHaBaHHH snHAeMEil. Paispnhie mrammb
Salmonella typhimurium, Shigella dysenterine W opyrae Bo3BynuTend -
WEYHBIX 3a007cBanuii OTIMYArOTCH APYT OT ApYTa TaKk Ha3blBa€MbIMH
O-cnenuduyeckdMH GOKOBBIMH NEHAME JIHMAOMOAUCAXAPUIOB, obpasyomm-
MK HapyXHE ciIol knetovyHoH creHkd. HesHauuTenbHue pasndvus B cocTa-
BE 3TOTO CNOA MOTYT OHITH PacTO3HaHBl ¢ NOMOLIBIO MMMYHOJIOrHYECKHX
meTonoB. Ilo ceponoruueckuM peakuusm B poae Salmorella yoanock BHOe-
JUTL GOnee THICAYH BHIOB M INTAMMOB. XHMHYCCKHU aHANH3 MOXTBEPIHI
CYIIeCTBOBAHRE DA3JIMYHM, BHISBASHHBIX CEpOIOTHIECKUMH MeTonamu (Bect-
hanp). EcTh MecTHbIE PAachl CAILMOHENT, KOTOPbIE MOXHO HIEHTHOHIMPO-
BaTh MO HAMMYHOXHMHYECKMM 0COBEHHOCTAM, DTO YacTO MO3BOIAET YCTAHO-
BHThL, I'I¢ NPOH3ONUIO 3apawkeHHe OONLHOTO MM OTKYZA HAavana pacnpo-
CTPAHATBCH ‘IHAEMHA ; MOKHO, HANPHMED, BBISCHHTE, TAC TOIYYWI JAHHBIH
GoapHOl xuIIeYHYIC MHOEKIHIO —B IOKHOAMEPHKAHCKOM HJM K€ B BOCTOY-
HOA3HaTCKOM TOPOfE.

Mrammer GakTepuii, BLLICJICHHBIC H3 NPHPOIHOTO HMCTOMHHKA WAM OT
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Prc. 2.28. Mogenk CTPOGHHA KNeTOWHOH CTEHKH rpaM-OTPHMIATENBHHEX OakTepHii
HenocpencTeeHHO ¢ IMTONRAIMATHYECKOH MeMOpaHOW rpaAHEMHT MYPCHHOBEIH CIIOH;
C HHM KOBANEHTHO CBA3AHH I'MAPOQHIBHEIE KOHOB JIMIONPOTCHHOBBIX Moekyn. Ilo-
CHSOHHE CBOMMH NHNOPHNBHBIME KOHIAMH YTONWIEHH B JIMHMAHLIA JBOAHON CITOH,
KOTOPHH coacpxuT hochonuanasl ¥ nMAKN A, BXOZAWMHE B COCTAB NHIIONONHCAXA-
punok. Fngpoduneusle O-cnenuduyeckne reTeponoNHcaXapu/Hpe GOKOBEIE nENH IIO-
JINCAXApHOB HANPABNEHBL HAPYXY (HA cxeMe Beepx). Cnpaeéa NpejcTaABIEHA JTHHOIO-
JHCAXADHAHAN  MOJIEKYTIA. I'mo-rmokosa; Imw-N-rnorozamur; NA=
= N-Ag@nio - N-auernnrniokozamMmna; Dam-ranaxtosa; en-—remrosa; KO- 2-xe-
T0-3-1e30KCHOKTOHOBas  kumcnota; M-—mypenn; HM-papyxnas  memOpaHa;
ITM - pnasmarnueckan memOpaHa; TIIT —nepunnasMaTHueckoe MPOCTPAHCTRO.

BoabHOTO, 0BBMHO PACTYT Ha arape B GopMe TNAAKUX, HACCTANMX KOJIOHHI
(S-popmm, ot aHrn smooth); Ux noeepxHOCTL Gnarolaps HaAMYHIO B HEl
O-cenudyveckrx MOAMCAXAPUIHEIX NENel cONepXKUT MHOTO BOAHL. DTH S-
¢hopMH CIOHTaHHO mNpeBpamaroTcal B R-dopmul (oT anra rough), oGeraHO
OGpasyole WEPOXOBATHE IAGCKHE KoIoHuK (pUc. 2.29). OueBuaHO, NOMM-
caxapuIHbic neny narT BakTepusM ofpeneleHHOE MPEHMYILECTBO B IPORec-
ce orbopa. Hanmpumep, B opraHu3Me KUBOTHOTO-XOIIMHA OaKTEPHH MOTYT
BBITE YCTOWMHBE K QaronuTHPYIOMHAM ACHKOIATAM H MO3ITOMY KpaiiHe BU-
pyaeHTHB. Toneko oOpazoBaHue AHTUTEN Y CBA3LIBAHUE ITHX AHTHTEA Oak-
TePHANLHBIME HOJMHCAXAPHIAMY CO3JIAI0T YCJIOBHA [T YHUITOMEHHS GakTte-
pri. OrpoMboe pazHooBpasue O-cneundu4eckHx MONHCAXAPUIOB Y MATO-
TeHublx DakTepHil MOXHO OOBACHATE OTHOPOM EBCE HOBBIX MYTAHTHBIX
TENOB O-aHTHTEHOB; HOBBIE THNLI AAIOT IPEUMYLIECTBO, TAK KaK XO3AHH He
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Puc. 2.29. ®opMil  konoHH#  DakTe-
pun Salmonella paratyphi B. A - S-bop-
Ma; B—R-popma. (®oto E. Kroger.)

A b

MOXET 00NaNaTe aHTHTEaMM HPOTHB COTEH aHTHICHOB OJHOBpeMeHHO. JIu-
NOMONECAXAPUIL OTHOCATCS K HamGolNee NeHCTBEHHBIM SHOOTOKCHHAM Bak-
TCpMii, OHM BHI3BIBAIOT y OOJBLHHIX MOBBIIECHAE TEMIEPATYPH K TOHOC.

Jinnonommcaxapuas Salmonella typhimurium m npyriax savepobakTepuii Gulm
BEChbMa OCHOBATENHHO M3y4eHH. B Monexyne MTHHOMONHCAXApHAA CIIEAYET Pa3jHYaTh
TPM yuacTka: THAHA A, cepauePHHHY0 obmacte H O-coenuduveckyro GokoBylo LeNlb
{puc. 2.28). JInona A BEKMHONAET IITOKO3AMHHAMCAXAPHA, K YHAPOKCHIDYHIAM KOTO-
POTO OPHCOSAMHEHE! 3DHPHWIMH CBAZAMH XHPHBEIC KHMCIOTHI, T4 YaCTh MOIEKYJIBI
obnanaer rugpodobaevE cholcTpaMu. Jianee 0o HARPABICHMIY KHADYXH HAXOJHTCA
R-ceprucpHHHAS 30HA — TPHCAXAPHI, COCTOAMMA M3 TPEX OCTATKOB 2-KETO-3-AS30K-
CHOKTOHOBOH EMCHOTH (KJO) i ceasannsii Tamke ¢ docdorTanonamunom; satem
CHENYIOT JBE MONEKYJb reliTo3sl M HAPYKHAA cepaucbuaHas 3oHa. IMocmeguas co-
CTOMT M3 PA3BETBIEHHOH LENH, coAepkalleii [MOK03Y, [ANaKTo3Y H N-aueTHIrtoKo-
saMuH. JTa GazoBas CTPYKTYpa CIHHAKOBA Y BeeX CAllLMOHEsL ¥ R-MyTaHToB MOJIS-
Kylla KOpOYe — OHA OKAHYHBACTCA Tpucaxapunom KJIO; MyTaHTsl, JMIICHALE KIo,
HMKOIHA HE€ BCTPEYANIMCEL— OHH, BEPOATHO, HexHaHecnocoOnb. K cepanepunHol 30He
npuMbikaroT O-crenuduieckne GOKOBBIC HENH; 3TO ANMHHLIEC OEIN H3 IOBTOPAIO MMX-
¢l GIIHIOCAXAPHIOB, KOTOPHE MOTYT COAEPXATh rIakTO3y, MAHHO3Y, paMHO3y, abek-
Bo3y, (QyKo3y, KONUTO3y H APYrHE CaXapa B HOCIENOBATENBHOCTH, BAPLMPYIOLIEH OT
mramMMma K mramMMy. Boccramapnupatomme Cl-KOHUE CAXapOB OPHEHTHDOBAHET
BHYTPL. HapyxHas  TeTEpONONHCAXapHAHAS  OENOMKA  HITAMMOCTenHdM4HA
H npencTaBmaeT (coMmatryeckue) O-anTvvenH (paza. 2.2.5). OHa 1103BONAET ONOZHATH
MITAMM ¢ BOMOIILK) YOOMSHYTHIX BHINle MMMYHOXHMHYECKHX METOIOB.

Dyakous hapysxnoii MemOpansi. HapyxHas wMembOpaHa rpam-oTpHia-
TENBHLIX GakTepuil BHIIOJHAST HE TOJIBKO MEXaHHMMECKME, HO W BaxHHE du-
3HOJOrHYeckue GyHknun. B ee ABOMHON THOUAHHEIL CA0MH, COCTOALMMIM U3 M-
muga A, ooscaxapuaok u ocdonMnuaos, BCTPOSHH GeNky, MPOHH3BIBAIO-
IMe JTOT CAOH HackBo3b. DBeposTHO, 3T TpaHcMmeMOpaHHbie Genky
IPENCTARMAIOT cOOOH 3alOJHeHHBIE BOJOH KaHATBl — rHAPOQUIBHBIE NMOPEI
B JiodunsHol MeMOpaHe; HO3TOMY Hx Ha3eiBailoT mophnamu. CyimecTeyer
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HECKONEKO pa3iddHbix nopuHos. OHM NpomyckarT Yepe3 MeMOpaHy raapo-
(puIBHbIE HU3KOMOEKYIAPHBIE BEWECTBA (BILIOTh A0 MOJ. MAacChl IOpAgKa
6000).

Hapy:xnasa memOpaHa NIOTHO MPHIEraeT K MYPEHHOBOMY CAOIO M CBS3a-
Ha ¢ HEM JIHOONpoTeMHaMu. MypeunoBrit ¢no#l, BuauMo, cBo6oAHO IPOHM-
UAEM 178 Pa3ndgdHblx BemecTs. IIpoMexyTox MEXay MYPEHHOM M MIazMa-
miaeckolf  MeMOpaHOH Ha3bIBalOT NEPHNAAIMATHUECKHM NPOCTPAHCTBOM.
B Hem HaxonsTCs OEnKH, B TOM HHCAE [eNOMMMEpPa3sl (IPOTEHHA3BI, HY-
KAea3bl, HANpUMEP PECTPHKIHOHHEIH depmeHT EcoRI), nepudepuueckue Hen-
Ki MUIa3MATHYECKOH MemOpaHE! ¥ Tak HazbBaeMble CBA3ylonme Gemku, TTo-
CNEAHHE YYacTBYIOT B IIEPEHOCE HEKOTODHIX CYGCTPaTOR B IHTOMIA3ZMY
H CAyXaT pelenTOpaMi XEMOTAKCHYECKHMX CTHMYJIOB. [lepunnasMaTuveckoe
NpPOCTPAHCTBO, MO BCEl BEPOSTHOCTH, MTPAET TAKKE PONB B OCMOPETYNSLIHML.

224 Hancynul ¥ ¢cnusb

Ha x1eTOYHEBIE CTEHKH MHOTHX OakTepHil HaCAaHBAIOTCS CHAPYKH Bomee M
MeHee TONCTHE CI0H CHARHO OBOJHEHHOTO MATEPHANa C BHICOKMM COJIEPKa-
HHEM BOJbl —KANCY/bl ¥ CNK3b. Takue IOKPOBHL HE AMEIOT M Oaxrepuid
KU3HEHHO BAXHOTO JHAYEHHA, HO 001aJaHKe KalNCYAoi TPUAAET HEKOTOPHIM
NATOTEHAMM $akTepHAM pE3HCTEHTHOCTh K (GAarOuMTO3Y M TEM CaMEIM HO-
BHIUAET KX BHPYICHTHOCTH JJIA TO/ONBITHRIX KHBOTHBEX.

Kancyns. Kancyas MoKHO yBAAETH ¢ NOMONIBIY CBETOBOTG MHKPOCKO-
na, ecau JODABHTL K MPEMAPATY TAKHE KPAacHTENH, KAK HUTPOAMH, KOHTO
KPACHBIA WAM KHTAHCKYIO TYIIb, KOTOPHIE B KaNCyAy He npoHukaot. Ilony-
YAETCA HETATHBHOE KOHTPACTMPOBAHME, CBET/AAs KalCy/a BRUICIACTCH HA
TeMHOM GoHe (puc. 2.30 u 2.31). Bosee TOHKHE KANCYNHN [HEBMOKOKKOB CTd~
HOBATCH BHAMMEIMH TIpH J0OaBACHHH TOMOJIOTHYHON AHTHCHIBOPOTKM MpH
3TOM OPOHCKONMMT OTNOXKeHAe Oenka antuten. HaGmiomaemas kapruna Ha-
noMuHaeT Halyxanue («peaknds HaGyxaHus» Heiidensga). B GonpmmHcTBE
CIIy4ach xaficyJa COCTOMT M3 IOJHcaxapumoB (y Streptococcus mutans, S.
salivarius, X anthomonas, xopareGaktepuif). Kancyasusie nonucaxapuapt mo-
MEMO THAIOKO3BL CONEPIKAT aMMHOCAXapa, pamMHO3Y, 2-KeT0-3-1€30KCHIANIAK-
TOHOBYIO KHCAOTY, YDPOHOBBIC KMCIOTHL H TAKKHE OPraHU4YecKHe KHCIOTHI, KaK
HUPOBHHOTpAAHAS M yKcycHad. Kancymsl Hekotophix BuaoB Bacillus (B.
anthracis, B. subtilis) cocTosT U3 TONMIENTHIOB, B MEPBYIO OY¥Epeab NOJH-
THYTAMHHOBOH KHCIOTRL

Cmazn, MHOTHE KOMIOHEHTH KanCy/bl BBIIEAAIOTCH B OKPYRAIOLIYIO
cpeny B sune cmuzn. HHoroa nyTeM BCTpAXHBAHUS MM FOMOTEHM3auHl Gak-
TepHANBHOI B3BeCH MOKHO Ya/IHTh KamiCYAbl C MOBEPXHOCTH KJIETOK H 3a-
TeM BHUAEINUTE CHH3b U3 NUTATENBHOH cpeiht. Ocobenno oGuiEHOE 0Gpaso-
BaHfe CAM3HM HAOMIONAETCA Y MHOTHX MHKPOOPraHU3MOB B Tex CIIydasx,
KOTAa  cpeaa  COOCpHHT  caxapody. Masectwelii  npumep - Gaxtepun
Leuconastoc mesenteroides (Ipe/iCTABUTENE IeTepOdePMEHTATHBHBIX MOJO0Y-
HOKHCTIBX GaxTepuil), koTopas GHICTPO DpeBpamaeT pACTBOP, copepikamil
TPOCTHAKOBHEA Caxap, B A€KCTPAHOBHIE CTYICHE, 34 YTO €€ HA CAXAPHMX 3a-
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Pre. 2.30. Kancyms: Oaxrepnil —nypnypHoH cepoGaxtepum Amoebobacter voseus (A)
u asoTdukcupyoluei Daktepun Azotobacter chroococcus (B). Knetxm cycnemampo-
Banu B Ty (A-1200 x ; doto N. Plennig. B-500 x ; doro D. Claus.)

BOIax HasmBaloT «BaxTepHeil aATymIaubell HKpEY. DTO NPEBpALCHUS MPOHC-
XONUT BHE KJCTKH H KaTANM3MpYeTcs BHEKIETOYHOH rexcosmiurTpanchepa-
30ii — EKCTpaHCAXAPO30MH

n Caxapo3a + (1,6-0-TJok03RI), > n OpykTosa + (1,6-¢-TTOKO3HI), .,

JekcTpaH —3T0 HOJHCAXAPHA, KOTOPEHI COCTOHT H3 OCTATKOB o-D-rimokoswl,
COSHHHEHHHX B nojoxeHus 1,6, HHave ToBopA, 5T0 1,6-a-TmokaH. Ilapan-
FAEABHEIE TONHCAXapUIHbIE UETIOYKH CBA3AHE] B CAMHYIO CETh. JIeKCTpaH BXO-
[T B COCTAB KPOBE3AMEHWTEJIEH, HCIOJb3yeTCH AJNf MOBBINEHHA BA3KOCTH
BOJHHIX PacTBOPOB ¥ CAYAHAT OCHOBOH JekcTpaHoBoTO rens (cedanexca).

Prc. 2,31, Kancynel BakTepHii
Henoukn KIIETOK Bacillus
megaterium, CYCOSHOHPOBAHHBIC
B Tymu. Ha temHoMm ¢QoHe ua-
CTHYCK TYIOM KANCYNEL BBIAE-
WAKOTCH KAK CBETIRIC 30HH. ®a-
30Bblif KoHTpact, 1000 x . (Po-
Tt0 G. Bohtken, Diss., Géttingen,
1965
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CTpenTOKOKKH, BHI3HIBAIOIINE Kapuec (paspymieHne 3y0oOB), B TOM HUcHe
Streptococcus mutans w S. salivarius, BEIIEINIOT APYIYH) TeKCO3MITpaHchepa-
3y, NPEBPALLAONUYIO €AXapo3y B NOJHPYKTO3ZHM (JIeBaHBl). DTH IOJHCAXa-
PHIBL OTKAAORBAKOTCH Ha TOBEPXHOCTH 3yGOB M CIyXAT MATPHKCOM, B KO-
TOPOM HAKaIJMBAIOTCH KHCIHE NPONYKTHI OpPOXKeHMs, BLIZWMBAEMOTO CTpel-
TOKOKKaMH, TJIABHEIM OGpa3oM MOJOYHAs KHCIOTA.

Baaraasma (unmn  wexnst) Braramumamu  HassiBaloT TpYOKOBHAHEIE
9eXJIhl HUTHATEIX BaKTepHil, HaskiBaeMHX xjaaMugobaktepusmu (Sphaerotilus
natans @ Leptothrix ochracea). OHR cOCTOAT U3 IeTCPONONMCAXAPHAA, COACD-
KALETO TJIHOKO3Y, INIIOKYPOHOBYH) KHCIOTY, TAlakTody v dykoay.

HanpasnenHoe BELACACHHE cau3d B GopMe crebesbxa obecneunsact He-
KOoTOpeIM OaxTepusm (Hanpemep, Gallionella ferruginea) BO3MOXHOCTE OTpa-
HHYEHHOTO TIEPEMEILEHHH ; CIM3E MOXKET TAKKE CBEIHBATE OTAENBHEIC KJET-
K¥ B IJIMHHBIE JeHTH (Zoogloea ramigera, puc. 2.32) MM KOXUCTHIE IJICHKH
(Bacteriogloea). Acetobacter aceti subsp. xylinum BRIAECTSET NENARONO3Y, KO-
Topas ODBEOMHSET KNETKM B NPOYHYIO KOKHCTYIO NACHKY (“Mycoderma
aceti”).

Kanerku Sarcina ventriculi (puc. 2.33) u Lampropedia hyalina ckneuBarotcd
UEJUTF0T1030i B arperatsl mpasuanHol dopMe, Llenaronosa a 3THx ¢aydasx
CAYRHT CBA3YIOUMM BEIIECTBOM M N0 CROGH CTPYKTYpe W YHKUHH OTAH-

Pre. 2.32. CipoeHne  xonoHHi
Zoogloea ramigera. A— TUnKuHAA
dopMa komonwii; B—oTnensabe
KNETKH B CIH3HCTOM OCHOBHOM
semecTee. (Unz R.F,, Dondero
N.C, Canad. J. Microbiol, 13
[1967] 1671.)

2, Knetka u ee cTpykTypa 63

Pre. 2,33, Ilaketw xnevok Sarcina ventriculi, BHpPOCILKHG B OHTaTENbHON cpege. (Cau-
MOK B CBeTSIOM mone, 750 x ; doto D, Claus.)

YAETCH OT BEIIECTB KAnCyJdblL YTparTa clocoBHOCTH K 0Dpa3oBaHuIo HENmo-
JIO3BI B, PE3YJIBTATE MYTANHK HE BJIMAET Ha CNOCOOHOCTH MHKPOOPTAHH3IMORB
pacTh.

buocunTes. [loancaxapuasl, HaXOAAMIHECH CHADYXKH OT KIETOYHOH CTeH-
KH, HasmpBawT sk3onomucaxapuiamu. Mo duzmdeckuim CBOHCTBAM pasziu-
YaoT KANCYJR U CrMzd. Korma IK3ONOMKCAXAPHABI OTHOCHTENBHO HPOYHO
CBS3aHHI C KJIETO4HOH CTEHKOM, rOBOPAT O KANCY/IaX; €cH Ke ¢BA3bL HEMpod-
Had uian ee BooDiie HeT, TOBOPAT O CIH3H.

Yto kacaercd OHOCHHTE3a 3KIONOMMCAXAPHAOB, TO CIEIYET OTMETHTE
OBa MOMEHTA: 1) HEKCTpaHE! M JICBAHBI CHHTE3IHPYIOTCH BHEKACTOYHBIMH
depMEHTAME M3 j[CaXapuaoB; 2) COCTABR DOJNBIIMHCTEA SK30M0HCAXAPHIOR
HE3aBHCHM OT HCIONB3YeMOro cybcTpaTa—myTth WX OHOCHHTE3a CXOAeH
C MCXaHH3MOM I[IOCTPOCHMS MYPCHHA HJIH JTHOONOJIHCAXapHIOB. Bo Beex
Tpex mNpoueccax ydacrteyror UTP #  nunumpy  yHaexanpennmaudocdar
(Css-mommu3onpeHoun). AKTHBMPOBaHHEIE ypuauHTpHbOchaTOM Caxapa
(UTP-caxapa) OpHCOSAMHSIOTCE K JIMNALY-MEPSHOCIHKY, KOMOHHHpPYIOTCH,
o0pa3ys eugocnenuduuecKHe rOMO- HIM [ETEPONONMMEDPHBE CTPYKTYPHBIE
KOMIOHEHTHI Oy1YyIIEro MosMcaxapu;(a, H BEIBOJATCHA M3 IPOTOMIACTA B Ha-
PYXHble CJIOH KIETOYHOH CTEHKH, T/ie CBA3BIBAIOTCA B MAKpPOMOJIEKYIAPHIA
IKIONOIACAXAPHA,

225 HiryTurM 1 NoABMIKHOCTE

MoasrxnocTs GakTepuit MoeT OBECHNEIWBATHCA PA3JHYHBIM  00pa3oM.
¥ GoABNIMHCTBA AKTHBHO IEPEIBUTAOLIMXCH, IUIABAIOIMX OaKTEpHil JBHXKC-
HUe OOYC/OBNEHO BPAMEHMEM XTYTHKOB. JIBMraThcs Be3 KIyTHKOBR CIO-
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EUNONAPHOE
MOHONONAPHOE MOHONONAPHOE NONVTPHXANBHOE
MOHO TPUXANBHOE NONUTPUXANEHOE [AMOUTPUXANBHOE}
A .

NEPUTPUXANBHOE

PROTEUS

ViBRIO PSEUDOMONAS ~ CHROMATIUM
SPIRILLUM

THIGSPIRILLUM

Puc. 2.34. OcHopnble THOH RTYTMKOBAHMS M THIBl IBHKEOHM SaxTepii.

COOHEI crOnb3sme BakTepHH (K KOTOPHM OTHOCATCA MUKCOBAKTEpPUM, rHa-
HOOAKTEpHH M HEKOTOPLIC APYTHE IPYMNLI) ¥ cOEpoxeTh. O MeXaHH3IMax uX
Apuxenus OGyNeT CKa3aAo MpPH pPAcCMOTPEHHM COOTBETCTBYIOIIMX TPy
BakTepuii.

Pacnosnoxenne ®ryTuicos. PaciiojioxeHHe XIYTHEOB ¥ MOJBHWKHBIX JyGak-
TEPH —3TO NPH3HAK, XAPAKTEPHBIH A3 ONpPEAENeHHBIX TPYIIL, HO3TOMY OHO
AMEET TAKCOHOMHAYECKOE 3HAueHAe. ¥ NaloYKoBHOHMX OaKTepHil KryTHKH
MOTYT NPHKPEIIATECH OJAPHO HIH JaTepanbne (puc. 2.34). Cpenu Oakre-
pHil ¢ MOHONOAAPHEBIM KTYTHKOBAHHEM JIHIIE HEMHOTHE CHAGXEHBI TOIBKO
ONHEM, HO 3aTO OCOOGEHHO TOJICTBHIM IRIYTHKOM-3TO MOHOTpuxu (Vibrio
metschnikovii, puc. 2.35; Caulobacter sp.). ¥ MHoOrux Oaxtepuif ¢ MOHOHO-
JAPHEM H OHMOASPHBIM KIYTHKOBAHHEM OOUHOMHBLL IO BHIY MXIyTHK
B nedCTBUTEABHOCTH NpeACTABIeT CoGol mydox u3 2-50 Xryruxos (momu-
TpUXH). MOHOMOJAPHO-TIOANTPAXANBHOE DPACIONOKEHHE JKTYTHKOB HAa3bl-
BAIOT Takke JogoTpuxaiembM (kak y Pseudomonas, Chromatium), a Guno-
JIAPHO-NOAUTPHXANBHOE - AMDHTPHXAILHLIM (v Spiriflum). ¥V Selenomonas
HMESTCA ONMH IYYOK XTYTHKOB, NPHKpelUieHHsl cboky (puc. 2.36,5). Hpn
NEPHTPHXAMLHOM pacHOnoKeHnH (kak y Enterobacteriaceae, Bacillaceae u He-
KOTODHX ApyrHx DaxTepmii) XTYTHKH pPacHojararoTca no BoxaMm KIeTKH uid
Ha BCEH MOBEPXHOCTH (puc. 2.36,4).
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Pac, 2.35. Tunsl xryTHEOBaHMS (21eKTpoHALE MHKpodoTorpadun). A. Aguaspirilium
serpens ¢ NONAPHO PACHONOXEHHBIM HYYKOM XIYTHKOB (nepurpux); 11000 x. B.
Vibrio metschnikopii ¢ MOIAPHO PaCIONOMKCHHBIM GAHHOYHEIM JXI'YTHEGM (MOHOTDHX);
7100 x . (Hanslmenne Metamiom; doro W. van Iterson.)

