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[IPEIVICJIOBUE

Hayka 6eckoneuHa, B Heil SIBJISIIOTCSA C KaXKIbIM
JHEM HOBbIE M HOBLIE 33]a4H, U YHUBEPCHTETCKOE 00-
pasoBaHME JAOJXKHO CTapaTrbcsi BO3OYIUTH JKeJaHue
BHECTH CBOIO JIENTY B COKPOBMILHHUIY HAayKH.

Hs cmenozpammvt aexyuti JJ. U. Mendeneesa no neop-
2anunecxot zumuu, npovumannnx 6 C.-ITemepbypecrom
yrnueepcumeme 6 1889 e. (Tomcx, 1910)

ITpegucioBue nuercs AJist TOro, 9To6b! aBTOP MOr Pa3bACHUTD CBOM 33/1a49H ¥ OIPAB-
JAThCS 38 MPOCYETHI.

Haunewm ¢ Toro, 3auem norpe6oBaJicsi HOBbIM y4e0HUK [10 MUKPOGHOJIOTHH U [TOYEMY 3a-
rinasue «MuKpPOGHOJIOrHsi> COPOBOXKIAETCH MOA3AroJIoBKOM «Buosiorus npokapnoTos».

K umcny dyHnaMeHTaJbHBIX PYKOBOJCTB [0 MHKDPOOWOJIOTMM, H3AAaHHBIX 32 IIO-
ciepune 35 JileT Ha PYCCKOM sI3bIKe, OTHOCATCA: <«XHMMHUYECKas MUKPOBHOJIOrus»
9. Poysa (1971); «Mup mukpo6os» P. Cretinnepa, 3. duennbepra u Ix. Marpama (1979);
«Metabonuam Gakrepnit» I'.Torrmanka (1982); «Crpoenue Gaktepuit» B.B.I'pomora
(1985); «O6mas mukpoGuonorusi» I'.Illnerens (1972; 1987); «Dxkosorus 6Gakre-
puti» B.B.I'pomoBa u I'.B.IlaBnenxko (1989); «®ororpodHble MHKPOOPraHU3MBI»
E. H. Kouznpatsesoit, 1. B. Makcumosoit u B. 1. Camyunosa (1989); «Mukpobuonoruss»
M.B.T'yceBa u JI. A. Muneesoit (1978; 1985; 1992; 1993); «AproTpodHBIE MPOKAPHO-
Toi» E.H.Konzppatbesoit (1996) u «Jlekuuu no npupojoBeqdeckoll MHKpPOGHOJIOrHU»
I. A. 3aBapauna (2003)*.

Bonee nosgsue m3 HUX pacKpBIBAlOT [peIMET JIMUIL B OTJEJLHBIX acleKkTaX, 0oJee
PaHHHE YCTapeJIH.

Kpome Toro, 60 6cer MUKpPOOHOJNIOrMUYECKHX DPYKOBOJCTBAX OY€Hb MaJji0 BHUMAHMS
yaensercss GyHKIMOHAIBHON [IUTOJIOIHMH, XOTs HOHATDH crienUKy POKapruoTos 6e3 Hee
HEBO3MOXKHO.

HakoHern, cka3®IBalOTCS HEJOTOBOPEHHOCTH, CXEMATU3M U CXKATOCTb M3JIOXKEHHS, YTO
B0ODIIe CBOKCTBEHHO y4eGHOM JmTepaType.

* Bo pTopoit nonoBune 2005 r., Korga y4e6HUK y>ke 6bU1 B pefakuuu, U3A-BO «MHD» BHITYCTHIIO
PYCCKMit nepeBoj] ABYXTOMHOro pykosozictea «Biology of the Prokaryotes» (J. W.Lengler, G. Drews,
H.G.Schlegel, eds. Stuttgart: G.Thieme Verlag, 1999). O xoCTOMHCTBaX M HEAOCTATKAX ITOH KHHIH,
coaBTOpaMH KoTopo#t sBnsarorcs 43 cneymanncta 3 Esponsr 1 HoBoro Csera, npenocrtaBuM CyauThb
YUTATENAM.



B npengyiaraeMoM yuebOHUKE PacCMATPUBAIOTCS BCE OCHOBHBLIE aCMeKThl MHKPOOHOJIO-
rud (GMOJIOTHN ITPOKAPHOTOB), CHCTEMATH3NPOBAaHbI CBEJEHHs 00 OPraHU3allMM W XKH3-
HEIEsITeJIbHOCTH OakTepuit M apxel, UHTEPECHbIE U HENOATOTOBJIEHHOMY YHUTATENIO, ¥
cnenuanucty. Ilo psimy BONPOCOB aBTOP HMeEET COOCTBEHHYIO MO3MUIMIO, MOCKOJLKY B
BBICHIEH INKOJIE MCTHHBI COCEACTBYIOT € NpoOiieMaMH, JajieKUMH OT OKOHYATEJbHOrO
DellIeHus.

Cpenu 6HOJIOrOB IMMPOKO PACIpPOCTPAHEH B3MVIAL, YTO IPOKAPUOTHI OTIHYAIOTCA OT
3YKapHMOTOB TOJILKO Te€M, YTO y HUX HeT siipa. VIHorha K 3ToMy J00aBJIAIOT, 4YTO y MPO-
KapHOTOB HeT KOMIIAPTMEHTAIM3AIUN K 1uTOocKeaeTa. OAHAKO pa3nuyue MeXIy IpOoKa-
PHOTaMM M 3yKapHOTaMH JIEXKHUT Iopa3no riyoxe.

Bosnee Toro, HOBble JaHHBIE PAa3MBIBAIOT KOTIA-TO CyIIECTBOBABIIYIO PE3KYIO I'paHb
MeXAY [POKAPHOTAMHM M 3YKapHOTaMH. Bo-mepBhIX, BbISICHWIOCH, YTO Y ITPOKApPHOTOB
CYIIECTBYeT KOMITapTMEHTAJIM3aIUsl U [UTOCKEJeT. Bo-BTOpPHIX, OKAa3aJI0Ch, YTO B TEHO-
Max apxeif MMEIOTCH FOMOJIOI'M 3YKAPUOTHBIX MeHOB. B TpeThuX, Y MpOKapuoTOB OOHa-
DPY>XEHBI TUINYHbIE JJISI 9YKAPUOTOB JIMHENHBIE XPOMOCOMBI, & TAKXKEe TaKue 3JIeMEHTbI
uHGPACTPYKTYpHI r€éHOMA, KaK HWHTPOHBI.

B cBete Brimecka3aHHOro 3aJa4a y4e6HHKa COCTONT B TOM, YTOOBI OXapaKTepHU30BaTh
cleiyIolpe aCeKThl GHOJIOTHN MPOKAPHOTOB:

— MEeCTO cpeayl OHOJIOrHIeCKHX OObEKTOB;

— 3BOJIIOLMIO M (PUIIOTEHHIO;

— buopasHoobpa3ue ¥ KJ1aCCHU(PUKALHIO;

— CTpoeHHe U (PYHKIMOHAILHBIE CBOHCTBA;

- 3KOJIOTHIO;

— GHOreOXHMHYECKYIO DOJIb M IPAKTHYECKOE 3HAYEHHE.

XoTs IPOKapHOTHl MCIOJIB3YIOTCA B KayecTBe 0O'bEKTOB BO MHOTMX 06J1aCcTAX COBpe-
MeHHOI Ouostornd, uX cTpoeHre u (PUINOJIOrHsA BHI3BIBAIOT WHTEPEC [VIABHBIM 00pa3oM
y Mukpobuosnoros. Takas mHbOpDMAIMOHHAS JUCKPHMUHAISA NApaJOKCa/bHAa B Ha4a-
sne XXI B., xorga npeacTaBiieHHsi O POJHM, KOTOPYIO MPOKAPHUOTHI MIPAIOT B FEOXHMH-
YeCKHX IIpolieccax, 6nocdepe u 6HOTEXHOJIOrNM, HEYKJIOHHO 3aBOEBBIBAIOT MaCCOBOE CO-
3nanue. HanoMuuM, 4To npo 6ose3HeTBOPHBIE CBOUCTBA OaKTepuil Mbl 3HAEM HE TOJIb-
KO 10 COODCTBEHHOMY OMBITY, HO U B CBSI3H C Yrpo30# MX BOEHHO-TEPPOPHUCTUYECKOrO
NpUMEHEHUS.

Kak 61 To HM ObLIO, HHMOPMAIMOHHBIK B3DLIB, BHI3BAHHBIN IJOCTHXKEHUAMH Oak-
TEepHOJIOTHH, NpUIaeT eif craryc obmebnonornyeckod aucuuniandsl. IMeHHO Ha OCHOBe
u3ydenns Gaktepuit B 1970-e roapt Obi1a CO3AaHa PEBONIIOLMOHHAS KOHUENIMA O TPex
dbunorenernyecknx nomenax (Bacteria, Archaea, Eucarya), KoTopasi BHECIA H3MEHEHHUS
B OCHOBBI KJICTOYHON TEOPHUH.

ABTOp He CTpeMMJICA CO3LATh CypporaT y4eGHHKa Mo «0oOLel» MUKPOOUOIOrHH, e
COBMECTHO PAaCCMaTPUBAJIMCh Obl TAKHME Pa3HOPOJHbIE OOBLEKTHI, KAK IIPOKAPHOTHI, SIep-
Hble MHUKDOOPIraHU3MbI U BUPYCHI.

3amada-MUHEMYM COCTOflIa B TOM, YTOGBI 3alOJHHTH JIAKYHBI B DYKOBOJACTBaX IO
MHKPOOHOJIOruH, 06IIel IUTONIOrUM, FTeHeTUKE, (DU3HUOJOrNIECKON OHOXUMUN U SKOJIOTHH,
rJie IPOKAPHOTHI OMMCHIBAIOTCS [IOBEPXHOCTHO WJIM BOOOIE UTHOPUPYIOTCS.

3agaya-MaKCUMyM — 060CHOBATh [TapUTET OHMOJIOTHH IIPOKAPUOTOB U GHOJIOTMH 3yKa-
PHOTOB KaK JBYX pa3lesioB OMOJOrUM KJIETKH.

Tepmun «6nosorus knetku» (¢ppanu. la biologie cellulaire), xoroprriit npeanoxun B 1884 r. dpannys-

ckuit ructosior Kapaya (C. B. Carnoy), 0603Ha4aeT HayKy, 3aHMMAIOLLYIOCS CTPYKTYPaMH M NPOLEccaMu
Ha KJIETOYHOM ypoBHe. II0CKO/IbKY ITPOKapHOTH — 3TO OAHOKJIETOYHbIE OPTaHH3Mbl, TEPMHHbLI «6HosIOTHsA
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NPOKAPUOTHOM KJIETKH» M «Buosiorus npokapuotoB» aybnupylor apyr apyra. OQHako He MOJIHOCTBIO,
NOCKOJIbKY GHOJIOrHsI IPOKAPUOTOB OXBATBIBAET HE TOJIbKO MHTPABEPTHLIE, HO M 9KCTPaBEPTHLIE ACIEKThI
KU3HEAEHATEJIBHOCTH, CPEJM KOTOPBIX HauboJjlee Ba>KHBI:

— CTPYKTYPHBIE, FeHETHYECKHE, TPOUUECKHE H PETYJISTOPHBIE B3AMMOAEACTBUA MEXKY TOMOJIOrNY-
HBIMH WJIH T€TEePOJIOTHYHBIMH IIPOKAPHOTHBIMH OPraHM3MaMH;

— CyILIeCTBOBaHHE [IPOKAPHOTOB B CUMOMOTHYECKHX aCCOUMALUAX C AJEPHBIMH OPraHM3MaMH M BH-
pycamy;

— (pU3UKO-XHMHUYECKOe BO3JEHCTBHE NPOKAPHOTOB Ha abHOTHYECKOE OKPYIKEHHE;

— reoXHMHYecKas JesATeIbHOCTh IJI00aJbHLIX MOMYJISUMi IPOKApHOTOB;

— MCIOJIb30BaHHE NPOKAPHOTOB B UCCJIELOBAHMAX HA AAEPHBIX OPraHHU3Max;

— MCINOJIb30BaHNe MTPOKAPHOTOB B GMOTEXHOJIOTHH.

Ha Guosioruio npokapruoToB AOJr0 pacopoCTpaHsiach 300J0ro-00TaHUYeCKast napa-
JUrMa, HECMOTPSI Ha TO, YTO 3TH OPraHM3MBI yCTPOEHBLI MHA4e, YEM KJIETKH >KUBOTHBIX
WM PACTEHMIA, 1 06/1a1al0T JpyruMe (OYHKIMOHAJIBHBIMYU CBO#CcTBaMH. B HacTosiee Bpe-
Ms MbI CTaJIM CBUJETENISIMA PEBOJIOLMOHHBIX H3MeHEeHN B CUCTEMaTHKe IIPOKapHOTOB, a
TaK)K€ B KOHIIENITYAJbHBIX B3IVIsAaX Ha Ux 6uopasHoobpasme u ¢usnorenuto. [lepecmat-
PUBAIOTCS NPEACTABJIEHHAS O YHCJIEHHOCTH [TPOKAPHUOTOB, 3aHHUMAaeMbIX UMM HUIIAX, UX
reorpadruecKoM pacceseHuM 1 Gruoreoxumudeckoit posu. [To riyGuHe U3y4YeHHOCTH KJe-
TOYHBIX MEXAHHU3MOB M CTPYKTYP «IIPOKapHOJIOTUs» HE TOJIbKO CPABHSJIACH C «dYKapHuo-
Jioruelt», HO BO MHOTOM OCTABJISIET ee MO3aH.

TeMm He MeHee, B DETHHIOBOM CIIACKE GHOJIOMMYECKHUX OOBEKTOB MPOKAPHOTHI 3aHH-
MaloT CTPOKY, HEaJeKBaTHYIO UX DeajibHOMY 3HadeHuio. [Ipexxae Bcero sTo BhIpaXkaeTcs
B «3yKapHOTHOMU ogHob0oKoCTH» Grosioruyeckoro obpasosanus. OQnpaBraHueM yXKe He MO-
JKeT CIIY>KHThb TO, 4TO J0 Hadasa 1960-x romoB GakTepuit paccMaTpUBalM KaK OLHY U3
TPyIN HU3IIMX pPAacTeHUH, ¥ KOHCIEKTHBHBIE CBEIEHHS O HHX COOOLIAMCH BO BBOXHBIX
rnaBax OOTaHNYECKHX y4eOHUKOB.

Jas GonprHcTBa 610I0roB 6aKTEPHHU TIO-IIPEXKHEMY OCTAIOTCH ayTCaliIepaMy opra-
HAYECKOrO MHUpa. 3a HHMH 3aKPelnjiach pPernyTalys MPUMUTUBHBIX CYLIECTB, KOTOPBIE
obsaaloT 3K30THYecKol busnosoruel u npu GIArONPUATHBIX YCJIOBUAX CHOCOGHBI K
CTPEMHUTEIBHOMY M MOTEHILHAJbHO HE OFDAaHMYEHHOMY pa3MHOXKeHHo. CII0OKHUIOCh OT-
dJacTd 0DOCHOBaHHOe yOeXXJeHue, 4YTO [pU u3y4deHuu GaxTepuil Gosblue, YeM MpPU U3Y-
4YeHUM JPYTHUX OPraHU3MOB, UCIOJIB3YIOTCH UHIYKTUBHBIA METOM U HABLIKY, HE HY>KHbIE
npu paboTe ¢ JKUBOTHBIMHU M DACTEHUSAMH. DTO OGBIACHIETCA HE TOJBKO MUKPOCKONHYe-
CKMMH pa3MepaMu ¥ HU3NOJIOTHUECKOH J1abMIIbHOCTBIO OaKTEpHUii, HO U TeM, YTO UX Bbl-
JleleHue U KyJNbTHBHPOBaHUE CBA3AHbI CO CIELHMAJIbHBIMY [IPOIEAYPaMH, PEKIE BCErO C
nozJep>KaHeM CTEPHJIBHOCTH, He 00s13aTesIbHOM NPH [IPOBEIEHUM 300J10T0-60TAHUYIECKHUX
KcclieJOBAHUN.

WUns no nytu, Koropsi#t Bo Bropoit monoBuHe XIX B. MpOJIOKHIM BEJUKHE MHUK-
pobuosiorn Jlyn ITactep (L.Pasteur) u Pofepr Kox (R.Koch), 6akrepuosiorus pema-
Ja B OCHOBHOM aHTDONOLIEHTpU4YecKHe 3amadyd. OT caMoro pokIeHHs OHa mpHobpe-
Jla IPUKJIATHON XapaKTep M 3aHMMaJjach OOJIE3HeTBOPHBIMM (POPMaMH, a TaKXke O6b-
eKTaMH, UCIOJIb3YEeMBbIMU IIPH IIPOM3BOJCTBE NUINEBHIX MPOAYKTOB HMJIM BBI3BIBAIOIIUMH
HX TOpYY.

Tonbko Ha ucxoxe XIX B. Besnukuit Mmukpobuosior C. H. Bunorpaacknii npusiex BHU-
MaHue K 1npobiemaM skosnoruu 6akrepnit. O JHOBpEMEHHO € 3THM, OCJIe OTKPbLITHH Map-
tunyca Betiepunka (M. W. Beijerinck), nociennero u3 «Gosploit 4eTBepKH», IPOOYAAICT
HHTEpec K 61opa3Hoobpa3unio Tex 6akTepuit, KOTOPblE HE UMEIOT OYEBHUIHOTO YTHJINTAD-
Horo 3HadeHus. C Havyasa XX B. cTajla pasBuBaTbCA OMOXUMHUS, a [O3[HEe, B cepeauHe
1970-x romos, Moneky/aapHas Ouosorus 6akTepuii. OaHako, KaK ¥ paHbllle, [IpeUMYyIle-



CTBEHHO U3Y4YalOTCH CTPYKTYpa U (DYyHKIMU «3710000HEBHBIX» HaKTepuil — Ba)XKHLIX B Me-
JUIIHCKOM OTHOLIEHWH BHIOB M NPOMBIIJIEHHBIX NPOAyleHToB. [lonydyenune undopma-
UK 0 GaKTEPHAX, HE UrPAIOIIMX PO B MEIUIMHE U GHOTEXHOJIOTHH, MO-IIpeXKHEMY He
paccMaTprBaeTcs B KauecTBe (DyHIaMeHTaIbHOU 3a/1a4d. BHOXMMHUKY, MOJIEKYJISIPHBIE Ie-
HETHUKH ¥ MMMYHOJIOTH, UMeEIOIIHe JeJI0 ¢ BBICUIMMU 3yKapuoTaMy, yOex 1eHbl B TOM, YTO
n3yuyeHne GaKTepHit CcleAyeT OrPAHMYUTh PaMKAMHM KOHKDETHBIX NpobiieM ux coGCTBEeH-
HbIX gucuuriind. MHade 1 He MOXeT ObITH [IPH NOBCEMECTHOM HCIOJIb30BAHIUM METOJ0B
F€HOMHUKH, KOTODbIE OCHOBAaHBI Ha KJIOHMPOBAHUHU I'€HOB XKMBOTHBIX M PACTEHHN B COCTaBE
6aKTepHAIbHbIX PEIJINKOHOB.