Pac. 2.36. Tunsl XryvHxoBaHus (3MeKTpoHHble MukpodoTorpadun). A. Proteus
mirabilis ¢ nepNTPUXATILHBIM PacOONOXeAHEM XIyTHKOB (KOCO€ HANEINEHHEe NITaTHHOH
¢ nannaanem, 9500 x ; doro H. Frank). B. Selenomonas ruminantium ¢ navepajibHbI-
MH KIyTHKamH (HeraTHBHHHA KoHTpacTt, 4080 x ; dovo V. Kingsley.)

5—-1169



66 2. Knetka W ee CrpykTypa

Puc. 2.37. Thiospirillum jenense. (@azosslif kouTpact, 1200 % ; doto N. Pfennig)

Bumpaenne xryraxos. PaccMoTpeTh XKIYTHK (WM HYYOK KIYTHKOB)
B HPOXO/IAMIEM CBETE UM B YCIOBHAX (A30BOIO KOHTPACTA YAAETCH TOJBKO
y Hemuorux Oaxrepuit, manpumep y Chromatium okenii, Bdellovibrio,
Thiospirillum (puc. 2.37). V wmuorux ppyrux Oaxtepuit  (Psendomonas,
Spirillum 9 Ap.) KTYTUK ¥ 30HY €r0 OMEHUA MOXHO YBUJIETH TOALKO B TEM-
HOM toJie. Jleryue Bcere BHISBJIATE KIYTHKM IyTEM HaHECEHHX HA HUX KpacH-
TeAd MM METANIA, 3 TAKKE ¢ MOMOWIBIO JEKTPOHHOTO MHEPOCKONA.

Dyucipd Kryaxos. Y SonsluxHcTBa OakTepuil ¢ NOJISPHBIM PacHONONKE-
H¥eM SKTYTHKOB MOCIEfHME JCHCTBYIOT NOM0GHO KopaGelhHOMY BHHTY
H MPOTAJIKHBAIOT KJIETKY B oxpykaroneil ®xugkoi cpene. JXryTuk npeacras-
ngeT coboif CNMpanbHO U3BHTYI) HUTDh, MPUBOJHAMYIO BO BPAIATCNBHOS JBH-
MEHUE «MOTOPOM», HAXOMAMAMCH B MECTE €6 NPHUKPEIIEHM B NIaIMATHYIC-
ckoli MeMGpade. /Ins TepeMENiCHUS KIETKM MOXET CAYXKHTE ONUHOYHEIR
KIYTHE MM MYY0K KryrukoB. JKTyTHEM BpamaloTcs CpaBHUTENLHO DLICTpO;
HaupuMep, ¥ CIHEPUILL OHA coBepmaroT okono 3000 obopoToB B MAAYTY, 910
OnU3KO K CKOPOCTH CPEMHEr0 3MEKTPOMOTODA. BpaiueHue KIYTHKOB TPHBO-
JUT K TOMY, UTO TEJIO KJETKH Bpawaercs npuamepHo ¢ 1/3 aroif cropoctu
B NMPOTHBONCIIOKHOM HANPABICHAH.

JKryTHKH MOTYT CHOHTAHHO WJIH B OTBET Ha BHEINHWH CTUMYI M3MEHATH
Hamnpapiende BpameHds (pHc. 2.34). ¥V HexorophIXx GakrTepuil ¢ NOAAPHEIM
pacmoaoXeHeM XIYTHKOB 3TO APHBOOMT K TOMY, 4TO KJIETKA HayHHAaET
npuratbed BenAaTth. Korna v Chromatium okenii B OTBET Ha BCHBIIKY CBETA
HanNpaBIeHUe BPAIISHHA XIYTUKOB MEHAETCH, NYIOK KIVTHKOB NPEBPALLALT-
¢ B THAHyINee NpHcnocobncHHE, MPH 3TOM HAa3a[ KIETKA IEPEMENAETCS
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B 4eTHIPE Pd3a MEAJICHHES, €M BNEPE]l, K €€ ABIKCHHE CTAHOBHUTCSH «KYBbIp-
xaroumMmear. Y Thiospirillum  jenense —rurantckoii  doroTpoduoit cnm-
pHIUIBL — €MUHCTBEHHBIA NOJIAPHBIA IY90K KTYTHKOB IIpH o0GpaTHOM IBHXe-
HEe ObeTcs yxe He BIepeiM KJETKH: IPOCTPAHCTBO OHCHHA XI'YTHKOB
Teleph OXBATHIBAET KICTKY ¢ OOKOB: OHO Kak Obl BLIBEDHYTO HAUIHAHKY
(noobHO BHLIBEPHYTOMY EETPOM 30HTY). Y CHHPWIA ¢ aMQHTPHXajbHBIM
pacloOfIOKEHNEM KTYTHKOB B TAKOM NOJIONKEHHH HaXOMHTCH, CMOTPA 110 06-
CTOATENRCTBAM, TO OfHMH, TO ApYroil myvok.

IlepuTpuxanbio pPacHONOKEHHHIE XryTHrM Escherichin coli pabotalor
KaK OJUH XOpOINo CKOOPAMHHPOBARHBIN CIHpPANBHHE NY40K M HPOTAIKH-
BAIOT KJIETKY 4Yepe3 cpedy. B Tex ciyyasx, Korjia HampaBjeHUe BPAIUEHHA OT-
AEABHBIX XIYTHKOB MEHACTCH, KJISTKa HAYHHACT «KYBHIpKaThem». Ilo-BHaM-
MOMY, TEPUTPUXANBHO PACIOJOKEHHEE XIYTHKH HE MOTYT CAYXKHTh
TAHYLUMM TIPACIIOCODIEHMEM.

BakTepn, cHAOKEHHLIC XTYTHKAMH, MOTYT TEpPEJBUTarbex OYeHb Obi-
cTpo: Bacillus megaterium co cxopocthio 1,6 Mm/MuH, Vibrio cholerae—
12 MM/MHH. DTO cooTBeTcTBYET IpuMepHo oT 300 no 3000 pmur Tema
B MEHYTY.

Toukoe cTpoenne KryThkoB. JKryrHkH mpeicTasmaioT coBOH CunpalibHO
3aKpydeHHBIE HHTH. ¥ pasHbx OakTepuil OHH PasiMY¥alOTCs 00 CBOEH TOA-
mEae (12-18 BM), aomHe (10 20 MKM), 2 TAaKXKE TIO JUIHHE M aMOJIETYAS BHT-
Ka. DTH JIapaMETPhl XapakTepHB! 18 KaXKA0TO BHAZ. Y HeKOTOphIXx GaxTte-
puii MOTYT OOpa3OBHIBATBCA KTYTHKH pasHbix THnos. HHTH XCyTHKOB
COCTOAT M3 clenuduyeckoro Gemka daremisa. OHE NOCTPOEHHI M3 CYOL-
€OUHHL ¢ OTHOCHTENLHO MAanod MONMeKyIaApHOH maccoll. CyDbeaHHHIEI pac-
IOJaraldTcd HO CHHPATH BOKDYT BHYTPEHHETO CBOOONHOTO OpOCTpAaHCTBA
(momobHo  GeNMKOBHIM MOJIGKYAaM B BHpyce TabadHoif MO3aBKM; CM.
pasa. 4.1). TakumM obpazoM, CTPYKTYPA XKIYTHKA ONPE/ENAETCS CBOHCTRAMHE
Benxosnrx cyGneunu,

XKryruk cOCTOMT M3 Tpex HACTeif — OHMCAHHOH BRITIE COMPAJTLHOH HATH,
«Kproka» BOIM3M NMOBEPXHOCTH KJIETKH W GazanbHoro temappa. C noMomsio
BasafBHOrO TEMBLUA AKIVTHK 3AKPEIUIEH B ILIAIMATHYECKOH MemGpaHe u
8 KneTO4HOR crenke (puc. 2.38). OHO COCTOUT M3 NEHTPANBHOIO CTEPIXKHA, HA
KOTOPOM Y rpaM-OTpPHUATEILHBIX OakTepHii Haxoasres JAse naps! konen. Ha-
Py#Haa napa (xoybna L ¥ P) pacnomoxeHbl Ha ypoBHE HApYXHOIO H BHYT-
PEHHEro ¢noeB KIeTOYHOH CTeHKH, a BHYTPEHHAd napa (koiwua S u M)—Ha

Prc. 2.38, [TpukpenncHHe XryTHKA k KNETOYHOH CTEH-
K€ H nnasMaTrHyeckodl MeMGpaHE Y rpaM-OTpHUATENb-
HOK Oaktepun. H—HHTbL XryTHKa, Kp—-xprouok Xry-
Tra; IIM —nnasMatnveckas membpana; JIC —nmio-
Homacaxapuanelii  cnoit; JII —nenTHAOrMMKaHOBHIA
CNOH; Cm ~cTepkeHs.
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YPOBHE HapykKHOTO COfA IUIAZMATHYECKOH MeMOpanbl. Tak kKak y rpam-llo-
NOKUTEABHBIX GaxTepkil HApYKHas IApa KOJEN OTCYTCTBYET, NOJATAOT, YTO
IUIA BPAILCHMS XTYTHKOB HeoBXo[uMa TOJbLKO BHYTPEHH:s Napa. MOXHO
NpeACTaBUTE cefe, uTo Koabuo M nelicTByeT Kak NpHBOAHOH THCK, 2 KOJbIO
S urpaer poAb HOMIUKMNHKKA HA BHYTPEHHEH HOBEPXHOCTH MEMTHAOr THKAHO-
BOTO cnos. MonexyaspHEE MexaHM3M BPAIATEIBHOTO «MOTOPa» KIYTHKa
TIOKA HE BHEICHEH.

O- u H-awrmrenwl. Proteus vulgaris 9acTo pacnpOCTDAHAETCS MO Beed mo-
BEPXHOCTH arapa B BHAE TOHKoro ceporo Hanera (H-dopma, ot Hem.
Hauch-naner). Takoe «poeHue» OOBACHAeTCH GONBIIOE MOIBHXHOCTBIO
kaetox. HekoTophle TaMMEL Haseta He oGpasyroT (O-gopma, o1 Hem. ohne
Hauch - 6e3 HaneTta). DTH mMTAMMEI HENOABUXKHEBL, OHM AUIIEHH XIYTHKOR.
OTcroma BefeT ¢Boe Hawano OBLMHAX TEPMHHOMAOTHA, NpHHATa® B DakTe-
pHMANBHOH CEpONMATHOCTHKE, ZHTHIEHBI TOBEPXHOCTH umH Boobine Tena
KmeTkd (comaruueckue) HaswBaroT (J-aHTHTEHaMH, a AHTHIEHH XIyTH-
KOB — H-aHTHIeHaMH.

DOumBpun 1 muM. T1OBEPXHOCTE HEKOTOPHIX DaxkTepHil MOKpHITA DOJB-
muM uMcaoM (0T 10 no HECKOABKHX THICHY) JUIHHHBIX, TOHKMX NpP#MBIX HH-
Teil TonmuHOR 3-25 HM W OnuHOH mo 12 MKM, HaswpiBaeMbix (GuMEpHEMHA
win nanamd. OHHE BCTpedaloTCAd Kak ¥y KTYTHKOHOCHBIX BHAOB, Tak M
¥ $opM, JHIIEHHBIX XIYTHKOB, OT HHX CeAyeT OT/AMYAThL MOJOBHIE ITHMH,
WM nuaM thoa F, xoropele GeUld  oOHapyXKeHH ¥  KJIETOK-AOHODPOB
Escherichia coli K 12, T.e. y mTaMMoB, colepXkammX noacoeod daxktop F
(F*, Hfr). Iluna F pcTpedaroTca TOJIBKO NO OgHOR HAM IO ABE HA KIETKY,
OHH MMEIOT BMA, HOJLIX GelkoBwX Tpybouek amauod ot 0,5 mo 10 Mxm.

Xemotarcue, CpoGoaHo nepeapuraronmecs 0akTepHH CIOCOOHHE K TAKCH-
¢aM —HanpaBleHHHM JBWXKEHHAM, ONpEJeINeMLIM BHEIIHHMH CTHMY/IAMH.
B zaBucHmMoOCTH OT (JaKTOpPOB CpEiBl, BRLI3BIBAIOUIMX HANDABACHHOE NBHXEC-
HMe, TOBOPST O XEMOTAKCHCE, a?poTakcHce, GOTOTAKCHCE M MATHHTOTAKCHCE.

TMonpwkHbie GAKTEPHH PEATHPYIOT Ha XMMHYECKHE pa3fpaxKHTeNH — CKaf-
JIMBAIOTCH B OJHHUX MECTaxX, a ApYTHX MecT H3beraror. Taxas peakuus CBo-
60oHO NepesBMraloUXCAd OPTAHHIMOB HA3LIBAETCH XeMOTaKCHeoM. Cxore-
Hus Gaktepuil obpazyioTcs nog NefcTBHEM XHMHICCKHMX (GAKTODOB CHELVIO-
umM obpazom (puc. 2.39). ¥V dopM ¢ NEepPHTPHXAIBHBIME KTy THKAMH
BOIMOMHEI TOJILKO [Ba THAA IBHTATEIBHOTO NOBEISHHH: NpsMOIHHEHOE
NBHOKEHHE ¥ KYBeIpranHe. [TociaenHee npepriBaeT NMpaMOJIMHEHHYIO Npobex-
Ky ¥ usMmeHser Hampaenense nytu. Korza Oaktepus oxaselBaeTcd B cpeie
¢ TPaJMEHTOM KOHLEHTPauuH «IIpHBIEKarouEro» e cyGeTpaTa (aTTpakTaH-
Ta), €¢ NpAMOIHHEHHOE IBIDKEHUE [UTHTCA MHOTHE CEKYHIBI, €CJIH OHa IUILI-
BeT [0 HaNpPaBJEHHIO K ONTHMANbHOH €ro KOHUSHTpAuHH; OJHAKO Takoe
JIBHXEHHE Yepe3 HEeCKOJBKO CEKYHI TPEKPATHTCA, €C/Id OaKTepus TUIBIBET
B OPOTHROMNOMAOKHOM HANpABJEHHH. XOTHA HANpaRJcHHE NpAMOIHHeRHOTO
JBHKEHHS IIOCHE KYBBIPKAHIH OKa3RIBASTCA CORCPLICHHO COY4aHHBIM, TEM He
MEHee 3aBHCMMOCTE JJIHTENBHOCTH TAKOTO OBHKCHHA OT €ro HampaBeHHS
NPHBOAMT B KOHEYHOM pe3yNbTaTe K HaKoIUTeHHro Baxrepwii 8 obnacru on-
THMATBHOM KOHIEHTpaliK cyBcTpaTa. 32 YYBCTBHTEABHOCTE K XHMHYECKOMY
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KoHUeHTpAUHA —————————————

I

Prc. 2.39. XemoTakcHueckHe JBHKEEHMs. A. B HOpManbHOl (H30TponHoi) cpeae Gak-
TepHs IUIEBET NOYTH IPAMOIHHENRHO H KYBLIDKAETCH [IPHMEPHO Y€pPE3 PABHLIE IIPOME-
KyTEH bpeMeEH. B. B rpagsenTe KOHUEGHTPANMH KAKOrO-THOO «IPUBIEKAOLISIO» Be-
[ecTRa (ATTPaKTaHTa) YacTOTA KYBLIPKAHHA YMEHbLIAESTCS, KOrAa KIETKA IJIBIBET
B «IpPABHITLHOM» HANPABICHHH, T.€. B CTOPOHY ONTHMyMa kowmentpanui B. B rpa-
AMEHTE OTMYCMBAMOILEIC BEHIECTBA (peNeinedTa) KaeTka pefleT cela mpoTHBOMO-
JIOXHBIM 00pazoM.

CTHMYJIy M 33 pearEpOBaHWE Ha HETO OTBETCTREHHE XEMOpenenTopsl B pane
cITy4aeB ITH XEMOPEUENTOPL NeliCTBYIOT HE3aBRCHMO OT citocobHocTn Bax-
Tepril YTHIM3KPOBAThH AaHHBIA cybcTpar. Hanpmmep, HEKOTOpBIE MyTaHTh
TPOAODKAIT COBEPIIEHHO HOPMATLHO PEardpoBaTh HA Ompe/leieHHoe THATa-
TEJBHOE BELIECTBO, XOTH W NOTEPAAH CIOCODHOCTE €ro HCNOJB30BATh.

AspoTakcue. Y moaBMkHLIX OakTepuif MOXHO onpegemTh THN MeTabosmima
(aspobublii MK aHa’po0HLIH) MO HX AIPOTAKCHYECKHMM JBHEKEHHAM H CROMIEHHN Ha
ONpENENeHHRX PACCTOAHHAX OT Kpas NOKpoBHoro cTekna. B crmoe Gaxtepud, mome-
WMCHABIX MEXAy NPeAMSTHBIM H HOKDOBHBIM CTeRNaMH, aspodmisheie OaxTephm
CKANJIHBAIOTCH ¥ KPAA NOKPOBHOrO CTEKIA HIH B HENOCPEACTBEHHOH OamM3oCcTH OT
OKa3aBMIMXCH B NPENApaTe My3plPHKOB BO3AYXA; 2TO YKA3LIBAET Ha MX MOTpebHOCTH
B a3pobHLIX YCIOBHMSAX M Ha TO, 4TC HeOOXOZHMYHI JHEPIHIC OHH IIONYYAROT 32 CHET
apixagna (puc. 2.40). Ctporo awaspobuble GakTepun GyayT CKaNnHBATBCA B LEHTPE.
MugpoaspoduIbaele GAKTEpUH, HAHPHMED HEKOTODHIE NCEBAOMOHATE H CIHHDHLILL,
SyAyT OepxaTRCAd Ha ONPEACNCHHOM PACCTONHME OT Kkpas C momollere Gakrepud,
NpOABNSIONMX MONOXHTENbHLI A3POTAKCHC, JHI€IbMAHY YOAI0CE NPOASMOHCTDH-
POBATH BHIACICHHE KHCHOPOAA NOKANLHO OCBEIIAEMBIMH XJIOPDONIACTAMY 3€JIEHOH BO-
aopocian Spirogyra.
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Prc, 2.40. «®urypsl guxanud» (mo befiepusky) Kak ciefCTBHE a3POTAKCHCA ¥ TOA-
BIXHLIX DakTephi. A3pobHbIe GakTepHn CKaNBHBAIOTCA ¥ Kpasd NMOKPOBHOIO CTeKNa
¥ BOKpYr IOIABIIMX B CPEAY RY3HIPHKOR BO3Ayxa (A). Mukpoaspodmisable SakxTepuu
OCTRIOTCH HA HEKOTOPOM PACCTOSHHH OT KpaeB nokposxoro cTekma (B). Ctporo as-
pobHble GakTepHM CKAannEBaleTcd B meHTPe (B).
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®ororaxcue. PoToTpodHEM NypnypHbIM DakTEpHSM ANg HOJYHEHHE IHEDIHH
HeobxoauMm cpeT. He yaMBHTENLHO NO3TOMY, 9TO B PE3yNsTaTe QOTOTAKCHCA OHE
CKAUTHBAIOTCA B OCBCIUCHHOM MecTe. Ecin BRIIEpKATE B TEMHOTE OPEMAPAT, B KOTO-
poM muoTHax cycneHsus xnerok Chromatium Dy#eT PaBHOMEPHO pacnpenelieHa Non
HOKPOBHBIM CTEKJIOM, & 3aTEM HAOPaBHTh HAa Hero CHOXYCHpOBAMHHIH NMYHYOK CBET3,
T0 GaKkTepuH cocperoToyaTca B obnacTn ceeToBoro naTHa. KneTkn, nonapmme B 370
AATHO CHYYRIHO B Pe3YNbTaTe CBOETo OECHOPSAOUHOIV ABHXEHHS, YKE HE MOIYT €ro
nokHHYTh, Kak TONRKO OHH HODaZyT B TEMAYIO 30HY, HAHDABIICHHE JABIKCHHA XIyTH-
KOB MIHOBEHHO MEHASTCH HA ODPATHOE H KJIETKH BO3BPAILAKITCH B OCBELNEHHOS Me-
cro. HaMenenue paGoThl KTYTHKOB IIPOHCXOIUT Tak OBRICTPO, UTO 3Ta peakiMsa MOnY-
MHIA Ha3BAHME «pPEAKOHN KcHyra» ((poborakcuc). Bmpodem, mns Toro urtoOmEL
BbI3BATE TAKOH OTBET, JOCTATOMHO HaXe HeDONBIIOro pa3nuiMaA B OCBEILCHHOCTH
OByX y9acTKoB. Menkue kneTkn Chromatium CKAnJMBAIOTCH YXE B TAKOM MECTE, rie
OCBEIIEHHOCTE Beero Ha 0,79 Behuc, yem B oxpyxaromeii obgacty. Taxam obpaszom,
0O CBOCH TYBCTBMTENRHOCTH K CBETOBOMY KOHTPACTY OHH HpuOIMAXAIOTCA K CETHATKE
YelIOBEYECKOro rnasa (Aas xoTopoii coorBeTcTRYrOumE Hopor pabeH 04%)

MaranroTakcue, M3 noBepXHOCTHEIX COCE JOHHOTC MIA ITPECHOBOAHBLIX BOAOE-
MGB, a4 TakxXe MopeH Obimw BbLAENeHr DakTePHH (MANOYKH, COMPHIIE, KOKKH), CHO-
cobHBIE OPHEHTAPOBATECH B MATHATHOM HOJIE ¥ HEPEMEINATLCH B HANMPABICHHH JH-
HEH marwuTHOrO noms. OHM comepkaT MHoro xenesa (0,49, cyXoro BemecTsa)
B popme deppomMarsuTHON OKHMCH Xeneza (MArHETHTA), KOTOPAA HAXOAHTCH B rpady-
JaX (MATHMTGCOMAX), PACHONOKEHHRIX OKONO MECT NpMKPenJicHua RryTHEos. bakTe-
PHH, BbIENEHHbIE B CEBEPHOM HOTYIIADHH, (MILYT» CERED; 3/ECH IWHHM MATHHTHOrO
TONA NPOXOAST Uo7 yriom okoNo 70° Kk ropM3OHTY BHH3, B IyDEs BOMOeMa. Markm-
TOTAKCHYECKOE MOBCCHHE HANPARTAET DakTepuy B riyDHHY WA, [JIC OMCHE MANO HITM
BoBCE HET Kuciiopoga. Tak xak MAarHHTOTakcHucckMe OakTepny —aHaspoObl HITH MH-
Kpoa3podMIEl, MX PEARIMA HA MATHHTHOC IOJE HOHATHA ¢ TOYKH 3PEHHSA JIKONOTHH.
Takue KIETKH, 33BCICHHBIC B KOKHOE NONYLIADHE, B MacCe CBOeH, KOHEUHO, TOTHOHYT;
BEDKHMBYT JHIIb HEMHOTHE «HEIPABMILHO» MONAPHIOBAHHDIE KIETKM, KOTOPLIE MOTYT
3aTeM pPasMHOKHTHCA. IlONApHOCTH, OMYCBH/AHO, TCHETMHMECKHM He 3adurcupoBaHa.
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Y MHOTRX MEKPOOPTaHHIMOB B ONPEACICHHBIX YCJOBHAX Cpeibl BHYTpDH
KJETOK OTKIA/BIBAIOTCA BELICCTRA, KOTOPRIC MOXHO pacCMaTpPHBATE Kax 3a-
MACHBIE,— NONHCAXAPH/IDL, XKUPH, MoNHGocaTH U Cepa. DTH BEmECTBA Ha-
KaoanBarKTCA, €CIIH B HUTATEALHOH Cpele COICPXKATCH COOTBCTCTEYHOLIIIC
HECXOHHBIE COEMEHEHHA, HO BMECTE C TEM POCT OaKTepHil orpaHitieH HAH BO-
06].].[6 HEROZIMOMKCH H3-33 HeQOCTATK2 KIKHX-TO OTHEIBHBIX KOMIIOHCHTOB
NUTAHHA HITH HPpHCYTCTBUA HHFHGHTOPOB. 3anmacHele BEINECTBA COACPHKATCHA
B KJIETKaX B OCMOTHYECKH HHEPTHOH QOpME—OHH HEpPacTBOPUMBL B BOJIE,
IpH ycmoBusx, GIaronpHsTHLIX /A8 POCTA, KOTAa B 3THX BEIIECTRAX BO3HH-
K2eT NOTPeOHOCTS, OHH CHORA BKMOMalOTCA B MeTabonusm. 3amacHbie TONH-
caxapuibl, HeATPAJIBHBIE KHPE! B NNOIH-B-rAAPORCHMACTAHAN KHCIOTA MOTYT
CIYKHTH HCTOYHUKAMHK KaK SHEPIrHMH, Taxk H yriepoja. HO3TOMy OpH OTCYT-
CTBUM BHEIIHHX HCTOYHHKOB JHEPrHd OHH MOTYT HpOJJMTh BPEMH CYILE-
CTBOBAaHAN KJICTKH, a Yy CHOpoODpAa3yHIuMX BHIOB-CO3NATbH YCIOBHSA IS
00pa30BaAHHs CHOP Jlaxe B OTCYTCTBUE 3K30TeHHEX cyberpatos. Ilomudoc-
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(aThl MOTYT PACCMATPUBATLCA KaK Pe3cpBHBIH HCTOYHKK docdaTa, a sanac-
Hasg cepa—Kak NOTEHNHAJLHEIH ACHOP 3JIEKTPOHOB.