OpxHako He cieayeT 3abbIBATH O TOM, YTO [VIABHOH LIEJIbI0 GUOJIOTHY SIBJISIETCA CUCTEM-
HBIN aHaJIU3 >KUBBIX OPraHU3MOB H IAJIEOHTOJIOTMYECKUX JIOKYMEHTOB, T.€. DakTepuu u
apxed He MEHEe WHTEDECHBbI, YEM NPOTHUCTHI, IPUOHI, KUBOTHLIE, PACTEHUSA U BUDYCHI.
B nnanerapHoMm MaciiTabe MMEHHO IIPOKAPHOTHI SIBJISIIOTCA TPodUYecKuM (hyHIaMEHTOM
6uocdepsl, yIpaBiIsOT HUKJIaMH yIJIEPOJa, a30Ta, KUCJIOPoa, cepsl, dhocdopa, xenesa,
MapraHiia 4 Apyriux GHOreHHBIX JIEMEHTOB, & TAKXKE CJIY2KAT PUYUHOHN 71008 IbHBIX reo-
XUMHYECKUX U3MEHEeHH! 1 Mopdoiornyeckux npeobpa3oBaHiil B BEPXHUX CJIOHX 3EMHOMN
Kopbl. HecMOTpst Ha CBOe rMraHTCKoe pasHoobpasue siepHble, 0COOEHHO BBICLINE Opra-
HU3MBI UMEIOT B 9TUX IPOIECCax MOJYNHEHHOE 3HAYEHMUE.

[IpuMeyaTenbHO, 4TO POJIb ayTcaiiiepoB, KOTOPYIO elle HeJaBHO Urpaju OaKTepuw,
Tenepb gocrajach apxesaM. OObsacHeHNe Bce TO XKe: CpeIU HUX OTCYTCTBYIOT NIaTOreHHBIE
¢opMBI, OHM elle MAJI0 BOBJIEYEHBI B IPOMBIIILIEHHOE TPOU3BOACTBO M MOYTH HE UCIIOJb-
3YIOTCSI B MOJIEKYJISIPHO-TEHETHYECKUX IKCIIEPIMEHTaX Ha sIAePHBIX OpraHu3Max.

Apxen, xoTst OHM (PUIOTEHETUIECKH HE DPOJCTBEHHBI GAKTEPHUSIM, PACCMATPHUBAIOTCA
BMECTE C HUMH He TOJIbKO B ydeOHHKaXxX — HEloCJeN0BaTe/lbHA U CleNUajbHAs JIUTepa-
Typa, npexae Bcero «PykoBogcrso Bepru mo cucremaruke 6akrepmit» (2001). ITpuuwn-
Ha B TOM, YTO MEXJy [peACTaBUTEJIIMA IIPOKAPUOTHBIX noMeHOB Archaea m Bacteria
CYIIECTBYeT KOHBEPTeHTHOE CTPYKTYPHO-(DYHKIMOHAJIBHOE CXOJCTBO, M, MPEXJE BCEro,
OHH MMEIOT OJUHAKOBHIA TN KOMIIAPTMEHTAJIM3AINY, B TO BPEMS KaK y 3YKapHOTOB OHA
JOCTUraeTcss MHbIM crocoboM. B mpokapHoTHOM KileTKe Bce TPU 3Tala MPOLIECCUHIa re-
HETUYECKOro MaTepualia (peliMKalys, TPAHCKPUIILUA ¥ TPAHC/IALMSA) JOKAIN3yIOTCH B
MTOIUIa3MATHYIECKOM KOMIIADTMEHTE M He pa3ZesieHbl BO BPEMEHH, TOTA KaK Yy suep-
HBIX KJIETOK DEIUIMKAIUs COBMECTHO C TPAHCKDHIILMEY OCYIIECTBJIAETCS B HYKJIEOILIa3-
Me, a TPpaHCAAIUA NPOUCXOANT B NUTOILJIa3MeE. I/I XOTA «apXxeoTOoJIorusi» npeBpallaeTcdad B
CaMOCTOSITEJIbHYI0 IUCIMILIMHY, y4eOHas JIuTepaTypa OTpa)kaeT IpOiAeHHbI sTan pas-
BUTHSL MHUKDOOHOJIOTHH, KOTJa elle He ObLIO apXeOTHON KOHLIEMIMH, U apxeil CYNTasu
G6akTepusiMH, IYCTh U ODJAJAIONMMH DSIOM YHHUKAJIBHBIX (DH3HUO0JIOrO-OMOXUMHUYECKHX
IIPA3HAKOB.

BI/IHB. 3a TO, YTO HTUTOJIOTHA IIPOKApPHOTOB HEMHTEPECHA He TOJIbKO 300JI0raM U 60Ta-
HHKaM, HO 1 GOJIIINHCTBY MUKPODOHOJIOrOB, JIEXKUT Ha YU4eOHBIX TPOrpaMMax, XOTA JaXKe
6eryioe cpaBHEHHE [IPOKAPHOTOB € 3YKAPUOTAMM MOKA3BIBAET, YTO 3TO AIbTEPHATHBHLIE
THIIB! KJIETOYHON OpPraHM3alliH, IIUTOJOrUS MPOKAapPHOTOB —3TO «ApYyras» LUATOJIOTHA, a
dbu3NoIOrNA IPOKAPUOTOB UHAS, YEM Y 3yKAPUOTHOMN KJIETKH.

B 3akiiodyeHne oTMETHM, YTO OCHOBY OHOPa3HOOOpa3us COCTABISIIOT «MHUTOXOHJPH-
aJIbHBIE» JKUBOTHBIE, 4 TaKXKe PACTEHHsl, KJIETKH KOTODHIX HAapALy C MHTOXOHIPHAMU
cozepxkaT IIacTUIbl. [IoCKOJIbKY IO CTPOEHHIO 3TH OpraHeJUIBl OTHOCATCH K GakTepu-
anbHOMY MOPGOTHIY, a IO 3BOJIOIMOHHOMY IPOMCXOXKJEHUIO MPUHAJIEXAT K (busore-
HeTH4YecKoMy JoMeHy Bacteria, 3HaKOMCTBO ¢ Grosioruel IpoKapruoTOB IIO3BOJIUT IN1y6Ke
MOHATH WX NPUPOLY.
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YuebHuK ocHoBaH Ha 30-71€THeM OnbITE YTEHHA aBTOPOM 06OLIEro Kypca « MHKpoOHOIOrus», a TaKk»e
cneyKypcoB «Apxen», «J/IuTorpodHbIe MUKPOOPraHu3Mel», « MeTabosu3M npokapuoTos», «IIpoMbitiieH-
Hasi MUKpobuosiorusi», «CucremaTrnka u 6nopa3noobpasue npokapnoTos», «llnanobakTepun» u «llnTo-
FeHEeTHKa MPOKAPHOTOB».

Martepuan y4ye6HuKa nofesieH Ha TPU TOMa.

Tom I:

— HCTOPHS M3Yy4YEHHUS NMPOKApPUOTOB;

— MECTO B MEracHCTeME;

— GHoJIoruYecKoe 3Ha4YEHME;

—cucTeMaTuKa, 6nopa3noobpa3ue U riobaJibHble HUUIH;

— UMTOJIOTUS.

Towm II:

— OCHOBBI ITUTAHUS;

— xeMoTpodus;

— dororpodus;

— aBTOTpOGHS;

— KJIIO4YeBble GHOCHHTE3BI.

Tom III:

— LIMTOT€HETHKaA,

— OHTOr€EHES;

— perynsauus;

— aBTO3KOJIOTHA W CHHIKOJIOTHS;

—IpHPOAHDIE MONYJISIIUOHHbIE 3aKOHOMEPHOCTH;

— CYILIECTBOBaHHE B KYJIbLTYPaX;

— OCHOBBI GHOTEXHOJIOTHH.

ABTOp riyboKO 1IpU3HATENIEH CBOMM YYUTENISAM, OTEYECTBEHHBIM U 3apyGesKHBIM KOJI-
neraM, a Tak»e coTpyaHukaM 1o kadenpe mukpobuosoruu CII6GIY. Ho ocobenno on
GrarogapeH TeM, 4Ubsl NOAJEPIKKA, COBETHI, [IOMOLIb B DEJAKTUPDOBAHMU TEKCTAa U TOJ-
TOTOBKE HJUTIOCTPaluii Gojbille Bcero crocoOCTBOBAJM IOATOTOBKE Y4YeOHMKA — XKEHe
T. B. Ceprosckoit u nouepu A. A. [IuneBny.



BBEIAEHHUE

[TPOKAPHNOTHI KAK I'NTABHBIE OB'bEKTDI
MUKPOBUNOJIOT A

Quis potis est dignum pollenti pectore carmen
Condere pro rerum maiestate hisque repertis?
Quisve valet verbis tantum, qui fingere laudes
Pro meritis eius possit, qui talia nobis

Pectore parta suo quaesitaque praemia liquit?

(KTo B cocTosiHBM HAalTH B CBOEM CEPJLE CTOJIb MOLIHYIO CHILY,
Yr10o6bl AOCTOWHO BOCNETh BCE BEJIMYME HALIMX OTKPHITHH?
Ko >Xe B1afeeT cjI0BaMH HACTOJBLKO, YTO MOT GBI IPOCIaBUTH
JloJ1>KHO 3acyiyrH TOro, KTo cOGCTBEHHON CHJIOIO JyXa
CTONIBKO COKpOBHIL HOOLLT ¥ OCTABMJI HX HaM BO BiajeHbe?)

Lucretius. De rerum natura

B name BpeMsi TEDMHHBI «[IPOKAPUOTBI» U «3YKADHUOTBI» 3HAET HE TOJIbKO KaXXJbI
6HOJIOT, C HUMH CTaJIKMBaeTcs 1060 B Mepy 00pa30BaHHbIM Ye0BeK. XOTsI B OTJINYHE OT
TEPMHUHOB «>KH3Hb», «KJIETKa», <OPTraHU3M» U «3BOJIOIMA», OHU O0JIee KOHKPETHBI, HE BCe
KX TIOHMMAIOT OAMHAKOBO, & MHOTHE — HElPABMJIbHO. [109TOMY HaM NPUIETCS 3aHATHCH
HUX paciIu@pOBKOH.

Heno B TOM, YTO 3a TEPMHUHAMM <«IIPOKAPUOTBHI» U <«IYKAPHOTBI» CTOSAT KOHKDET-
HBIE YKUBble OPTaHU3MBbI, ¥ KaXXJIOMy OTBEJIEHO OIpeIeJIEHHOE MECTO B TAKCOHOMHYECKOU
nepapxuu. Ha npumepe npoKapuoTOB ¥ 9YKapHOTOB Mbl IMEEM J€JIO C TAKCOHOMUYECKHMU
rpymrnaMu MakCHMMaJIbHO BBICOKOTO PAHra, KOTOPbIE UCHOJIb3YIOTCS B MEraTAKCOHOMUH.

MeratakcoHomust (rped. megas — GOJIbLION) ABJISIETCH OLHUM M3 Ba)KHEHIINX pasje-
JIOB 6MOJIOruH. DTO TIOGANBHBIN aJArOPUTM JIJ1s1 PEKOHCTPYKIUH BBICIIMX CUCTEMHBIX CBSI-
3efl MeXAY XKUBBIMA CYIIECTBAMH.

U3 Bcex xoraa-i1ubo mpesioyKeHHbIX BADHAHTOB MEraTaKCOHOMMH JIMIIb OJWH BbLIED-
JKaJ1 MCIIbITAHNEe BpEMEHEM — 3TO JUXOTOMHYECKas CUcTeMa (PPaHIy3CKOro IPOTHUCTOJIOTa
IIarona (E. Chatton). B c6opauke pabot, ony6imkoBansHoM B 1937 ., OH paccMaTpHBal
SJIpO B Ka4eCTBe AMCKPHUMHHUDYIONEro NPU3HaKa NpH KJIacCH(PUKaIUU KJIETOYHbIX MOD-
¢ortunos. OprasusMbl, B KJeTKaX KOTODPBIX €CThb AP0, OH HA3BAJ «3yKapuoTaMu» (rped.
€V — XOPOIIUH U Caryon — siipo), a OpraHnu3Mbl, KJETKH KOTOPBIX He quddepeHnapoBaHbl
Ha SIPO U [UTOIUIa3My — «IIPOKAapHOTaMu» (Tped. pro — npeAllecTBEHHUK U Caryon — sifi-
po). B Hame BpemMsi TEDMUHBI «3yKapHOTHI» M «IPOKAPHUOTHI> MPHUOOPENN PaCIIMPEHHBIA
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CMBICJI ¥ OTPaXXaloT He (POPMAJIbHOE HAJIMYNE WM OTCYTCTBHE SAPA, & PA3HYI0 LATOAp-
XATEKTOHMKY, T.€. OOIIMHA IJIAH CTPOEHMS KJIETKH, KOTOPBIA ONpeesisieT OPraHu3altio ee
reHeTH4YEeCKUX, TPAHCIOPTHHIX, MeTabONMYECKUX M PErYISTOPHBIX CHCTEM.

Jo xoHna 1970-x rofoB HUKTO ¥ HE MOAO3PEBAJ, YTO OPraHU3MBI, PACIOJIOXEHHBIE
JIAJIeKO APYT OT ApYra Ha SBOJIOLMOHHOM ApPEBEe, MOI'YyT MMeTb KOHBEPTeHTHEHIE IATOJIO-
rHYecKye MPU3HAKH, B TOM YHCJIe, TAKON HEraTMBHLIYA NPU3HAK, KAK OTCYTCTBUE SIpAa.
B HacTofIee BpeMsi pa3sIMYyaloT ABE CPYNNbl HIPOKADHOTOB, MMEIOIIUE PA3HOE IIPOMUCXOXK-
JeHWe — 3TO GaKTepHH U apxew.

Yro6bI MOJIHEE PACKPLITh COMEPXKAHHWE TEPMHHA <«IIPOKAPHMOTHI», HAM IPHUAETCH 3a-
TPOHYTH TEMY O IJIOOAJIBHBIX KJIETOYHBIX MOpPGOTHUIIaX U IM06aJbHON (PHIIOreHuH.

IIpex e Bcero HEOOXOMUMO OXapaKTEPU30BaTh MPEIMET U METOABI MHKDOOHOJIOrHH.
Knaccuyeckass MUKpOGHOJIOrUsl M COBpEMEHHAsT HayKa C TaKMM Ha3BaHMEM Pa3M4YaroTCs
He TOJIbKO TEOPEeTHYECKON IIyOMHOM U KOJUYEeCTBOM HAKOIUIEHHBIX (PAKTOB, HO OIpexne-
JieHUeM, KOTOPOe OHHU JaI0T CBOEMY IIPEIMETY.

Knaccnyeckass MUKpPOOHOJIOrMsl MPOTHBOMOCTABIIAA MHKPOOPTaHU3MBl MaKpOOPra-
HH3MaM, OJHAKO UIHODHPOBAJIA OPTaHU3AIMOHHBIN U (DHUJIOTEHETHYECKHH CTATYC TEX U
apyrux. Ilostomy Heo6XOZ¥MO B IEPBYIO OYepelb DACKPLITh COJAEPXKAHHE TEPMHHOB
«MHKPODG», «IPOKApUOT», «6AKTEPUA» U «apXEOT».

U3-3a omnboK, HEpEeAKNX MPH MCIOJIb30BAHUY TEPMHUHA «IPOKAPHOT», HONBITAEMCS
€ro NpOaHaJN3UpPOBaTh. ITO TeM OGojiee HEOOXOAMMO, MOCKOJILKY HMCXOXHOE NPOYTEHHE
aToro TepMuHa (=KJjeTka 6e3 sApa), a TakKe CTPYKTYPHOe M (DUIOreHEeTHYeCKoe CO-
Jep>KaHre, KOTOPOe BKJIaAbIBAJIOCh B Hero B cepeaune 1960-x romos (= GakTepus), He
COOTBETCTBYIOT COBPEMEHHOMY COCTOSIHHMIO 3BOJIIOIIOHHON IIUTOJIOTHH U OTPAXKAIOT NPOii-
JEHHBIH 3Tan B UCTOPUM HAYKHU.

HanoMHuM, uTo TepMuH «Ouojorusi» BBesn B 1802-1816 rr. HeMeukuit Goranuk Tpesupanyc
(G.R. Treviranus) B wecrtutomuom tpyze «Biologie oder Philosophie der lebenden Natur». Cnegom 3a
HuM ero ucnoas3dosan 2Kan Batucr ge Jlamapk (J.de Lamarck).

NnTepecna ncropusi TepMuHa «MuUKpobuosorusi». Bonpekn donernuyeckolt TpaaMUKH CTaBUTb yAa-
peHHe Ha IEPBOM CJIOre, OH pacuIMpPOBLIBAETCA HE KaK «Majlasi GHOJIOTHsA», a KaK «HayKa O MUKDO-
6uoTax», MJIH «HayKa O MaJbIx ¢dopMax >Ku3HW» (rped. microbios — MaJioe KMBOe CyLIECTBO, logos —
yueHnue). Ynorpebisist STOT TEPMHH, MBI He 00paLaeM BHUMaHHe Ha TO, YTO PAa3MEPHAs KaTeropus Mux-
po- He 04eBHHA (CYLIECTBYIOT KAK OTHOCHTEJIbHO, TaK ¥ aBCOMIOTHO Masible XKHUBLIE CylLIeCTBa; HAPUMED,
YeJIoBEeK He BXOAMT B KPYT 06beKTOB MMKPOGHOJIOrHH, XOTHA OH Ha HECKOJIbKO IOPSIAKOB MEHBLIE CaMBIX
KPYTHBIX M3 >KHBOTHBIX M PacCTeHH — roay6oro KUTa U CHraHTCKOH CEKBOIH).

Tepmur «muxpob» (Pppanu. microbe) Ben dpaniyscknit Bpay Ceauiuio (J. Sédillot). B peun, npo-
u3HeceHHo# 11 mapra 1878 roga Ha 3acenannn Académie des Sciences «Bnuanune orkpoiTuit r-na Ilacre-
pa Ha MPOrpecc XUPYPriuu» OH MOAYEPKHYTO roBOpHJ 06 abCOJIIOTHO Manbix cyuiecTBax. Uro kacaercs
camoro ITacTepa, To OH Ha3biBall 3Ty HayKy «MuKpobueill» (¢ppanu. microbie). Tosbko nocie cMepru
naTpoHa B 1895 r. ero corpyanuk Hioksno (E. Duclaux) npeiytoxui TepMuH «MAKpoGHosiorusi» (bpasi,
microbiologie), KOTOpBIt BCKope cTall 061enpH3HAHHDBIM.