ITomicaxapu/bl. 3anacHHE YITIEBOAR MHKPOOPTAHH3IMOB €LIE MAJIO H3y-
JeHBL Y HEKOTOPhIX MHKpOGOB NMPH MOMONM UBETHOH peakyHH ¢ PAcTBOPOM
Jrorons yhaeTcs MOSHTHQUIHMPOBATL KPAXMAa (CHHSS OKPAacKa) MM NIHKOo-
ren (KopHiHEeBas OKpacka). 3anacHbie NMOJMCAXAPHIBL, B OTIAHYHE OT MOJIHCA-
XAPUAOB KJIETOYHOH CTEHKH, BCe 0OpasyroTes u3 o-D-riroko3snl; MOJIEKYIIbI
rIMGKO3BE CBA3AHLI MexAy coboM 1,4-0-TTHKO3UAHWIMH CBA3AMH M MHOTO-
KpaTHO CIDHTHI MeXOy coOoll (cM. Takxe puc. 14.2)

CH20H CH:OH CH;0H
0 o] 0,
aH QH OH
HO 0 0 OH
OH OH OH

n
KPAXMARN, TMAKOreH

Baarogaps o-IIHOKO3HIHBIM CEA3AM NOJMITFOKO3HLIE ETH HE BHITAHYTHI
B JUTHHY, 4 3aKpY4cHH BUHTOOGpasHo. Kpaxman, koTOphili ¥ pacTeHHH OT-
KJAJLIBACTCA B GOpMe KpaXMadbHBIX 3EPeH, COCTOMT H3 aMHJIO3bB H aMHJIO-
nekTHHa. J{ois aminossl coctasinet 20-30% (no Becy). MMeHHO 3TOT KOM-
NOHEHT OTBETCTBEH 33 CHHEES OKDAIMBAHHE C WOMNOM; JTa Peakuus OCHOBaHA
Ha BCTPAaHBAaHHH HOJ2 B BHTKH CIHPANH (peaklMs BKTHOYCHHHN).

Kpaxmanonogo6Hoe coeAMHEHHE Y KJIOCTPHIHEB TOMYYUIO HA3BAHHE
«rpaHyno3e Ban «oreHan, Knerku Clostridium butyricum nodTH BEIHKOM
3AII0JIHEHBI MEJIKHMH TPAHYIIAMH 3TOIO BEIECTBA; CBODOAEH OT HUX TOJALKO
TOT OOJIIOC KJIETKM, rae obpasyercs cnmopa. Kierku Acetobacter pasteurianus
H MHOTHX BHuOB Neisseria coflepKar Kpaxmall

T'nuxoreH, Ha3LBACMHBIE TAKXE OKABOTHBHIM KPaxMajaoM», CXOMCH C aMH-
JOMEKTHHOM, HO WEMH €ro BETBATCH e1ie¢ cHiIbHee (yTeM oOpa3oBaHus
1,6-cBa3zeif); y BakTepHil OH BCTpEdacTCs, BAAMMO, YaIue, YeM KpaxMai. -

Prc. 2.41. BunroucHHs TInMKOTeHa B KJIIETRAX
Escherichia coli B. Hakonnenwue riMKOreHa mupo-
H30II0 B0 BpeMs 15-9acOBON a’jpanMd KIETOK
B dochatHoMm Bydepe, conepxamem (,5% rmo-
KO3H. JiekTpoHHas MekpodoTorpadus ymstpa-
TOHKOTO cpe3a (METHIPEXOKKCE OCMHA—OUXpOMAT;
Ypanunanerar; 8000 x). (Poro  P. Hillmer
A F. Amelunxen))




72 2. KneTka v ee crpyxkTypa

Puc. 2.42. Hakonnenue moaE-f-rEApOKCHMAcIgHOR KMCNOTH B KIeTkax Alcaligenes
eutrophus. KI1eTEM B3aTH M3 KynbTypsl B (hase SKCIOHEHOHANLHOTO pocTa (A), a 3a-
TeM nocie 1 4 (B) u 24 ¥ (B) acCHMHIAIHHA YRCYCHOH KHCIIOTHL B OTCYTCTBHE HCTOYHM-
Ka a30Ta. ‘INEKTPOoHHEIE MK podoTorpadmK YILTPATOHKHX CPE30B (METHPEXOKHCh OC-
Mg - BUXpOMAT; YDAHMNANETaT UMTPAaT <CBHHEOA; 6000 x ). (Poro P. Hillmer
H F. Amelunxen)

KOTeH OGHApYKEH TaKkKe Y ApoXoKed u apyrux rpubos, y Oanmmn (Bacillus
polymyxa), y Salmonella, Escherichia coli (puc. 241) u gpyrEx
Enterobacteriaceae, y Micrococcus luteus u Arthrobacter.

HKupononoGusie BeinecTsa. B kayecTBe BRIFO9YEHMIl B KNETKAX MHKPOODra-
HUAMOB YaCTO BCTPEYAIOTCA CPaHYIR U KaneAnkH xupa. B ceeToBoM mMuKpO-
CKOIIC OHYM BHUHK Grarogaps TOMY, YTO CHIBHO NPENOMIIAIOT CBET; UX MOXK-
HO TamKe COKPAlIEBATEL NUHO(QMABHEIME EKpacHTelnsmu-cynaHom III mma
CynaHOM YepHhIM B.

«CyAaHOGUIBHEEY TPAHYTBl MHOTHX GakTepH COCTOAT U3 nosM-P-rua-
POKCHMACJIAHOA KHCIOTH - IO R (Hpa, PpacTBOPHMOTO B XI0potopMe, HO e~
pacTBOpHMOro B 3Hpe H COCTOSIETC NpHMEpHO H3 60 ocratkos f-rua-
poxcadyTHpaTa. /loag 3TOro BELECTRa B cyXoi BHOMacce MOMKET JOCTUTATh
80°%,. Monu-B-THAPOKCHMACIAHYIO KHCAOTY 0GPaszyloT MHOTHE a3pobube

0 Chy CH3|g CHs
HOMO 8] OH
n

NoONAS-rn APOKCUMACNTAHAR KNCNOTA
La = B8O}

GakTepus (puc. 2.42), a Takke nHaHOGakTepud U aHadpobHLIE GOTOTPODHBIE
Gaktepuu (puc. 2.43, 4). ¥ dakynpratHBEHX aHa’pobOB B CTPOrHX asxpobon
OHa HakanjHBAaeTCs, KOT/a KJIETKH MCHRITHBaroT Hegoctatok O, ¥ mepexo-
JAT HA DpoeHHUe NMOITOMY €€ MOXHO PACCMATPHBATE KK HOAMMEpHLIH
BHYTPHKIAETOUHEIH npojtykT 6poxenus. B aspoBHEN yCAORMAX 3TOT HPOAYKT
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Puc. 2.43. KjeTKkE ¢ BKTIOMEHBAMM  TIONH-P-rHApOKCHMACIISHOH  KHCIOTSHL
A Chromatium okenii; B- Bacillus megaterium (apenapaT b Tyl). TeMHLE BETIOYE-
unst B knereax (. gkenii—Kanembky cepil CHMMKH B CBETIIOM nofe; 1000 x . (Schle-
zel H G, Arch. Microbiol, 42 [1962]; Bohlken G., Diss., Gottingen, 1965.)

MOXKET GbITh CHOBA BOBJIEYeH B MeT200MMIM KaK MCTOMHHK SHEPTHH H yIJlc-
poAa M HCTONB30BaH B IIPOLECCE ABXAHHL

HeiiTpabunic xupel (TPHIIHUEPHID), B 0COBEHAO HOJNBLINX KOTHIECTBAX
OTKJIAIBIBAIONMECS B BAKYOIAX APOXOKEH B NPYrHX TpubOB, CXOMHLI ¢ KUpPa-
MIt BRICHIMX OpraHusMoB. [Ipoxxn (Candida, Rhodotorula) moryT Hakammm-
BaTh 10 807, XKUpOB MO OTHOIICHHIO K CYXOMY BEIECTBY.

MukoBakrepus, HOKADAMM H AKTHHOMMIETE HAKANIMBAIOT B KJIETKAX
UHbIE KEPONOJOGHEIE BEINECTBA U YaCTO NAXE BLIETSIOT uX B cpeny. Muko-
GakTepun MoTyT coaepxath no 40°%, BOCKOB (CIOXKHDIE 3bUPET KHUPHBIX KHC-
JOT ¢ AAMHHOM nenLio W CAWPTOB).

Conepxansie 3amacHBLIX KHPOB ONPEAETASTCH COCTABOM MHTATENbHOMN
cpeibl (BBicOKHM oTHOIIEAMEM C/N), H 31H XHpbl MOTYT BbiTh BRIIEACHE He-
THOCPeACTBEHHO M3 KieToK. KonuuecTBa NPYTHX NHOHIHEIX COSNMHEHHH OT
COCTABa CPeAbl NOYTH HE 3ABHCAT. ITH NUTMHAR OCBOOOKIAIOTCH JIHIOL TO-
eNe THAPOM3a BEIKOB W TIONMCAXAPHAOB M TIPENCTABAAIOT coBOll KoMIIO-
HEHTB! JIMNOMPOTCMHOB, BXOMALMX B COCTaB MIa3MATHYECKOH MeMOpaHLI
U BHYTpeHHHX MeMOpaH, H JHIONOIUCAXApUIOB.

TlommpocaTe. MHOTHE 6aKTEPUM U 3€ICHBIE BOZOPOCIH CHOCOGHLI Ha-
Kanmeath $ochoprylo KUCIOTY B BAC IpaHyl nomspocdara. Taxne rpa-
HYJIBt OBITM BUEPBBIC OMUCAHB y Spirillum volutans, NOITOMY MX HA3MBAIOT
BOMMOTHHOBLIME I'PaHYNami; APYTOe HX HA3BAHUE — (METAXPOMATHYECKHE

H OH
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rpanymbi» —0GyCAOBIEHO TEM, YTO OHH BLI3BIBAIOT XAPaKTCPHOE M3MEHEHMe
nBeTa (METAXPOMAa3uI) Y HEKOTOPHIX KPacHMTENCH (METHJIEHOBOIO CUHETrO,
TORAYHAMHOBOTO CHHETO). DTH TPaHYNbl COCTOAT B OCHOBHOM ¥3 noandocda-
TOB ¢ A/MiRol nembio TMNA cony ['poMa (mosmmeradochar HaTpua); 4acTo
HaxOAHMBIE MIPH AHANH3AX NUKAHYECKHE MeTadocharsl ABAAIOTCH, MO-BUIH-
MoMy, apredakTamMii, BOHHKAIOIWMMH NpH pacnajge noandocdaros.

BomoTHHOBEIE TPaHYNBl HIparT poab GochaTHHIX [ENO, 3a CYET KO-
TOPBIX KJETKA MOXET NpH HepocTatke Gochopa B ¢pene OCYIIECTBHTL CIIE
HECKONLKO neaenuii. Kak uerounuku saeprun nomudocdaTsl urparoT BTOpO-
CTEMEHHYIO POJIb.

Cepa. ¥V mmorux Daxrtepwif, oxucaAIOUmMX CynLdHA A0 cyindara, cepa
BPEMCHHO COXPAHACTCH B BHAC [APHKOB, CHALHO mpenoMusioumx ceer. Ce-
pa, HAKOIJICHHAA BHYTDH KJACTOK, TAK K€ KaK H BBIJICJICHHAA KJICTKOM HADY~
Ky, HAXOMHTCH B KHAKOM COCTOAHMY Y NOCTENEHHO NMEPEXOJAT B CBOIO Op-
TopomBudeckylo MouHbuKaruo. KonuiecTBo HAKOIISEMOH CEphl 3aBHCHT
OT COACPXAHHA CCPOBOAOPOAA B OKPYKaromeH cpene: np otcyrcrBun H,S
Cepa OKHCTseTCH 1o Cyibdara. Jluia a3pobHBIX cepHuX Gaxtepuit (Beggiatoa,
Thiothrix, Achromatium, Thiovulum; puc. 2.44) cepa CAYKHT HCTOUYHHKOM
JHEPTUM, a MIH aHa3poOHBIX | QOTOTPOGHEX NYpPNYpHHX cepobakrepwii
(Chromatium)—NOHOPOM 3IEKTPOHOB. BE/odeHus CepHl, BCTPEYAIOIHECH
HHOTHA Y nuaHoGaktepuit m Sphaerotilus natans, MOXHO PacCMATPHBATE Kak
ApPONYKTH OOCIBPCKABAHMS CCPOBOLOPONA, YACTO NPHUCYTCTBYIONETO B Me-
crax obUTAHHA 3THX OPraHH3MOB.

Puc, 2.44. BecupeTHHe BakTepul, OKMCIAIONHE cepoBonopol. A. Beggiatoa gigantea
¢ BKITIIOMEHHAMH CCphl (CHEMOK B CBETNIOM Hone, 300 x ). B. Posetkn Thiothrix (da-
30Bblii koHTpacT, 300 x ). B. Achromatium oxaliferum c sxmoucnnamu xapbomara
kKanbuud n cepu (200 x ). T. Thiotulum ¢ prmovenvsMa cepwl (1000 x ). [®oTo
K. Schmidt (A, B), D. Claus (B), J. W. M. La Riviére u H. Schuur (I').]
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Apyrue kjeTounsie Br/posenna. Y Bacillus thuringiensis ¥ poaCTBEHHEBIX
sunos (B. laterosporus, B. medusa) pagoM co CHOpaMu MOXHO GbiBaeT BY-
JIETh  KPUCTAAAOHOA0OHEE BIIIOYEHHA (CM. pHC. 3.6) —napacnopajibHbic
TEJIBNA, COCTOAIIME U3 NPOTOKCHHA, HpOTOKCHH PacTBOPACTCA B KHIHCYHOM
COKE YYBCTBUTENLHMX K HEMY HAaceKOMEIX (TYCEHHn), H 0CcBOOOXIAIommMECH
NPH 3TOM TOKCHH Pa3pyLUacT KHIICYHHH JNHTEAUMH, YTO NPUBOJUT K THOIH
rycenunsl. [Tomydentbie w3 5Tux Ganuiul IPENapaThl, TOKCHUHBIE MHINL JUTA
HEMHOTHX TPYII HACEKOMEIX, YXKE ¢ YCHEXOM NpHUMEHSIOTCH Ons Ouomoruye-
ckoii GopeOBI ¢ BpeAMTENAMMU. .

lazosme pakyomm. Muoorue Bomubie Gaktepun, B 0CcoOeHHICTH (oTO-
TpodHble, HO Takke # OGecusetnbie (Pelonema, Peloploca), ranobaxtepun
(Halobacterium halobium) A HEKOTOPHE KIOCTPUINH COEPKAT Ta30Bbie Ba-
kyomi. OHH OpPHJAOT KICTKAM CNOCODHOCTE W3MEHSTL CBOIO CPCOHION
IJIOTHOCTE H OCTaBaThC B3BSIICHHHIMH B Bone. Biaromaps takoi cnocob-
HOCTH HEKOTOphIC OakTepuy MOrYT B CTParHQMuUUpOBAaHHBIX O3epax aep-
HKATECH B OLPCACIICHHOM CJIOC BOOAH € ONTHMAJLHBIMH YCAOBHAMH U714 HX
pocta, He mpuGeras K aKTABHOMY JIBIDKCHUIO ¢ MOMOHIEIO KTYTHKOB, AHOK-
cHreHkie (He shygeamomme O,) dororpodHbie BakTepun, B TOM 4HCIE Myp-
nypHeie (Lamprocystis, Amoebobacter, Thiodictyon) u 3enensie (Pelodictyon),
pacTyT B BOJOEMax B aHaypoOHOIl 30HE (B THIOIMMHHOHE) HENOCPENCTBEHHO
HOA CA0EM TEMIEPATYPHOIO CKAYKA—TEpMOKAHHOM (cM. puc. 17.1), Ilnapy-
YEeCTE ITHX OPraHH3MOB, MO-BHAHMOMY, JOCTATOYHA OJ% TOIOQ, 9TOOLI OHH
MOIJIE HAXOAMTBCS BO B3IBCIICHHOM COCTOSHHM B XOJOJHOM (bonee Taxe-
JIoM) CJIO¢ BOJIB THIIOJHMHMOHA, HO He 0GecleudBaeT uM NOgBEMHOM CHabI,
KOTOpas MO3BOJIANA GBI UM JepKaThCH B TenioM (Bonee erkoM) coe Boasl
Hag TepmokmuHomM. OxcurenHnie (r.e. Ppemoume O,) nuamobaktepun
(Oscillatoria agardhii, Aphanizomenon flos-aquae, Microcystis aeruginosa) npo-
[BETAIOT B CJI0#X BHILUE TepMoKJHHA. [ImaBydecTh uX, mo-BHOMMOMY, pery-
JMpyeTcs ¢ NOMOMIBIO POTOCHHTEIA, TYPropa KIETOK, 4 TAKKE IYTEM HIMe-
HEHHS 4HCIIA U BETMMHHBLI TalzoBhLIX NY3ILEIPLK OB,

Kaxmas rasoeas Bakyollb NpPCACTABAsCT cODOM CKONGHHE ra30BbiX
NY3LIPBKOB (BE3UKYN). DTH NY3BIPHKH HMEKOT BepeTeHoobpaanyio dopmy
(mauHApEL ¢ kxOHUYeckuME KoHuiaMu). Fx obomoyka cOCTOUT HE B3 OOBIU-
HOA MeMOpannl, a M3 4nucToro Oenka, 0OMagaroINEro CKIaN9aToill CTPYKTY-
Poit; TOnMIEHAA ¢6 COCTABIAET Beero ymmms 2 M. Ha dotorpadusx mMokno
pazauuaTe pebpa, pacnoyoxeHHBIC HAa YGUIBHAPYYECKOH YacTH MNy3HpPBKA
HogobHo 06pyuaM Ha Gouxe. (BONOYKA NOCTPOEHA W3 GEMKOBLIX CyOBen-
HHIL ¢ MONeKyJApHOH Maccoil 14.10% BeNKoBhiE MONEKYNBL, OYEBHJHO,
OPHECHTUPOBAHE TAKHM 00PA30M, YTO BHYTPEHHSA CTOPOHA CTEHKH OKAIbl-
BaeTcs ragpodobnoil, a HapyxHaa —ruapodunnHol. B kneTke umMeeTcs MHO-
KECTBO ra3OBBIX WY3BIPHKOB, PACMONOKCHHBIX NApPAIACIBHO APYr HpPYTY.
B cBeToBOM MEEpOCKONE Takoe CKOTUIEHWE Ta3oBbiX NYy3EPLKOR (T.€. razo-
Bas BAKYyOJIb) HMCET BHA, ONTHICCKH MYCTOTO Y4ACTKA, CHIIBHO MPEJIOMIIAN-
LETo CBET.

KapSoxcncombt. B x1eTKax HEKOTOPHIX aBTOTpO(QABIX BakTepHii HMEIOTCA
KapboxcucoMbl. Jto moamdapuieckue o6pazoBaHis BEIMYHMHOM ¢ ToONOBKY
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dara, B KOTOPHIX (HHOTAA Hapsy ¢ HeGonbmum kommuecteom JHK) conep-
#ATCA GepMeHT pubynosobuchocdar-kapboxcunaza. Kapboxcucomsl Haii-
neHel 'y Nitrosomonas, Thiobacillus ¥ MBoOTHX uHaHoDaxTepuii,

227 SHaoocnopul M gpyrue NoKoAWMecA GOpMbl

K obpazoBaHuI0o 3HIOCHOP CNOCOBHA TOMBKO Hebonbluas rpynna BGakrTepuid.
OrpoMeOe 3HAYEHHE SHAOCHOP CBA3AHO ¢ HX TEPMOYCTOH4MBOCTRIO. B TO
BPEMS KaK MOMTH BCE OCTAJbHHIE GAKTEpHH, & TAKKE BEIETATHBHBIE KICTKH
criopoobpasyronmx BURoB ruGHYT npi 80°C (npu TeMmepaType macrepHsa-
uy) qepes 10 MuH, TEPMOPEe3NCTEHTHRIE FHACCTOPH MEPEHOCHT ZHATHTEIBHO
Oonee cCHABHBINA HArpeB; HEKOTOPHIE CMOPH BLIAEPKMBAIOT JAKE KHUIAYCHHE
Ha MPOTDKEHHH MHOTHX 4acoB. TpyloeMKas ¥ ACPOTOCTOAINAS TEXHHKA CTe-
punn3auue (00e33apamUBAHMA) pACCMMTAHA Ha YHMMTOXKEHME 3HAOCHOD.
C nmpyrofi CTOpoHBI, TEPMOPE3HCTEHTHOCTS CHOP NMPe/OCTABANET CBOE00pas-
HY}0 BO3MOXHOCT: M3BupatensHOro oforallleHus KYILTYP CnopooGpasyio-
mmx dopM. 3eMI0 WM HHOH MaTepuan, B3fTHE B ONPEICTICHHOM MECTE, Ha
npoTskennk 10 Mun nporpesarot npy 80 uwmi 100°C, 9to npuBoauT k rube-
JH BETETATHBHBIX KJIETOK; TOJIBKO TEPMOPE3HCTEHTHBIE CIIOPHI OCTAOTCH
HU3IHECTOCOOHHIME H NMPOPACTAIOT B MOMAXOAsIUEH MUTATEILHOH Cpeae.

Kaaccndurxama daxrtepuii, ofpasyroumx sxgocnopel. Cnopoobpazymbe
BHIOBI, 32 OJHHM MCKJTIOUEHMEM, OTHOCHTCH K MAMOYKOBUAHBIM rPaM-TIOIO-
KUTEIbHbIM GakTepisM. BONBIIMHECTBO W3 HHAX NOABHXKHC iaronaps mepu-
TPUXANLHG PACNIOIOKEHHBIM XKIYTHKAM. BakTepyn, NpUHALIEKAIHE K POIY
Bacillus,—cTrporue aspobm umu daxynsTaTuBHbE aHaspobm. Pomwt Clostri-
dium u Desulfotomaculum obeenuHsioT aHa’poGHHE OakTepuu, cnmocobHeie
k obpasoBanmo cnop. KaocTpuiun mojiydaroT SHEpruio 3a ciet OpoiKeH:Hs;
Buabl Desulfotomaculum crnocoGHBI MOAYYATH SHEPrHIO MYTEM aHa3pobHOTO
ABIXAHHH, MHCTIONB3YS CyJbGaT B KAYeCcTBE AKHENTOpPAa IEKTPOHOB.
Sporolactobacillus NpUHARIEKMT K HHCAY MOJOMHOKHCIEIX —OakTepHIlL
Sporosarcinag Ameer chepHUeCcKME KNETKH, HO MO CBOHM (GU3HONOTHIECKAM
TmpH3HAaKaM otHocHTes K Gamunnam. Copepxanmie GC (cMm. pasa. 22.1)
B IHK xierox, cnocofHLIX 00pa3oBaTh CHOPHI, YAMBHTENBHO HH3KO; KJIO-
crpunuy, y kxotopeix JHK comepxur ot 22 mo 27 Mou. %, GC, oxa3bpiBaroT-
Cs B KOHIIE CAMCKA MPOKApHOT, PAcIIOJOKEHHBIX B NOpsiKe YORBaHHA ITOTO
ToKa3aTens.

Buspaenne 3nzocnop. IIpH MHEKPOCKONMYECKOM HCCAENOBAHHH CIIOPHI
BHAHEI OJaronaps CBOEMY BHICOKOMY IOKA3aTEI0 TPEIOMIICHHA — TAKOMY
e, Kak y 00e3BOXKeHHOTo BENKa; 3TO YKA3HBAST HA TO, 4TO B CrOpax Bolk-
MO KOJIH4YecTBO Goratoro GeixoM MaTepHaia CKOHHEHTPHPOBAHO B MaJIOM
obseme. Criopa COAEPKUT FOYTH BCE CYXOE BELIECTBO MATEPHHCKOH KJIETKH,
HO 3aHBEMaeT B 10 pa3 menbmnuil 00peM. B COMHHTENBHLEX CAywasx BONPOC
O TOM, UMCIOTCA JIH B KJIETKAX HCTHHHLIC HAOCHOPEI, MOXHO PEIIHThL ¢ IO~
MOUIBIO CNICNHATLHOTO OKpanmBaHus. Ecnm npenapat 6akTepui, (EkcHpo-
BaHHBIH HATrpeBaHHEM, MPOKKHIATHTE ¢ KApOOJIOBEIM pacTBOPOM (YKCHHA, TO
CHOpPBl IIPOYHO CBA3HIBAIOT KPacHTEN:E M He obecnBEMHBAIOTCA AAXKE HPH
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obpaboTke 3TaHonoM uaM ! M yKcycHOH kmCTIOTOH, TOTa KaK OCTaNLHOE
CONEPKHUMOE KIIETKH NPH 3TOM CTAHOBUTCA OECI{BETHEIM.

Cnopoobpazosanue (cnopynsuus). Cnopnt ofpasyroTcs BHYTpM GaxTe-
pHaJBHON KJISTKH. JTOT HPONece Ha4HMHAeTCH ¢ HAKONIeHUA Ge/IKOBOTO Ma-
TepHaNa, HO3TOMY MOKa3aTeNb NPEIOMICHUL B MecTe 06pasoBaHus CHOpH
sozpactaer. Ilponcxojsume npyu ITOM MeTaBOAHYECKHE NpEBpAmIEHUn CO-
NPOBOKAAKOTCHE PACXOJOBAHHEM 3allacHBIX BEWIECTB (HOMM-[-rHOpOKCHMAC-
JIMHOR KHCIOTH y a3po00B M NOIRcAXapHaoB y anaspobGos). B Tevenue
TIEPBRIX TATH JacOB CHOpoOOpa3oBaHUs 3HAYHTENLHAS YaCTh OEJKOB Mare-
pHHCKOH kjaeTkE pacnanaerca. [Ipw atom obpasyercs cnenuduupoe ms
CIOP BEMIECTBO — AMOMKOIHHOBAN (MHPHAMH-2,6-MUKapOOHOBad) KHCIOTA.
B BereraTHBHEIX KJETKaX 3Ta KHCAOTA HE BCTPeYaeTcd. B xone cunTesa mau-
NHKOJMHOBON KHMCIOTH MPOMCXOIMT HOIMOIUCHHE HOHOR KANBIIMS; B 3PEIEIX
CMopax 3Ta KUCI0TA HAXOMMTCH, MO-BHAHMOMY, B BEIS XENATa ¢ KATLLHEM
H MOXET CoCTaBnaTk 10-15%, cyxoro pemecTEa cnop. JunMKOIHHOBAA  KHC-
NOTA AOKANH3OBAKA B NPOTOILTACTE CHOPE H HMEETCA TONBKC B TEPMOpEIH-
CTEHTHBIX 3HIOOCNOpax (puc. 2.45, 2.46).

CuopoobpasoBaHie — Oi(MH U3 CIOXHEHMHX npoueccos jiuddepeHmupos-
kH BakTepHaNbHOi KneTkd. OHO HAYMHAETCA ¢ 0cOGOTO HepABHOrO NeeHHs
KJIETKH (puc. 245). B pesymbTaTe BIAYHBAHMA TUIA3MATHYECKOH MEMOGpann!
YACTh NPOTOHIACT OTIOMYPOBRIBAETCH OT MATEPMHCKON KAeTKH. DTOT Ipo-
TORJIACT COASPRKKT YaCTh LIEPHOTO MaTepHana - ONuUH reHoM. Ofpazopanus
KNETOYHOR CTEHKH MEXAY 0DOHMH NpOTONNACcTaMi (Kak HpE OOLMHOM ne-
TeHuH) 31€Ch HE NMPOUCXOAMT. BMecto atoro nporomaact Gyaymreit cmopm
OKpykaercs, kak O obpacTaet, miazMaTHYeckoll MemMOpPaHOH MaTepHHCKOM
KAETEM. B pesynbTaTte BOKPYT HEro OKa3bIBalOTCA JBE IIAIMATHYECKHE MEM-
Opanel, ¥ KaXOoas M3 HHX yYacTBYET B CHHTe3€ CTEHKH cnophl. MembBpana
HOPOTONMACTA CNOPE CHHTE3UPYET CHAPYXM OT ¢ebf CTEHKY 3apoblueBoi
KJIETKH, 8 MeMBpana, MPOMCXOIAIAA OT MATEPHHCKOH KJIETKH, CHHTEINpYET
BOBHYTPE KOPY CiOpel {koprekc). [Tocnenuas cocToHT M3 MHOTOCIOHHOTO
NENTHAOTIMKAHOBOTO OCTOBA, KOTOPHIH OTIHYAETCS OT KAPKaca CTEHOK BETe-
TATHBHBIX KJICTOK HOMHMO TIPOYETO CTeneHrro ciuHekd, Hapyxuyio o6omou-
Ky Cnoph obpasyeT MaTeprHCKas KJIETKa; 3Ta 0G0I0YKa B 3HAYMTEALHOMN Ya-
CTH COCTOHT H3 NOMMNENTHAOB. MaTepHHckas ke xmerka ofpasyer eme
ONMH IONOJHHTELHLIA TOHKMH MOMMNENTHIHLIA NOKPOR - 5K30Chapuii; OH
MMESTCH TOIBKO Y HEMHOTHX GakTepuii (Hanpumep, ¥ Bacillus cereus) u oxpy-
KaeT cHopy B BuIe cBoBonHoOTO 4exna. Beuay Taxoii mmorocnoiiHocTd no-
KPOBOB He MOKAXKETCH yAHBHTEABHBIM, YTO HA OO0 0B0NOYKH mpHXOAMTCA
OKOJI0 IONOBHHBEI 06BEMa M COOTBETCTBEHHO CYXOH MACCHI 3penofl Cropwl

Huayxumn cnopoodpaszopanus. Coophbl OTHIONL HE SBIAFOTCH 0BA3aTeL-
HO# CcTazuell KM3HEHHOTO uMEnA Daniur; npH OGAArONPHATHBHIX YCIOBUAX
NHTaHKEA CauiUThl MOTYT HEOTPAHHIEHHOE BpeMs pa3MHOKATHECH JENCHHEM
KaK BereTaTHBHBIC KneTki. O0pazoBaHue ciop HauHHAETCs JHMINb TOTHA, KOT-
Ja HE XBAaTAaeT NHUTATE/ABHBIX BEIIECTB HIIH KoTHa B U3OBITKE HaKaILIHBarOTCs
IponykTel 06Mena, WHBIME CTIOBAME, OHO NPOUCXOIMT JHIUb B TEX CAYYAAX,
korna stoMy cnocobeTeyroT obue yemosus. BhichixaHue He CTHMYIHpYeT
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Pne. 2.45. Cxema cnopoobpa3zoBaHus H CTpocHHA 3penoll cnopel. A, B—npouecc o1-
nenenus npotomracta ciopsl; B, I, I obpazopanune npeacnopsi; E-spenax cnopa.
I-uuronmasma; 2-nnasmarHueckas MemOpaHa, 3—kIeTOYHAA CTEHKA 3apOAbIINA;
4-Kopa croophl; - BHYTpeHHAS 0BONOdKA CHOPHI; §—HapyxHas oBolOuKa CHOpHI;
7 —akzocnopuyM. (W.G. Murell)
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Puc. 2.46. Mopdonorutieckue i GU3HOIOTHUECKEE HIMEHERHS B nponecce obpasopa-
HMA cnop ¥ aspobHbIX DakTepHil. DTOT Npoliecc HHHUHHPYETCH HCIONb30BAHUEM TIIHO-
ko3bl (Hynepoe ppems). OOpa3oBasHe cHOpP MOXHO MPOCENHTh N0 YBEIHYEHHIO Co-
ASPRAHHA KANBOHA W JHOMKOJRHOBOH KHCIOTBL, @ TAKXE OO YBEIMYCHHIO 4HCIA
TepMOPEIUCTEHTHRIX CIHOp M M3MeHeHH:0 cReTonpenoMneHHa. OnpeaencHasiM Guoxd-
MHYIECKHM CABHIaM COOTBETCTBYIOT MopdollorHueckue maMeHeHus. Beepxy cxemart-
HeCKH mokasaHsl ctaamu [-VIL
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coopymausio. ECIH MOMecTHTL BereTATHBHBIE KJIETKH B JUCTH/SIHPOBAHHYIO
BOAY, MOXKHO HaGIIOMATE «3HAOTPOGAYIO CHOPYNAuHION, T.2. 00pa3’oBaHMe
CHOp 32 CYST HAKONIEHAHX BHYTPH KJIETOK 3alacHbIX BewecTB. B Taxux cay-
yagx oBpazoBaHHe CTOP, OYEBHAHO, BLIZHIBACTCS HENOCTATKOM 3KIOTEHHOTO
cybcrpata. MHaoyxona cnopoofpazoBaHEs OCYINECTBIACTCH B TeUeHHe He-
CKONMLEMX 4acoB. Ecny, HaopHMep, K CYCICH3WM BETETATHBHBIX KJAETOK
Bacillus cereus var. mycoides B nepBbie 5 4 NOCHe NOMELEHHA KIETOK B BOY
J00aBHTE TAIOKO3Y, TO 0Bpa3oBaHHe COp NpekpaTuTcd —aAobapnenue Cyo-
CTpaTa NOZABJACT CNopyaduuio. I'mokosa, nobGapieHHas MO3AHEE YeM vepes
649, MeHee NelicTBeHHA: TIONABJEHHE CNOpooOpasoBaHHis HE MPOHCXOUMT.
Wunykmua (gepeopeccHs) cmopooGpa3oBaHHA MPOnoODKaeTcd, H  Yepes
10-13 4y mocse mepeHoca KJASTOX B Bogy okono 90%; ux obpasyeT CHODEL
CrenoBaTentHo, CIOPYNSALUA peryIdpyeTcs BHCOMHHAMH (axTopamMH.

Yucno KASTOK, 00pa3yiomux cropbl, BO MHOTHX CIyyasx BO3pacracr fo-
cne pobBaplieHus K cpede coJieil MapraHua.

CriocoGHocTE 00pa30BRIBATE 3HAOCHOPH TOCTENCHHO YTPAuYHBAETCA NpH
MHOIOKDAaTHHX MEpeceBaX BETCTATHBHBIX Kaetok. Ilockombky cycneHsud
cnopoofpasyromMy MUKPOOPTaHHIMOB OOHYHO CONCPKAT H CHOPH, H Bere-
TATHBHBIE KJIETAH, NEpe/l KAXKIBIM MEpeceBOM KYALTYDY, Kak MPaBHIIO, MOA-
BEPTralOT KPATKOBPEMEHHOMY KHILIMEHHIO. JTC CNOcOGCTBYET COXPAHEHHIO
HJIH SOBBIMIEHAN CIOCOGHOCTH KJMETOK oOpa3oBBIBATE CIOPHL

CroiicTea 3peasix cmop. Cnopht 0cBOOOKIAIOTC NPH ABTOIH3EC MATEPUH-
CKHX KJIETOK. 3penbic CNOpEE He MpOABAAIOT HHMKakol meraGommieckoif ak-
THBHOCTU. OHYU 4pe3BLMANHO YCTOWYMBEL K BO3ASHCTBHIO BRICOKOH Temmepa-
TYpPEI, PA3HOIO pONA MIMYYeHHH U XHMUYECKUX arcHToB. TepMOpPE3HCTEHT-
HOCTL OOYCIOBTEHA OYEHBH HUIKMM colcpiaHuem Boab. B cmopax Bacillus
megateriym Beero mume oxoao 15% Boaw, T.e. NPHMEPHO CTONBKO Xe,
CKOJIBKO B IUEPCTH UIH CYXOM ka3zerHe. JIHOQUNIH3HPOBAHHBIC BEIETATHBHBIC
kaeTkd OakTepMd TOXe OYEHb TEpPMOCTOMKM. TEpMOPE3UCTEHTHOCTH CNOp
NPUOAM3KTEABHO NPONOPHHOHANBHA COACDKAHMIO B HHX JAUNUKOIMHOBOM
KHCIIOTHL.

PaauopesdiCTEHTHOCTE CIOD TAKKE BRIIE, YEM Y BETETATHBHBIX KIETOK.
Owua nprMepHO NPOTIOPHHOHATILHA COACPRAHHIO ANCYILGUAHEIX TPYNN B Ha-
pyxuOM cinoe Genka, O6o09Ka COOPH COACPRHAT TJIABHHM 0Opa3zom Genok,
BoraTeiii NUCTEHHOM ¥ HATTOMEHAFOIMNA KepaTuH. XHMWYECKan KE YCTOHYH-
BOCTL IHJOCTOP OOYCNOBJIEHA HEMpPOHHLAEMOCTRHY HX ODOJIOYKH AJd MHO-
THX BEILECTB. _

Ipopacranne cnep. B noaxopsumx cpemax G0BLIMHCTEO CIOP NpOpa-
craer. CooTBeTCTBYIOINAR NpeABapATENbHas 0bpaboTka, ONpeneacHHHE yc-
JIOBHS XpAHEHUA W IPOTPEB MOTYT MOBBICHTh «BCXOKECTb» CHIOP— YBEIHYHTh
OpoueHT npopactanus. B caysae Bacillus subtilis ONTHMaNBHEIMH YCIOBHA-
MU 2JIs CTHMYNAIHH IIPOPACTAHUA CROP CHUTAIOT CeMMIHEBHBIH NepHon No-
KO M NATHMHHYTHHE OporpeB B Bope npu 60°C. [Ipyrue cmopbl MOTYT
OBITL AKTHBHPOBAHE KPATEOBpEMEHHRIM KunsveHuem (10 mun npu 100°PC),
OfGpaboTka TEWJIOBBIM INOKOM [HOJDKHA WPOBOOMTHCH HENOCPENCTBEHHO
Hepen BHICCBOM CIOP, TAK Kak Npomece aktvBauuu obpatum. Ilpopacranmo
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Puc. 2.47. Tlpopactaromme CHOPEL
I —nonApHOE HPOpacTAHHE CIOPEHI
Clostridium (c 3x3ocnopuem); 2 -no-
napuoe ApopacTanne CIOpBL
Bacillus megateritom (cnoposre 00o-
JIOYKH He OTHEJMIMChL), J-nare-
palbHOE NpOpacTaHHe coop y Ga-
o (a-B. cereus; 6-B. subtilis).

CHOP HpeIIeCTBYET NOTJOLEHHE HMH BOJH W HaOyxande. [{ns npopacraHds
AKTHBHPOBAHHBIX CHOP B PAAC CIYYAeB HEOHXOOUMO NMPUCYTCTBHE TIFOKO3HL,
AMHHOKMCITOT, HYKNEO3UAOB MM APYTHX COcguHEHHH. B xome mpopacrauus
CHOP DpoKcXOaAT rayboxue GUAMOIOTHMECKUE UIMEHEHMS: JbixaHue u dep-
MEHTATHBHas aKTHBHOCTH OBICTPO BO3PACTAIOT; HAYMHAETCH BEHIIENCHUE
| aMHHOKHCIOT, AVIUKOMAHOBOM KucCIOTHL ¥ mnentdmoB. Ilpu mpopactranum
CIOp noTepA CyXoro BemiecTsa Hocturaer 25-30%;,. Bo Bpemsa nmpopactaHus
CHOPBL TEPAIOT CBOK TEPMOYCTOHYHBOCTD. BEIXojsdas U3 CNOPh! POCTOBAN
TpyOxa GhiBacT OKpYXeHa O4eHL TOHKOH M, BUAMMO, HENOJHOCTEIO copmu-
poBaHHO# KneTovuHOH CTEHKOM, Tak 4TO B MPOTOIIACT MOXET, HaNpHMeEp,
npouvkats aaxe JIHK (cm. pazgen o rpanchopmarnuu). PoctoBas TpyOka
MOxeT 00pa3oBaThCA Kak B TIOJAPHOM, TAK H JATEPAJBHOM NOJOKEHHH;
B OJHUX ciyyasx 000M0YKa COPH MpH 3TOM Pa3pHIBACTCH, B APYTHX POCTO-
pas Tpybra npokammeaer ee (puc. 2.47).

IIponokeTe/bHOCTL XKU3HH cliop. BakTepHd B BHAE CIOOP MOTYT HAH-
TENBHOE BpEMSA HAXOMMTLCA B cOCTOAHHH aHabuoza. B zemie, kotopas mpm-
nunana ¥ pactenusm u3 repbapus Keio Fapnenc (AHrus) ¥ nponekana sMe-
CTE ¢ HUMHM B CYXoM coctoanmm ot 200 no 320 aer, 6610 OBHapyXKEHO JHIIL
HeBONBIIOE KOMMYECTBO KHM3HECMOCOOHRIX criop Bacillus subtilis u B. liche-
niformis. B mpo6ax no4ssl, Xpanumuxca ot 50 no 100 ner, Obum Takke 06-
HapyxeHbl cTIOprt B. coagulans v B. circulans. Ilo IaHHBIM TakoTo poaa 3KC-
NEPHMEHTOB, B CyXoil mouse 3a 50 meT xpameHus mo 909 cnop repser
EKU3HECN0C00HOCT, Cyid O 3TOMY, 0O1HA TOHHA cyxoii mouskl M depes 1000
AeT Bee eme OyHAeT coMepKaTh KH3HeCNOoCOOHBIE CHOPEL

B cyxom cocTosane MHOrne GaxTepuu (ecli He GONBIIMHCTBO M3 HHX) Ha IPOTH-
KeHHM psfa JIET COXPAHAKOT XH3HeCHocoOHOCTE. s konceppanmn Gakrepnii B KO-
NIEKOpAX BErCTATHBHLIE KIETKH HOIBEPTalOT, KAK HPABHIIO, THOMHILHON CYmKe H Xpa-
HAT NPH KOMHATHOH TeMIcpaType HIM IpH HU3KHX TeMOepaTypax B pakyyme. Kax
paccunTan eme bexkepenh, MHKpOOpPraHH3MBI HpH TeMIepalype, Onn3goi k aboo-
TIOTHOMY HYJIK), MOTYT OCTABATBECH XKHM3IHECHOCODHBIMH Ha IPOTMKEHMH MHITHOHOB
JieT. KparkoBpeMeRHEIe ONBITH ¢ XHAKHM A30TOM H JKCTPAHONAGMA HX Pe3ynLTATOB
HO3BONAINT 3AKIMOMHTL, YTO TAKHE [PEMNOJIONKCHHA BHOJHE ONpARAAHHBL Baktepmm,
HE MEepeHOCAnIHe NHOQHIM3IANNH, BRIISPWHBAIOT MHOrOJIETHEE XPAHEHME B CYCIIEH-
3HAX OPH TEMOEPATYPE JXHIKOTO azoTa.

Apyrue noxosumecs ¢Gopmbt (BHCTRI, IK3IOCHOPH], MHKCOCHOPHI). DHAO-
CIOPBI ABJISIOTCA JJIHTENLHO NepexuBaromume Gopmamu Gaktepui, ycToid-
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YUBBIMH K BBICOKOH TeMNEpaType, BHICHIXaHMIO, OBIYMEHUIO H XUMMYMECKHM
po3pciHcTBUAM. TToMUMO 3HIOCNOP Yy HEKOTOpHIX Apyrux Oaktepuit cyme-
CTBYIOT MHBIE DOKOsmmecs GOPMBI—3K30CIopyl ¥ OucTH. O6pasoBande Jk-
30CNOp A0 CHX HOp HabAIopanoch TONBKO ¥ METAGOIM3IHDYIOIMX METaH
Gaxtepuil Methylosinus trichosporium®. DK30CTIOpEl BOIHUKAKOT NMyTEM NO-
YKOBaH¥$ MATEPHHCKOH KJETKH; OHH CXOAHBI [0 CBOHM CBOMCTBAM € 3HIO-
cnopami Gayunn Hexoroprie Gakrepus 06pasyoT wapoobpasHbe TONCTO-
CTCHHBIE KJETKH, HA3BIBAEMEBIE [UCTAMH. IIpH KCTOLIEHHH NHIEBRX
PECYPCOB B HHCTY MPEBPAIACTCA BCA NANOYKOBHIHAS BETETATHBHAA KIETKE,
a HE TOJILKO YacTb €€, Kak NpyM obpa3oBaHHM 3ppocmopsl LlucTel BUIOB
Azotobacter, a Taxxe Methylocystis yCTOHYHBLL K BBICYIUMBAHMIO, MEXAHUYE-
CKMM Harpy3kaM #u oOJyYeHHIO, HO HE K JElCTBHIO BRICOKHX TEMIIEPATYP.
MopobHoro poma HPEBpaINEHHE BCEH KJISTEH B UUCTY JIEKHT M B OCHOBE
00pa3oBaHMid MHKCOCIOp M3 NaJOYKOBUAHBIX BETETATHBHBIX  KJIETOK
Myxococcus u Sporocytophaga.

Knerkn Arthrobacter (A. globiformis) nneomopdun. Tlpu obumuu cyG-
CTPAaTa OHM PACTYT B BHOC NanoOMeK; KOrAa ke CybcTpar MccAkaer, Mo-
ABJIAKOTCA KOKKOBHJHBIC KIETKH. Arthrobacter OTHOCHTCA K TeM GakTepusM,
KOTOpbIe COCOOHBI HEKOTOPOE BPEeMS COXPAHATECS B BHICOXIIEH NOYBe, Mpe-
OBIBAS B COCTOSHHH [OKOA; CTPYKTYPHOM oudipepeHuspoBKE B JAHHOM CIIy-
1a¢ HE BHIABIICHO.

228 MurmeHTbl HaKTEPHA H rpubor

KononusaM MHOrEX GaktepHii ¥ rpuboB CBOMCTBCHHA sApKadA Okpacka, o0yc-
TIOBJICHHAA BHIZICACHHEM OKPALICHHOTO NPOAYKTA B OKPYXAIOLIYIO Cpeay
HAM K¢ MUrMeHTauHed camoil knerku. CnocobHOCTs ¥ OGPa3OBaHMIO MHI-
MEHTOB JETCPMHHUPOBAHA NEHETHICCKH H [OITOMY MOXKET HCHOAL30BATHCH
B KQYeCTBE XapaKkTepHoro npuinaka. Oxkpamennsie QOPMB JieTYe BBISIBIATL
B dacHTHGHUMPOBATE, Cpelli MHTMEHTOB MOTYT BCTPEMATHCH IIPEACTABATE-
AH pa3’MYHBIX KAACCOB BEINECTB: KADOTHHOHABL, (CHA3MHOBRIE KPACHTEH,
NMHMPPOADLI, A3AXUHOHE!, aHTOUMAHEI H up. (pmc. 2.48).

3anmTa 0T cBeTAa M YABTpadHoseToBoTo obaywerms, B vamkax Iletpu co
CIOXHOU arapu30BaHHOH Cpenoif, OCTaBIEHHMX Ha HEKOTOPOE BpeMA OT-
KPLITHMH B NLUIBHOM BO3AYXE, YacTO MHOABIAIOTCA OKPAINCHHBIC KONOHHMH
MEKPOOPraHu3mMos. B uX oxpacke npeofnanaroT keaAThie, OpaHXKEBLIC
H KpacHEIE TOHa, 0OYCIOBIEHHEE TIPHCYTCTBHEM KapotuHounos. Cpenu Oak-
Tepuii, 0Opa3ylomMX TAKHE KOJOHAM, Mbl HAXOAHM Yame BCETO NPEACTABH-
Teneil pomoB Micrococcus, Corynebacterium, Mycobacterium u Nocardia,
a cpeau Apoxoxel — Rhodotorula. Obunsie mMurMeHTHPOBaEHBIX (HOPM cpeny
«B0o3aymHOH MAKPOIOpE» OOBACHAESTCA TEM, YTO MUTMEHTH MIPAIOT 3a-
HMTHYIO POJIb, NPSACKPAHAS KIETKH OT OCHCTBHA BHAUMOTO U GIIDKHETO

yasrpaduonerosoro ceera. [losToMy B MeCTOOOUTAHMAX, HAXONMUAXCA HA

1 Sxsocnopel  00pasyer Takxe QoroTpodHas nypnypnas Oaxtepus Rho-
domicrobium vannielii— Mpum. ped.

6—1169
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Puc. 2.48. Hexotopsle nurMenTsl, ofpasyeMelc GakTepuaMn 1 apoxkamu, Ilnonua-
HHH BBIZSNSIOT KIETKH Pseudomonas aeruginosa, a vofuuHuz— Chromobacterium iodi-
num. VHIKroMIBH HpONYLMPYIOT Pa3fuyHble GakTepHH, B TOM HucNe Pseudonionas
indigofera. llponurnosun obpasyeT Serratia marcescens (npexHee Haapauue- Bacte-
rium prodigiosum), puonanent - Chromobacterium violaceum. T1ymbXeppHMuH - TETMEHT
opodoxeit  Candida  pulcherrima.  ®nedkcaHTOdMII-THaBHBIH  KapOTHHOHWA
Mycobacterium phlel, o mpencTapnfeT coboOH KapOTHHOMI-IIIHEO3KM; CAPUHHAKCAH-
THH — OCHOBHOH KapOTHHOKA XeNTHIX BUaOB Sarcina (Micrococcus luteus).

CBeTY (IBliIhb, conoma), GecupeTHrle SakTepun norudarT BLICTpeE, YeM THT-
MEHTHPOBaHHbBIE, 3amETHOE NEHCTBHE NMHUrMEHTOB B OTHOIICHAM JIy4EBOTO
MOBpeXKAEHHA MOXHO MOKA3aTh TAKXKE HAa NPHMEPE OPAHKEBOH ranouib-
HOli GaxTepuW, ComepXamed KapOTHHOHIBI, ¥ e¢¢ OSCUBSTHBIX MYTaHTOB.
B To BpeMs kak OpH c1afoM OCBELICHMH W JWKME THI, B MYTAHTEI pacTyT
ONHHAKOBO XOPOINO, HA APKOM COJHEYHOM CBETY pOCT DecnBeTHRIX MYTaH-
TOB CHJIBHO TOPMO3MTCA. DaktepuimaHoe peificTBHe BUAMMOrO CBETa Npo-
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ABNAETCA TONBKO B OPHCYTCTBHH MOJIEKYAAPHOTO KHCIOPOAa U OBYCIOBIEHO
(OTOOKHCIENHEM; HEKOTODHIE KJIETOMHBIC NUIMEHTH (dJaBHHBI M TMTO-
XPOMREI) MIPAOT IPH 3TOM POAL KATAMM3aTOPOR (HOTOCEHCHOHIH2ATOPOR).
KapoTHHOHAB HAXOAATCH B MIa3MaTHICCKOR MeMOpaHe W 3aIUMILRIOT 4yB-
CTBHTE/ABHHE 0BMacTH kieTk OT 3b(ekToB GOTOOKMCIIEHHS.