W3pecTHb! pasHble anropuTMsel KiaccuUKAIMH, HA OCHOBE KOTOPBIX OMOJIOrHYecKue
JACIUIUTAHBL JEJIAT MEXAy Co00i «cdepnl BausHuUA». Korja Ha rnepBoe MecTO BLIXOAWUT
METOJ[, Mbl TOBOPHM O CHUCTEMATHKE, MHUKDOCKOIHNH, OMOMETPHH, MOJIEKYJISPHON OHoJIO-
rod 1 1.4, Eciam rnaBHas posib NPHHAJIEXKUT YPOBHIO OPraHM3alMd MJIM OTAEIbHOMY
acleKTy CTPOEHHsI, MBI T'OBOPHUM O KJIETOYHON GHOJIOrHMH, IINTOJIOrHH, (PU3NOJIOTHIECKON
6noxumumn, reteruke U T. 1. O6a 3Tu momxoma akjekTudHbl. OHM cOPMUPOBAINCHL BO
Bropoit nosiopure XIX B. — nepBoit nosioBure XX B. ¥ 0 U3BECTHOrO MOMeHTa obecneyn-
BaJIM MHTErPAIMIO MCCIEIOBAHUN HA CPABHUTEJILHO Y3KOM Kpyre 00bEKTOB P IOMOIIHA
HECOBEPIIEHHOI'0 METOAMYECKOr0 apceHaJIa.

IIpenmer GuosIOrvK — 3TO MUMP YKUBBIX CYIIECTB B €r0 €AMHCTBE M YACTHOCTSIX; [TOITO-
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MY KpUTEpPHEM CIELHAJIN3alK OHONIOrnYecKUX JUCIMIIIMH CIYy2KUT OPraHn3alisa o0bek-
TOB, 06pa3yIoLIUX 0O BLEKTUBHO 060COBIEHHDBIE CHCTeMATHYIECK e TPy IbL. ['DaHMIbl MeXK-
Jy HUMH MOXXHO IIPOBECTH IIYTEM PEKOHCTPYKLUH (DUJIOTEHUH, IIPH COOIIONEHAH JIOrHye-
CKHMX 3aKOHOB U (DOPMAJIbHBIX IPABUJI TAKCOHOMUU. MHBIMU ¢lI0BaMH, 3a1a49a KOHKDETHOMN
6UOIOrMYeCKON UCUUIUIMHBI — H3yYUTh TOT WJIM HHON eCTECTBEHHBIN TaKCOH.

Kiaccuyeckass MEKPOGHOJIOrHs He IIOJb30Ba1ach 3TUM ajnropurmoMm. OHa u3yvasa Bce
MHKpOCKonn4decKue (rped. micros — MaJblif U scopia — HabuoneHye), T.e. Hepa3JINIUMbIe
HEBOODY?KEHHBIM [VIa30M YKUBbIE OOBEKTHI.

ITo 3TOMy pasMepHOMY IPHU3HAKY B KPYT MHKPOGOB IONAJAIOT NAThL FPYINN 06bEKTOB
C Pa3HBIM CTPOEHMEM H, 4YTO elle OoJsiee CYLIECTBEHHO, ¢ HE3aBUCHMBIM 3IBOJIIOLMOHHBIM
TIPOUCXOXK ACHUEM::

—npokapuorsl {duitoreHerndeckuii gomer Bacteria);

— «Jpyrue» npoKapuoTh! (uoreneTudeckuit fomen Archaea);

— OJHOKJIETOYHBIE s1IePHble OpraHu3Mbl (cOOpHasi IpyHNna IMPOTUCTOB, COCTOSIAs U3
HECKOJIBKHX JECATKOB LapCTB);

— MHOTOKJIETOYHBIE SIEPHBlE MHKPOOPraHu3Mmbl (mpeactaButeau Fungi, Plantae n
Animalia — B yacTHOCTH, psiJ rpuboB, HUTYATHIX BOLOPOCEH M ILUIOCKUX YepBeil);

— MMKDOCKOIIMYECKHE CYIIECTBa, HE HMEIOIIHE KJIETOYHOro cTpoenust (cGopHasi rpyn-
Ha BUPYCOB M BUPYCOMOJOOHBIX areHTOB).

QruroreHeTHYECKH T€TEPOreHHYI0 IPYINY MPOTHUCTOB M3ydaeT HPOTHCTONOrU. MuK-
POCKOMUYECKHE MPEICTABUTENN UADCTB rpuboB, PACTEHUN M >KHUBOTHBIX, 00pa3yoLIuX
KPOHY DOJOCJIOBHOIO JIpEBa SAEPHBIX OPraHW3MOB, COCTABJIAIOT IPEIMET COOTBETCTBEH-
HO MMKOJIOTMH, GOTAHUKM M 300JI0TMH. AHAJIOTMYHBIM 00pPa30M, HEKJIETOYHBLIE KUBBIE
CYLIECTBA COCTABJISIOT IIPEIMET BHPYCOJIOTHH.

OcCHOBHBIM 06BEKTOM MAKPOOHOJIOTHH ABJISIOTCA IPOKaproThl. OIHAKO 9TO HAPYIIAeT
NPOJEKJIAPUPOBAHHBIN HAMH [IPUHIMI (DHIIOreHETHYECKOrO eJUHCTBA OO'bEKTA, IIOCKOIb-
Ky Cpynna MpOKapuoTOB COCTOUT M3 HEPOJCTBEHHBIX MHKDPOOPraHHU3MOB — OaKTepHi u
apxeit.

Jpncuunnuna, nsydatomas Gakrepuit, Ha3biBaeTcst bakTepuosnorueii (rped. bacteria —
nasika u logos — ydeHue). ABTOPCTBO 9TOr0 TEPMUHA [IPUHAMIIEIKUT HEMEKOMY BOTaHUKY
®epaunanny Kony (F.Cohn), koropsiit B 1875 r. Ha3Baj GakTepHAMU OLHOKJIETOYHBIE
MHKPOOPTraHU3Mbl, pa3MHOXKalompecs: OMHADHBIM JieJIeHHEeM U He uMerolnue siapa. Jacro-
Ta BCTPEYaeMOCTH MaJIOYKOBHAHBIX OakTepuil He BhIlle, YeM y cdepruyeckux GakTepuit,
HJIA KOKKOB (rped. coccos — 3epHo). JIums ciy4aiiHo unn, MoxkeT GbITh, Hiarogaps du-
JI0JIOrMYeCKOMY 4yThio KOHA, HE CYyIIECTBYET HAyKM C KYPbE3HBIM HA3BAHMEM «KOKKOJIO-
CUs».

ITo ornomenuio K npokapuoraM-He-6akTepusam B 1977-1990 rr. npuMeHsIIN TePMUH
«apxebakrepun» (rped. archaios — apeBHu#t u bacteria — najka; «iIpeBHHe GakTEpHH» ).
Ero mpemyioxun amepukanckuit mukpotbuosior Kapn Bos (C. Woese). DTor Heynaunblit
TEPMUH CO3JaJ IyTaHHUILY, ¥ B KOHIle KOHIIOB B03 3aMeHu ero TepMuHOM «apxen» (rped.
archaios — qpesunit). Tak GblIO MCIPABIEHO MEPBOE HeAOpa3yMeHUe, CBA3aHHOE C Tep-
MUHOM <«apxebakTepun», OCKOJbKY OHM HE OTHOCHATCS K (DUJIOreHEeTHYECKOMY JOMEHY
Bacteria. 3aTo ocrasioch Bropoe, ocKoJbKy (usiorenernveckuit nomed Archaea He ume-
€T OCHOBAHMI IPETeHJOBaTh Ha POJb CAMOrO apXandyHoro (OH cOPMHPOBAJICA MO3XKe
zomeHna Bacteria u no Bospacty coorBercTByeT momeHy Eucarya).

Ha rnobanbHOM ApeBe mpoxkapuoTh-apxen 060COOJIEHEI OT NPOKApHOTOB-OaKTEpHiA,
4TO Jaer «apxeorosorun» (rped. archaios — apesun# u logos — y4enne; «Hayka 06 apxe-
SIX» ) IPaBO BBLIEJIHUTHCA B CAMOCTOATENIbHYIO AUCHUIUIRHY.
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B npensnaraemoM yuebHuKe 110 6HOIOrUH NPOKapPHOTOB, B KOTOPOM COBMECTHO M3Jlara-
10TCA GAKTEPUOJIOTHST M «aPXEOTOJIOTUs», He COOJIIONAeTCA MPHHUIUN (PUIOTEHETHYECKOro
equHCTBa 00bexkTa. B ueM ke mpuyMHA JOMYIIEHHON SKJIEKTHUKH — HEBOJILHBIN MPOCYET,
JaHb TPaJUIMK, WK [Iepe] HaMHi Hepa3Je/IMMble cMaMCKye Oiu3Henbr?

Jeso B ToM, 9YTO HA PYCCKOM sI3BIKE elle He GbLI0 COBpeMeHHOro y4eGHHKA 1o 6uo-
JOTHH ITPOKapHOTOB. KpoMme TOro, apxeoTosiorusi €lie He IOJIHOCTbIO obocobuiach OT
bakTepnosniorun. U, HakoHel, camoe r1aBHOE — GAKTEPUN H apXed UMEIOT psan obiux de-
HOTHIIMYIECKUX CBOMCTB KaK JMBEPrEHTHOM, TAK U KOHBEPIEeHTHON IIPUPOJBI:

—Y HHUX CXOAHAsl IUTOAPXUTEKTOHUKA, B YaCTHOCTH, OHU OJJMHAKOBO KOMITaDTMEHTa-
JIM30BaHbl, HO MHA4YE, Y€M 3YKapHOTHI;

— OHH HMEIOT MHOTO OOIIEro B Oprann3anuy (pyHKIHOHAIBLHBIX CyOKJIETOYHBIX CTPYK-
TYD;

— Y HUX CXOTHBIE MeTabOJIMYeCKHe ¥ TPAHCHOPTHHIE CUCTEMBI, 8 TaKXKe OJXHOTHITHbIE
PEryASITOPHBIE [IPOLIECCHI;

—OHH Pa3MHOXAIOTCA aMHTOTHMYECKHM JEJIEHHEM K B IPHUPOJIE CYUIECTBYIOT B BHIE
KJIOHAJIBHBIX TIOMYJIAIUNA; MUKDOIBOJIONNS TAKUX M€HETUYECKUX CHUCTEM M OCHOBAaHHBIE
Ha Hell poliecchl BU000Pa30BaHUs MTOAYHHSIIOTCH CXOJHBIM 3aKOHOMEPHOCTSIM.

KpoMe Toro, 6akTepuit u apxeil HCCIAEAYIOT C IOMOIIBIO ONHUX M TEX K€ METOLOB; JJIst
aHaIu3a uX 6Mopa3sHOOOpa3usd UCHOJL3YETCA OAUHAKOBAs CTPATErWs] CKDUHUHTA; OHU COB-
MecTHO paccMaTpHBaioTcs B «PykoBoacTse Bepru no cucrematike 6axmepuiis. B nro6oM
ciydae u3ydeHre GAaKTEpHI TECHO U HAJOJITO CBS3aHO C H3y4YEHHEM apXei.

ITo mMepe Toro, Kak GHOJIOTHS IPOKAPMOTOB OCBaMBAeT HOBble OG'BEKTHI, IIPEJCTABIIE-
HHe O JABYX IpyMNIIaX [IPOKapHOTOB, OaKTepUsaX M apXesix, CTAHOBUTCH Bce Gosee ybemu-
TeabHbIM. OnHAKO JajbHERIIME Iporpecc B 3TOM obsiacTu HenpeackadyeM. [JOCKONbKY
He BCe COIVIACHBI C KOHIEIINel apXxel, OHa elle MOXKeT OBITh EPECMOTPEHA — B 11EJIOM
HJIM KaKMX-TO YaCTHOCTSIX.



FIABA1
NCTOPUS U3YUYEHUS BAKTEPUN

Every occurrence in Nature is preceded by other
occurrences which are its causes, and succeeded by others
which are its effects. The human mind is not satisfied with
observing and studying any natural occurrence alone, but
takes pleasure in connecting every natural fact with what
has gone before it, and with what is to come after it.

(Bce sBnenust IIpUponml MpeaBapsilOTCA TEMH, YTO
CJIy>KaT UX [PUYMHON, H BJekyT 3a coboit apyrue, KOTO-
phle ABJISIIOTCA UX CJIEACTBUEM. esloBE4eCKOMY yMy MaJio
HabJIOZATEL M M3y4YaTh MPUPOJHOE SIBJIEHHE; MY OTPaJHO
yBs3aTh KadKIbil paKT C TEM, YTO eMy IpeIIIECTBOBAJIO,
M C TEM, YTO 33 HMM IOCJELYET).

John Tyndall. The forms of water in clouds & rivers,
ice & glaciers (London, 1885).

HOSH&HHB BCerga yTUJINTapHO — OHO YIOOBJIETBOPAET MHANBUAYAJIbBHBIC 1 KOJIJIEKTHB-
Hble noTpebHoCTH B cybcrpare, sHeprud U uHpopManuu. TpaJuiioOHHbIE X HOBblE CyO-
CTPaTHI COY>XaT MCTOYHNKAMU [UTAHWs, MATEPUAJIAaMU JJIsT U3TOTOBJIEHUS ONEXKIbI, HH-
CTPYMEHTOB, IPUOOPOB, MEXaHU3MOB, CTPOEHHI, TDAHCIIOPTHLIX CPEACTB U CHCTEM KOM-
MyHHMKalu. B CBOIO ouepenb, TPaJIUIMOHHbIE H AJLTEPHATHBHbIE SHEPrOHOCHTENH HC-
[OJIL3YIOTCSL B KA4YeCTBE TOIUIMBA JJIA JKWIKII, & TAaKXKe MPUBOAAT B AeHCTBUE TeXHHYe-
ckue npucnocobiennst. Hakoner, mHbOpMaHOHHBIE, B TOM YHCJIE, 3CTETHYECKHE TOTPEs-
HOCTH 4€JIOBeKa OObSICHSIIOT €r0 MHTEPEC K DJIEMEHTAM OKDYJKalolled JeHCTBUTENbHOCTH.

Cy6cTpaTHhle, 3HepreTudyeckue ¥ MHGOPMALMOHHDBIE aCleKThl B MO3HAHUM MaKPOOPraHU3MOB OYe-
BHJHBI M IIPOCJIEXKHBAIOTCA C JOMCTOPHYECKUX BpemeH. Hanporus, o cymecTBoBaHuM GakTepuit He 3Ha-
au go koHua XVII B., u go cepegunnl XIX B. MX caMUX OCO3HAHHO He HCMOJIb30BaJiM. B KaudecTBe
HCKJIIOYEHUA MOXXHO Ha3BaThb PEJKO BCTPEYAIOIIMECS CYMEPHONYJ/IsALMHM [MUCMEHTHPOBAHHbIX GaKTepHii.
B uwacTHOCTH, ApaMaTHyecKuii (PeHOMEH LBETeHHs1 MOPCKOM BOABI, BBI3BAHHBIN Iy pIypPHBIMH OaKTepHs-
MH, OnHcaJl BO BTOpoii noJioBuHe I B. H. 3. puMmckuit sHuukioneauct Fadt Tlmuanit Crapumit (Caius Plinius
Secundus). AuTeku A0 MCaHCKOro HalnecTBusi B KoHue XV B. fobaBnsnu B nuiy 6uomaccy nuaHobak-
Tepuu Spirulina. TpeTbUM NpUMeEpOM MOTYT CJYKHUTbh MUKCOGaKTepuu, o6pa3yolue ApKO OKpallleHHbIe
mnonossie Tena (ewe B koHue XIX B. nx NpUHIMAaNHU 3a racTpOMHIETOB K 3a rucdomuLeros). B kauecrse
HMCTOYHUKa 3Heprum 6uomaccy GakTepHit He IPUMEHSIOT, XOTA UX JIMIIHUILI ABJSIOTCS GHOIOrH4YecKol asib-
TepHaTuBOlt HedTenpoayKToB. J1o Tex nop, noka MMKpOGHOJIOrHs He NPEBPATUIIACH B (DYyHIAMEHTAJIBHYIO
HayKy, 4To npou3ouuio B Hayasie XX B., HHPOPMAIMOHHOE 3HaYeHHe OaKkTepuil ObLII0 HE3HAYNTEJILHBIM.
Hakownen, screTuueckue kayecTna GakTepHit eule He BOCTpeBOBaHBI, XOTH 110 COBEPLIECTBY bOPM U APKO-
CTH OKPAaCKH HEKOTODhIE€ U3 HHUX He YCTYIAlOT aKBapHYMHBbIM puIGKaM.
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Bo Bropoi#t mosoune XIX B. ObLJIO OKOHYATENHHO NOKA3aHO, YTO GAKTEPHH MOTYT
BbI3bIBaTh 3a60J/ieBaHUs 4eJIOBEKa U XKUBOTHBIX. TakK IOSABHJIACH MEIMIIMHCKAS MUKDO-
6HOIOrUsT — IUTOJIOTHSA, (PUSNOJIOTUS U CUCTEMATUKA MATOCEHHBIX OaKTepuil, a TaKKe ee
NpaKTUYECKME IIPHJIOXKEHUS — JUATHOCTHKA, aHTHCENTHKA U Tepanus. ArpoHOMUYecKas
MuKpobuosnorusi cchopMupoBanack Bo BTopoit monoBuae XIX B., Torma Kak GHOTEXHO-
JIOTHsl, OCHOBaHHasi Ha IIPOMBIIIJIEHHOM HKCIIOJIb30BaHMH (PEPMEHTATHBHOM AKTHBHOCTH
MHKPOOPraHM3MOB, BO3HHKJIA TOAbKO B Hayayle XX B.

MuxkpoGHOJIOrHsl CTajla CaMOCTOATEILHOW HayKo#l OJaromapsi M3yd4eHHIO0 OMOpa3HO-
obpa3usi 6akTepuit U ux 3Konorudeckux csoicte. Co BTOpoi monoBuHbl XX B. PE3KO
BBIPOCJIO YHCJIO PaboT, BLINOJHEHHBIX NPHA NOMOIIM METOAOB 3JIEKTPOHHON MHKPOCKO-
nuy, GHOXUMHUM B MOJIEKYJIsIpHON Ouosiornu. OXHOBPEMEHHO € 3THM aKTHBH3MPOBAJINCH
MOMCKM HOBBIX O6BEKTOB — CTEHBI JlabopaTopuil Kak Obl Pa3ABHHYJIHUCH, IPEAMETOM HKC-
CJIeOBAHMN CTAJIM TPYAHOAOCTYIIHBIE YIOJIKM HalIel NJIaHeTHl U JApyrue HeOecHble TeJia
(sx306HM0NOrUs yxe He (PaHTACTHKA, a8 PEaIbHOCTD).