DoTocencubumsaims. OGEMHAS 4yBCTBHTENLHOCTE KIETOK K MOJEKYIAp-
HOMY KHCIOPOOy, NPOSBASFOLIAACK Ha CBETY, MOKeT GbITh ycuneHa. Baxre-
pHE, OKPAIICHHBIS BUTAJBHBIMU KPACHTEIAMHE, HAllPHMED METHIECHOBHIM CH-
HUM, 303HHOM UJIH AKPDHAUHOBRIM OpPAaHXEBHIM, 4 33aTe€M HOIBEPTHYTHIE
neficTBiFO CBETA, OTMHDAICT OBICTpEE, YeM HeokpalleHHBIe KneTkH, Monexy-
7a KpacHTe/Is MOTAOIEST CBET H CTIOcOGHA NMepemaBaTh ero JHEPruie Moje-
xkyme O,. llpy 3ToM HaxopsAmascs B OOBMHOM TPUIIETHOM COCTOAHHH MO-
JISKylla KHCTOpOAA NEPEXOAMT B BO3IGYKOEHHOE COCTOMHHE (CHHTAETHHIA
KHCTIOPOA). DTOT CHHITIETHHA KMCAODPON HHUIAHPYET OKHCIMTENbHBIE peak-
LMK, KOTOPBIE OOBMHBI KHCAOPOX OCYINECTBATE HE CNOCOGEH (MHKIOAnIM-
uui, En-peaxuuu). PoTOCEHCHOMMHMAANMIO WCHONL3YIOT B 3BEPOCOBX0O3aX
B 3000apKax As YCTPAHEHHUA NOTEHMANBHO NaTOreHHeX BaxTepwii; ¢ 3Tol
[EeAbl0 J0DABMAIOT B MHTLEBYKO BOLY MCTHISHOBEI CHHHH WIH OpyTHe Kpa-
cuteay. PoroceHcHOUNN3NpOBaHHbIE BakTepup THOHYT yXe HAa OBBYHOM
JHEBHOM CBETe,

Obpasobanne KapoTusonnoB. HMHTEHCHMBHO-KDACHHH uBET IypIypHEIX
GaxTepuif oDyCAOBAEH NpPHCYTCTBHEM KpacHBIX KapOTHHOMUOB (¢ 12-13
JOBOWHBIME CBM3SMH H C MCETOKCH- M OKCOTPYNNamH). 31eck OUrMeHTHI
HIPAIOT HE TOJBLKO 3ANIHTHYIO POAb, HO B NOTAOLIAIOT CBET 4 (POTOCHHTE-
3a, & TAKKE YYacCTBYIOT B PELENUMH cBeTa Npu doTotakcuce. KapoTuHORR
BMecTe ¢ BakTepHoxnopoduiiaMi HaxOOATCA B (QOTOCHHTETHYECKH aK-
THBHBIX MeMOpaHax (TUAakoupzax, XpoMaTtodopax).

V MHOrMX DHTMEHTHPOBAaHEHYX MHKPOOPTaHH3MOB 06pazoBaHue UrMeH-
TOB (TAK %€ Kak H CHHTE3 QOTOCHHTETHHCCKHX MUTMEHTOB Y BBICHIMX PACTE-
HUIT) IPOUCXOART TONBKO Ha CBeTY. MukoGakTepHH, B TOM MHCIE TATOTEH-
Has TyGepkynesnas nanouka (Mycobacterium tuberculosis), oBpasyloT xapo-
TAHOKABI TOJNIBKO NP BORMEHCTBHEE CBETA. JTO OTHOCHTCA M K OakTepHsM,
PacTyium Ha BETYHHE MMM Chipe. Bo MHOrMX cnyvasax nurMeHTauus 3aBACHT
OT COCTaBa HUTATENBHOM Cpelbl H OT TEMIEPATYPEHL

Hymuxeppummm. Lipet xpacubix Apoxckell (Rhodotorula, Sporobolomyces
salmonicolor) onpepenseTcs B OCHOBHOM kapoTHHouaamH. K ipyromy kmac-
CY BEIECTR OTHOCHTCH NYJIbXePPUMHH —ArMeHT Candida pulcherrima. Hapa-
Ay ¢ C. reukaufii 3TH IPOXKHE MOXHO BELIENUTEL M3 HEKTAPOHOCHBIX UBETKOB
M U3 MIIOAOB, @ TAKXE U3 KKIISYHHKa e Ha cpenax, coaepxanmx xemezo,
OHH 0Bpa3yroT TEMHO-KpacHble KOJOHHM. WX KpacHbii THPA3HHOBLIA IIHT-
MCHT, HeDACTBODHMMEIA B BOJAE H JPYIHX PACTBOPHTENSX, COOEPKHT KOM-
MICKCHO CBA3AHHOE KENE30.

IIpoomruosun. Ha cpenax, COMepXamgsXx YrIeBOAH, 4YacTO pPa3BUBAETCA
Baktepus Serratic marcescens (cTapoe HasBaHue —Bacterium prodigiosum).
Apro-kpacHas okpacka ee KOACHHH (a TaKkKe KIeTOMHBIX cycreHznit) obyco-
B1eHa OpHCYTCTBHEM IHMIMEHTa IPOAUrHO3WHE, ¥ KOTOPOTO MOJEKYIA CO-

&
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JEPXAT TPH NUPPOJbHBIX KOJNBHA. JTOT INHIMEHT BCTPEY4€TCd TaKKe
Y aKTHHOMHIUETOB.

HMugarosmnn. K asaxgHoHaMm (nHazaiubEHOXHHOHAM) OTHOCHTCH HWHAM-
TOWAHH — HEPACTBOPHMEDL B BO/IC CHHHH IHIMEHT, BEIIC/IAEMEIA B cpeny pas-
SIM4ABIME GaxTepusMiu, TAKHMA KaK Pseudomonas indigofera, Corynebacterium
insidiosum, Arthrobacter atrocyaneus u A. polychromogenes.

Buoaanewn. Chromobacterium violaceum AETKO BHIZEIMTE H3 IOYBBI, €CIU
HOJIOKHTL 3EpHA pica B aiuky fleTpy Ha CHIIBHO YBIAKHEHHYEO TIOUBY; KO-
JIOHHM 3TOTO MHEPOODPTaHU3IMA JIETKO Y3HATE MO CHHe-(hHONeTOBOH oKpacke,
06YCA0BICHHOH HEPACTBOPHMEIM B BOAC NYPOYPHBEIM MYCMEHTOM BHOJIANCH-
HOM. ITOT MUIMEHT NpeicTapiser coboil mpow3somHoc MHAONA, obpazyro-
micecs IpU OKUC/ICHHY TpHIITOdaHa.

Penazunoseie nHrMeRTel, MHOTHE THIMEHTBL, BBACHIHEMBIE BOJHBEIMH
GakTepyaMH B OKPYKAMOLYIO CPeAy, OTHOCKTCH K MPOM3IBOAHHIM (enasuHa,
Campiif  u3BecTHRIA cpend  HHEX-NHONUAHWH, OOpasyembii KJACTKAMH
Pseudomonas aeruginosa (npexHee Hazpamie— P. pyocyanea). PasnuvHbe
IITAMMBI ¥ BUAB MCEBIOMOHAL BLICTAIOT (hpeHA3HH-] -KapbOHOBYIO KHCAOTY,
okcuxIopopad¥H HIM HOJWHHMH, a HHOINA BCE 9TH THTMEHTHl OAHOBpE-
MEHHO,

Bropuanpe meTaboautel, [THTMEHTHI ¥ MHOTHX MHKPOOPTaHH3IMOB Mpen-
cTaBisioT ¢oBoll BropidHbie META0OMTEL; 3TO O3HAYAET, YTO OHH HC NIpPH-
HAJIEKAT K TEM COSIHMHEHHAM, KOTOPBIE HMEIOTCA ¥ BCEX 3ITHX OpPraHH3IMOB
{cM. pa3n. 104). Ve mo uxX CTPYKTYPE BHAHO, 4TO OHH SBIAKOTCE HPO-
H3BOJHLIMH OOLIMHBIX METAOOIHTOB HIM CTPYKTYPHBIX KOMIIOHEHTOB KJAST-
xu. HexoToprie nurMeHTs 06413712107 aHTHOMOTHYECKAMMU CBOiCTBAMM, TaK
4YTO MHOTHE NUrMEHTHPOBAHHHIC MHUEPOOPTaHHIMEl ABISIOTCA NPOAYICHTA-
MH aHTHOBOTHUKOR. Mexny murmentauueil 4 o6pajoBaniucM BTOPHYHBIX Me-
TabOAMTOB CYIECTBYET TaKas TECHAas KOPPENAUUs, YTO NPH HAJIMYMH HHI-
MCHTOB MOXHCO ¢ OOJNBIIOH moneil BeposTHOCTH OXHpatk OOpa3oBaHHs
AHTHOMOTHKOB M JApYTHX GHOAOTAYECKA AKTHBHLIX BEUIECTE.

3. [pokapuoTtsbl.
Cucrematnuecku 0630p

31 BeepneHue

Ha ocHOBaHMH YNOMHHABINMXCH PaHee NPU3HAKOB, TAKHX KAK OTCYTCTBHE
AAepHOi MeMmBpanbl, clafas KOMIIAPTMEHTANM3ANKSA M HAaJIH4Me KISTOYHOI
CTEHKH U3 NMEMTHAOIMMKAHA, BCE OPTAHM3MBL, paHee NPHYMCIABILMECH K OpPO-
Garkam (Schyzophyta), a uMeHHo rpynmel Schyzomyceae (rpuGhI-apoBsHKH,
Wi GaKTepHH B caMOM IMPOXOM cMEuicie) B Schyzophyceae (cHHe-3eneHbie
BOJIOPOCIH, HJIM MHAHOBAKTEPHH), MOTYT OLITh 0GLEAHHEHH B OoAHY 001ny1o
rpynny npoxapnoT (Procaryotae). OnmucaHue M HAUMEHOBAHHE PErTAMEHTH-
pyrorcs MexuyHapouHMM KOUEKCOM HOMEHEKAATypsl Daxtepuit. OH paspa-
GoTaH MexayRapoAHBIM KOMHTETOM CHCTEMATHYECKOM DakTepHONIOTHH, KO-
TOPHIA U OCYINECTBJASET KOHTPOJL 3a ero cobmroneHueM. bakrepronornye-
CKHIl KOJIEKC B OTAHUHE OT BOTAHMYECKOTO CONEPKHT TOJIOXKEHHE, COTIACHO
KOTOPOMY HPH ONMCAHHH HOBOI'O IMTAMMA OAUH 00pazen KyILTYPH B XKH3-
HecnocoOHOM COCTOMHHH JOIDKEH ObITh caH B OGHNMANBHO HPHIHAHHYIO
EOJUICKI[HIO KYABLTYP B KadecTBe mub0 mramMma afis cpaBHEHMs, KO0 THIO-
BOTO IITAMMA,

Ounucanune daxrepuii. Npu onucanuu daxTepuii HeOGXOUMO IIPEXE BCe-
IO OEPEUHCIHATE HX MOP(oNOIHYeCKHe NPHIHAKH, T.€. YKA34Th, ARISIOTCH JTH
OHH KOKKAMH, NAJIOYKAMH WY CIEPUIIIAME, HMEKOT JH Kancyay U obnegn-
HeHBl 9 OTACABHBIC KACTKH B ATPETaThl (HATH, TETPaAbl, MAKETH); HMEHOTCH
JIF Y HHUX MTYTHKH M KaK OHM PACHOJIOKCEHBI; oOpazyeT au GaxTepus 3HIO-
CIOpBL M KpacaTcd M e¢ KJIeTKH Imo I'pamy. Mopdosnoruueckoe onmcanue
JONOJIHASTCA NEpeyHeM BakHellnX GH3HOIOT0-GROXEMIMECKMX HPH3HAKOB.
Vxazppatorcsa: 1) OTHOLIEHHWE K KHCIOPOAY, T.€. PACTYT JH KJIETKH B
a3pobHBIX HAH B AHA3PODHEX YCJI0BHAX, AM0O B Tex H Apyrax; 2) xaxum obpa-
30M OHM TIOJMYYa:0T HEOGXONHMYIO FHEPTHIO—B NpoLecce HhXaHud, Gpoxe-
HuA wad QoToCHHTE3a; 3) 3aBHCHMOCTE pOCTa OT Temnepatyphl u phl,
€ YKa3aHUEM ONTHMYMA U NIPEAEAOB YCTOMMHMBOCTH; 4) YCBAHBAEMBIE KIIETKA-
MU NIHTATETLHHE BENIECTBA; 5) Mecta obuTands; 6) HaAnude CHMMOHOTHIE-
CKMX HIM HAPA3IMTHYECKHX B3aMMOOTHOMMECHAI; 7) KACTOYHLIE BKIOUCHHA,
TArMEHTANHA K COCTAB KalNcyasl; 8) XOMMOHEHTRH! KASTOMHOM CTEHKM (NenTH-
NOTIIMKAHOBRLIL OCTOB, AMACHOIMCAXAPHAB], TelixoeBas'kucnoTa); 9) cepoo-
HYeckas audbepeHuMarnis (TOBEPXHOCTHLIC AHTHICHEL, TOMOJIOTHINLIE Oe-
kh); 10) coctas ocHopammii JHK (mon. % GQC); 11) rubpuansanus
AHK/OHK, TpauchopMEpyeMocTh OpM MexkBumosoM TepeRoce JHK;
12) mocnenoparenprocTh HykneoTuaos B 165 win 58 pPHK; 13) uyecTBu-
TEIBHOCTE K 8HTHOHOTHKAM.
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Homenknatypa. Tak xe xak Ajis pacteHuii ¥ XKMBOTHBIX, I HaxTepuii
OpPHMEHAETCS GuMapBan HOMEHKJIATYPA: POACBOE H BHAOBOE Hazpauue. Ilep-
BOHAYANbHOE HPABHJIO, COTMACHO KOTOPOMY B DOAOBOM HA3BAHHU JOMKHEBI
OpITE OTpaxeHn MOpdoJoTHYeckne NPHIHAKY, a B BHAOBOM — QH3HONIOTHYE-
CKHE, NMO3OHEE B CBA3M € KPYIHBIMH HOBBIMH OTKDPBITHAMH MEpeCTaNO CO-
Omonathea. Bediepunk ¥ Bunorpaackmii, omenoMieHHBlE pasHooGpazHem
obmena BewecTs y GaxkTepuii, cTaim AAaBaTk POAOBHIE HA3BaHMA, OTPAKAB-
IIKEe KX JKONOTHYECKHE, QHINOJOrHYecKHe B OHOXHMHYECKHE OCOBECHHOCTH.
Hanpumep, npu soifope HauMeHOBaHMil s OTHCABHBIX POAOB OBLIM Y4-
TeHW (UaMONOTHYeCKie NPH3HAKKE (Acetobacter, Nitrosomonas, Azotobacter),
AHrMEH TANH S (Chromobacterium, Rhodomicrobium), NATOreHHOCTD
(Prneumacoccus, Phytomonas) ¥ HCHONL3yeMEe cyOctpathl (Haemophilus,
Amylobacter). TIo mpaBUIaM HOMEHKIATYpPH! CACOyeT MPUOCPKHBATLCH Ha-
IBAHWI, APe/IOKEHHLIX B JOCTOBCPHLIX NepBoonHcaHHAx. ITpucBoenyie Ha-
3B3HAA M €r0 HMCNOJNB30BAHHE PETAAMEHTHPYIOTCA TBEPHLIMH MPABATAMIE,

Knaccnuwamn, Krnaccudukanns MAKPOOPraHHIMOB, NPHYHCAACMBIX
K MpOKApHOTAM, YYNTBIBACT B NEPBYIO OYEPEIb MPAKTHYECKHE MOMEHTH
H CHYKHAT IUIA pacmo3HaBaHHs omucaHHbIX ¢opM. [Toa knaccuduranmei no-
HYMAOT pacnpeieeHue eIMHHN NO Tpynnam Sosee BLICOKOro nopaaka. OnHa
OCYIIECTBASETCA MO uepapxudeckoil cxeme. OCHOBHOH enmHHucH SBIACTCA
ygcTas KyAbTypa BuiAeleHHOH OaxTepuu—«mramm». [HramMmbm obnenu-
HSIOTCS B BWIBI (species), BUABI B POAM (genus, MHOXKECTBEHHOE YHCIIO
genera), a pOALL B ceMetlicTBa (TaTHHCKME HA3ZBAHUA CEMEHCTB OKaHYHBAKITCH
Ha -aceae). OCHOBOH IMa xIaccH(UKauMK CIYKHUT ajCKBATHOE OMMCaHue
LITAMMOB, B COOTBETCTBHHA ¢ KOTODHIM H MpPOBOJAT CPaBHEHHE R pa3rpaHu-
YeHHe pACCMATPMBAEMBIX COHHME. VYCTAHOBICHHEM COMOOYMHEHHA OT-
JIEABHLIX IPYNN OPTaHH3MOB 3AHHMACTCH TAKCOHOMMUA.

Crnenyer pasawiaTe OBa BHMAa kiaccudmkammii: dpymoreHeTrRyeckHe, HIM
“CCTECTBEHHBIE», ¢ ONHOM CTOPOHH!, U HcKyccTBeHHbie—¢ apyroil. Iocrpoe-
HHE eCTeCTBeHHOM kaaccHd¥Kanyy —KOHeYHas wedb TAKCOHOMHM OakTepuii,
KOTOpas COCTOMT B TOM, YTOOM OOGBEAMHMTE POACTBCHHEIC (OPMBL, CBS-
3a3HHEE OOLIHOCTRIO MPOMCXOXKICHHSA, U Ha 3TOI OCHOBE co37aTh (HIOTEHE-
THUecKoe ApeBo Gakrepuii. HecomHeHHO, korza-HUOYOb 3TO yAacTcs CHe-
faTh, RCXOOA U3 XUMMMECKHX MPU3HAKOB— TAKHX, KaK MOCHEAOBATENLHOCTD
AMHHOKKCAOT B (QYHKNMOHAMLHO CXOZHEIX (epMEHTHRIX OelKax MAN IOCie-
IOBATENILHOCTh HYKNEOTHIOB B KOHCEDBATHBHBIX HYKJCHHOBHIX KHCIIOTaX,
HanpuMmep B pubGocomursix PHK.

Hekycecrsennan kaaccupuiauns CTaBuT nNeped coboii Gonee ckpoMHBIe
nesH, YeM QuaoreHeTadeckas. OHa JOBOABCTBYETCHA OOBEMHEHHEM OPTaHH3-
MOB B OTAEAbHBIE IPYANLI HA OCHOBE WX CXOACTB2 H HCMNOJB3YETCH A
HIEHTH(HRKAIMM U PAacno3HaBaHus (oOpeaesieHUa) opraHusmos. HckyccTeen-
Has cHCTEMA IIpekIe BCEro pAcCYHTAHa HAa HCNOJB30OBAHME €€ B Ka4eCcTBe
Kmoda ans onpeaeneHus, Hanbonee nonHmil Tpyl, B KOTOPOM ONMCAHB
BakTepun,- 310 «PykoBojcTRO IO onpeneneHuo daktepuii Beprin (Bergey's
Manual of Determinative Bacieriology), BocbMoOe H3falHe KOTOPOTr0O BHILUIO
B cBeT B 1974 r, Ouo comepxUT Ha3saHuA Daktepwil, ollicaHva WX Mopdono-
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MMECKHX A (H3HONOrHYecKuX OCOOSHHOCTEH, a TAKKe CCHUIKM Ha JMTEpa-
TYpHBIE HCTOYHHKH M KIEOWM 1A ONDEASNEHHA BHOBL BRIACNCHHBIX (GOpM.
B HacTosiee BpeMs MOLATOTABIMBACTCE HOBOe mM3maHue'.

HyMepmueckas TakcowoMsa. CreqyiomuM IIaroM K co3gaHuo Gonee
OOBEKTHBHOH CHCTEMBI MOXHO CYHTATbL «HYMEPHYECKYIO TAKCOHOMHIO». 3Ta
CHCTEMA OCHOBAHA Ha TIPH3HAHHH NPHHIMAOB ANAHCOHA, COTNIACHO KOTOPEIM
CaMBle Pa3JIHYHbIE MPH3HAKY, NOJIAFOMIHECT YYETY, UMEKOT OJUHAKOBOE 3Ha-
4eHWE JN8 XapakTepHCTUKH opragusma. s  kONMUYECTBEHHOH OCHEU
VYATHIBAKOT BO3MOXKHO GOJbILIEE 4YHCIO NPH3HAKOB, KOTOpPHIE MOAGHpaIoT
Tak, 4TOOH OHH OBIIM aJbTEpPHATHBHLIMH, T.¢. YTOOB HX BAPHAHTH MOXHO
6110 0603HAYATE 3HAKAMM «ILIIOCH WK «MHHYCH. OUEHKY Pa3JHYHBIX KOM-
GHHaNEH MPH3HAKOB NPOM3BOIAT ¢ NoMoHEe DBM. ITpu sToM kamowi u3
OpHU3HAKOB OAHOIO INTAMMA CPABHHBAIOT ¢ KaKABIM MPH3HAKOM BCEX ApY-
rux mramMoB. CYHTAETCA, ¥TC CXOACTBO MEXKAY MABYMSA MCCASIYEMBIMH
mTaMMamMid TeM Goblte, yeM OoAbllle OTHOIICHHE YHCAA COBNAJAOLLEAX
OpU3HAKOB K YHCIY BCEX YYMTHBACMBIX.

Jns mOmapHOro CpaBHEHHH NOABL3YHOTCH KO3)PHIHEHTOM CxoacTBa (BE-
muunHOH S). OH onpefensercd cleAyHOWHM 0Gpa3oM:

a+d
a+b+c+d’

ric a ¥ d—cymMMbl NPU3HAKOB, MO KOTOPEIM mITaMMEl A u B comagaror
(@ —06a NONORUTENBHBIE; d —00a OTPHNATENBHBIE); b—CyMMa OPU3HAKOB, HO
KOTODPBIM IHNTAMM A NOJOXUTENEH, a4 WTaMM B oTpuuaTencH; ¢—cymma
MPU3HAKOB, IO KOTOPRIM IITaMM A OTpMEATENEH, a IITaMM B nosoxuTeseH.
B pesynbTaTe pacyeroB moay4yaroTca BeqwduHEL oT O go 1. S =1 osHawaer
100%;-H0€e CXOIOCTBO, T.€ HAEHTHYHOCTB, a3 S < 0,02-abGcomoTHOS Hecxoa-
¢TBO. [oay4eHHEIE BETAMHHBL BHOCATCH B MaTpHUY CXOACTBA K MOTYT TaKkkKe
OBITE NPeNCTABACHH B BHAE ACHAPOrpaMMEI (10100H0i GHIIOTEeHETHYECKOMY
Ipesy). OnHako HyMEpHYECKas TAKCOHOMHAA HE MMEET MPAMOIo OTHOIUCHHA
K (HIOreHvH.

Pduaorennn Gaxrepwi. Pubocombi—3T10 MecTa cvHTeza Oenka, W OHH
MMEIOTCS MO3TOMY BO Beex kietkax, Ilo cBoum dyHKuMAM OHY OYEHL KOH-
CepBaTHBHEI; B OcOBeHHOCTH 9TO OTHOCHTCA K pubocomunm PHK (pPHK),
TaK KaK Ha TOC/IeN0BAaTEABHOCTh HX OCHOBAHHH He MOXKET BIMATH HU Bhl-
POXKIOSHHOCTh TEHETHYECKOTO KOUA, HM CYNPECCOPHHE MyTamuH. Takum
obpaszom, pPHK oTmedaer TpeGoBaHuAM, KOTOpHIE MOXKHO HPEIBABHTH
BeeoOmeMy dumoreHoTeTHaeckomy mapkepy. [lpu onpenenenau mocrneaora-
TENBHOCTH HykAeoTHAOR B 16S-pPHK y Gonbmioro wacna Gaxtepuii oGHapy-
KIUTHCE KaKk HEOKHAAHHBIE PA3NHYUA, TAK H MOPA3HTENbHHE YEpTh CXOO-
¢TRa. B pesyneraTe KaTaNorMsaniyl HYKREOTHOHBIX MOCASAOBATEALHOCTE
OBIAH yeTaHOBASHE KO(DGUNHSHTH CXOACTRA (BEMHYHHBI SAR), YTO NPHBENO
K CO3MAHUIO AEHAPOTPAMMEL, KOTOPYH CAeAyeT NpuzHaTh HIOreHeTHYe-

S =

! B 1984 r. srunen nepebii, a B 1986 I.—BTOpOH TOM HOBOrO H3IAHHS NOA Ha-
3sanueM “Bergey's Manual of Systematic Bacteriology.” - Ipum. ped.
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CKHM JPEBOM. BoiaBHAYCE HEH3BECTHLHIS paHee B3aHMOCBAZUL. Cranu saBHLIMEH
POOCTBEHHBIE OTHOWIEHHA MEXAY OTACHLHLIMA IpyniaMH GOTOTPOdHBIX
#H HedOTOTPORHLIX TPaM-OTPHUATCIBHEIX OakTepHii, Hampumep pOJCTBO
Rhodopseudomonas sphaeroides' m R. capsulata ¢ Rhizobium u Paracoccus
denitrificans; Chromatium—c¢ Pseudomonas, Azotobacter wm Escherichia coli;
Rhodopseudomonas gelatinosa®—c Alcaligenes; H HakoHen, poacteo Rho-
domicrobium vannielii, Rhodopseudomonas viridis ¥ R. acidophila ¢ MuTOXOH-
APUAMH. DTO 03IHAYACT, 4TO AIPOOHEIE IPAM-OTPHHATENBHLIE OakTepud Be-
AYT CBOE HPOHCXOKIACHHC OT HECKONBKHX rpynn dotoTpodunix baktepui.
TakuM 06pa3om, MPCANONOKEHAE O TOM, 9TO a3pobHEe BakTepu MPOU3OII-
TR TOABKO OT OUHOM JMHHH boToTpodHLIX GakTepiii, B CBETE AAHHLIX aHa-
Jmza pPHK cnenyer custarh OMMGOMHLIM.

DTOT aHAIK3, KPOME TOTO, NPHBEJ K HEOXHWIABHHOMY BBIBOAY, YTO OAHA
U3 rpynn GakTepuii 0YEHb CHIBHO OTAHYACTCH OT BCEX OCTANLHBIX, MO-BH/IH-
MOMY, YK€ OYEHb paHO HNPOH30ULIC PAa3ne/ICHHE MPOKAPHOT Ha ABC BCTEH,
OJHYy M3 KOTOPLIX COCTABNAET TIpynna apxeDakTepuil, a Jpyryro—Bce
OCTAABHBIE TPYNNEl, KOTOPhie OGLCAMHSIOT HON HA3BAHHEM 3yOakTepHii:

APXEBAKTEPHUW
FPAM-NONTOXWUTEN bHBIE
APOrEHOTLI AYKAPWOTSI rPAM-OTPULATENbLHBIE
JIYBAKTEPWNA LWAHOBAKTEPUIA

Takem 0OpazoM, MOXKHO JyMaTh, ITO OT NPAKACTOK (HPOTCHOT) NPOH3IOMIIIH,
¢ ojHoit cToponnl, apxebakrepuy, a ¢ apyroi —aybaxrepun. HMerotea Taxxe
JAHHLIE, MO3BOAAICIIME IIPENNOAATATE TECHHE CBAN Mexjy apxebaxtepus-
MU M 3YKapHOTAMH.