Ecnu mukpobuosiorna moHadasly oOC/Iy»KHWBaJja MEIUUUHY, [HUIIEBYIO MPOMBIILIEH-
HOCTh M arpOHOMHUIO, TO TElEPb OHA CTAJIa AUCHMILUIMHON CO CBOMMH COOCTBEHHBIMH HJIE-
SIMH ¥ METOJaMH. YIILJIO B IPOILIOE IpeACTaBJIEHUE O Hel, KaK O HayKe BTOPOro IUJIaHa,
3aHMMAIOLIEAC He «OHOJIOrMYecKH OJM3KHMH» >KMBOTHBIMM M PACTEHHSIMH, & HEBUIU-
MBbIMH CYIIECTBAMHU, CTPUIATEJIbHAS POJIb KOTOPHIX O4YEBHUIHEE, YEM MOJIb3A.

Baaromapst MukpoopranusMam, npexzae Bcero dakrepuam, popmupyercsa obnuraemas
obosouka 3emnu. B xo1e 3Bo/MIOLMH MUKPOOPraHU3MOB BO3HUKJIM BhICIINE (DOPMBI JKH3-
HU. MuKpo6HBIE coobiecTBa 00/1a1aI0T YHHUKAJIBHON CIIOCOOHOCTBIO MCIOJIB30BATh COJI-
HEYHYIO 9HEPrHI0 U HeOpraHu4yeckue CyOcTpaThl, Jesiasi UX JOCTYIHBIMH JJIsl PACTEHHN U
JKHBOTHBIX.

3HAHHS O CBOMCTBAX MHUKPOOPraHH3MOB [IPHYMHOXKHJIHCh, YHCJIO M3yYEeHHBIX Npel-
CTaBUTEJIel MUpa HEBUIMMBIX [VIa3y CYIIECTB MHOTOKDATHO YBEJHYMJIOCh, U YeJIOBEK BCE
IIKpe UCIOJIb3yeT UX B CBOMX MHTEPECaX.

1.1. OTKPBITUE BAKTEPUI

XoTs ¢ MOMOLIBI0 MHKDOCKOIIA YeJIOBEK BIIepBble YBUJEN OaKTepHii TOJIbKO B KOHIE
XVII B., 0 CymecTBOBaHNM MHKPOOPraHU3MOB II0JO3PeBajM eule B aHTHIHOCTH. OCHO-
BOLOJIOXKHUK MEIMIMHBI ApeBHerpedeckuii yyenntdi ['unnokpar (Hippokrates) B V B. mo
H.3. BbICKa3aJl TeHHAJIBHYIO JOTaKy O TOM, YTO BETED Pa3HOCHT HEBHUINMEIX CYIIECTB,
BUHOBHHKOB 3apa3HbIX 3abosieBanuit. MHoro nosxe, 8 36 r. 1o H.3. PUMCKMIf HaTypa-
muct Mapk Tepennuit Bappon (Marcus Terentius Varro) npeanosioxui, 4To B BO3LyXe
COJIEPXKATCH MHUKPOCKOMHMYECKHeE XKHUBOTHBIE (JaT. animalia quaedam minuta).

Yepes nontopsl ThiCAYY JieT, B 1546 r., utanbsHcKull sHumKAoneauct Jxmposamo
®pakacropo (G.Fracastoro) B Tpaktate «De contagione et contagiosis morbis...» BbI-
CKa3aJI TUIOTE3Y O 3aPa3HOM IYTHU [epesadd CHMUINCa, YyMBI, CHIMHOrO TH(dA U OCIIHI, a
TaKKe OMUCAJ IpocTelre Crocodb! JJ1s TPeJOTBPAIIEHHS U JIedeHNst 3TUX 3abo1eBaHu.
Cnycrs ewe cronetve, B 1658 r. Hemenkuit Harypanuct Aranasunyc Kupxep (A. Kircher)
[PEATIONIONKHI, ITO IPHINHON TyMbl CJIYXKUT «KHBas 3apa3a» (yaT. contagium vivum),
KOTOpasi, 1IOIaB B TeJIO 3M0POBBIX JIIOJEH, MPEeBPALaeTCa B <«XKHUBble YaCTHIBI» (JIaT.
corpuscula animata). IlockosbKy ¢ momompio ciaforo MUKpOCKOINA YBHIETh BO30Ymu-
TeNA 9yMbl, bakTepuio Yersinia pestis, 6bIJI0 HEBO3MOXHO, JaCTHIBI, O KOTOPBIX [OBOPHII
Kupxep, 6b111, ckopee Bcero, popMeHHBIMY 3JieMeHTaMu KpoBu. Ho Tak min unave, uxes
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O MHUKDOCKOIIHYECKHX BO30YAUTE X 3apa3HbIX 0oJie3Hel Oblja MOJIOKUTEIHLHO BOCIPH-
HSATA ero COBpEMEeHHHUKaMH.

C naugana XVII B. Ha cMeHy HaTypdmwIocodhnH NPUIIEN SMIUPHYECKUN MeToH, 06oc-
HOBaHHbIM aHrIuicKuM dunocodom u nucareneM Ppsncucom BakonomM, 6apoHom Bepy-
namckum (F.Bacon Baronis de Verulamio). Hayka npeanouna AefyKumu 4yBCTBEHHOE
BOCIIPUSITHE U UHAYKTHUBHOe ymo3akjwooudenne. Hagasack oxora 3a ¢dakTamy, ¥ OHa He
obo11a CTOPOHOM GAKTEPHOJIOTHIO.

[Tporpecc 6aKTEPHOJIOrUY TECHO CBSI3aH C Pa3BUTHEM MHCTPYMEHTAJIbHOH 6a3bl, U mep-
BOE€ MECTO CDEJU CIEIHaIbHOrO 000PYIOBAaHUS NPUHAJJIEXKUT ONTHYECKUM npubopam —
MHKDPOCKOIIAM.

CumuTaercsi, YTO ABYXJIMH30BbIN MHKPOCKON u3obpesn He nosaxee 1590 r. B losnanauu 6patbs Moran-
Hec ¥ 3axapuac Aucenn (J. et Z. Janssen). ITo aApyrum ncrouHnkaM, sto rpousoruio B 20-e ronst XVII B.,
¥ IPHOPHUTET NpHHaMIEXKHUT roananany Kopuenucy Jdpe66ento (C. Drebbel) nau uransauuy annneo la-
sunero (G. Galilei). Bo Bropoit nonosuse XVII B. rosnanackuit pusuxk Xpucruan Coitrenc (C. Huygens)
CO3JaJ1 ONTUYECKYIO TEOPHIO CTEKJIIHHBIX JIMH3. OHAKO CKOHCTPYUPOBaHHBIE UM MHKPOCKOMBI JaBasK
yBeJindeHMe B JiyulueM caydae B 100 pa3. Banobasok ouu obnagain HU3KON pa3peluaroiieii Cuion u3s-3a
XpoMaTH4eCKoH u cceprueckoit abeppauun, NOCKOJIbKY CBET C Pa3HON AJIMHON BOJIHbI (POKYCHPOBAJICS B
Pa3HbIX [IJIOCKOCTAX, & Ha KPalo NoJisA 3peHus u3obpakeHue ObuIo pacmisbiByaTeiM. C MOMOLUBIO TAKHX
ONTHYECKUX NMPHOOPOB HEBO3MOXKHO OBIJIO HE TOJIBKO M3y4aTb CTPOEHHE, (PU3NOJIOrMYECKHE CBOICTBaA U
noseseHne GakTepHit, HO U NMPOCTO UX YBUAETH.

Bakrepuit oTkpbu1 B 1676 . HaTypajMCT-CaMOy4Ka, rojaHzel, AHTOHMYC BaH JleBeHryk
(A. van Leeuwenhoek). ITapaJokc B TOM, YTO ONTHYECKHI NPHUGOP, KOTOPLINA OH KCII0JIB30BaJ, GbUI A~
roM Ha3aJ, a He BIepeJ B Pa3BUTHH MHCTPYMEHTaJIbHOI 6a3bl MUKpoOHosiorun. D10 Obli1a 3/1eMeHTapHasA
Jlyna, yHUKaJbHOCTb KOTOPOIt 3aKJII0YaJIaCh B TOM, YTO OHa MUMEJIa KPOLUEYHOE ANepTyPHOE OTBEPCTHE
1 o4eHb KopoTkoe (oKycHoe paccTosHue. B pesynabrare no nuxeiiHoMy yseanuenuio (X300) npu paspe-
watomeit custe (1,5 MKM) OHa B HECKOJIBKO pa3 MPEeBOCXOAWJ/Ia MMEBLIMECS TOTAA MHKPOCKOIIBI, KOTOPLIE
coctosanu U3 TpyBku (Tybyca), 06 bEKTHBA U OKYyJIApa. DTO MO3BOJMIO JIEBEHIYKY He TOJIbKO YBHAETb
GakTepHii, HO U B OOIIMX YepTax ONMCATh HX MOPQOJIOTHIO, NPUYeM OH ObLI HACTOJBLKO TOYEH U 0Ob-
€KTHUBEH, YTO Mbl [IOraJ(bIBAEMCs, O KAKUX GaKTepusX UJeT peyb. JIeBEHrykKa MOXXHO I10 NMpPaBy CYUTAThb
M OCHOBOTIOJIOXKHUKOM UMTOJIOTHH NPOKAPHOTOB, M UX (U3HOMOTHH (B YHMC/IE TIPOUYETO, OH BBLISICHHII, YTO
6akTepuH 06€3ABHKHBAIOTCSA MDY HarpeBaHHM WIIM NOCJe 06paboTKH YKCYCOM).

K coxanenuro, nyna JleBeHryKa He CTajla MHCTPYMEHTOM JUIsl CEPHIHOTO NMPOM3BOACTBA M LIMPOKO-
ro ucnosb3oBaHus. JIo CHX NOp HENOHATHO, KAK H3rOTaBJIMBAJIACh €€ IVIaBHas JeTaJjlb, JIMH3a — [IyTeM
ofTayMBaHus M LIIMEGOBKH WIM [IyTeM OTJIMBKU CTEKJIAHHOrO wapuKa. Kpome Toro, KoporkodokycHas
Jyna KpaitHe Heyno6Ha aya HabmosaTens ¢ HOpMasbHbBIM 3peHueM (cam JleBeHryk 6bu1 6H3OpYKHM),
[MOCKOJIbKY €€ MPUXOHUJIOCh MMOJAHOCHTD BILUIOTHYIO K ra3y.

KoHCTpyKTHBHbIE OrpaHMYeHHA NEePBLIX MHKPOCKOIIOB YAaJI0Ch NPEOAONETh TONbKO B KoHue XIX B.,
korza Hemeukuit ontHk A66e (E. Abbe) paspaGoran Teopuio nomyueHns cBeToBbIx usobpakenuit. Ha ee
ocHope Hemenkwmit mexanuk Lleiicc (C. Zeiss) u ero cooreuecrBenHnk dpabpukanT creknaa lllorr (F. Schott)
M300pesu COCTaBHble OOBEKTHUBBI, HMMEPDCHOHHYIO MACJAHYIO CHCTEMY W KOHJEHCOPHBI OCBETHTENb.
MHUKpOCKOIIBI HOBOrO MOKOJIeHHs 06J1ajjajii MaKCHMalbHOI pa3peuatoiiedt cuyoft 0,2 MKM, M B KOHIE
1870-x ronos Pepaunang Kon u Pobepr Kox BBEM MX B NOBCEOHEBHYIO NPAKTHUKY MHKpoGHOOrMYe-
ckux uccyaegopanuit. Ilocne Toro, kak Kox npennokun MeToguKy puKcaluyn Ma3KoB Ha NPEAMETHBIX
CTeKJiax, 3aMEHHJI IIPUPOAHble KPAacKu (MHAMIO, F€MATOKCHJIMH H AP.) CHHTETHYECKHMH aHHJIHHOBBIMH
KpacuTenaMHd (FEHUHMAHBHOJIETOM, METWIPOTOM U Ap.), & TaK>Ke NPMMEHUJI B HCCIIEAOBATENbCKUX LEJIAX
MukpodoTorpacdupoBanue, 6akTepuit cTajo Jierko HabI04aTh, U MOJyUYeHHREIe JaHHbIE HAJEXHO JOKY-
MEHTHPOBATb.

Xotsa 6akTepun OblIM 0OHapYKeHbl ene B KoHie X VII B., obuiue rnpeacrapiennss 06
HX CTPOeHUH, (PU3HNOJIOrHK ¥ OGMOPa3HOOOPa3HH HAYAJM CKJIAABLIBATHCS JIMIID K CEPeIHE
XIX B., NOCKONBKY paHbllle He OBLIO JOKA3aTEJbCTB TOrO, YTO OHH MOTYT BJIUATbH Ha
>KHU3HEHHBIE MPOIIECCH APYTUX OPraHU3MOB, 8 TaKXKe U3MEHATb (PU3NKO-XUMHUYECKHE I1a-
paMeTphl OKDY>Kalolllel CpeJbl.

B XpoHuku 6aKkTepHOJIOruM BIIUCAHO MHOTO MMEH, CpelU KOTOPLIX Takue Kopudeu,
kak Jlyn Ilactep, Po6epr Kox, ®epaunany Kon, C. H. Bunorpasackutt, Maptunyc Beii-
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Puc. 1. Haarpo6ue Antonuyca BaH JleBenryka (1632-1723) B Oude Kerk B Jenndre.
®ororpacdus aBTOpAa.

epuk, Amsbepr Kmiotieep (A.J.Kluyver), Pomxep Cranuep (R.Y.Stanier), Xspsenn
Byx (H.G. Wood), Pansd Bynd (R.S. Wolfe) u muorne, muorue apyrue. fIpkuii ciexn B
MCTOPHK MHKpO6HoJIornu ocTaBmin (ppanny3sckas mkosa (B [laprmxke), HeMelkas mKosa
(8 Bepmune), ronanackas mkosa (B Jeabdre) U ABe aMepUKaHCKUE Hay4HBIE LIKOJIBL
(B Bepkan n Can-/Inero).

He otcrasas ot apyrux 6HONIOrMYECKMX HAYK, DAKTEPUOJIOrNs IIOCTOSHHO pacluMpsijia
KpPYT CBOMX OO'bEKTOB, Bee IIy6ike TPOHUKAsA B 3aKOHOMEPHOCTH UX opranu3anuy. [lepBoie
CBHIETENIbCTBA TOTO, YTO 6aKTepuH 06,1a0a10T 0COOBIMI (DPU3NUOJIOTHIECKUMH CBOMCTBAMM
¥ TIPOSABJIAIOT GMOJIOrUYECKYIO AKTUBHOCTD, ObLIM [OJ1y4eHbl NPU U3y4YeHNH GPOXKEHHs U
CHYIEHWUSL.

1.2. BPO2KEHVE N1 THUEHUNE

IIpakTHyecKoe KCIOJ/IB30BaHUE STHUJIOBOrO CIIMPTA ¥ MOJIOYHON KHUCJIOTHI YXOJIUT KOP-
HAMH B He3anaMATHYIO ApesHocTs. OxHako 1o Havasa XIX B. o6pa3oBaHye 3THX BEILECTB
He CBSA3LIBAJIM C XKU3HEASATEIbHOCTHIO MUKPOOPIraHU3MOB — HPOXKXKeil n 6aKkTepuit.
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XuMHYeCKyI0 NPHPOAY CIHPTOBOro OpoxkeHus, wim «depmenTanun» (nar. fermen-
tum — 6ypnenne) goka3an B 1810 r. dpaniysckuit pusuk leit-JIroccak (J. L. Gay-Lussac).
B paMkax rocnoacTBOBaBIIEro NPeJCTABJIEHHUS, YTO CAXap PACIIEIUISETCA Ha «MEJIOBYIO»
KHUCJIOTY ¥ BUHHBIN CIOHMPT, OH NPUOIM3MIICA K COBPEMEHHOMY NOHMMAaHUIO OPOXKEHUS KaK
OKMCJINTEeJIbHO-BOCCTaHOBUTEIbHONU peaknuu. B konne 1830-x romoB Kaubsp ne Jlatyp
(C. Cagniard de Latour), IlIsann (T. Schwann) u Krormuar (F. T. Kiitzing) coobua ycra-
HOBHJIH, YTO COMPTOBOE GPOMKEHHE NPEICTABIISAET CO60M GHOJIOrMYecKUit MPOIECC, BEI3BaH-
HBI «CaxapHbIMU» rpubamu, uim apoxoxamu poxa Saccharomyces. OnHako 3TOT npa-
BUJIbHBII BBIBOJ, BBI3BAJI PE3KYIO KDUTHKY CO CTOPOHBI XUMHKOB-OPTaHNKOB, CTOPOHHHUKOB
«KOHTaKTHOH» Teopum Gpoxenus — Bepuemuyca (J.J. Berzelius), Benepa (F. Wohler),
JIn6uxa (J.von Liebig) u Muuepnuxa (E.Mitscherlich). Oun paccmarpusann gpoxokeit
KakK GeJIKOBbINl «(pepMeHT», KOTOPHIA KaTaJu3upyeT IIpeBpallleHNe caxapa B 9TaHOJ, Of-
HAKO €aM, N0Z00HO HEOPraHUYECKOMY KaTaJIi3aTODPY, OCTAETCA HEM3MEHHBIM.

Jlyu [TacTep 6b11 XUMUK 110 06Pa30BaHHIO, ¥ €r0 Hay4YHasl Kapbepa HavaJslach C OTKPbI-
Tust crepeon3oMepud. OIHAKO OH He MHTEPECOBAJICH XMMHYECKOH CTOPOHON GpoKeHMs,
¥ pPacCMaTPHBAJI €0 TOJIBKO Mo (hPU3HOJOrHYecKUM yrjioM 3peHus. B 1850-x romax ou
OCHOBATEJILHO 3aHSJICH N3y YeHHEM MUKPOOPTraHU3MOB, BBI3bIBAIONINX HAKONJIEHUE MOJIOY-
HOH M MACJISHOM KHCJIOT, a TaKXKe 3THJIOBOro coupra. Ero mepBbIM BKJIAJOM B MHKPO-
610JI0rMI0 OBIJIO JOKA3aTEHCTBO OHOIOrHYECKON MPUPOILI MOIOYHOKICIOTO OPOXKEHMsI.
OH ycTaHOBWII, 9TO BO30YIUATENN — 3TO MUKPOOPraHU3MbI, KOTOpPEIE 06xonsaTcs 6e3 BO3-
JIyXa ¥ 10 MOpGOJIOruy OTIMYAIOTCS OT APOXKXKeH (Telmeph MX OTHOCAT K GakTepusaM, B
gacTHOCTH K pony Lactobacillus).

B 1861 r. [TacTep ucciemoBan MEKPOOHBIX BO30yauTe/ e MacCasHOKUCIOro OpoXxeHust
(Clostridium butyricum). Ilony4eHHbBIE PE3YILTATH NO3BOJWIM €My NPUATH K NapaioK-
CaJIbHOMY JJI TOTO BPEMEHH BBIBOAY, YTO JKH3Hb BO3MOXKHa B OTCYTCTBUH KHCJOPOZA.
OTkpbiTHE aHA3PO6HO3a 0KA3aJI0 OUPDOMHOE BJIMSHHE Ha JajlbHeMNIIee Pa3BUTHE MHKPO-
6uosoruu.

B 1858 r. Tpay6e (M. Traube) mpumesn k uiee o ToM, 9TO caxap cOpakuBaercst GHo-
JIOTHY9ECKMM KAaTaJIM3aTOpOM, MM «3H3MMOM» (¢paHI. en zymotique — npoucxosamuii
u3 Gpoauna), KOTOPBIA BhLAENSIOT Apox:Ku. OMHAKO NMPOIIIO0 MHOTO JIET, MPEXJE YeM
B 1897 r. Byxuep (E. Buchner, Hobenesckas npemusi no xumuu, 1907 r.) mosyuun Gec-
KJIETOYHBI penapaT APOXKIKel, IJie COXPAHAJIACh AKTUBHOCTD «3MMa3bl» — (hepMEHTHO-
ro KOMILJIEKCA, PACIIEIUISIIONErO Caxapo3y JO 3TUJIOBOrO CIHUPTa M JUOKCHJAA YIJepoJa.
B 1905 r. Xapzen (A. Harden, HoGenepckasi mpemust mo xumud, 1929 r.) yeranoBui, 4ro
A crupToBoro Gpoxkenusi Tpebyercs Heopranudeckuil docdar. Bekope mocne artoro
Sitnep-Xeavnun (H. von Euler-Chelpin, Ho6esieBckast npemust mo xumun, 1929 r.) onpe-
JEJINJI MOJIEKYJISIDHYIO TIPUPOAY [IPOAYKTOB PACIIEIJIEHNS TIIIOKO3bl M HIAEHTHU(DHIUPOBAI
cootBercTByoumit kosu3uM — HAJL. C sToro MoMeHTa HadaJaCh MCTOPUS SH3UMOJIOIMH
U CBA33HHON C Hell IPUKJIAJHON HayKM, OMOTEXHOJIOTHH.

Jpyro#t MUKPOGHBIA MpONECC, AHAJIU3 KOTOPOrO CTaj Baj)KHON BeXOH B INOHUMAHUU
6uopasHoobpa3us Gaktepuit — 310 ruuenue. OHO CBSI3aHO C pa3JioykeHHeM GoraToro Ges-
KOM OPraHM4eCKOro MartepuaJia u HB.GII}O}IBBTCH l'IpI/I‘3B,6OJIeBaHHHX XKHUBOTHBIX, HCKDOTHU-
YeCKUX [IOpaKeHUAX OPraHOB M TKaHel, a TakxKe NPH Da3/ioXKeHNH TPyNoB. MexaHu3m
IHNEeHUA CBA3aH, B YaCTHOCTH, C O6pa.30BaHHeM 3JIOBOHHBIX ¥ TOKCHYHBLIX IIDOAYKTOB J1€e-
KapOOKCHJIMPOBaHUs JIM3MHA U OPHUTHHA — Ny TpecunHa (J1aT. putor — 3710BoHuMe U facio —
JleJ1aTh) ¥ KaJaBepuHa (y1aT. cadaver — meptBoe Teso). Korna Bo Bropoit nonosune XIX B.
6bLM pa3paboTaHbl METOABI BhIAENeHUsS! GaKTepuil ¥ [IPUEMBI MOJIyYeHUs YHUCTHIX KYJIb-
Typ Ha ONTATeJbHBIX cpexax, uies HOcryca Jlubuxa o TOM, YTO rHHEHHE CBS3aHO CO
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CIIOHTaHHBIM PaCIaJOM OpraHMYeCKMX BelnecTs, Obina oTBeprayTa. ['HIeHue BcecTOpoHHE
m3yuymnu B 1870-e roppt JIyn IMacrep n ®epaunang Kon. B uwacrHocTH, OHH yCTaHOBH-
JIM, YTO B €r0 OCHOBE JIEXKHUT Pa3JIoKeHHe a30TCOAEPKAlINX BEINECTB N0, BO3AeHCTBHEM
bakrepnit. Kon npoBen mapaJinesb MeXay PacTUTENbHOM «IUacTa3oi», npeBpauamei
KpaxMaJl B Caxap, M <«3H3HMaMH», C IOMOIIBI0 KOTOPLIX GaKTepUH pacHIENIsioT OenKku
Ha IIPOCThle a30TCOAEpXKAallre COeIUHEHHsI, YTOObI UCMOJIb30BaTh UX JJSA CBOErO POCTA.
JIyn ITactep BnepBhie coobmiui 06 aMMOHM(HUKANKMHA MOYEBUHBI W BBIJENIHJ 1IAPOBUA-
Hble GaKTEPHH, OTBEYAIOIIKE 34 ITOT Ipolecc (Tenepb UX OTHOCAT K BHAY Sporosarcing
ureae).

1.3. UHOEKIINN

Hauunas ¢ 1870-x rofioB rHMeHHE ¥ TOKCHKOTEHHBbIE THOMHO-CEITUYECKHE [IPOLECCH
CTaJId PaCCMATPUBATh KaK [IPUYHUHY, & He CJIeCTBUE 3a00JIeBaHuMi YeI0BEKA U XKMBOTHBIX,
MHOUIUPOBAHHBIX 0OJIE3HETBOPHBIME OAKTEPUSIMH.

OcHoBaTenb dpaniy3ckoit Mukpobuosorudeckol wkossl JIyu Ilactep noka3an cBa3b
MEXY >KU3HEIEATENbHOCTHIO KOHKPETHBIX Py GakTepHii ¥ pa3HBIMUA THUNaMH OpoXKe-
Huit. B cBoro ouepeny, Pobepr Kox, co3gaBumit HeMenkyio LMIKOIY MeXMIIMHCKON Oak-
TEPUOJIOrHHM, BBISICHWI, YTO GakTepHalibHble HH(EKIUH BBI3BIBAIOT XapaKTePHbIE 'MCTO-
NaToOJOTHYECKHE M3MEHEHUS, ¥ 3apa’KeHHAsl TKAHb CONEPXKUT 60JIEBHETBOPHOTO areHTa.
PassuBast uueu anaroma [ensne (J.Henle), xoropeii B 1840 r. pa3spaGorasn crpareruio
NOUCKOB BO30yauTesnell nHpeKIUOHHBIX Hone3neit, Kox cdopmynupoBan MUHHUMAaNbHBIE
TpeboBaHMs, TaK Ha3blBaeMylo «Tpuaiay Koxa», HeoOXomumble Juisi TOro, 4tobbl ycTa-
HOBUTb MPUYUHHO-CJIEJACTBEHHYIO CBA3b MEXIY ClelU(PUIECKUM MUKDOOHBIM areHTOM M
[ATOJIOTHYECKUM MPOIECCOM, KOTOPHIA OH BBI3bIBAET:

— C IIOMOIbKO MHUKDOCKOIMMYECKUX METOAOB YCTaHOBHTL, 4YTO PIH(beKL[HOHHbIﬁ are’Hr
o6HApY>KMBAETCS TOJBKO (M BCErJa) NpH JaHHOH Gose3Hu;

— OTIAEJINTb HH(beKI_IHOHHOFO areiTa OT CONyTCTBYIOUIUX MHKpO6OB U BBIDACTHUTDb €r'o
YUCTYIO KYJBTYDY;

— BOCIIPOM3BECTH 6GOJIE3Hb Y 3KCIIEPUMEHTAJIBHOTO KHBOTHOIO, 3apa3uB ero YUCTOH
KYJAbTYPO# HHOMEKIMIOHHOIO areHTa; KOHTPOJIEM MOXET CJY>XUTh IIOBTODHOE BbLAEJIEHUE
3ITOrO areHTa U3 3aPa’XeHHOr'0 YKUBOTHOTO.

B 1876 r. Kox onpeuesni 3THOJOrHYeCKyO IPHPOLy Bo3OymuTess cHOMPCKON 3B
(Bacillus anthracis). 1o 6b1a nepBas uHQpEKIMOHHAA GaKTEDHsI, OOHADY>KEHHAsI B KPO-
BH 6OJIBHOI'O JKMBOTHOTO, ¥ OZHOBPEMEHHO C 9THM — MepBasi aToreHHass bakTepus, 1o-
JTydeHHas B KyJabType. Takum ob6pa3om, ObL10 JOKa3aHO, YTO KOHKPETHBIN Bi HakTepuit
BHI3bIBaET 3aboneBaHue co cnenudruIecKol CHMITOMATHKON.

1870-1890-e roxapl CTanM «30JI0TBIM BEKOM» OXOTHI 3a MMKpoGamu. B 1874 r. Xancen (E. Hansen)
0bHapy»Kua Bo36yauTenss npoka3sl Mycobacterium leprae, mocsie yero oTKpbITUs 60JIE3HETBOPHBIX GaK-
Tepuit TIOCJIENOBAIM OHO 32 APYTHM.

B 1881 r. JIyu ITacrep u Illtepubepr (G. Sternberg) oTkpbinu Bo36yanTenss GakTepHAbHON MTHEB-
MOHMH Streptococcus pneumoniae u Toraa ke Orcron (A. Ogston) onucan maToreHHOro CradHIOKOKKa
Staphylococcus aureus, BuI3BIBaIOLIErO (PYPYHKYNE3 U TaKHe 3a60JIeBaHUA, KAK SHAOKAPAHT H MEHHHIHUT.

B 1882 r. PoGepr Kox Boipennn Gaktepuio JierowHoro tybepkynesa Mycobacterium tuberculosis.
Bo Bpems snuaemun, paspasubuueiica B 1883 r. B Erunte n MlHauK, oH OTKpbIT BO36yANTENIA XOJIEPH —
xomepHoro BubpuoHa Vibrio cholerae. B Tom xe rogy Kne6e (E. Klebs) u Jlednep (F.L oeffler) coobuymnn
0 HaXOAKe dTHoJIOrHyYecKoro arenta audrepun Corynebacterium diphtheriae.

B 1884 r. yuennx Koxa, l'adodxku (G. Gaffky) naentuduumposan Bo3byaurens Gprournoro tuda,
Salmonella typhi. OgnoBpemenHno ¢ 3TuM Pozenbax (F.J.Rosenbach) onucan crnopoo6pasyouwyio 6ax-
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Teputo Clostridium tetani, BbI3BIBAIOLLYIO I'PO3HOE HefipoTponHoe 3abosieBanue — cronbuaxk. B 1885 r.
Suwepux (T. Escherich) orkpbu1 kuweuHyo nanouky Escherichia coli.

B 1889 r. Heiicep (A. Neisser) o6Hapy»ku/ NepBoro areHTa BeHEpH4YeCKOro 3aboJieBaHus — Bo30yau-
Tens roHopeu Neisseria gonorrhoeae. B 1892 r. Basau (W. Welch) u Harran (G. Nuttal) BoisiBuan Bo3Gy-
JAMTEJIsl Ta30BOH TaHrPeHbl, KOTOPLIM OKa3aJlach cropoobpasyiomas aHaspobHas Gaktepus Clostridium

perfringens.

Yyma 4acTo YIOMMHAETCA B aHHAJlaX MCTOPHH; B YACTHOCTH, O Helt ynmoMsHya B V B. 0 H.3. ApeB-
Herpeuyecknii nucarenr @ykuguz (Thucydidis) B coeit «Historiae». Bo3byanrensi, YyMHyIO MaJyouKy
Yersinia pestis He3aBUCUMO APYT OT ApYyTa HAILIX ﬁepceﬂ (A. Yersin) u Kuracaro (S. Kitasato) Bo Bpe-
ms snugemuu B ToukoHre B 1894 r.

B 1895 r. Bau Jpmenrem (E. van Ermengem) obHapyxun Clostridium botulinum, Bo3Gyaurens
CMEpPTEJILHO ONAaCHOrO MHLIEBOr0 OTpPaBJIeHUs — 6OTyaIn3Ma.

B 1898 r. Illura (K.Shiga) Boimenun areHTa GakTepmasbHoil guseHTepun Shigella dysenteriae.
Boa6yaurens cucpunuca Treponema pallidum orkpvuin B 1905 r. Ilayaun (F.Schaudinn) u Todman
(E. Hoffmann). B 1906 r. Bopae (J. Bordet) u 2Kanry (O. Gengou) ycTaHOBHJIM 9THOJIOTMYECKOTO ar€eHTa
xokuoma — Bordetella pertussis.

Nay4yenue cBoiicTB Bo3OyauTeselt 6akTepruaibHbIX HHMEKINH CTAJIO 3aJI0TOM MEPBBIX
nobex Hax Humu. B 1867 r. anrymitckuit mequk Jkosed Jlucrep (J.Lister) msobpes xu-
MHMYECKYI0 AHTHCEUTHKY (JIaT. anti-sepis — IPOTHBOSANE) M HPEJAJIOKHMJ HCIOJIb30BATh
(deHOJIbHbIE COEIUHEHUS JJIsi CTEPU/IM3alM OTKPBITHIX PaH X ONEPALMOHHBIX IOJIEH.
B 1880-1890-¢ roasr PoGepr Kox n ®epaunann Kon, a takxke ITayns Ipaux (P. Ehrlich,
Ho6enesckas npemus no ¢pusuonornu u Meauiee, 1908 r.) OTKpPbLIN aHTHOAKTEPHAID-
HO€ JefCTBHE APYrUX XUMHUYECKHX BEILECTB, B YaCTHOCTH, (popMasnHa. TeMnepaTypHyO
CTEPUJIM3AIMIO U300peJ BO BTOpPOi nosioBuHe 1870-X rogoB M3BECTHBIN aHIIUHACKWN Ha-
typamuct xon Tunmsi (J. Tyndall).

OHOBPEMEHHO C MPEICTABUTEIIAMA HEMENKOM IIKOJIbI, KOTOPBIE 3aHUMAJINCh TOUCKa~
MU Bo30OyauTeneit GosesHeit, dpaHny3cKre GAKTepHOJOrd UCKaIK OHOJIOrMdecKue Cpel-
crBa GopbObl ¢ MHPEKNMOHHBIME 3aboneBanusiMu. Jlyu Ilacrep u ero yveHuku npemJo-
JKHJIM aTTeHyaluuio (JaT. at-tenuo — ociabiaTh), WK CIocob CHMXKEHUsI BUDPYJIEHTHOCTH
[IATOIEHHOr0 MUKpOOa B pe3yJbTaTe MHOIOKPATHBIX [IEPECEBOB Ha MCKYCCTBEHHBIX Cpe-
Jax npu cybontumanbHol Temneparype (42°C) mnm nmocsie 3apa<eHusi STHM MHKPOGOM
JKHBOTHOIO, KOTOPOE HE SIBJISIETCS OCHOBHBIM HOCUTeJIEM. BBeleHMe aTTeHyHnpOBaHHOIO
BO30YaUTENS TO3BOJIMIIO BbI3BATh aKTUBHBIM UMMYHHUTET K psaay 3aboseBaHuii, B 4aCTHO-
CTU K CHOMDPCKOM s13Be U YyMe.

B nagase 1900-x romosB Hab0/1eHUs 33 MPOLECCOM BHYTPUKJIETOYHOIO MHIIEBADEHUS
y 6ecniosBonounbix npusean U. U. Meunukosa (HoGenesckas npemust o ¢pusmnooruu u
mezuumee, 1908 r.) K OTKPHITHIO (aronuTo3a U CO3LAHUIO TEOPHH KIIETOYHOTO MMMYHH-
tera. OHoBpemenHo ¢ 3tuM Bepunr (E. von Behring, Hobenesckas npemust no dbusnoso-
rud ¥ MegunuHe, 1917 r.) 1 KuracaTto paspaboTanu Teopuio ryMopajgbHOrO HMMYHHUTETA.
Ve mounTebHO BaXKHOE 3HAYEHHE JJIsi MMMYHOJIOTHH UMeJia runoTe3a [layna Dpamxa o
PACIIO3HABAHUM AHTUIEHOB CHENU(PUIECKIMH aHTUTEIaMH.

IMepBoiit aHTHOMOTHK, NeHUIW/UIMH OTKPbUT B 1928 . ®uemunr (A.Fleming, Hobe-
JIeBcKasl IpeMust 1o dusnosioruy u Meaunute, 1945 r.). Ero npoMsliieHHOe 1pOU3BO-
CcTBO Hayajoch B 1943 r. 3a OTHOCUTEILHO KOpPOTKUM mepuox, B 1955-1962 rr. Obuim
onucannl 10 90% aHTHMOMOTHKOB, IPOAYLEHTAMM KOTOPBIX SABJSIOTCA aKTHHOOAKTEpUHU
pona Streptomyces. B nacrosimee BpeMs oblree 4ucsio aHTUOMOTHKOB, B TOM YHCJIE IIO-
JIyCUHTETHYECKHUX, THOPUIHBIX M MYTaCHHTETHYECKUX, JOCTUIVIO HECKOJbKHUX IECATKOB
TBICAY. YCIEXH MMMyHHU3ammu U aHTubuormkorepanuu B 1940-1960-e roapt HACTOIBKO
Bneyarisiay, yro B 1969 r. renepasbubiii xupypr CIIA Crioapr (W.H. Stewart) o6b-
sBun KoHrpeccy o mosnHo#t u okoHuaTesnbHOU mobexe HaJ MHGMEKIMOHHBIMHM 3aboseBa-
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HuaMu. Ho, k coxkasieHuio, onTHMU3M OKa3aJjics IPeXJeBPeMeHHbIM. XOTs, N0 JaHHBIM
BO3, B 1980-1990-e¢ ronnl cMepTHOCTH OT MH(DEKIMOHHBLIX 3a60JIeBaHUI CHU3WJIAChH T1O-
aru B 20 pa3 (c 797 ciayqaes ma 100 Tbic. Hacenenus no 36 ciydaes Ha 100 Thic. Hace-
nenusi), B KoHne XX B. OHa HO-npexxHeMy cocTaBisiia 25%. Camolt gacTolt npudnHON
JIETAJIbHOI'O MCXOAA CJIYXKHJla IHeBMOHMs (3,5 MJIH Cily4aeB B I'OA), OCTPbIE KHUIIEYHBIE
3aboneBanus (2,2 MuH ciy4aeB B ro) u TyGepkyaes (1,5 muH ciayvaeB B rox). B Ha-
crosimiee BpeMsi OOHAPY>KEHbI HOBBIE 3THOJIOTMYECKHE AreHThI OCTPHIX M XPOHHYECKUX
nadexmmit, nanipumep Legionella pneumoniae u Helicobacter pylori. «PeBanur» 6onesne-
TBOPHBIX 6aKTepHit 06YCIIOBJIEH TEXHNYECKIM IIPOrPECCOM, aHTPONOT€HHBIM U3MEHEHHEM
OKpy»Kawoleil cpeibl, JeMorpadnyecKuUMI CABUTAMH U PacClIMpPeHNeM MeXKIyHapOIHBIX
KOHTAaKTOB. JIpyraMu mpuydnHaMu, KOTODhlE HEFATHBHO BJIMSIOT Ha O0puOy ¢ Goiesne-
TBODHbIMM OaKTEpUSIMH, CJIYXKAT aJalTalfiOHHasl U3MEHYHBOCTb, MPUBOJSAIIANA K I[1OSB-
JIEHHI0 PE3UCTEHTHBIX (DOPM, a TakKe He3((PEKTUBHOCTb MPEBEHTHBHBIX MepP 3/PaBo-
OXpaHeHHs.