0630p muorco(paius nopoxapuor. Ilpemiaraemuii 0830p HMeEET UENBIO
JATEL YHTATEJIO, BIEPBHE HM3Y4AIOMIEMY 3TH BONDPOCH, NMpeincrapieHue obo
BCeM MHOrooGpazuu npokapuor. Mel GyneM cTporo HpHaepuBaThca 3-ro
HauaHuA «PYKOROOCTRA IO onpefeneHHIo GakTepnii bepri. B atom onpens-
JiTene GAKTEPUH pa3feacHB Ha 19 rpymnn; oJHako TaM HE PacCMATPHBAKOT-
¢l NHAHOBAKTEPUM, H KO BPEMEHH BBIXOAA B CBET 3TOTO M3AAHHA cUIC He OLi
JIE M3BeCTHRI (bakThl, npuBeAIIME K oTIencHHIK apxebaktepuit. Ha
OCHOBAaHWH MHOTHMX HOBBHIX OTKPHITHH MOXHO NPEACKa3aTh, YTO YXKE BCKOpE
AOCNEAYIOT HOBHIE NEPECTAHOBKYE M [onouHeHud. Yro Oe3ycloBHO ocraHer-
Cs1, TAK 3TO NpPU3HAKH, BUIUMBIE B MUKpockon. OTHOCHTEABHO JIerko TakkKe
YCTAHABNHBAKITCA 3JABMCHMOCTB pocTa Oaktepuii ot npucyrcrsua O,
1 okpacka mo I'pamy.

PaccMOTPeHMEO NPOKAPHOT MK APEANOILEM Tabnuny, B koTOpo# Jybak-
Tepud pa3feneHbl Ha TPYINE! 10 BHEMHeMY BHAY [ Ha KOKKH, IaNOYKKH U CIH-
PUINLD (MCKPHBIEHHBIC TANOYKH)], N0 CHOCOGHOCTH PacTd B adpobGHHX WM

= Phodobacter sphaeroides.— ITpum. ped.

? = Rhodocyclus gelatinosus.—IHpum. ped.
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aHadpoOHBIX yCAOBHMAX M wo okpacke no I'pamy. Jnsa coxpaHeHHs cps3u
¢ OnpeacIMTENEM bepru 31eck JaeTcA Ta XK€ HyMmepauus rpynm. Te Gakre-
pHH, KOTOPLIE He Yaaercs Ge3 GONMBINOA HATKKH OTHECTH K OHOH M3 Tpex
OCHOBHBIX opM, ByayT mpusencHu B Tabnune nojp pyGpuxoii «bomsmmue
ocobBle TPyInbi».

[Mocne srore B paspenax 3.2-3.20 6ynyr pacCMOTpPEHB pasiHYHLIE
rpyniel GakTepHil B COOTRETCTBHH € HOPAJKOM HX PACHOIOKEHHN B Tabnu-
ne. 1IpH 3TOM OTASABEBIE TPYNNBE OYAYT ONHMCAHBI O9eHb KPATKO, HO MBI Ja-
JIUM CCBUIKH H2 Ty MacTh 3TOH KHHMIH, IZE T¢ XKe rpynunl Oaktepwii Oyayt
OXApaKTEPHIORaHb ¢ (UIMOIOTHYECKOH M OMOXHMHYecKo#l ctoponn. He-
CKOABKO nonpoﬁﬂee MBI 38¢CH OIHIIEM TONBKQ TE€ Tpylsl, O KOTOPLIX
HHEYETO WM OOYMTH HHYErO HE TOBOPHTCA B  (QHIHOMOIHYECKOH 9acTH
KHHI'H.

0630p CHCTEMBI MPOKAPHOT YAKe YKA3blBaeT NyTH K HACHTHQHKANKU Gak-
repuil. Kaxueif OnoNOr, BEpOATHO, MO ONBITY 3HAET, 4TO € HOMOLIBIO
KJILoqei I ONpCACICHEA MOXHO HJIEHTH(bHHHpOBaTb TOJABKQ TO, YTO €My
yxe Obuto w3BecTHO. MnenTudrranus Gaxrepuit Beerna mpennonaracT Hald-
yie OBIUPHBIX 3HAHWI; MO3TOMY €CJIU MPH WACHTHGHKALIKH HAaJIOYKOBHHON
GakTepHM, BBIIICNEHHOH W3 HOTYpTA, OmOYeMy-TO onpenenserca Methano-
bacterium, To ecTh BCE OCHOBAHMA LIS COMHCHHii!

32 Cucremarvika: 0630p cHCTEMbB! NPOKAPHOT

B OCHOBY CHCTEMATHEH TOJOKEHO pa3sjeieHue GaxTepuil Ha MHKPOCKONMte-
CKH JIETKO pasimdacMbic (OpMEI (KOKKH, TTAIOYKH, COMPHIIH), OKPacka Mo
I'paMy ¥ OTHOLICHHE K MOJEKYIAPHOMY KHCIOPOAY (A3p0Bbl, aHAIPOO6H)
¢ OpueHTHpORKOit Ha 19 rpynn 6akrepHii, BRLIEICHHBIX B onpeacnuTeae Bep-
T8 (8-e wamanue, 1974 r.). LimaHoBaxkrepny nobapnensl B Buae 20-i rpynnoel.

1. Kokkn-—mapootpazunie (cepuieckne) tGakrepnn
A. T paM-mOJ0KMTENLHBE KOKKH

Fpynna 14. T'pam-noaokurensibiec KOKKH

AspobHuie Micracoccus, Staphylococcus, Streptococcus, Leuconostoc,
Pediacoccus
AH23pOBHEIE Peptococeus, Peptostreptococcus, Ruminococcus, Sarcina

b. T'paM-oTpuUnaTeILHHE KOKKH

I'pyma 10. Tpam-oTpupaTepRbe KOKKH M KOKK0OGa-
IEIBE
A3pobHsie Neisseria, Moraxefla, Acinetobacter, Paracoccus, Lampro-
pedia

Ipyma 11. Tpam-oTpmuatennnbie kokky
Anraspobunie Veillonella, Acidaminococcus, Megasphaera
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2. TIan0ukH —BLITHHYTBIE IHHMHIpHIeCKHe OaxTepui
A. T'paM-nonoxiTenbHbEe GakTepun

AdpobHbie

AspobHbie

AspoOHble

AnaspoOnbie

I'pyma 16, ['pam-noic:xuTeanHble HAJ0UKH, He 0Gpa-
IYIOLOHE CHOPbI
Lactobacillus, Listeria, Erysipelothrix Caryophanon
Cpyma 17. Kopunedopmuble Oaxrepin M aKTHROMU-
BeTh
Corynebacterium, Arthrobacter, Brevibacterium, Cellulomo-
nas, Rhodococcus, Propionibacterium, Eubacterium
Bifidobacterium, M ycobacterium, Nocardia

Actinomyces, Franckia, Actinoplanes, Dermatophilus, Micro-
monospora, Microbispora, Streptomyces, Streptosporangium
I'pynma 15. Ilanouxku # Koxkkm, oOpazyloume 3HI0-
CNOpEL
Bacillus, Sporolactebacillus, Sporosarcina, Thermoactinomy-
ces

Clostridium, Desulfotomaculum, Oscillospira

B. I'pam-orpunarensHee SakTepyn

ArpobHbIe

A3poGHpie

Aspobusie

®akyeTaTHBHO-
aHa»pobHBIe

I'pam-oTphaTeNbibie a3podHble NAJOUKH
H KOKKH

Pseudomonas, Xanthomonas, Zoogloea, Gluconobacter,
Acetobacter

Azotobacter, Azomonas, Beijerinckia, Derxia
Rhizobium, Agrobacterium, Alcaligenes
Brucella, Legionelln, Thermus

Cpymma 7.

I'pymna 12. ['pam-oTpuuaTeibnnie  aspolHble  XeMo-
JHTOTpothHble BAKTCPHH
Nitrobacter, Nitrospina, Nitrocoecus, Nitrosomonas, Nitro-
sospira, Nitrosococcus, Nitrosolobus

Thiobacillus, Sulfolobus®, Thiobacterium, Thiovulum.

I'pyma 3, XaamunofakTepun
Sphaerotilus, Leptothrix; Streptothrix, Crenothrix

I'pymma 8. TI'pam-oTpmiaTenbhsle (haxyIbTaTHBHO-

aHAIPOGHbIE MANOYKH
Escherichia, Klebsiella, Enterobacter, Salmonella, Shigella,
Proteus, Serratia, Erwinia
Yersinia
Vibrio, Aeromonas, Photobacterium

! Mo coepemernriM aaanbiv, Sulfolobus oTeocHTes K apxebaxtepuam.— ITpum.

ped.

Crporo anas-
pobHBIE

Crporo ana3s-
pobHEIe
A3pobunie
AHaspoDHEE

3. Nzoruyrbie

AspobHbie

AHarpobHBIE

A3pobHBie ¥
aHaspobHEIE
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Ipynma 9. 'pam-oTpauaTeakibie anadpobHble daKTe-
PHH

Bacteroides, Fusobacterium, Leptotrichia

T'pymna 13. MetancGpasyomme u apyrue apxeda-
Tepus
Methanobacterium (T +)%, Methanothermus (I +), Metha-
nosarcina (I' +), Metanothrix, Methanococcus
Halobacterium, Halocaccus (T +), Sulfolobus, Thermo-
plasma
Thermoproteus, Pyrodictium, Desulfurococcus

DAJI0YKH WM rulkue Ki1eTKH

I'pynpa 6. pam-oTpHIlaTelnnble CIMPAJEBHIHBIE |

HIOrHyThie GAKTEPHA
Spirillum, Aquaspirillum, Azospirilium, Oceanaspirillum,
Campylobacter
Bdellovibrio, Microcyclus, Pelosigma
I'pymia 9. TpaM-oTpusaTe/bHble HM30THYTHIE ARAIPOO-

HLie GaKTepPHH
Desulfovibrio

Succinivibrio, Butyrivibrio
Selenomonas

I'pymima 5.  Cmmpoxernl
Spirachaeta, Cristispira, Treponema, Borrelia, Leptospira

4. Bojibimie ocodblie TpyNNbLI

Croap3singe OGaxTepnd (Bce IpaM-OTpH-
nateasHble)

Myxococcus, Archangium, Cystobacter, Melittangium, Stig-
matella, Polyangium, Nannocystis, Chondromyces
Cytophaga, Sporocytophaga, Flexibacter, Herpetosiphon,
Sapraspira

Beggiatoa, Thiothrix, Thioploca, Achromatium, Leucothrix,
Vitreoscilla

Simonsiella, Alysiella

Fpynna 2.

I'pymia 4. [Touxyionmecs u cTefe/bkoBRIe GaxTepHs
Hyphomicrobium, Hyphomonas
Caulobacter, Asticcacaulis, Planctomvees

! (T +)-monoxutensuas okpacka no I'pamy.
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Ancalomicrobium,  Prosthecomicrobium,  Metallogenium,
Biastobacter, Seliberia, Gallionella, Nevskia

I'pymna 18. OdumraTso-napaiuTiveckde GaxTepuu:
PEKKETCHH H XJAMMIHA
Rikkettsia, Coxiella, Chlamydia

[pynna 19. I'pynma muxonnasmer (Mollicutes)
Mycoplasma, Acholeplasma, Spiroplasma

[pynna 1.  Awaspofsuie aHoxcarennnie §oToTpodHbie
DakTepun

Rhodaspirillum, Rhodopseudomonas, Rhodomicrobium!
Chromatium, Thiocystis, Thiosarcina, Thiocapsa, Thio-
spirillum, Thiopedia, Amoebobacter, Ectothiorhodospira,
Lamprocystis, Thiodictyon
Chlorobium, Prosthecochloris, Pelodictyon, Chloroherpeton
Chioraflexus

[pynna 20. Aspobunie, okcuremmnic  §oToTpodHbe
OaxTepuu: wnanobakTepuu (cuHe-3elieHble
BOJIOPOCH)
Synechacoccus, Gloeocapsa, Gloeothece, Gloeobacter
Pleurocapsa, Dermocarpa, Myxosarcinag
Oscillatoria, Spirulina, Lyngbya, Phormidium, Plectonema
Anabaena, Nostoc, Calothrix, Fischerella

33 Fpam-nonomuTensHble HOHKK (Fpynna 14)

K rpaM-moNoKATENbHBEIM KOKKAM B LHHPOKOM CMBICIE M3 MOJIOYHOKHCIIBIX
OakTepuii oTHocATCs Takue OaktepuM, Kak Streptococcus, Leuconostoc,
Pediococcus (paza. 8.2). DHepruio OHA MOAYYArOT B pe3yibTaTte GpoxkeHus, He
COOEPXAT (32 HEKOTOPBIMH HMCKIIOYEHHAMH) TE€MMHOBBIX HHIMEHTOB {1HTO-
XPOMOB) H MHKpOaspoToiepanTHE. MM kak Onl mpoTHBOCTOST a3pobHEIE
# QaKyAbBTATHBHO-aHAa3poOHEIE poasl Micrococcus w Staphylococcus, a Takxke
obnuraTHo-aHaspobHEIE poxbt  Sarcina, Peptococcus, Peptostreptococcus
1 Ruminococcus.

K pony Micrococcus OTHOCATCS MHUTMEHTHPOBaHHBIE OAKTepHH, KeJITHIE
H OPaHKEBBIC KOJOHHH KOTODBIX YAacTO BCTPEYAKOTCA Ha IKCIIOHAPOBAHHBIX
B NBITEHOM BO3yxe wamkax Ierpu (paza. 2.2.8). M3-3a Toro ato onu obpa-
3YIOT MaKeTHl KAeTOK (TETpazw), MX OTHOCHIM X pody Sarcina. B Hactosmee
spemst Sarcina lutea, S. flava, S. aurantioca W OpyrHe BUABl OGBEIUHAIOT
B BUX Micrococcus luteus. ¥ Hemy oTHocat Takke Micrococcus
{ysodeikticus — aa, Ha3BaHHEIH Tak A. OASMUHIOM 32 €T0 BEIPAKCHHYIO HYB-

! Mo coppeMensoil KIaccudHRANMH, crofa oTHOcaTcA Takxke Rhodocyclus, Rho-
dobacter, Rhodopina— Hpum. ped.
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CTBHUTEABHOCTE K JM3onumMy. Micrococcus—obnuraTHeii aspo6, oH oTauvaeT-
csl BHICOKMM comepxaHaem GC (66-72%).

Haspanue pona Staphylococcus TpoUcxoadT oT BUAA ¢T0 KJIETOK MOM, M-
KpOCKOMoM; OHH cobpaHbl momoBuo sromaM B rpo3nobax (staphyli) (cm.
pHc. 2.6); Takoe pacMONOXEHHE KNETOK OOBACHASTCA HX HEperyJIAPHEIM ne-
JIEHMEM B pasHeIX MIOCKocTAX. IlpenctaBHTENH 3TOTO poja-—dakyibTa-
THBHbIE AHA3pOOHI; OHH OGPA3YIOT WUTOXPOMBI TONbKO B a3poOHBIX yCio-
BUAX W OTHOCHTEJNBLHO YCTOHMHBE! X BRICHIXAHUIO. S. dureus H3-3a €ro
TOKCHHOB M 3X30()epPMEHTOB WATOTEHEH, BBI3MBACT HarHoeHme. [Ipyrue
[ITaMMEL fIPH POCTE HA HEOXJNAKAEHHBIX MHINEBLIX MPOAYKTAX 0GpasyloT 3H-
TEPOTOKCHAL H TEM HX OTPAaBJSAFOT.

Sarcina ventriculi (cM. puc. 2.33)- MuxpoaspoTonepanThas bakTepus, Jier-
KO BHISNAEMAA M3 HOYBHL, HO BCTPEYAETCH TAKKE B COOCPKUMOM XKeIylKa
NpH KeaynodHeix 3aGoneBanisX. Ita DakTepls OTIHYASTCH CBOMMH pa3me-
paMi (AMAMETpP KNETKH 4 MKM), OOBEIHHEHHEM KJIETOK B KPYNHEIE TMAKETH
(bonee 64 KNETOK, CBA3AHHEIX NE/ADONO30H), MHPOKOH TOJEPAHTHOCTHIO
K mameHenwsm pH (poct npu pH ot 0,9 mo 9,8), a Takke cnocobHOCTHIO
K 00pa3oBaHHI0 3HAOCTIOP.

34 pam-oTpULIaTENbHBIE HOKHW
(rpynnel 10 1 11)

B s1oii rpynne obbefHAAIOTCS IPaM-OTPUNATENBHBIE HEMOIBMKHBIE KOKKH
H KopoTKie namoyxd. Oy Moryt ORTh 23poGHBIMH H aHA3POGHBIME (Heko-
Tophie—Bo3Oyautenn HHbeKmMOHAKX Gone3Hel). Cpesy HEX BCTpedaoTes
OBHTATENM MOYBH, CIHIMCTHX OBOI0YEK M KHIIEYHOTO TPAKTa MICKONMTAN-
1MX.

A3poSunte korku (rpymma 10). Pox Neisseria JaeT NONOKHTEAbHYIO OKCH-
Ja3Hylo peakilHio M BKIFOYACT DaKTepHu, NATOTEHHEIE JUIS KHBOTHRIX H We-
soBexa. N. gonorrhioege — poaGyauTeNns YOHOPEH, BEHEpHYeckoit HosesHu, Ko-
Topasa Gnarogaps 9pe3BLMaiHO BHICOKOH YYBCTBHTENBHOCTH 3TOH Gaktepun
K MeHHIUENy (GakTepuocTaTHveckas KOHUEHTpalHs | MKT/MJ) HEIHE NO-
4TH 3a6uTa. N. gonorrhoede TPymHO KyJIbTHBHDOBATE, eil HeobGxomumur 109
CO, B Bo3OyXe, OHA O49eHb YYECTBHTEIEHA K CBETY U BRICBIXAHHIO, NMOITOMY
3apaxecHue MOXET NPOu30HTH TONBKO NpH KHTAMHOM KOHTakTe. N. me-
hingitidis BeTpeuacTcs B HOCOITIOTKE, HO MOKET TakXe NPOHUKHYTh B KPOBE-
HOCHOE PYCJIO H BH3BATL BOCHANEHUE MO3TOBbIX OoDoNovek. Moraxella Takxe
HaeT MOMOKUTEALHYIO PEakiiio HA OKCHAA3Y M OYeHE 9yBCTBHTEIBHA K Me-
HEguanuiy. CymecTBY1oT KOKKOGanuinel, He CHocobHbie HCHOIB30OBAThL
yrmesonpl. Acinetobacter — baxTepus, JawOIAd OTPHOATE/IBHYHO PEAKnHiO HA
OKCH1a3y; BCTPEYaeTCd B MOYBE U B BOJAe. HakONUTEALHYIO KYJIbTYPY MOXHO
Homy4yuTh B NMTaTENbHOMR cpene ¢ pH 5,5-60, conepkaweii 0,27 aperaTa,
H JIETKO BHIICNAETL GAkTepHio; OHA, KAK MPABUIO, HE HCOOJb3yeT IJIIOKO3Y,
M- ¥ NOIUCAXAPH/IBL, HO B OCTAIEHOM MO pa3HOCTOPOHHEH crocobHOCTH He-
Noap3oBath cyBeTpaTel cXoaHa ¢ Pseudomonas. Mexny mraMmamu
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Acinetobacter calcoaceticus BO3MOXHa Tepesada TEHETUMECKMX NPH3HAKOB
O¥TeM TpaHcHOpMAaLHM.

Baxuan pas muddepeHnManbHON THATHOCTHKH HTOH IPYIINL 0KCHIAZHAR
Peaxuss OCHOBAHA Ha MpeBpameHud aumerwin-n-GpeHumanamuna (N,N-aume-
THI-1,4-IHaMHHOOEH3071a) B OKpALCHHOE COCAMHEHHE MOA AclicTBHEM pac-
TBOPHMOTO EMTOXpOMA ¢. Kammu peakTHBa HAaHOCAT HA KOJIOHMH, BHIpa-
LIEHHBIE HA arape, u HabmopaoT 32 MOABJICHHEM KPACHOH OKpacKu.

Anaspoimpie xokxku (rpymma 11). Haubomee M3BecTHbI IpaM-OTpHua-
TEALHHE CTpOre anaspolbubte xokku Veillonella  alcalescens (npexnee
Haspanme-- Micrococcus lactilyticus) u  Megasphaera (Peptostreptococcus)
elsdenii. 1 Te u ppyrue He cnocoOHB cOpaxkBaTh yraeBoubl V. alcalescens
BCTPEYAETCH B C/IOHE Y€JIOBEKA M XKHBOTHBIX i B pyOue xBayHeX. OHu cbpa-
KMBAIOT OPTaHMYECKHe KUCIOTH, B OCOOEHHOCTH naktart, MpeBpam@as Hx
B nponuonar, aeTat, CO, u H, (cM. pasa. 8.3 u 14.1). Megasphaera elsdenii
¢BpakuBaeT rIlyTaMUHOBYIO EHCJIOTY H APYrHe AMHHOKHCAOTHE; MO-BHAHMO-
MY, 310 OOHHHLIH OOHATATENP NMALIEBAPHTEABHOTO TPaKTa XKHBOTHHIX.

35 Fpam-NonoMUTENLHLIE NANOHHM,
He ob6pa3syroLLive cnopbl (rpyrnna 16)

I"'paM-Noa0KHTENBHBIE DecCIOpOBLIE DaKTEPHH, CNOCODHBIE PacTH B IPHCYT-
CTBMH KHCJOpOAa H NpH cOpaXHMBaHHM YIICBOAOB (TIIOKO3B, JTAKTO3E) Mpe-
BPALIAFCLKE ¥X [JIABHEIM 06pa3oM B MOJOYHYIO KHCAOTY, OOBSOUHAIOT NOA
obImuM HAIBAHHEM «MONOYHOKHCNBIX OakTepmii». Cioma OTHOCAT poAH
Lactobacillus, Leuconostoc, Streprococcus, Pediococeus n Bifidobacterium. Op-
HaKko B onpeaeiautenae Bepru B rpynme 10 mpHBOAATCS TOJNLKG NANOYKO-
BHIOHLIE MOJIOYHOKHCAME Oakrtepun pona Lactobacillus; popm, npeacra-
B/SHHEIE KOKKAMH, OTHECCHH K rpynne 14, a Bifidobacterium —K akTHHOMHE-
tam (rpynna 17). Bce atu Gaktepuu OynyT paccMaTpHBATLCH B CBH3H
€ MONOMHOKHCIHM OpomeHmeM (paszn. 8.2).

Mo dopme xnetox M ApyrAaM MOPQOAOTHYECKMM M (UIMOAOTHICCKUM
NpPH3HAKAM IPAM-TIONOKATENLHLIE BAKTEPUH MOXKHO PacHOAOKMTE B Pl
Toraa najgoMKOBUAHBEIE MONOYHOKHCHLIE DAKTEPHH OKAXYTCH B CAMOM Hava-
Jie 3TOoro psana. BONLIIMHCTBO MOJIOYHOKHCIBIX DakTepwii —NajovMKka mpa-
eunsHOM dopmel. TenneHuws k ofpazoBanpio OyNaBOBMAHBIX M cnabo pe-
TBAIMXCA KJIETOK y HHUX TONBKO® HaMeyacTcs, B TO BpeMA Kak
y kopunedopMHBIX BakTepuil, Kk KOTOPBIM OTHOCATCA poubl Corynebacterium
u Arthrobacter, Takad MopdonorHyecKas H3MeHYHBOCTE YKe CTANA HOPMOH.
Cnoco0HOCTE K BETBACHHIO e GONbIUE BHIPAXEHA ¥ KJACTOK MHKOGaKTe-
puil. D10 chnwkaeT MX ¢ MPOAKTHHOMHUETAMH, KOTOpHIE BpeMeHHO ofpa-
3YIOT MHUHEIHE. AKTHHOMHUIETH HAXOAXTCH B KOHOE ITOro pana. MHorse
NpeaCcTaBUTENH HA3BAHHBIX DY JCTKO Pacno3HAKRTCA 1O qupMG KJICTOK
H KONOHHE ¥ N0 (QH3NONOTHIECKUM OCOOCHHOCTAM, HO HEKOTOPBIX MOXHO
HACHTHOHUHPOBATE TOJIBKO MO palNHYHBM OHOXHMUMECKHM NPH3HAKaM.

B kawecTBe [MOMONHEHHA 34¢Ch HYXHO ewie yHNOMAHYTH OaKTepuio
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Puc. 3.1. Caryophanon  latum — GakTepms
¢ MEPHTPHXANBHLIM PACHOJIOKCHUEM KIYTH-
xoB, obpasytomias HH1E. (Poto M.IL
TTemkona.)

Caryophanon lgtum, xotopas ofnajaer XryTHKaMH B 00pa3yeT TPHXOMEI,
€¢, Kak TIPaBHIIO, YIACTCHA BHIEAHTEL M3 KOPOBLETO HaBO3a. DTG TPaM-MOJNO-
AKMTEIIBHLIC, Pa3fcIcHHHE Ha KIETKM NaN0vKky (pHc. 3.1) HeOBBIMHO KPYIHBIX
pa3mepoB (3 x 15 mMEMm).