1.4. SKOJIOTUS BAKTEPUM

BakTepun 3aHUMAIOT BCEBO3MOXKHBIE HUIIM — OT GJIArONPUSTHBIX JIJIsI MACCOBOIO pas-
BUTHSI 0 9KCTPEMAJIbHLIX, IIe ckopocTsh pacnana AT®, HAJI(®D)H, 6enkos u HyKIenHO-
BBIX KHCJIOT IIPEBELINIAET CKOPOCTh OHocHHTE3a de Novo MM CKOPOCTh penaparuu. Bak-
TepHH II0 SKOJIOro-reorpadu4ecKkoMy PaclpeieIeHHI0 SBIAIOTCA KOCMOIIOJUTAMH, YeMy
CHOCODCTBYIOT MX MHUKPOCKONHMYECKHE pasMephl, pasHoobpasue M JabuIbHOCTL MeTabo-
JMYECKHUX CHUCTEM, a TaKXe CIIOCOOHOCTb NEePEHOCHTh CTPECChI, BHI3BaHHbIE HEGIAronpu-
ATHBIMU YCJIOBUAIMH OKDYy>Kalowel cpexpl (aHri. environmental stress).

OcHOBONOIOXKHIKOM 3KOsIorndeckoit 6akTeprosorun 6b11 C. H. Bunorpanckuit, Koto-
pett mpes3owen Jlyu [Tactepa u PoGepra Koxa B noHuManuu (hpu3n0JOrMUecKoit crieny-
aJim3anuy MUKpoopranm3MoB. OH cO3JaJ1 yYeHHe O POJIM OTIENbHBIX Ipynil GakTepuiil B
TPUPOJHBIX IKOCHCTEMAX U 00 ydacTuH OGaKTepUasbHBIX COOOINECTB B IMKJIAX OHOreH-
HbIX 3neMeHTOB. M3yyaa Hurpudunupyoumx 6akrepuit, on chopmymmpoBan B 1890-x
rofax KOHLENuIo o6 3JeKTUBHbIX (1aT. electio — BeIGOp) ycoBusix pa3sutusi. CornacHo
elf, crenuaIM3upoBaHHble OAKTEPHH [TONYYaloT (PU3HOJIOrIMYECKOe HPEUMYIIECTBO IIEpe],
CBOMMM IIAPTHEPAMU IO SKOIEHO3Y M HAYMHAIOT YUCJIEHHO npeobiaiars HaJx Humu. Ha
MeTO/Ie JIEKTHBHBIX CPEJl OCHOBBIBAETCH CKPUHHUHT ODHopa3Hoobpa3ns 6akTepuit, a TakxKe
nabopaTopHbIN aHa U3 GAKTEPHAJILHBIX COOOIIECTB U OTJIEIbHBIX BHIOB.

B 1892 r. Takcrep (R. Thaxter) Beiaenun Mukco6akTepuit, KOTOPbIE ABIAIOTCA OJHHA-
MH U3 IJIaBHBIX KOMIIOHEHTOB IIOYBEHHON MUKPOOHOTHI, U onucaJ ux guddepenunposan-
Hble KJIETKH U IIJI0NOBEIE Tesla. PacipocTpaneHne ¥ 9KOJOTHYECKYI0 POJIb JDYTUX THINY-
HbIX obuTaTesell MMOYBLI, aKTHHOMHULIETOB ycTaHoBUIM B 1920-e rogst 3enman Bakcman
(S. A. Waksman, HoGeneBckast npemust o ¢pusnosiornu ¥ Meauuuse,1952 r.) u Maprunyc
Beitepunk.

B 1900-1940-e roae! BeiteprHK 1 €ro y4eHUKH yCOBEPIIEHCTBOBAIM MeTo Bunorpay-
CKOTO ¥ BIEpBbIE ITOJIyYMJIM HAKOMUTEIbHbIE H YUCTHIE KyJbTYpPbl OaKTEpUil, IPUHaAJIe-
XallX K pa3HbIM 3KoJoro-uanosnorndeckum rpynmnam. K HuM oTHOCHIHCh GakTepuH,
THIpOJH3YIOINKE MOYEBHHY; Pa3pyIIaolIie arap WK LEJJIION03Y ; OKUCISIONE BOAOPOJ,
cepy MJIM MeTaH; BOCCTaHABJINBAIOLIKE CYIb(daT UM HUTPAT; CHHTE3NPYIOIIME LIEJITI0JIO-
3y; CBeTALIUeCsH; aHa3PoOHbIE criopoobpa3yloume; a3pobHble OUa30TPOGHbIe; MOJOYHO-
KHCJIble; YKCYCHOKHCIIBIE.

23



B navane XX B. or 0061eit skosorun 6aKTepHi OTAEIUINACH CAMOCTOATENbHbIE JUC-
[MIJIMHBI — NOYBEHHAas: MUKPOOHOJIOr|s, BOAHA MUKPOGHOJIOTUS U reOMUKPOOHUOIOTHS.
IlepBble MUKpOCKONMYECKHE HAOJIIONEHUS OAKTEPHANbHBLIX Nei3akeil B IMOYBEHHBIX 00-
pa3iax, oToOpaHHBIX B Pa3HBIX PErHMOHaxX 3eMHOro Liapa, npose B Hagaje 1920-x ronos
C. H. Bunorpaackuit Ha 6uocranuuu Bpu-Kout-Pobep (Brie-Comte-Robert) nog ITapu-
xkeM. [lonyyeHHsle pe3yasTaThI MO3BOJUIIN €MY CO3JaTh KOHUENIMIO 00 aBTOXTOHHBIX W
AJUIOXTOHHBIX BHAAX KaK JIBYX OCHOBHBIX rpymnnax 0akTepuif B IIOYBEHHBIX IKOCHUCTE-
Max. «ABTOXTOHHBIMH» HA3BLIBAIOT GAKTEPUM, XaPAKTEPHBIX JJIsl MOYBbI KOHKPETHOI'O
Tuna (rped. avtos —cam u chthon — 3emust; «xuBymu# Ha cBoelt 3emusie» ). OHM UMeIOT
HEBBICOKYI0, OTHOCHUTEJIBHO CTa0HJILHYIO YHUCICHHOCTb W HCHOJBL3YIOT TPYIHOMETA0O0JIH-
3UpyeMble NI0YBEHHbIE CyOCTPATHI, IIPEXK e BCEro yMycC. DTO MOHSITHE MOXHO MCIIOJIb30-
BaTb ¥ [0 OTHOIIEHHIO K HOPMAaJIbHON MHUKPO(JIOpe NOKPOBOB XUBOTHBIX X HOPMAJIbHBIM
anucuTaM pacTenuit. B cBoio ouepenpb, «aJJIOXTOHHBIMH» Ha3BaHbI 6AKTEpPUH, CIIYYaRHO
3acesfIoIye IOYBY KOHKpeTHoro tuna (rped. allos — uyyxko#t u chthon —3emist; «KuBy-
LM Ha TyXOH 3eMie» ). VX TakKe Ha3bIBAIOT «3MMOTEHHBIMU» (Iped. zyme — 3aKBacKa
¥ genea — pOXKJEHHUE; «06pa3yowmi (PepMEHTHI» ), IIOCKOJIbKY OHH HAaKAILIMBAIOTCS IIPH
3MU30AUYECKOM MOMaJaHUM B TIOYBY JIETKOMETab0oIM3UpyeMBIX Cy6CTpPaTOB.

Baxknyio ponr B m3ydeHusm 6GHOpa3sHOOOpa3usi [MOYBEHHBIX OaKTepwit chIrpajl Me-
TOH «CTeKoJ obpacranusi», npennoxkenaeii H. H. Xonogueim B 1930 r., ¥ xanmumisp-
HbId Meroh, paspaboransbii B 1961 r. B.B.IlepdunveBsim u . P.T'abe. Boigaromm-
ecsl IpEJCTaBUTENM POCCHMCKON 1IKonbl nouseHHoM Mukpobwmosorum [l I 3sarmnues,
H. A. Kpacunsuukos, E. H. Mumycrun u I'. A. HagcoHn, a Takxe ux 3apy6ekHble KOJ-
Jiern, B nepByio odepensb 3eaman Bakcman u Jlouxex (A. G. Lochhead) Brecnn ocHoBHO#
BKJIaJl B N3y4YEHHE SKOJIOTUH [TOYBEHHBIX MHUKDOOPTaHU3MOB.

[TepBbie nccaenoBanns 6AKTEPUAJILHONO COCTABA KOHTUHEHTAJILHBIX BOJOEMOB ObLIH
nposegeHs! B KoHIe XX B. Ha 60raTrIX KADOTHHOMAAMMU 1Y PITy PHBIX DaKTEPUIX, KOTOPBIX
omucas ene B koHue 1830-x romoB memenxui#t npotuctosnior Jpenbepr (C. Ehrenberg).
AlanTUPOBaHHBIX K CJI1a00My OCBELIEHHIO M C TPYAOM MOIIAIOUMXCH KYJIbTHBUDOBAHUIO
3eneHbIX aHokcurenHbix Gakrepuit I A. Hajcon oTkpbin Tosisko B 1906 .

IMuonepom Mopcko#t MukpoGuosornu asaserca 3o06eswt (C. Zobell), koropeiit B 1940-
1950-x rozax omnpelenus BHAOBOM COCTAB TMOMYJMAIMi OakTepuil, 3acCessTIONUX TOJIILY
Mopcko#t Bogsl. Bo Bropoit nonosune 1970-x roxos Jxxsuem (H. W. Jannash) nposen uc-
clemoBaHUA MUKpOGHOTE MUpOBOro okeaHa, B pe3yJbTaTe 4ero OblJI0 YCTaAHOBJIEHO, YTO
YHCJIEHHOCTh NMCUXpOUIbHBIX (rped. psychros — xomoausiit u phileo — mobuts) GaxTre-
puit yBesinuuBaeTcs ¢ rirybunoil. Boobine n3ydenne ncuxpouiioB Ha4aJlloch ele B KOHIE
XIX B., mocie Toro, kak Poctep (J. Foster) mokasaun, uro 6uoaoMuHeceHTHbIe GaKTEepHUN
moryt pactu npu 0°C. B 1950-1970-x romax 6uosoruio ncuxpodusioB usydanun Mopura
(R-Y. Morita), Bapoc (J. A. Baross) u Uurpam (J. L. Ingraham). [TosxHee unTepec K 3TUM
obbekTam noybaBmiics, 1 0ocoboe BHUMAaHME CTAJH YIAEIATh SKCTPEMAJIbHO TePMOMHIIb-
HbIM 6aKTEpHUAM M runeprepMoPUIbHBIM apXesM.

B Hacrostinee Bpems GakTepuH, XKUByLINe B IPUOPEXKHBIX ¥ MATEPHUKOBBIX 00J1aCTIX
NOJIIPHBIX PErMOHOB, OISITh CTAJIH [IPEAMeTOM aKTHBHOrO nm3ydeHus. M3BecTHbiit crierm-
amuct no runeprepmodriiam Jdemunr (J. W. Deming) B nocnenHue roful 3ansnach Gax-
TepusiMH, XKUBYIIUMH B 30He (Da30BOro mepexoia BOABI M JibAa. | DOMKUN pe30HAHC MOo-
JIy<MIM Pe3yJIbTaThl aHaIM3a 6aKTePHABbHBIX COODIIECTB B NOJIEAHOM aHTAPKTHYECKOM
03. Bocrok.

Ipu nccnemosanun Mopckux 3akocucreM B 1979 r. Xasimoc (A. A. Yayanos) ob6uapy-
>KHJI 3IalITHPOBAHHBIX K BBICOKOMY ['MIPOCTATHIECKOMY JaBJeHUI0 6apoduwibHbX (rped.
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baros — Tsxenni# B phileo — nmo6uTs) G6akTepnit. [lo nanubM J>Kx3Hemra, NOIyYEHHBIM B
cepeante 1970-x romos, B mpobax BOIBI, M3BJIEYEHHBIX C OKEaHUYECKHX IIyOHH, conep-
xarcst onurorpodubie (rped. oligos — HEeMHOrOUHC/IeHHbI! U trophe — nmuma) GakTepuny,
KOTOpbIE JJIsi CBOErO POCTa JOBOJBCTBYIOTCA HU3KHMH KOHLEHTDALMSMU [TUTATEIbHBIX
cybcTpaToB.

B 1988 r. Yuaxonm (S. W. Chisholm) orkprlia B ATiianTud9ecKkoM OKeaHe MaHObaKTe-
puto Prochlorococcus marinus, Koropasi 0Ka3ajlach YeMIIMOHOM cpeau GakTepuit 1o obieit
YHCJIEHHOCTH M GHosiormdeckoi npoaykrusHoctu. Kynsrusupyemsie inramMmbl P. marinus
HapsiLy C IVIaBHBIM 06beKTOM reHeTHKH nuanobakTepuit Synechocystis sp. PCC 6803 (re-
HOM KOTOPOJ IMOJIHOCTBIO CEKBEHHpOBaH B 1997 I.) CTAHOBATCS OCHOBHBIMH MOZENSIMHU
AJIA N3YYIE€HUA MOJIEKYJIAPHBIX MEXaHU3MOB CbOTOCI/IHTe3a.

O6mupHBI pa3fen reOMUKPOOHOJIONMHM MOCBALIEH 6GaKTepuAM-3KCTpeModuiaMm, K
9HMCITy KOTODBIX OTHOCATCS, B YaCTHOCTH, TepModuibHble (rped. thermos — Temssit
u phileo — mo6urk) dopmur. IlepByio TepModmabHyo bamuity Bbuieams Murysinb
(P.Miguel) B 1888 r. B nanbHeifureM 6blM ONMCaHbl pa3Hbie NPEICTABATENM [PAMIIO-
NOXKUTENbHBIX U FPAMOTPHIIATE/IbHBIX HaKTepui, uMeolpe MeTaboau3M a3pobHOro unu
aHaspo6Horo tuna. [Ipu Temmneparype >60°C MOryT pa3sBHBATBCH TOJILKO NPOKAPHOTHI,
M IMEHHO TaKUe YCJIOBHUS CO3JAIOTCH B CJIEXKABIIEMCS CeHe, KOMIIOCTHBIX Ky4aX U JAPYTHUX
OpraHHYeCKNX MaTepualiax, a TaK)Ke B MPUPOAHBIX MAPOTEPMAxX U HEKOTODPBIX T'HADPO-
TEXHHYECKHUX COOPYXKEHHUSIX.

WUccnenoBanue TepModuabHBIX GakTepuit B aHTPOMOTEHHBIX [HAPOTEPMAax IPOBO-
mun 3eitkye (J. G. Zeikus). B mpupoasbix MecToOGMTaHHSX — TEDMAJIBHBIX HMCTOYHM-
Kax ¥ reorepMaiibiibix monsix CeBepHoit AMepuku n ['pensangnm — ux m3ydanu Bpok
(T.D. Brock), Kacrenxonsry (R. W. Castenholz) u IIlterrep (K. O. Stetter). Tepmoduna-
MH U3 Pa3HbIX PErMOHOB M 3KocucTeM EBpasun nnogotsopHo 3anuMatores I, A. 3aBapaun,
I . KapaBa#iko u Apyrue OTe4eCTBEHHbIE YYEHBIE,

B 1980 r. KaBacymu (T.Kawasumi) mosy4uun B KyJasType a3pobGHYIO0 BOZOPOJOKHC-
naomyio 6akreputo Hydrogenobacter thermophilus, a cinegoM 3a HuM B 1992 r. Xy-
bep (G.Huber) Bbimennmn aspobuyno TepMmodHIbHYH BOOOPOAHYIO Gakrepuio Agquifer
pyrophilus.

l'anodunbueie (rped. alos —cons u phileo — m06uTh) 6akTEpUH, HEMHOTOYHCIIEHHBIE
BUABI KOTOPBIX KUBYT B 3aCOJIEHHBIX BOJOE€MaX, MPUBJIEK/IH BHHMAaHHE TOCJIe KJIACCH-
deckux pabort, koTopsie mposeau Knon 3o6emn B 1940-e roxpt u Jlapcen (H. Larsen) B
1960-e roap!. TUnUYHBIME OOUTATEISIMU XOPOIIO IPOrPEBAEMbBIX COJIEHBIX BOJOEMOB fABJIfA-
eTcd IKCTpeMaJIbHO rantoduiibHas nypnypHas 6akrepust Ectothiorhodospira halochloris,
koropyio Tpronep (H.G.Triiper) omucanm B 1977 r., U 3KCTpeMalbHO raJopHILHbIE
muanobaktepun pomoB Synechocystis u Spirulina. B 1980-1998 rr. B cosieHbIX BOJO-
eMaX TPOIMYECKUX, NOJADHBIX M YMEPEHHBHIX IIUPOT ObliM OOHAPYKEHbI HOBHIE Talio-
dunbnbie 6akTepun u3 ponos Antarctobacter, Haloanaerobium, Haloincola, Halomonas,
Halothermothriz u xp. Bce oHM OT/IMYHO mpHCIOCO6JIEHBI K BBICOKOH COJIEHOCTH, MPH-
4eM MEXaHU3Mbl YCTOWYHUBOCTH K COJIEBOMY CTPECCY Y HUX OTJIMYAIOTCHA OT TeX, KOTOpPbIe
HCIOJIB3YIOT 9KCTPEMAIbHO rajoduiIbHbIe apXeu.

BonbomacTBO 6aKTEpU MPEANIOYUTAIOT HEATPaJIbHbIE HIIK CJ1a00 LIEJJOYHbBIE YCIOBHSA,
HO BCTpeyaroTcs Me30(buibHbIE M TepMOMUIbHBIE anuaoduibl (J1aT. acidus — KUCHABIA U
rped. phileo — m06uTs). B nepsyio oyepep 3TO CHenUaIU3UPOBAHHbIE IUTOTPOMBL, KOTO-
phle HCMOJIB3YIOT SHEPTUIO OKUCJIEHUS TAKUX CyOCTPATOB, KaK XKeje30 u cepa. MHorue us
HHX MMeIOT IPAKTU4YeCKoe 3HadeHue, U UX noapobHo usyuuan Bpaspau (J. A. Brierley),
[ U. Kapasaiiko u P. C. [onoBayesa B konne 1970-x ronos.
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Jloruka nsyueHus: GakTepuii-sKCTpeModHIIOB CTABUT PAI HOBBIX 331a4. B wacTHOCTH,
no uannuaruse [ A. 3aBap3uHa NpeINPUHAT KOMIUIEKCHBIX aHAJIU3 THPOTEPMAJIbHBIX
9KOCHCTEM, TaIOPUIbHBIX COODLIECTB B MOPCKHX JIAaryHaX, a TAKXKe aJIKaJIu(UIbHBIX
(sat. alcalinus — menouyHo# u rpey. phileo — m0buTs) 6akTepHil B COLOBBIX 03€pax, CIy-
JKAIMX COBPEMEHHBIMM aHAJIOTaMH JOMCTOPUYECKHX GHOTOIOB.