36 HopuHedopMHbie GaxTepist (rpynna 17)

KopunebaxTepun. Ytobwl BeinennTs GaxTephu GyraBoBuAHOH Gopmbl (rped.
coryne—6ynaga), B 1896 r. 6mun cosman pon Corynebacterium, B KOTOpHIH
BXOIAT BHABL, CXOJIHHE ¢ aadrepuiinoil manouxoit C. diphtherige. Tlomumo
nneoMopdriMa A NPEICTABHTENEH ITOrC pofa XapakTepHO «3alelKuBa-
HUe» KASTOK NMpH HX AeaeHHH. QHO NpPONCXOOHT H3-3a TOTO, YTO COCOUHRLI0-
@A J0YEPHHE KIETKH Meperopojxa paccHavBacTCs HA PA3HBIX CTOPOHAX
C pa3Hol CKOPOCTBIO, TAK YTO KJACTKM BHE3ANMHO OKAILBAKOTCH MO YIJIOM
apyr k gpyry. Hapany ¢ atuM HabmomaeTca 4 MHOXKECTBCHHOE JIENCHHE KJC-
TOK, HpH KOTOPOM M3 OAHOH JIHHHOW MATOYKH MOAYHAeTCA MHOIO KOpoOT-
kux. Corynebacterium diphtheriae—Bo3Gynurens gudrepuw. B dpusnonornye-
CKOM OTHOIICHUM 3Ta DAKTEpHA —HETHUNUYMHBIA NPEACTABHTENL [PYIIE: OHA
¥HBET B MHKPOa3pOOHBIX H aHAPOOHBIX YCIOBHSX, TOTHAA Kak GONLIIMHCTBO
KopuHebaxkTepnii — aspobnl. OHA NOpaXxaeT MOJOCTh 3¢BA K MMHIATHHLL; a-
TOTEHHOCTE ¢¢ OOYCNOBNIeHA BRIICNCHHEM DK30TOKCHHE, [HPKYIHPYIOLIETO
B KPOBH H BO3ACHCTBYIOWIETO HA CEPIEYHYIO MHEIINY, MOYKH H HEPBH! («NOCT-
AadTepuitHee napanHd»). Tokcun ofpasyercs TONLKO Hpu Cy0ONTHMandb-
HOM oDecIeveHHE KIETOK KEIE30M ;| TOKCHTCHHBIMY ABJIAIOTC TOJBKO JU30-
FCHHBIC THTAMMEL

K pouy Corynebacterium OTHOCKTCH M HpPYrHE¢ BHIH, B TOM YucCJe MATO-
TeHHBIC A7 XHMBOTHBIX, 4 TAKKE PacHpoCTpaHeHHEIE Bo3OyauTend BonesHei
pacrenuit (C. michiganense, C. poinsettiae, C. fascians). C. mediolaneum - nep-
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Puc. 3.2. PassuTe MHKpOKONOHME Arthrobacter pyridinolis wa arapoboit mnacTHHEe.
LIndpe yeaswmeaior Bpemsa kukyGanmu (B wacax). ®azopslii kouTpacT. (Kolenbrander
P.E, Lotong N, Ensign I.C,, Arch. Microbiol, 110 [1976], 239.)

Bas GakTepus, KoTopas 6Lula HCNOBIOBAHA A Guosorwdeckoit Tpancdop-
Maiu cTepoumos (1938)

Aprpobaktep. K pony Arthrobacter OTHOCAT HECKOMBKO BHIOB KODHHe-
dopMHBIX GaxTepuii, MPOKO PACTIPOCTPAHEHHBIX B MOuBE. DTOT POA OTIIH-
42€TCH CHABHO BEIPAKEHHOH TeHneHpMell K BETBAEHHIO KJIETOK H K oBpaso-
BaH10 KOKKOB. HekoToprie (OpMEI TOABMKHBEL Onarogaps  HaJIHIHIO
KTyTHKOB. Bee Bubi —a3pobul. Arthrobacter 0CcOGEHHO NETKO BHLICJISETCH K3
CYXHMX NOMB; Arthrobacter v BauMniIbl NEPEKUBAIOT MHOTOMECAYHOE XpaHe-
HHE TOHMBBI B CYXOM BHAE, GONBIIMHCTBO Xe OakTepHii, He oBpasyrommx
coop, morubaer. Arthrobacter nneomopden (r.e. MopQoIOrHYeckH MHOTO-
obpaseH)—Ha MHTATEABHBIX CpelaX B MONOABIX KOJIOHMAX OH PacTeT B BH/E
JUIHHHEIX TIANOYEK HEMPaBMJILHOR QOpME, 4 CTaphe KyALTYDH COHEPKAT
KOKKOUAHLIE dopMbr (puc. 3.2). K KopuHedOpMHBIM HOYBEHHEIM GAKTEPHAM
OTHOCATCH TAKKe HekoTopule BUABI Cellulomonas, WCIONB3YIOMHE RELTIONO-
3y.

@opmel, obbenuHIeMee B pon Arthrobacter, TpiypPOMEHBI K Pa3iAHIHEIM
MectooburanusM. Ilo-sumumomy, Arthrobacter—3To aucIeHHO Apeodanaro-
1y MPEACTABHTEND aBTOXTOHHBIX MOMBEMHRIX MHKPOOPraHN3MOB, T.€. OH A0-
MHHMPYET B I0YBaX, B KOTOPLIX AETKO PaliaracMbe OPraHHYyecKHe CoelHHe-
HHst YK€ DPa3pyIUCHEl H OCHOBHOH ocTaBIlclca (paxnumell OpraHmyeckoro
BEIECTBA ABNseTcH TyMyc. Ilpu HeBnarompuaTHbEX ycnosusx Arthrobacter
Coco0eH MEIUIEHHO PacTH B BHAE KOKKOB. MOXKHO NpPEONOIaraThb, 4TO KOK-
KH, KOTOpRIe BuHOTrpanckuii Haxoaun B Novusax, Ovuiu B GONBILMHCTBE CIIY-
qace Knetkamu Arthrobacter. Ipyrue mrammMel Arthrobacter BcTpedazoTcs Ha
PACTCHMAX M B AKTHBHOM HJIe OMHCTHBIX COODYXEHHI.

Apyrae poamt u Baabl. MHorpe xopuHedopmusie BakTepvd BHIZEIAIOT
B Cpeny INIyTaMUHOBYH kKHCHOTY (pasa. 10.2.2) 1 gpyrue aMHHOKHCIOTH, MO-
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3TOMY OHM HPHOOPEIH NPOMEIIUIEHHOE 3HaveHwe. Jpyrae QopMel 3THX Gak-
TEpUH pacTyT HA MATKHMX Chipax, Kak, sanpmumep Brevibacterium linens, obna-
AT YMEPEHHOH IIPOTEOIUTAYECKOH aKTHBHOCTBIO M YMACTBYIOT B CO3peBa-
Huw crrpoB. K xopHHeOPMHEIM DakTepnsaM ¢ HEJABHHX IIOP OTHOCHT TAKKE
u BUAB Propionibacterium (pazz. 8.3).

Kopunedopmabie faxTepan xak 8 MOpHOIOrHIECKOM, TaK H B (IH3HOIOIH-
4eCKOM OTHOMIEHHH 38HUMANOT MPOMEXYTOYHOE NOIOKEHHE MEKLY MOJIOY-
HOKHCJIHMHE OakTepuamu # MUKODakTepuamu. TeHIeHIUA K BETRICHHIO BO3-
pacTaet B ANy OT TIPONHOHOBEIX Daktepuil ¥ xopumebakrepmii B Gonee
y3KOM CMEICTe X MHKODaKkTepriM. B aTOM psify MOKHO OOHADYXHTL TAKKE
Repexon oT aHaspoBHOTO X cTporo aspobHomy metaboansmy. Onuako, He-
CMOTpA Ha DAl HOHBITOK, YETKO PasTPaHAYUTL MexXAy coloil poan:, cBe-
[leHHBIE B Tpynny KopuHedopMHBIX OakTepHi, eme He yjpanock. Jas HOBOi
KIaCCHOHKAIKMN TPeACTABHTENEH 3TOH Ype3BblMalHO BaXHOH M 3KOJOrmie-
cxdl uddepeHURPOBAHROH TPYNNEI HOTPeSYIOTCH CBEASHHS O COJEPKAHWH
GC, cocTaBe MypeHHa B [IPYTUX [IDH3HAKAX, 4 TAKXe JAHHLE HYMepHYecKol
TAKCOHOMMU.

3.7 Muro6akTepuu (rpynna 17)

Beem mukoBaktepusaM cBoficTBeHHO aspofHoe jmixamde. [lo ocobennocTam
MODPPOIOTHE UX CNIEAYET PACTIOIOKHUTEL MEXIY KopHHebakTepHsaMHE M poak-
THHOMMIETAMHE (Hokapausayu). Mupennii onst He 08pasyloT, HO pacTyT B BH-
Ae <nabo BeTBANMXCA KIETOK HEMpaBHALHOH dopMbl. MukoBakTepur rpam-
DOMOKHTENABHEl K HENOABMKHBL OT KOpHHeOakTepMil OHM OTIHYAIOTCH
«KHCJOTOyCTOH'mBoCTREON . B 1882 r. Dpmix obHapyxkin, uTo TyOepKyneaHbie
GakTepuu (Mycobacterium tuberculosis) Nociae OKpackH aHHIKHOBBIMH KpPacH-
TEAAMH HE YHAaeTCE OOECUBETHTH KMCIAOTOH.

OBevHO Ma3ku bakTepuii, dukcupoBanuke o merony 1 —Henscena,
NPOrpeBaroT B NPUCYTCTBHE KapOOJIOBOTO pPacTBOPa (PYKCHHA, MPOMLIBAIGT
u pudhepennupyror, ofpabaTbiBag CIHPTOM ¢ CONAHOH KHcloTol. Muxo-
GaxTepd M HOKapAu# HNpH Takoit obpaborTke KHUCIOTOH He 0BECIHBEYHBAIOT-
¢~ OHH B 3TOM CMBICAE KHcIoTOYyCTOHYHBEL. HekoTophie canpodutibie M-
xobakTepuy ynaeTcs oOeCUBETHT: CONAHOM KHCAOTOH €O CIHPTOM, HO He
BoauEIM pacTBopoM HCL KucnoToyctodunBocTs 06yCAOBIEHA BLICOKHM CO-
JepPKaHHeM B KACTOYHLIX CTEHKAX MHKOJOBEIX KHCIOT, KOTOPHE AEIAOT M0-
BepxHOCTh MHK0OakTepuil BOCKOOOGpa3HOil U CUABHO TruapodoOHOMN.

Yro  kacaercs cocTaBa  KiaeToUHeIX  ¢TeHOK  Corynebacterium,
Mpycobacterium w Nocardia, 10 31eCh MOXKHO BRIIEIHTL Kak oflMe yeprl,
TaK u pazmuuna. Mx mypesnosbii xapkac nogobeH ocTOBY CTeHOK rpam-no-
TONKHTENBHBIX DaxTepHii; 0QHAKO OH CBA3aH ¢ apabMHOTaNaKTaHOM - NMOJH-
CaxapHaoM, COCTORNIAM H3 apabHMHO3H M TANaKTO3H, 2 ¢ HAM B CBO OYe-
Peib CEAZAHLI IHIKIL - MHKONORRIE KHCJIOTRI. DTO pa3BeTBACHHBE 3-TH-
apokcuxucnots (RF—CHOH-—CHR?*—COOH), xotopble B IONONKeHWIX
2 u 3 3aMeleHE! anuGATHYECKHMH USNSMH. DT UEHH UMEIOT Pa3THYHYIO
AnuHy, B Mukonoeeix kucnotax xopurefaktepnil 32-36 aTtomoB yraepona,

T—-1169
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y Hoxapauii 48-58, a y muxoGaktepuii 78-95; TOABKO KMCAOTHL ¢ O4YCHB
IJIMHHBIMY [e0sMyd MPURAoT KJIETKAM KHCA0TOYCTORYHBOCTS.

M yecobacterium tuberculosis — po3bynuTens tybepkynesa, HonesHu, nopa-
KARoUICH NPeUMYIISCTBEHHO Qu3myecku OCAAGNSHHBIX oaeH U CTABIICH Me-
HEE rPO3HOM JHIIEL MOCAE TOTO, KAK MOSBUIHCH AHTUOMOTHKM U W3OHHA3N],

MukobaxTepun pacpoOCTpaHEHH W B moO4YBe. MHOTHE M3 HUX MOTYT XO-
poOLLIO pacTH HA cpepax ¢ napaduHaMi, ApOMaTHYECKUMH U THAPOAPOMATH-
YECKHMH YIJIEBOAOPONAMH; HX MOXHO 3aCTABHTH DAcTH Ha MpOCTOil cpeae,
cogepkawelli TONLKO HEOPraHHYecKHe NHTATEIBHBIE COJIH, B mapax Hedr,
HadTaNHHA MM APYIHX TETYHHX YTICBOOOPOAO0B, BRACTAIOMAXCA U3 HOUBSL,
[TouBeHHble MuKoOakTepHH He HYXHarorca B nobaBke Apyrux cyOcTpaToB
H PacTyYT OTHOCHMTENIBHO OBLICTPO, B TO BpEMs KaK NMATOTEHHEIE BH/LI Tpe-
6Y!0T CHOXKHBIX TMUTATERBHHX CPEll M PACTYT MENJICHHO.

38 AKTUHOMULIETHI B Y3HOM CMbicne
(rpynna 17)

K akTHHOMHIETAM B Y3KOM CMEIC/IE CIIEAYET OTHeCTH GakTepuu, oOpasyro-
e nojobue Manenus. Betpedarorca oxM riaBHEM oBpa3oM B nouse. DTH
OakTepuu rpaM-NoJOKUTEIBHE M CBAIAHH ¢ KOPHHEHOPMHBIME GakTepHsMA
H MHKODaK TEPHAMH NOYMTH HENPEPBIBHBIM DIOM nepexomHix, hopm. [ouru
BCe OHKM a’po0bL

CBoe Ha3BaHHEe AKTHHOMMNETHI HOAYYH/IH OT HEPBOTO H3 ONMHCAHHEBIX BU-
710B —aHa3poba Actinomyces bovis —~ «IyYHCTOrO IpedKa», KOTOPHIH BHILIBAET
GoMe3HE KPYNHOIO POrATOTO CKOTA aKTHHOMMKO3, OBpaiyeT B TKAHAX U de-
JOCTHBIX KOCTAX OOJIBIUME APY3H, HMEIOMME JYYHCTYIO CTPYKTYDY.

AKTHHOMMIIETH] XOPOLUO PACTYT Ha MPOCTEIX CPEAAX U Pa3nUIAIOTCH Me-
#ny coboil mo pocTy HA NOBEPXHOCTH W B riyQuHe arapa, no oGpa3oBaHi0
BO3AYIHOTO # CyOCTPATHOTO MHMUEnHs, O0pa30BAHHIC CHOD, CHOPAHIHEB
g .0 (puc. 3.3 u 3.4). HpoaxtuHoMupeTw (pon Nocardia) ofpasyror xak
CyOCTpaTHEIH, TaK ¥ BO3AYIIHHE MUUEAHI, KOTOpHIH pacnafacTcd B CTApHIX
KOJIOHHAX Ha MANOYKOBHAHBIE KJISTKH; HACTOAIHX coop HeT (pHc. 3.3 u 3.5).

B oTnuyse OT 3TOTO ¥ CTPENTOMHLETOB — NPEACTABATENEH GOJIBIIOre po-
na Streptomyces—wmuuendit coxpaHserca. BosaymHuii munemiii aacto 6ee-
BAET CH/IBHO Pa3BHT; HMEIOTCA ocobble Bo3nymmHkie Tudm (cnopodopet), ot
KOTOPBIX OTIUHYDOBBLIBAIOTCH KOHHIWH, CHYXALIHE UL DACHpOCTpAHEHHA
pupa. Crpoense stHX cnopodopor (IPAMEIC, BOJHECTHE, CIAMPAJBHEE, CO-
OpaHHBIE B MYuKd, MyTOBYATHIC H T.74.), POpMa KOJOHHUH, UX [BET ¥ BEAUYY-
Ha, @ Takke 3amaX [O3BOJIAIOT DPA3NHYaTh MHOTOYHCHEHHBIE BUHIEL
1 Wrammbl. CrpenromMuieramy 0ByCIOBICH ¥ TOT 3aNAX, KOTOPHIH HCXOMUT
BecHOl oT cBexxeBcnaxaHHo#t mouBkl. U3 Streptomyces griseus 6uuU10 BeLOCHE-
HO MACJI0, KOTOPOMY NPUHANJICHKHT 3TOT 3amax; OHO NOJAYHHIO Ha3BaHUe
«TEOCMHH» ; Oka3zanocs, ¥ro 3o 1,10-gumetnn-9-aexanon. Ifo mepe pocra
NPOMBILLICHHOTO 3HAYCHUA CTPENTOMMNETOB KAK NPOAYUEHTOB aHTHOMOTH-
KOB 3HAHKUA O HHX MOCTENEHHO paclpsnuch. M3 coTeH BrixeNeHHBIX aHTH-
ouoTiKOB HamBoxee 3hHEK THEHBIMEA OKA3aNNCh CTPENTOMEANMH (ApOayKT 3.

]
MYCOBACTERIUM

a-NOCARDIA B-NOCARDIA

Engp Cnd

MICROMONOSPORA

DERMATOPHILUS STREPTOMYCES

Cna

: 5 %\f

ACTINOPLANES

STREPTOSPORANGIUM

Puc. 3.3, Murobaktepnn, Hoxapamn u AKTHHOMMUETHI: a—dopMa KONOHHH, Xapak-
TepHas ama AaHHOTO poaa; 6-—pa3pes depes 3apocluyic GakTepEsMH HOBEPXHOCTB
arapa. Ilokasassr THIMMHEE GopMBl pocTa cyGeTpaTHOrO Muuenma (CM) u Bo3mymr-
Horo munenma (BM), cnopodope! (Cng) 1 cnopadrum (Cna), a TaKxKe NHIIEHHELIC XTY-
THKOB H obnazaronwe XryTHKaMH coopsl (Cho).

™
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Puc, 3.4. QopmMbl KONCGHHHA CTpeOTOMHUETOB. A. Komomun Streptomyces ¢ Bo3-
IYIOHEIM MHLIEMIHEM [OCAC 5 HEeNb POCTA Ha CIHIEPON-HATpaTHOM arape. b-Hava-
N0 O0pa3’ORAHMA BOAYINHOrO MHIETAA KOJOHHEH OFHOTCG miTamma Strepiomyces.
(Poro P. Hirsch.)

griseus), XIOpPOMHALETHH (DpofyKT S. penezielge), aypeoMHMIMH H TETpPALH-
KHHE {IPOAYKTHL S. aureofaciens).

MHoTHE CTPENTOMHUETHI HCHOJB3YIOT LEILTIONO3Y, XMTHH ¥ JpYyrHe
TPYJHO pa’sNaraeMble PUPOLHBIEC BEWECTBA. B IOUBE W B THHIOCTHARIX WNIaX
BOJIOEMOR IHPOKO PACHPOCTPAHEH PA3IAralUHA OEINION03Y AKTHHOMUIET

Puc. 3.5. Tudnr cyGerpatHoro muneans Nocardia saturnea. CHEMKH Ma3ka, OKpa-
meHHoro xapbonoesiM GyKCHHOM, B cBeToBOM MHKpockone. (Poto P. Hirsch)
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Micromonospora. On o0pasyer NJIOCKHE KOJIOHMH, BOZAYIIHOIO MHEE/IHA
HET; CMOPEl PACHONArawTCs NOOAHHOYEE HA KOHUAX cnabo pasBeTBACHHBIX
criopodopos. Microbispora BLILJIAART CXOZHO, HO ODpPAa3yeT BO3MYIIHBIA MH-
HE/MH H NO OB¢ KOHUAMH.

Hekotopeie aktuHoMuUETH {Actinoplanes, Streptosporangium, Ampul-
lariella) oBpasyroT CIOpPEL He IPAMO Ha BO3AYIUHEIX rU(ax, a B CIIOPAHTUAX.
Streptosporangium—a3pobHBIA  CTPENTOMMIET, Pa3PYHIIAIOUMEA LEILAI0N03Y.
Ha TBepamix ¢yGerparax oH pacreT, o6pasyq chHadana cyOCTpaTHbIA Muue-
nu|if, 4 3aTeM BO3AYIUHBIA, KOoHuMKM BO3AYIIHEIX TH) HabyxarT B mpespa-
MAITCA B LIAPOBUAHBIE CIOPAHCHA AHAMETPOM 5—8 MEM, KOTOpEIE MpH CO-
3peBaHUE MOTYT JocTHraTh 18 Mkm. Ima-HOCHTENs BpacTaeT B IIAPOBHA-
Hy®0 KOHLEBYIO KJCTKY, 3aKpYYHBacics B CNAPANb W OTHIHYPOBHIBAET
cnopanrnocnopsl. llocnenuue y Streptosporangivm HETONBWXHEL Actino-
planes pacreTr nog TOBEPXHOCTHIO PACTHTENBHBIX OCTATKOB W TOXe
o6pasyeT ClOpel BHYTPH rofiosdaToro cnopanrus. Korpa coopadrad OTKph-
BAIOTCH, CHOPAHIHOCHOPH CTAHOBATCY NOABHMXHBIMH Onarojaps mydkam
KTYTHKOB.

Ewme oaMHE aKTHHOMHIET, 00pasyioil [OABWEHbIE COOPEL,— Dermatophi-
lus congolensis. ITo BO3OYIHTENL PACTPOCTPAHEHHOro ¥ OBEIl H JOMAnei
AepMaTo3a, IOPAKAIOIETO KOKY CIIHHLI; OH pacTeT Ha TBEPAbIX CyBeTpaTax,
o6pazysa 1epoXoBaTLE WIH [JIAAKAE KOJIOHHH ¢ NIOTHBHIM CYGCTpaTHBHIM Mu-
nendeM. Dbl JEIATCA NMPONOILHO H MONEPEdHO, Tak 4To obpasyerca Ho
BOCLMH [IAPaJUIC/IBHEIX PAIOB KOKKOBHIHEIX KJIETOK, KOTOPBIE MOTYT BHICBO-
OoXEAThCA B PEIVALTATE XKeNaTHHM3amWH M H3uca crewkd rug. Koxko-
BHHBIE CMOPH CMNOCOOHLI K TEPEHOBIKECHHIO ¢ MOMOIILID KIYTHKOD.

Coophl aKTHHOMHIIETOB HE TEPMOCTOMKH, RO BLIIEPAKHABAIOT BEICYLLIKBA-
aue. EAMHCTBeHHBIA TEPMOPE3HCTEHTHRIH CHOPOOOpasyrOHil AKTHHOMH-
ner—ato Thermoeactinomyces vulgaris, OH TepMOQHIEH A ABIAETCA OJHEM H3
MHKPOOPIraHA3MOB, BHI3EIBAFOIIMK CAMOPA3OIPER 3ACKHPAOBABHOTO BIAKHO-
ro ceHa M OpraHuvYeckux oTXoLoB. Ilo cBoeMy CTPOCHMIO M [0 COUCPKAHHIO
MUNAKQIMHOBOH KHUCIOTH CIIOPEl 3TOIC BHJAA CXOAHEI C DHAOCHODAMH
Bacillus u Clostridium.

39 Manoysn K HOKKK,
obpasyroLLre aHaocnopsl  (rpynna 15)

CnocoGHocTk 00pa3opbiBaTh DoNee MIH MeHee TePMOPE3HCTCHTHELIC CIIOPLL,
332 HEMHOTHMH HCKTIOMEHHAMH, OrPaHHYMBAETCS TPYINOH nanodck, 6oJib-
HIMHCTBO H3 KOTOPBIX MMEET [EPHTPHXATEHO PACHOJIOKEHHBE KIYTHKH. ITO
rpaM-IIOJIOKHTENbHbE DakTepun. AspobHble H (akynsTaTHBHO-aHAIPOGHKIE
NaJOYKH cBEAEHH B posst Bacillus, Sporolactobacillus B Sporosarcina, a anas-
poburie-B poal Clostridium n Desulfotomaculum. Muorme cnopoobpasyto-
LIHE BHAH XOPOINO H3BECTHEI Gnarofaps ¢BOUM CHOXHMHYECKHM OcOOeHHO-
cTaM. 3meck 6YAYT paccMOTPEHB! JIHIIE HEKOTOPHE TIPS/ICTABHTENH BOJIbIHX
ponos Bacillus u Clostridium.
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Pue. 3.6. Cxemarmdeckoe H300paxeHne THINYHBIX GOpM cnopoobpasyrommx KIETOK.
1 —-NEHTpaibHO pPACHONOKEHHAS CHOPA, KOTOPAA HE YBEIMYHMBAET PA3MEDA MATECPHH-
cko¥ kneTkn (Bacillus megaterium); 2— TepMHHANIbHAA ClOpa, HE YBENHYHBAIOIIAN Pa3-
MepOB MaTepHHCKOH KneTku (Bacillus thuringiensis), ¢ OcIXOBHIMHM BEIIOMEHHAMH;
3 — TepMHHAJILHAA CNOpPa, PACINKPHBIIAS MATEPHHCKYIO KNeTKY Oymapopuano (Bacillus
macerans); 4 — OeHTPAILHAN CIIOPA, IPHOAIOLIAN MATSPHHCKOA KIIETKE BepeTeHoofpai-
Hyio (knocrpuguenonodnyw) hopmy (Bacillus polymyxa), 5—xpyrmas TepMHHANRHAA
CIopd, HpHIABlUAY MatTepuHCKOR wierke dopmy Oapabanaod manouxu (omexTpH-
analieRy0 hopMy) (Bacillus sphaericus); 6 —TaTepanbHan Cropa; MaTEpHHCKAS KIIETKA
yBCIHMHJIACH B pa3Mcpax, npuHas dopmy BepeTeHa (Bacillus laterosporus).

Aspobunie enopoobpazyromme OaxTepuw. BakTepHd 3Toro THna obuTaIOT
B Mo4Be. Muorue Gauunan 06pa3yloT HenouKy KIIETOK Wik HHTH. [lo hopme
CHOP M MATEPHHCKUX KACTOK (puc. 3.6) Gauunne Moryt GmTh pa3iuencHbl Ha
TPH TPYINEL:

(I) Cnopnl oBanpHBIE WK IUAHHIPHYECKWE, HE TOJIIE MATEPMHCKOM
kAeTkd. TakoBw! coops! GonbmmmHcTBa Oanwsn (B. megaterium, B. cereus, B.
subtilis, B. licheniformis, B. anthracis, B. thuringiensis).

(IT) OsanbHbie COOPBE IMIEPE MATEPHHCKOH KAETEH; OHHM «Pa3fyBalom
KASTKY H3HYTpPH B Xoi¢ cnopymsuuu (B. polymyxa, B. macerans, B.
stearothermophilus, B. circulans).

(ITII) ITouTd kpyraas cnopa B HabyxmieM KoHOE MaTepuHckol xietku (B.
pasteurii).

L. Bacillus megaterium ¢ kaeTKAMH BEHHYHHOH 2 X 5 MKM sBAsETCH TH-
ranTomM cpemu 3ybakrepuii. Heckonbko MeHeIne B. cereus; K 3TOMY BHAy Te-
Heph NPHYHCIAIOT TAKKE BAPUAHT, MONYYHMBIIMH Ha3lpaHue wmycoides» 3a
rpubOBHHEIA POCT HA NOBepXHOCTH arapa (B. cereus var. mycoides). Cywe-
CTBYIOT «paBO- M JIEBO3AKPYYCHHLIS® [ITAMME], HO OOHUMH BHJA KOJOHMI
oveHL THnH4eH (puc. 3.7). B 6au3kom ponctee ¢ B. cereus Haxomarcs BO30y-
JuTeAbL cHGHpPCKol A3BEI B. anthracis, KOTOPEHI HE UMEET XKIYTHKOB H OKpY-
HKCH Kamncyaod H3 IIyTAMHHOBOH# KHCIOTHI, M TATOTEHHAA AJIA HACEKOMBIX
Baxrepus B. thuringiensis. Bun Bacillus subtilis, nonyumeiuuii HazsaHde «CeH-
HOIf Manouku» (TAK XaKk HAKOMUTENBHBIE KYIBTYPH HONYMAIOT U3 CEHHOIO 3K-
cTpaxTa), a Takke B. licheniformis 0GpasyroT DONMMOENTHNHEE AHTHOHOTHIH.
Bropas u3 Ha3BaHHBEIX Banuiul CilOCOGHA PACTH, HOMYYasi SHEPTHE) HE TOIh~
KO 324 CYET EHCJIOPOJHOTO AHMXaHMS, HO TaKXKe 3a cdeT OpOXeHMA H aHa3poo-
HOIO HUTPATHOTO ABIXAHMSH.

II. Baxtepua B. polymyxa (paHee HasLIBaBlUancs B. asterosporus) nonyqu-
73 HEIHEIIHee CBO€ HA3BaHHE H3-3a TOrO, 4TO O0pa3yer GOJBIIOE Koaude-
€TBO Cii3M (2 Takxke BOMEHKOOOPA3HEIE, B MONEPEYHOM CEYeHUM 3BE3IYaThie
cnopel). Kak u B. licheniformis, oHa oGpasyer 2,3-Gytanmmon. B. ste-
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Puc. 3.7. HHTEPHONLIE OENOYKH KJIETOK
Bacillus cereus var. mycoides. Ha arapm-
30BaHHBEIX CpEfax OHH BHpaCTﬂIOT B KO-
AGHHH, CXOOHHE N0 BHAY ¢ KOJOHMAMH
rpuGoB. (Poro D. Claus.)

arothermophilus — BBIpaxceHHBIH TepMOGUI (TEMIIEPATYDHBIA ONTHMYM AN
pocra 50-65°C).

IIL. Bup B. pasteurii M3BeCTEH Kak KJaccHMeckuil npumep Oansuie:, pas-
nmararoueii MOYEBUHY ; OH KOHCTHTYTHBHO CHHTE3UDYET ypeasy, MiAPOIHIYET
mouesany a0 CO, B aMMHaxa H NpHCNnocobneH K BLICOKMM 3HadeHHsM pIL
Io cpoeil GAIHOAOTHE ¢ HAM CXOJiHA Sporosarcina urede, KoTopad B MOpo-
JOTHMECKOM OTHOTIEHHH, COGCTBEHHO, OTHOCHTCH K capuMHaM, HO 10 OcC-
HOBHBIM (QHIHOJOTHIECKHM MPH3HAKAM JIOJDKHA OBITHL OTHEeCcEHA K Danuimiam
{(a3p0b; oOpasyer TEPMOPEIUCTEHTHHE CHOPBL, CONCPKALME JHNMKOIMHO-
BYIO KHCHOTY).

Anaspodunle cnopoobpasyronme daxTepuu. s pocta 3THX OakTepnil kuc-
JIOpod He HyxeH, Bupn, o6bensHeHHble B poy Clostridium, xax npaBumo, He
HMEOT HETOXPOMOB H Katanassl. H3-3a Bricokoro cojcpxanna {iaBHHOBEIX
(bepMeHTOR MHOTHE KIOCTPHIHM IDH KOHTAKTE ¢ KHCIOPOUOM BO3NYyXa
0BpazyloT HEpPeKHCh BOAOPOAE, KOTOPad OKa3bBaeT Ha MX KIETKH TOKCHYe-
ckoe aeiicTeue. Beuay toro €Uto cynbbarpexynupyromme Daxrepud, obpa-
3YIOWHE CHOPH, CONEPXKAT NMPOTOTEMHUHOBHIC MHTMEHTHL, HX BBIOCITAIN H3
pona Clostridium B nosuiii pon Desulfotomaculum (D. nitrificans, D. orientis,
D, ruminis). V anaspo6GHRIX cnopoo®pasyronmx Gaktepuil cnopa oObMHO
SHAYATENBHO [HHPE, YEM BEreTaTHBHAA KieTka. MaTepuHCcKas KJIETKA B 3aBU-
CAMOCTH OT MOJIOKeHHs CAOPB MOKET HMETh PalmIHdHYH opmy.

Knoctpupuu cGpaxuparor GOMLIIOE uMCHAC CyGCTPATOR, BKIIOYAS [OJIH-
caxapuasl, OeJIKH, aMHHOKHCHOTEL W nypuHbr (pa3f. 8.5). o mpenmoun-
TAEMBIM CyBCTpaTaM MOKHO Pa3iMYaTh CAXAPOJIATHYECKHE KIOCTPHIMH (Ha-
npumep, Clostridium butyricum, C. acetobutylicum, C. cellulosae-dissolvens),
NentonnTHyeckue KaocTpumuu (C. histolyticum, C. sporogenes, C. tetani, C.
botulinum) u xkmocTpuamm, paziaraomme modeBylo kueaoty (C. acidi-urici).
ITpopykTamu GpoxeHus sBnatoTcA GyTvpaT, GyTaHON, aneToH, 2-IPOHaHON
H BO MHOYHX clydasx Gonbmue konmuecra rasza (H,, CO,). C. pasteurianum
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H MHOTUE ApPYTHMe CAXapoJuTHMeCKHe KJIOCTPHIu# (QUKCHPYHT MOmeKy-
aAsapHbii asort. C. aceticum nNpespamacT GpykTo3y ¥iM cMeck CO, U Moneky-
JIAPHOTO BOJIOPO/JA B ALETAT.

B xauecrBe nonosiHeHus crueayer ykasats Ha Oscillospira guilliermondii—
HeoOBMHO KpyIHYIO (5 x 100 MKM) aHaspoOHYIO DakTepHio, pa3iesALyio-
€A Ha KJETKH H obpasyroulyro cropsl. Ee 4acTo HaxolAT B ciaemoifl kuimke
MOpcKol cBHHKH H B pybue KBauHBIX.

3.10 NceBoomoHaabl
¥ Apyrue rpam-oTpyuaTensHble Manoyku
(rpyrne 7,12 1 3)

«[IceBmoMOHanaMu» HPAHATC HAZKBATL BCE IPAaM-OTPHNATEILHBIE TATOTKO-
BUJHbIE OakTepHu ¢ MOJAAPHO pACNONOXKEHHBIMH xrytikamiu. Ilosrtomy
K HHEM YaCTO OTHOCAT H3HONOrHYECKH KpaiHe CnenyaM3HpOBaHHbE 2y0ak-
TepuH — Nitrosomonas, Methylomonas, tHoGanmme H paxe ¢oToTpodHbIE
baktepun (Rhodopseudomongs). Ilpa crone cBOSOAHOM NPHMEHEHHH 3TOIO
Ha3BaHHA OHO OTPAXKAET TOJBKO MOPGOJIOTHHECKHE NPH3HAKHE B HE COOTBET-
CTBYET HHKAaKOH TaKCOHOMMYCCKOH KATCTOPHH.

CemeiicTeo Psendomonadaceae o0LetHHACT IpaM-OTPHIATENLHEIE Opra-
HHE3MBI —IIPAMEIE HAH CIaf0 W3OTHYTHIE NAMCYKH ¢ MOAAPHO PACIOIOKEHHbE-
MM XTYTHKaMH, He o0pasyromye CIOP H pacTyHe B aspo0HEIX YCIOBMAX,
DHEPrUo OHE NOAYYAIOT HYTEM a’spobHOTro, a HeKOTOPBIE BMAK H aHAIPOG-
HOro AHIXaHHA (ACHUTPU(PHKAMA, HUTPATHOE /BIXAHHE), HO He 3a cdeT Bpo-
aenns. FlceBaoMoHaab — XeMOOPraHOTPOdbI, HO HEKOTOpEIE GaKyILTATHBHO
MOTYT pPacT# Kak xemMoyuToTpodsl. Pon Pseudomonas mpencrasiser cobol
HPOTOTHII CEMERCTBA. DTOT PoA, Kak H BCIO TPYINY 7, MOKHO OXapakTepH-
30BaTh ONpeAeIecHHBIMHA MeTabonpdeckumu ocobenHocTsami. Ero npencrasu-
Tean cnoco0HBI ycBaBaTh OOJBIIOE YHCIIO OPTaHEYECKUx CyGCTPATOB,
B TOM 9HMCAE TETEPOLHKIMIECKHE H aPOMATHYECKHE COSXHHEHHA, HE HCNOJIb-
3yemble apyrume Oaktepusamu, Caxapa, Kak NpABMNO, PACLIEIUTAIOTCH HMM
mo aytH DHTHepa— dymoposa (pasa. 7.2.3). Hexortopeie Buan Pseudomonas
OKHMCJIAXOT Caxapa He JIO KOHI@A —C BBIIEICHHEM CaXapHbIX KHCJIOT (IAFOKOHO-
BOH, 2-OKCOTTIOKOHOBOM).

Brarogaps csoeit HeTpeDOBATENBEHOCTH NICEBAOMOHABI BCTPEUAIOTCA HO-
BCEMECTHO: B NOYBE, BOJIOEMAX, CTOYHBIX BOJ@X W B BO3/yxe. Fcnl ocTaBUTH
OTKpPBITOH MHTATENBHYIO CPEly, COAEPKALIYI0 MHHEpAIbHbIE COMIK i OpraHH-
4YecKWe KHCJIOTHl WIH caxapa, TO MNCEBIOMOHAaJbl OOBIMHO 3acesfloT ee
nepBrIME. HacTo HX MOXHO OOHAPYXHTEH MO BEIIENASMEIM BOIOPACTBO-
pHMBIM HMTMEHTaM, TAKWM, HaNpHMED, KaK CHHe-3eneHOe IPOH3BoaHOE de-
Ha3AHA —-[HONWAHWH, A TakkKe MPOH3BOJAHBIE NTEPHHA C KEJTO-3€IEHOH
¢ayopecneHumeii. HexoTopeie 3 BelaeaseMbix ¢uIYOPECHHAPYIOLIMX THrMEH-
TOB HIpaioT pose cuidepotdopos (pasi. 7.7).

Bugw ncesnomonan. Pseudomonas aeruginosa (npexHee Ha3BaHue-—P.
pyocyanea)—eoaHas Gakteprs. OpHako oHa ofnagaeT IMHMPOKOH HPHCHOCO-
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BIIAEMOCTBIO, MOKET JaXe MOPaxaTh Jrojell H BHI3BIBATE ¥ HEX BOCTIANEHHE
CPEAHEro yXa, paHeByro HHGExmuio ¢ 06pa3oBaHMEM CHHE-3€/IEHOTO THOSL, a
y ocnaG/IeHHBIX JtofeH — i BakxTepuemuro. P. fluorescens u P. putida-—umpoxo
paclpoCTPaHEHHEIE BOIHBIC W MOYBEHHbiE GakTepuu, CHOCOOHBIE OKHCIATDH
HeoObtIalino GOMBIIOE YUCAO PA3IMYHBIX OPraHHYECKHX coenuHeHuit. MHo-
rHe IITAMMBI, HATOTEHHHE A8 pacTcHuil, BhUIE HENABHO CBEICHEHI B OAHH
aua P. syringae. Ha npumepe P. saccharophila, ponoponHoll GaxTepnu, OwA
OTKPHT HYTE KaTaDomdsma IioKo3sl DHTHepa-/lynoposa.

KcanTomonannl. TlaToreHHble Oif pacTeHHH NCEBOOMOHAIBI, UMEHMIHE
KeNTHI nMrMeHT, OhMM oObeavHeHH B poa Xanthomonas. WX nurment
npeactaBaset coboil Gpomconepaamee nommeHosoe coennHenue. MTamMme
Xanthomonas campestris BRIZICISIOT NI10X0 pacmeniaseMele hepMeHTaMu mo-
JIHCAXAPHABL, KOTOPHE MOJYHMAOT MPOMEIIIEHHEM CIOCO00M: BOZHEIC pac-
TBOPBL KX KCHOMB3YIOT Kak OOGABKH I8 NOBHIHEHHH BASKOCTH (HAaIpuMep,
AYIHHTOB, [METHYECKHX CYIOB, THNorpadekux kpacox).

Jpyrue aspoGupie rpamM-OTpHIATeIBHBIE NadcyxH. OUEHb TOXOKHA Ha OCEB-
AOMOHAJ( IO cBoeMY MeTabomusmy pouast Alcaligenes, Agrobacterium, Rhizo-
bium, ykcycHoxkmcnule Oaktepus Acetobacter w Gluconobacter (paza. 10.1)
H  CBOGOJHOXKEBYINME  a3z0ThHkcHpyroue  Oaktepun  (Azotobacter,
Beijerinckia, Derxia; pazu. 13.2).

B ponwt Alcaligenes, Rhizobium u Agrobacterium obbennuHeHE BakTepni,
KOTODBIE CXOZHEI TO 3HEpreTHdeckoMy oOMeny (Amixanue) ¢ adpobHLIMM
NCeBIOMOHANAMH, HO OTAHYAIOTCH TEM, UTO XKIYTHKM PACIIONIOKEHBL ¥ HHX
He MOJAPHO, a CYONOMAPHC HJIH MX MMEETCHS BCETO AMIL 2-6 (A€reHepaTuB-
HOE NMEpPHTpHXaibHOe )rymuxosaHue). K pony Alcaligenes otaocar daxyne-
TATHBHO-aBTOTPOGHYI) BONOPONHYID baktepmo A. eutrophus (pasn. 11.4).
Baxtepun pouaa Rhizobium, 6ynyuu sHmociMGHOHTAMH 000OBLIX pacTeHMIL,
cocoBHEl QMECHPOBATL MOMEKYJAPHEIE aszor (pasn. 13.1). Agrobacterium
rumefuciens BLI3HIBAET ONYXONM HA KOPHEBHIX Mefikax, cTe0/AX MAH JTHCTHAX
pasIMYHHX pacTeHuii (pazx. 4.3)

XemommToTpodgunie OaxTepum (rpymma 12). AspobHble XEMOIHTOABTO-
TpodHbie BaxTepud (. 11) cHocoOHBI MCMOAB3OBATE HEOPraHHYECKHE MOHBI
HIIH COeqMHeHUs B KaYeCTBe HCTOYHAKOB BOAOPOAA MMM COOTBETCTBEHHO N0~
HOPOB IeKTpoHOB, McTOYHNKOM yriepona Ans HHX MOXKET CIYKHTb yrje-
KWCOTa, KOTOpYH0 OHH (UMKCHPYIOT B prOyao3obuchocthaTHOM muKIe.
BonbimuHeTBO 3THX GakTepHil, OAHAKO, HME QakyIbTaATHBHEIE aBTOTPOQEI:
OHE MOTYT HCIIOAB30BATE M OpraHudeckue cyberpathl. K 4ucay asroTpodos
OTHOCATCE UIPEACTABMTENM MHOTHX pOOOB, cpedd Hux Pseudomonas,
Alcaligenes,  Aquaspirillum,  Xanthobacter,  Mycobacterium,  Bacillus
H Nocardia.

B rpynny 12 B onpenmesutene Bepru BEIrOYEHB! TONbKO GaxTepuw, He-
NONb3YIOmME aMMHAK, HUTPUT, COCIHHEHMs CEphl HIAH KEJIC30 (HampHmep,
Nitrosomonas, Nitrobacter, Thiohacillus); HeKOTOpBIE U3 HUX—OOIHraTHLIE
aproTpodel. Omk GyayT noapobHO paccMoTpeHnl B pasgemax 11.1-11.3.

Xaavuao6aktepun (rpynma 3). HamGosee w3BecTHa HETYaTas Oaktepus
Sphaerotilus natans. DTa GakTepHA PACTET B 3arPA3HEHHBIX [POTOMHBIX BO-
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Puc. 3.8, Sphaerotilus natans ¢ kNeTKaMH B YaCTMYHO ORycTemiem uexne. (Stokes J.
L., I Bacteriol, 67 [1954}, 278)

Jax, B OTCTOHHMKaX CaXapHBIX 2ABOAOB, HA MJIOTHHAX U B rpaiupHix. OHa
obpaiyeT HHTH H XJONMbA HIH, TMPOYHO HPHKPCHHBIIMCE K NOMITOXKE,
IJIRHHBIE, HANOMUHAIOMINE MeX MOAOTHHINA F/H YeXibl. 33 KOpOTEOE BpeMs
$. natans MOXET HOAHOCTBIO 3a0KTh TPYOBI, OTCTONMKHKM H KaHABEL

Sphaerotilus natans —3TO OAHOKAETOMHAA TPAM-OTPHLATEIbHAS GakTepud
¢ NOJASPHLIM OYYKOM XKTYTHKOB, KOTOPYH) MOXHO OTHECTH K TNOEBIOMOHA-
nam. XapakTtepHa gopma ee poCTa: OHa pacTeT B BHAE MIMHHBIX HATEl, KO-
TOpBIE COCTOAT M3 LEMOMKM KJISTOK, YASPAHMBASMHX BMECTe TOHKAM TpyG-
YaTRIM 9exjioM [prC. 3.8). DTOT HEX0A COCTOMT H3 TeTEpPONOIMCAXApHAA,
H €TO CNSAYET PAcCMAaTpPHBATL KakK Kamcynmy. Bakteprs pa3MHOXAOTCS BHY-
TPH 4€X7a MOMEPEYHBLIM [AeNIeHHEM W MOryT NOKHHYTh €ro B BHAE MOI-
BIDKHBIX KJIETOK. Ha arapnsoBaHHBIX cpejfaX 4acTO MPOUCXOUMT «IHCCONHA-
nHg», T.¢. o0pasyroTCs KONOHUM [ABYX THIOB—IIEPOXOBATHE, COCTOSLLIME
rJIaBHBIM ODpa3oM K3 HHTEH, W TJajgKHe, COCTOALUME B OCHOBHOM H3 OT-
lienpHBIX KneTok. Tlo BenuunHe KAeTok, TOAUMHE HUTEH M APYrdM npusHa-
KaM Pasiau4aioT MHOTO DPasHOBHIHOCTEI.

HutqaTeie DakTepus WHPOKO PacmpOCTpaHeHbl B poaax, GoraTeix Kee-
aom [Fe(OH),]: ® xaHasax, mcTOYHHKaxX, ApeHaxHEXx Tpybax M GonoTax.
PaHpille nx Ha3bBaIH «OXPOBHIMH GaxTepuaMm» (Leprothrix ochraced). Ecre-
CTBEHHLIE MeCTa HX 0OHTaHHA DeaHBI NPUTOMHBIME AJIA HUX OPraHAYECKUMH
BELLECTBAMH, HO BoraTsl ieae3oM. MX 4exsmbl mOITOMY NMPOHH3AHEL H OKPY-
HeHBl YacTHuaMp OKAcH xede3a. Ilocae pabor Busorpauckoro (1888) am
DakTepuy A0Mroe BPeMA PACCMATPHBANNCE KAK aBTOTPODHHIE MHKpOOpra-
HU3MBI, OKHUCIAIOMINE KeJe30; HO, MOCKOAbKY HH du3ionoruveckue, Hi Guo-
XHMUMECKHE HCCHCAOBAHIA He MOATBEPAKAH 3TO HMpefnonoxenye, ceitnac L.
ochraceq 0 oTAHYAlOUYIOCA OT Hee no Gopme pocta Cladothrix dichotoma
CMHTAKOT MPOCTO 3KOJIOTHYECKHMH BapHaHTamu Sphaerotilus.
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3n Mpam-orpuuaTensHbie
PaHynsTaTHBHO-aHa3PO6HBIE NANOMHK
(rpyrna 8)

Bee npupagnexanme kK 3TOH CHCTEMATHYECKOH IPYIME BUOM XapaKTEPH-
IYIOTCA MPOAYKTAMH OCYLUECTBIASMOTO UMM OpOKeHHs; B AHAIPOGHRIX YC-
JIOBHAX HEOOXONUMYIO [/ POCTA YHEPIHIO OHH MONYYaIoT ¢ NOMOIUEIO HPO-
neccoB OpoXKEHMA W BHUOCHAIOT IHPH 3TOM PAJ OPTAHHYECKWX KHCIIOT.
KonuuecTBeHHO He MpeobAafarom@M, HO BCE KE XAPAKTEPHBIM IPOLYKTOM
Gp1BacT MypaBbUHas KUCNIOTA. TUNHYHLIE NPEACTABUTEAM 3ITOH TPYNIEL, Ta-
kue kak Escherichia coli, Salmonelle u Shigella, obMTaOT B KHIEYHMKE
{enteron), mosTOMy BCIO rpymnny HaleBaloT Enterobacteriaceae. Dtu OGakte-
pus BynyT paccMOTpeHBI B pasmd. 8.4.

342 Fpam-oTpuuaTentHble aHaspobHoie
Gaxrepuu (rpynna 9)

'pam-oTpunaTeNbHBIE aHAIPOOHBIE TANOYKA H GakTepHH, UMEIOIIHE BUA
BUOPHOHOB, IIMPOKO PACHpPOCTPaHESHBE B AHAYPOOHRX JkocHcTeMax. K H3yye-
HBHIO 3THX OakTepuii NPHCTYNHIM OTHOCHTENRHO MO3AHO; OKa3anoch, 4TO
OHH YHCISHHO MpeobAagaroT B KMIICYHOM TPAKTE, pyOIe KBauHBIX 4 THHIO-
meM uie, D10 00YCNOBNEHO IIaBHEIM 00pa3oM HX YyBCTBHTEIBHOCTBEO
K kHcnopony H notpebHocteio 8 CO,. IManouku nuGo HemoasaxHu, mMGo
MOOBIDKHEL M 00NaJatoT MEPUTPUXANABHO PACHONOKCHHEIME XKIYTHKAMH.

Bunm popa Bacteroides (B. fragilis, B. succinogenes) OTHOCATCA kK JOMUHH-
pyroupM rpaM-OTpHUATENRHBIM GaKTEPHAM B YEJOBEYECKOM Kade. KalloBrre
maccel MoTyT Ha 309 (mo Becy) coctosth u3 Gaktepuil. B | r cripodl Macesl
HacyuthiBatoT 10'° mpencrapateneil poma Bacteriodes, 10°-10° koum-
dopMHEX OakTepil H TMPHMEPHO CTONBKO K€ CTPEATOKOKKOB M jakToGa-
uuin YhciaeHHoe OTHOIICHME CTPOTO AHAYPOGHEIX Gaxtepuii k daxymbta-
THBHHIM aHa’pobam cocTaBiser npumepHo 40:1. Bee Bugs pogma
Bacteroides oCymecTBAMtOT TOMbKC OpOXKeHHE H NPEBPALIAIOT TIHOKO3Y
B CYKHHHAT, anetar, GopMHaT, JaKTAT K APYTHE KACIOTEHL

Pon Fusobacterium mWOMyqHN CBOE Ha3BaHUe 34 BEPETEHOBHAHYIO (opmy
KAETOK; 3TO OTHOCHTENBHO JIMHHBIE TaNoukd. JIis poga XapakTepHo To,
YTO TA4BHBIM NPOIYKTOM OpoxeHus sBIsSeTcd OyTHpat. PasjiMMHbIE BHAEI
BCTPEMAKITCA B KHIIGYHMES M KaJie, a TAKXE B MOJNOCTH PTa.

Leptotrichia umeeT dopmy HuTell paunoi 1o 200 MKM, THIUEHHBIX Kry-
THKOB. L. buccalis BcrpevaeTcd Bo pry. [NMaBHBGE OpoaykT cOpaxuBaHHA
[J1:0K03b1 — DL -JakTaT.

IlpamMbikaronme & 3THM TpeM poaaM Gaktepuu, uMeropme GopMy BH-
OpuoHOB, GyAyT paccMoTpeHnt B pasd. 313 (Selenomonas, Butyrivibrio,
Succinivibrio) Wi, B 3aBECHMOCTH OT OCOGEHHOCTEH IKOJIOTHH H MeTaGoIna-
Ma, B Apyrdx pazgenax (Desulfovibrio B pasa. 9.2, Selenomonas B pazn. 8.3,
Butyrivibrio B pazn. 8.5).