ITocne Toro, kak B 1888 r. MapTunyc BelepuHK BriepBble IPUCTYIINII K UCCJIEIOBAHUIO
cuMbro3a G6akTepuit ¢ 6060BHIMH PACTEHUAMH, HepeYeHb SKOJOTMYECKHUX HUII, 3aHUMae-
MBIX cMMOHOTHYecKMMH GakTepusiMu (rped. symbiosis — COXHUTENbCTBO), PACIIMPHUIICT U
CTaJj BKJIIOYaTh B cebst puiiocdepy u pusochepy pacTeHUl, HApy>KHble IOKPOBLI U K-
LIEBAPHUTEJIBHYIO CHCTEMY JKHBOTHBIX, 8 TAKXKe — B CJIy4dae SHAOIUTOOH03a — ITOILIA3-
MaTHYECKUN M SIEPHBI KOMIIADTMEHTBI 3YKAPUOTHHIX KJIETOK.

B xonne XX B. skosioruyeckass MEUKpPOOHOJIOTHsl CTajla U3y4aTh «HETPaJAMLIHOHHBIE>
HHUIIK U UX obuTaTesell — SHJoNNTHYecKUX (rped. endon — BHYTDH U litos — KameHb) Gax-
Tepul, XXKUBYIMUX BHYTPH KaMHeH M CKaJl; OakTepuii, MOCeJSIOUIMXCA B TOJIIIE 3€MHOMN
KOpBI, B TOM YHCJIe, obutarenell HepbTeHOCHBIX IIJIACTOB; 6aKTepuit n3 obpacTranuit, 6uor-
JIEHOK U APYTHX 3KCTPEMO(MUIbHBIX SKOCUCTEM.

CaMoe MoJ1010€ HampaBJIeHHE SKOJOTHYECKON MHUKPOOHOJIOrMY 3aHUMAETCA U3y dYEHH-
€M B3aHMOCBSA3aHHBIX Ipo6seM runepaHabruo3a U 3K300H0JIOTHH.

AHayn3 peiKO BCTPEYAIOLINXCA CUTyaluH, Koraa 6akTepHH B COCTOAHMH NOJHOrO (PH3MONOrMHECKOTO
MoKos1, WM aHabno3a (rped. anabiosis — BOCKpelIeHHe U3 MEPTBEIX) COXPaHAIOT XKH3HECNIOCOGHOCTD Ha
NPOTAMXKEHWH T€0NOrMYEeCKHUX NEepHOJIOB, TMO3BOJAET He TOJBKO ONpPEeNeTHTb XPOHOJOIHYECKHE I'PaHHLbI
CYIIECTBOBAaHNA HHAMBUAYAJIBHOI'O OPraHU3Ma, HO M H3YYHTb CTPYKTYPY TAKHX «KHBBIX HCKONAEMBIX».
CrniocoGHOCTb K aHabHO3Y CJIY>KHUT NPEeANOChUIKON pacceneHns XKU3HN B MHPOBOM NIPOCTPaHCTBE B COOT-
BETCTBHH C CUITOTE30/ MaHcnepMuu (rped. pan-sperma — eguHoe cemsi). [I[pHHATO CYNTATDh, YTO €€ BbIABH-
Hyn B 1900-e roam Cpanrte Appennyc (S. A. Arrhenius, Ho6enesckas npemus no xumuu, 1903 r.), xora
Ha caMoM JeJte ee Bbickasan ewe B 1821 r. ne Monusubo (S.-G. de Montlivault), a Puxtep (H. E. Richter)
nbITalcs B 1865 I. JOMOJHATL aHAJOTMYHBIMH COOOParkeHHsMH CEJEKLIMOHUCTCKYIO Teopuio Yapaza Jap-
puHa (C. Darwin). 3 KpynHbeIX MEKpPOGHOJIOrOB rHNOTE3Y NMaHCIepMUu nogdepkan B 1870-e roasr Pep-
anHauz Kox. B psfax ee CTPOHHHMKOB GRUIH H NpPEACTaBUTENU APYTUX €CTECTBEHHBIX HAyK, B YaCTHOCTH,
usBecTHbl ¢u3nk Kenvsun (W. Thomson Lord Kelvin).

KocBeHHBIM OBOJOM B MOJIB3Y CYIIECTBOBAHHA Ha HeGECHBIX TeJlaX OPraHHYEeCKOM »KHU3HM CIY>KaT
JAaHHBlEe O CIOCOBHOCTH GaKTepUabHBIX SHIOCIOP K aHabHO3Y M MCKJ/IOYHTENBHONH yCTOHYMBOCTH ITHX
AuddepeHIINPOBaHHBIX KJIETOK K O4YEHb Y»KECTKHM BO3JENCTBHAM CO CTOPOHBI OKpY2KaloLlei cpeabl.

HccnenoBannsa B o6nacTH 3K300MOJIOCHM IOJIYYMJIM HOBBIH MMITyJILC 1OCJE TOro, Kak Ha Mapce,
a Tak>Ke Ha lonMTepuaHCKol nyHe EBpomne 6buia obHapy»«eHa Boga — HeoOXoAuMoe ycijlioBHe ajsi ¢u-
3HoJIOTHYECKHX npoueccoB. OuepelHbIM AOBOAOM B TO/Ib3Y CYLIECTBOBAHUS BHE3EMHON GMOIOrHYecKon
aKTHBHOCTH mociy>uio coobienne Makkes (D.S. McKay) o Haxoaxe B 2000 r. BHyTPH MapCHaHCKOTO
Mereoputa ALH84001 yacTHi, MarHeTuTa, O4YeHb NMOXOXMX Ha GaKTepHaJIbHBIE MArHUTOCOMBI — L[UTO-
I1a3MAaTHYECKHMH BKJIIOYEHHs] GMOTeHHBIX MUHEPAJIOB 2KeJle3a.

SOkosorus GakTepuit paccraercs ¢ peaykuuonusmom JIym ITacrepa u Pobepra Koxa,
KOTOPBIN JOMHUHAPOBAJ Ha 3ape MUKPOOHOJIOrMH, HO TENEeph TOPMO3HUT €€ NOCTYIATeNb-
Hoe pa3putue. COBPEMEHHBIE MCCIIEI0BATENN OUHAKOBO YCIEIIHO UCIOJb3YIOT IPHHIIUIT
asektuBHOocTH C. H. Bunorpaickoro m ero MeTofbl NmpsiMOro aHAJN3a MHUKDPOOHBIX CO-
obwrects. JlabopaTopHoe MoAen MpOBaHMe HA YHCTHIX KYJIbTypaX IOCTENEHHO YXOAUT B
npoiuwioe. Byayiiee NpuHaIJIe)KUT CAICTEMHOMY aHaJIM3y MHKDPOOHOTHI in situ Ha ocHOBe
moJieBbIX HabmiofeHu!t U (PU3HOIOTHYECKHUX TECTOB, 8 TAKXKe MPH MNOMOILIH MOJEKYJdap-
HO-GHOJIOrNYECKOro HHCTPYMeHTapus ([OJMMepa3HON LENHON peakuyy, 30HIO0B U T. 4.).
[TepcrieKTHBEI MUKPOOHOM 9KOJIOIMH BEJIMKY, KaK U IIPOBJIEMBI, IOACTEPEraye TeX, KTO
TPYAMTCS HA STOM NOIPHUILE.
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1.5. INTOJIOT'NA BAKTEPUN

C HadgaJjia NPOMBINIJIEHHOr0 MPOM3BOJACTBA JabOPATOPHBIX MUKPOCKOIIOB BO BTOPOMN
nososude XIX B. ananu3 mopdosioruu GakTepuit CTay CPaBHAUTENILHO HECJIOXKHBIM Je-
oM. Beun oxapaKTepu30BaHbl OCHOBHBIE (DOPMBI M KJIETOYHBbIE arperarbl GakTepHii,
NPHIATOYHbIE CTPYKTYPbl M LATOIIA3MATHYECKHME BKJIIOYEHHS, a TaKXe CTPYKTYDHBIE
npeBpallleHusi GaKTepuii, B 4aCTHOCTH [IpK o6pa3oBanun anuddepeHIMPOBaHHbBIX KJIETOK.
BrinaromuMcst JocTHXKeHHEM cTaslo oTKpbiTe B 1876-1877 rr. ®epaunangom Konom, Po-
6eprom Koxom u JIxxonoMm THHARI0M NOKOALINXCHA PE3UCTEHTHBIX KJIETOK OaKTepuit — 9H-
nocnop. OnHAKO BHyTpeHHee CTpOeHne DaKTepHil OJIFO OCTABAJIOCH 3araIKOH, U B IEPBYIO
ouepelb ITO Kacajloch GAKTEPHAJILHOIO <«SAApay.

[lepBble cBemeHus Mo OYHKUMOHAIBLHOW UTOJIOTMH GAKTEPHA CTAM HAKAIIMBATHCS
B 1950-1960-e roapl, Koraa B MUKPOOHOJIOTHIO IIPHILJIA METOLBI 3JIEKTPOHHOM MHUKDOCKO-
muy. [[Iupokasi BOSMOXKHOCTb M3Y4YaTh aHATOMHIO GAKTEPHIA ¢ IOMOIIBIO 3JEKTPOHHOIO
MHKPOCKOIIa II0sABHJIACH II0CJI€ TOr'0, Kak:

a) Buibsamc (R. C. Williams) Bkouns B apceHas 6aKTePHOJIOIHYECKUX METOAUK MPO-
Ledypy HaIlbLIEHHS KJETOK M CYOKJIETOUHBIX CTPYKTYP TSXKEJbIMH MeTajljlaMu;

6) Manaze (G. A. Palade, HoGenesckast npemusi no ¢pu3HoIorny ¥ Menuuuse, 1974 r.)
CTaJl UCMIOB30BaTh M1 (PUKCAIUU OKCHJ OCMHSI;

B) Horomen (S. B. Newman) paspa6oTas ciocof IpuroToBieHus! yIbTPATOHKHAX CPE3OB
U3 3QIMBOK MATepHajia B METAKDUJIATHBIE CMOJIBL;

r) KenenGeprep (E. Kellenberger) npeanoxunn meron dbukcanun 3abydepeHHbIM riy-
TApPOBBIM AJIbAETHUIOM M METOJ KOHTPACTHUPOBAHHS C [TOMOIIBIO alleTaTa ypaHUIa.

B 1960-1970-e roget Conron (M.R.J.Salton) u Mroppa#t (R.G.E.Murray) mno-
Jy4uI¥ [epBble JAaHHBlE O CTPOEHHH OOOJOYKM U BHYTpeHHHX MeMmbpaH, Ysnmen
(G.B. Chapman) n Po6unoy (C. Robinow) onucanu mopdosioruio HyKJjieonna 1 JeseHue,
Oui-Lxeitme (P. C. Fitz-James) nposen uccienosanns quddepenupanyu s80cnop, Je-
namcbuuc (M. L. DePamphilis) oxapakTepu3oBai yasTpacTpyKTypy Krytuka, a [lImuar
(T.M. Schmidt) — cepHbIX r7100ys1 ¥ APYTUX (DYHKIMOHAIBHBIX BKJIIOYEHHH.

Bo Bropoit nonosune 1970-x ronos, korja Haununra (N. Nanninga) BBes1 B 9J1eKTPOH-
HYI0 MUKDPOCKOIIMIO IIPOIEAYPY BaKyyMHOrO IIPOTPABINBAHHUS TIOBEPXHOCTH 3aMODOXKEH-
Horo obpasua (amra. freeze-etching) u, B ocoGeHHOCTH, KOTAa MOSIBUJICS METOJ CBEPX-
CKOPOCTHOM KPHOGMUKCAIM U KPHO3AMEIIEHUST BOAbI OPraHMYECKHMHU DAaCTBOPHUTEJISIMH,
nprosiorus bakTepuit HayduIach u36aBaATHCA OT apTedakToB. M3ydyenune qunammdeckoi
YIBTPACTPYKTYPbI OaKTEePHI BBHINIJIO Ha HOBBIM Ka4eCTBEHHbI ypoBeHb B Hadajyie 1990-x
roZIOB MOCJI€ BHEAPEHUS MMMYHO30HIOB, a TAKXKe METOJAOB perucrpauuu aBTodiyopec-
ueHUMU ¥ 3MKGIIyOPeCleHIrH in situ. 9TO BeChbMa CTUMYIMPOBAJIO M3ydeHUEe JUHAMHU-
4eckol aHM30TpOonuM HGakTepuanbHON KieTkH, permkanun JJHK, cerperanun mouyepHnx
XPOMOCOM ¥ MeXaHW3Ma OHHApHOro JeJIeHus.

1.6. TEHETUKA BAKTEPUN

BakTepnn pasMHOXAIOTCH MCKJIIOYHUTEBHO BEreTaTUBHBIM crnocoboMm. U3-3a otcyt-
CTBUS r€TEPO3UTOTHOCTH M MEHOTHUYECKOI'0 KPOCCHHIOBEPA MX FeHETHYECKUI aHaIN3 OJI-
ro OrpaHUYMBAJICS PErucTpaleli CIOHTAHHBIX M MHIYIUPOBAHHBLIX MYyTalUM, a TaKXe
GbeHOTNIINYIECKUX NIPOSABIIEHHM FOMOJIOIMYECKO PeKOMOMHAIMY B PE3yJIbTATE apaceKCy-
aJBHOTO MPOIECCa — BEKTOPHOIO MEPEHOCA MEHOB OT JNOHOPA K DeIUIIHEHTY.
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B 1943 r. JIypus (S. Luria, HobGenesckas npemust o ¢pusuosiorns u Meumuse, 1969 r.)
1 Jdensbprox (M. Delbriick, Hobesnesckas npemust no dbusnonorns 1 Meaunuse, 1969 r.)
3aJI0’KHJIM OCHOBBI I'eHEeTHKHM OakTepuit —OHH NOKa3aJj¥, YTO GaKTepHM MNOXYMHSIOTCS
JApBUHUCTCKIM [PHHIMIIAM €CTECTBEHHOro 0T6Opa, OCHOBAHHOIO Ha HAKOIUIEHHH CJIY-
4JaHpIX MyTanui. Biarogaps MHTEHCHBHOMY MCCJIEJOBaHUIO MeHETHUKH GakTepwii U Gak-
TepuodaroB y>Ke B CJIEAYIOIIEM AECATHJIETHN ObIIN [OJyYeHbI JAHHBIE O IPUPOJE MaTe-
PHAaJIbHBIX HOCHTEJIEH reHEeTHYeCKOH MHMOpMalyi.

B 1928 r. I'pucdur (F. Griffith) orkpbu1 «TpanchopMupyIOIIEe HAYAIO», KOTOPHIM
H6aKkTepun OOMEHHMBAIOTCA JADPYT C APYLOM, YTO IPUBOAUT K H3MEHEHHSIM HUX T€HOTHIIA.
B 1944 r. Isepu (O.T. Avery), Makueox C.M.Macleod) u Makkaptu (M.McCarty)
JIOKa3aJld, 4TO reHeTHdYecKasd TpaHcdopManys GeCKancylIbHBIX aBHPYJEHTHBIX ITHEBMO-
KOKKOB ocymiecTsisercs ¢ nomombio JHK, nmonydyeHnoit u3 KJeTOK BUDYJIEHTHOIO HH-
karncysmpoBanHoro mramma. Ciegom 3a stum Xepiun (A. Hershey, Hobenesckas npemust
no ¢dusnonornu u Megunuue, 1969 r.) u Yetz (M. Chase) ycraHoBmM, 4TO Ipu 3apa-
xkeunu ¢parom T2 BHyTph OaKTepHANBHON KJIETKH MPOHHMKaeT TOJIbKO BupycHas JIHK.
Tem caMbIM OblLiIa OKOHYATENbHO AoKaszaHa posb JJHK kKak HocuTesss HacieInCcTBEHHOMN
uHGMOpPMAIUH.

B nagane 1950-x romoB y OakTepuit Obin OOHApYI)KEHBI BHEXPOMOCOMHBIE aBTO-
HOMHO PpeIUIMIMPYIOIHecs reHeTHdeckue syneMeHThl. [lo mpemioxkenuto Jlenepbepra
(J. Lederberg, Hobenesckas npemnsi no ¢usnosorn u MexuimHe, 1958 r.) mx HasBa-
au iasmugamu. OHE coobIualoT 6aKTEPUAM TaKue CeJIEKTUBHO-BaXKHble IPU3HAKM, KaK
d)epTHJIbHOCT]:, KOJIMIIUHOT'€HHOCTb, MHOX>KeCTBEHHaA JiIeKapCTBEeHHan yCTOﬁ‘H/IBOCTb, CIIO-
COBGHOCTH Pa3pyHIaTh KCEHOOMOTUKY U T. /. «[OPM30HTAIBHBIN> MEPEHOC [EHOB IIJIa3Mu-
JaMu 0becreyrBaeT reHeTHYECKYI0 IeTePOreHHOCTh GaKTepHAIbHBIX MOMYJIAIH.

B 1946 r. Jlegep6epr u Tetitem (E. L. Tatum, HoGenesckast npemust no dpusuosoruu u
MeguurHe, 1958 r.) OTKpBLIM KOHBIOrallUio, MM KOHTaKTHBIA mporece, obecrneynBaiomuil
mepesiady E€HOB IPH MNOMOIU IJIa3MHJ OT JOHOPa K PEelUNHMEHTY. DTO TJIaBHBIA THN
«FOPHU30HTAJILHOIO» TepeHoca reHoB y OakTepuit. Ha mpotrsikenun 1940-1950-x romos
aHAJIN3 PeKOMOMHAHTHBIX IPU3HAKOB Y 9KCKOHbIOTAHTOB GbLI yCIENIHO UCIOIL30BaH JJIsA
KapTupoBaHus reoma E. coli.

B 1949 r. Aunps JIbBos (A.Lwoff, Hobenesckast npemust mo ¢dpusnonorun u Meau-
nuse, 1965 r.) orkpou y Bacillus megaterium nmsorenunio — peHOMEH MHAYIMPOBAHHOIO
daroM KJjeTo4Horo jmusuca. [oMosiornyeckast peKOMOUHALUS B PE3YJIbTATE TPAHCAYKIUH,
WUJIK TIepeHoca DaKTepHabHBIX I'€HOB C XPOMOCOMOM YMEDPEHHOro (ara oCyimecTBISETCH
C TIOMOIIBIO TeX K€ MEXaHU3MOB, YTO U KOH'bIOraTMBHasA pekoMmbunaius. B 1952 r. Jle-
nepbepr u 3unnep (N. G. Zinder) o6HAPYKUIJIK 3TOT MPOLECC Y CATLMOHEIIL.

B nauane 1980-x rogoB Pun (R.R.Reed) BoiaBus y 6akTepuii HErOMOJIOTHYHYIO pe-
koMbOuHanuoo. OHa obecnedynBaeTcs TPAHCIO30HAMH, KOTOPbIE DU MOMOIIHA MUTPHPYIO-
LIUX MHCEPLFIOHHBIX [10CJIENOBATEILHOCTEN! CIyYdaftHbIM 00pa30M UHTEIPUPYIOTCH B FEHOM
6akTepun-akuenropa. B 1968 r. Jluun (S.Linn) u Spbep (W. Arber, Hobenesckast npe-
MHs 110 u3rosIornd U Meguuuee, 1978 r.) oTKpbIM hepMEHTHI-PECTPUKTA3bI, MUIIEHBIO
KOTODBIX CIYKUT IPOHWMKIIas B KieTky 4dyxkepoznas JHK. B 1970 r. Cmut (H. Smith,
Ho6eneBckas npemust no ¢usnonoruu u Megunune, 1978 r.) obuapyxun y Haemophilus
influenzae nepBy1o caditcnenuduyeckyio pecrpukrady Hind II. DTo oTkphiTHE Jieryio B
OCHOBY COBPEMEHHBIX TexHoJioru#i pekombunanTHeix JJHK u MeToa0B KoHMpOBaHUS Te-
HOB. B KOHEYHOM cyeTe, 3TO IPUBEJIO K CO3JaHHUIO TOTO pa3fiesia IUTOTEeHETHKH, KOTODbIMH
u3y4aeT NHPPACTPYKTYPY, KOHCEPBATU3M U M3MEHYMBOCTb GAKTEPHUAJILHBIX MEHOMOB.
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1.7. METABOJIN3M BAKTEPUN

OnHuM U3 MepBBIX Ha CIIOCODHOCTb OAKTEepHii MUHEPAJIM30BaTh CaMble Pa3HOOOpPa3-
Hble OPraHUYeCKHWe BEI[ECTBa yKa3asl TOJUIaHICKUM MHKpobuosor e Vour (L.E. den
Dooren de Jong). B 1926 r. on npenyoxun kiaccudbunMpoOBaTh MpeACTaBUTENEN DPoJa
Pseudomonas B cOOTBETCTBHUH CO COEKTPOM CyOCTPATOB, UCIOJIB3YEMBIX JIJIST POCTA.

Tem He MeHee, OTKpBITHE AJANTALMOHHOIO CHHTE3a (PEPMEHTOB HE IPOTHBOPEYHUIIO
peICTAaBJICHUAM O KOHCepBATUBHON ocHOBe MeTaboau3Ma. Ansbept Kmioitsep Tak cgop-
myaupoBas B 1926 r. npuHIMnN OMOXMMHYECKOTO €IUHCTBAa Ku3HM: «Bce opraHu3Mer,
OT MACJISIHOKHCJION OakTepuu IO CJIOHA, UMEKT OJUHAKOBYIO OHOXMMHYECKYIO OCHOBY».
B namenennot penaxkiuu (rae smecto Clostridium butyricum dburypupyer E. coli) satot
aopusm HeobocHoBanHO mpunuceiBaior 2Kaky Mono (J. Monod, HobeneBckast npemus
no ¢usuonornu u Megunmee, 1965 r.). Ilo cymectsy, KinoliBep BbiCKa3as HIEIO, YTO
fuoxumust MeeT obIIMit DPYHIAMEHT. DTO YHUBEPCAJILHBIY FeHETHYIECKH! KO, CTaHIAPT-
Hble MOHOMEDHI OGHONOINMEDPOB, IJI00aNbHbIE CHCTEMBI IPE0OPa30BaHNA SHEPIUH M Maru-
CTpajibHbIE [IyTH KOHCTPYKTHUBHOIO MeTaboiu3ma.

Hapsiay ¢ aToit napagurmoit KitroiBep npeioyusi KOHLIENIHIO O My TsIX MeTaboan3ma,
COTJIaCHO KOTOPOH aHabosmyeckue U KaTaboIMYecKne IIPOLEeCChl COCTOAT U3 [eneit B3auM-
HO c6aJIAHCHPOBAHHBIX OKMCJIMTEILHO-BOCCTAHOBUTENbHBIX peakuuit. Annbepra Kimoiise-
Pa MOXKHO TAKXK€ CYHTATh «OTIOM» CPaBHUTEJIbLHOU GHOXHMMHH, IIOCKOJIBKY OH paccMaT-
pHUBaJl MUKPOOOB KaK MOJIeJIH, Ha KOTODBIX MOXXKHO PEKOHCTPYHpPOBaThb MeTaboinueckue
CHCTEMBI IPYTUX OMOJIOrHYeCKHX 00bEKTOB, B TOM YHCJIE BBICHIMX XKUBOTHBIX M PACTEHUH.

Pematomiee 3na4uenne s HIOHUMAHUSA MEXaHU3MOB GHOCHMHTE3a aMHUHOKHUCJIOT ¥ HYK-
JIeOTHJIOB, a TAKKe JJIs U3y YeHns: MeTaboIn3Ma BUTAMIHOB U YYacTHS UX KO(bePMEHTHBIX
¢dopm B pepmenTaTuBHBIX peakiusix, umenu paborer Cresna (E. S. Snell), BbinosinenHbIe
B 1950-1960-e roapr Ha HaKTEPUAX KUIIEYHOM PYNIEBI, IICEBIOMOHAAAX M HU3NIMX aKTH-
HOMHIIETAX.

Bo Bropo#t nonoeune 1950-x roxoB Pomkep Crsnumep mpoBes KjiaccudecKoe HcCCie-
JIoBaHHe KapOTMHOWJOB y MHypiypHbix Gaktepuit. Ha ocHOBe mony4yeHHBIX HaHHBIX ObLI
PEKOHCTPYHPOBAH eHepaJIbHBIA Iy Th OMOCHHTE3a IOJINU3ONPEHONIOB, a TaKXKe BhISCHE-
Ha 3aIIUTHasl pOJib KADOTHMHOMJAOB NPH OKHCJINUTEIBHOM CTpecce.

Ha ¢pynnamenTanbHbiX 3HaHNAX 0 MeTabosiu3Me GakTepuii OCHOBaHa OMOTEXHOJIOTHA.
C nomopio 6akTepuii, IpUYeM BO MHOTHX Cly4asX 9TO MeHETHYECKH CKOHCTDYHMPOBAH-
HBI€ IITAMMBI-CBEPXIIPOY LIEHTHI, MOXKHO TI0JIyYaTh IPOAYKTHI INTAHUS, MUKPOOHY10 61O-
maccy, 6uonosMMeps!, (PepMEHTHI, IEPBUYHbIE MeTab0IUThl (AMIUHOKHUCIIOTH, HYKJIEOTH-
JIbl), BTOPUYHbIE METAGOIMTH (AHTUOMOTHKY U AD. ), BATAMUHBI, IOBEPXHOCTHO-aKTHBHbIE
BELIECTBA, CIIMPTHI, KETOHBI, OprannyYeckue KucjaoTs u T. 1. C Havana 1980-x ronos, mo-
cie pa3paboTku TexHosoruu pekomMbunanTHbIX JJHK 1 co3manus renHoit mH>KeHepuw,
NOABHJIACh BO3MOXKHOCTH KJIOHMPOBATHL B KileTKax FE. coli «4y)kue» reHsbl, IOMELUEHHbIE
0J, KOHTPOJL CHUJIBHBIX WIH MHIYIUPYEMBIX OPOMOTOPOB. DTO 0GecrednBaeT dKCIpec-
cmo B kierkax E. coli neHHeiiinx dhapMakoJOrmdecKux MIPOAYKTOB — GeJIKOB JDYrux
bakTepuil (CTPENTOKHHA3LI, NEHUIM/UINHASEL M AP.) MM OEJIKOB SAEPHBIX OPraHM3MOB
(urcynuHa, uaTepdepoHa U Ap.).

MerabosyecKkuit OTEHIAT THOHOBLIX OaKTepHil HCIONIb3yeTcss B IIPOMBILIIIEHHOM
npoliecce MUKPOGHOT'O BBIILENTaYNBAHNS MeTalI0B. CUMOMOTHYECKHE aCCOLMALIAY ¢ yda-
CTHEM IICEBIOMOHAJI, DOIOKOKKOB U JPYTUX a3pobHO Aplmamyx 6akTepuii O4nIaIoT BOLY,
3arpsi3HEHHYIO IDOMBIIIIEHHBIMH, CEJIbCKOXO3sICTBEHHBIMUA, TOPOACKUMH M OBITOBHIMHU
orxozamu. OHE TakKe ocymectBasOT pemeananuio (at. remediatio — usnedenue), T. e.
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YCTDPaHSIIOT B OKPY2KAIOLIEN Cpe/ie BpeJHbIE [OCIEACTBUA AHTPOIIOIEHHON! eI TEeTbHOCTH.

A3pob6sl. Bricokas OKHC/IMTENLHASI CIIOCOOHOCTh adpoOHbIX HGakTepuil obecreynBaeT
MAaKCHMAJIbHOE U3BJIEYEHHE SHEPIMH U3 [UTATENbHBIX CYOCTPATOB. DTO TAKXKe SIBJISETCS
NPUYMHON HEYyTHJINTAPHOIO OKHCJIEHMS, WIH «KOMeTaboan3May audaTHYecKuX U apo-
MaTHYECKUX COeJIMHEHUN C MIOMOIIBIO JeruaporeHas u okcureHas. B 1960-e rogsr Pomkep
Crsnnep u 'yncanyc (R.P.Gunsalus) BbINOJHHIM IMKJI DHOHEPCKHUX PaboT Ha mpencTa-
puTessax pofa Pseudomonas. ITosy4eHHblE UMH PE3YJILTATHI IO3BOJIUIN BBISICHUTbL Me-
XaHH3Mbl Pa3pylIeHHs HeDTENnpPOAYKTOB, NECTUIUAOB U JPYTMX KCEHOOMOTHKOB (rped.
X€enos — 4yKoi U bios — XKu3Hb; «BELIECTBA HENMPUPOIHOIO TPOUCXOXKACHHUS, He BKJIIOYa-
fopecs B OHOJIOTHYECKHA KPYroBOPOT» ), & TaK»Ke H3Y4YHTb POJib, KOTOPYIO HUIPAIOT B
3TOM IpoLEecce MIA3MUIBI «OHORErPATAIIHY.

[TpoMbllIEHHAS 0YMCTKA C IOMOIBIO HAKTEPHUAIILHBIX ArperaToB, UM aKTUBHOIO UJla
6bLTa BIepBhle HaslaxkeHa B 1913 r. B Mandectepe. B ycoBepieHcTBOBAHHOM BHIE ITOMH
TEXHOJIOrHeN MPOIOJIKAIOT MOJIB30BAThHCH U IO ceit aeHb. [lapamrenbHo pa3pabaThiBaloT-
Csl U BHEJAPSIOTCS HOBbIE METOJbI, OCHOBAHHbIE HAa IKCIIyaTalUyd KaCKaJHBIX OYHCTHBIX
COODPYIKEHUU, B KOTOPBIX BOJA OCBOOOXKAAETCS OT OPraHWYECKHUX 3arps3HeHud u Ouo-
MeHHBIX 3JIEMEHTOB, CIIOCOOHBIX BBI3BATH IBTPOMHUKAIMIO, TO €CTh LIBETEHUE IPUPOTHBIX
BOJIOEMOB.

Anaspobsbl. Konuenmusa anaspobrnosa, mim «KH3HU 0€3 KHCJIOpoda» CTajla BaXK-
HBIM TEOPETHYECKUM BBIBOJOM M3 MCCJIeA0BaHuM, BoinonHeHHbix JIyu IMacrepom B 1857-
1877 rr. OH BnepBble pa3eijl MUKPOOPTraHM3MOB, B 3aBUCHMOCTH OT OTHOIIEHUS K KHC-
Jopofy, Ha a3poboB (¢panm. derobies; «cyluecTBa, XKUBYIIHe Ha BO3AyXe» M aHa3pOOOB
(dbpanun. dnaerobies; «cymecrsa, x)uBymue 6e3 Bosayxa»). Kpome aroro, on obparun
BHHMAaHME Ha CyIIeCTBOBAaHUE MEPEXOJHBIX BADHAHTOB OTHOIIEHHUS K KUCJIOPOAY, KOTOPhIE
Tenepb HA3bIBAKT (PAKYILTATUBHBIM aHa’POOH030M, MUKP0Oa3pobH030M U MHKpPOaspodu-
aueit. Vlcronb3ysi pa3Hble METOAB! AU YAAJEHUs] KUCJIOPOIa U3 BO3AYXa U IPOU3BOJS
JEra3alnyio [UTATEJIbHBIX CPEX, OH Bbiaeaun B 1877 I. nepByw KyIbTYypy aHadpOOHOM
natorenHo 6axrepun ( Clostridium septicum).

B cepeaune 1930-x romoe Xanmreitt (R.E.Hungate) mpensoxknn MeTon «Bpalnaro-
LUXCS TPOOHUPOK», KOTOPBIN J0 CHX [OP HPUMEHSETCS JUIS [I0JyYEeHUs] YACTBIX KYJIbTYD
aHa’poOoB. OH BBLIEIN PAL, HOBBIX (GOPM, B TOM YHCJIE LEJUIIOJIOJATHIECKHX DaKTepHit
Bacteroides succinogenes u Micromonospora propionici, KOTOpbIE XKHUBYT B PyOIle >KBad-
HBIX )XMBOTHbIX. B pe3ysnbraTe paboT XaHreiiTa BbISICHUIOCh, YTO aHa3pOObl BCTPEYAIOTCS
B IIMIIIEBAPUTEIHHOM TPAKTE >XWBOTHBIX, HJIaX, 3aTOMJIEHHBIX [IOYBaX U T. ., IDUYEM BO
BCEX ITUX HHINAX OHM cocTaBasAoT > 90% obieil YMCIEHHOCTH MHUKPOOHOTHI.

Bosbmoit BkJang B u3ydeHue aHaspo6os BHec Bapkep (H. A. Barker), KoTopbiit mmosty-
Y1 KyJbTYPHI, cOpasKuBalouue pa3HooOpa3Hbie cyocTparsl. B 1940-1950-e roasr oH ¢
IIOMOILBIO PAJMOU30OTONHOIO METONA YCTAHOBHUJI, YTO [IPOIMOHOBOKHCIIbIE DaKkTepuu oCy-
wecTBaAT rereporpodHyo dukcamuo CO, u yro anerun-CoA siBisieTcss He TOJBKO
OPOLYKTOM OKMCJIEHHSI [THPYBaTa, HO MOXKeT OBITh M MeTaboJIMueCKUM MpeJIleCTBeHHU-
KOM Ipu GHOCHHTE3€e aleToaleTaTa U [UTPaTa.

[Tpouecc aHaspobHOM OYUCTKY, IPA KOTOPOM BMECTE C METAHOT€HHBIMM ApXesIMH KJTIO-
YEBYI0 POJIb UTPAIOT LEJUTIONOIUTHYECKHE, aMUIOIUTHYECKUE U IPOTEOIUTHIECKUE HaK-
TepHH, a TaKXKe KUCJI0TooOpasyouire KJIOCTPUINH U reTepoTpodHbIe aleToreHHble Dak-
Tepuu poaos Syntrophomonas n Syntrophobacter, 6bu1 n3y4den B 1970-e rogp! B sabopa-
Topusix 3efikyca u 3unzepa (S. H. Zinder).

Bakrepuanbuseiit dorocunred. B koune XIX B. Pepaunann Kou, Bap-
muar (E. Warming), Scmapx (E.Esmarch), Ileptu (M. Perty), Llond (W.Zopf) u
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C.H. Bunorpaacxuil BrepBble ONMCAJNH [IyPIYyPHLIX GAKTEpUil U OJHOKJIETOYHBIX 3ejie-
ubix GakTepmit. OqHako oHM He cumTand ux ¢GoToTpodaMy, NOCKONBKY B TY ropy ¢o-
TOCUHTE3 He OT/AEJsIN OT 00pa30BaHUs KHUCJIOPOJa. 3aBUCHMOCTb YPITyPHBIX GakTepuit
OT cBeTa BIEpBble NponeMoHcTpuposas B 1883-1888 rr. Durensman (W.Engelmann), or-
KPHIBIIMI Ha MX npuMepe (POTOKNHE3 U (POTOTAKCHUC, T. €. U3MEHEHHE I10J] BO3JeCTBHEM
CBETa CKOPOCTH JBHXKEHHUS ¥ OPUEHTAUUH KJIeTOK. J0Ka3aTesIbCTBO TOr0, YTO Iy PITy PHbIE
faxTepuu CriocoOHbI K GOTOCHHTE3Y 6€3 BbIAEIEHUS KUCI0POAa, OBIIO MOIYyHYeHO TOJIBKO
B 1907-1919 rr. B paborax Momumma (H. Molisch) u Byznepa (J. Buder). Ha py6exxe 1960-
1970-x rogoB IIdennur (N.Pfennig) paspaboran Kiaccudeckne MeTOIBI BBLOEJIEHUS U
KyJIbTHBUPOBAHHS @HOKCUT'EHHBIX OTOTPODHBIX GakTepHit.

B xoze uccienoBaHuss KOHCTPYKTHBHOTO MeTabOoJIN3Ma OMHOKJIETOYHBIX 3€JIEHBIX 6aK-
tepnit DpHoH (D.I. Arnon) otkpeia B 1966 r. HOBBIN (beppeOKCHH3ABUCHMBIH IyTh ac-
comunsauua CO2, KoTopblil mo3xe HasBaim «myTeM VMBenca—DBblokenena—3pHoHa». B
1974 r. Puuapa KacTenxoJibl BOEpBble ONMUCAJ HUTYATBIX 3ejeHblx 6axkrTepuit. Ocoben-
HOCTH UX KOHCTPYKTHBHOI'O MeTaﬁO.HPIBMa. €ele M0JIro He yaaBaJiOCh BBISACHUTDH, U TOJIBKO
B 1992 r. ®ykc (G.Fuchs) mokazas, uro y Hux hyHKUHMOHHPYET paHee He M3BECTHBIN
«THIPOKCHITPOITHOHATHBIN> IUMKJ aBToTpodHoM accummisiuu COs.

B 1983 r. 'ect (H. Gest) oTkpbu1 resmobaxkTepuii — aHOKCUIreHHBIX GakTepuii, conep-
x)alux OakTepuoxiopodmia g. B 1979 r. Iln6a (T.Shiba) coobumn o HoBolt dusno-
JOTUYECKOl rpyiine KBasu-poToTpodHbBIX, MM a3pOOHBIX aHOKCHIeHHBIX (POTOTPOGHBIX
bakTepuil, ClOCOOHBIX K POCTY M (POTOCHHTE3Y TOJBKO B MPUCYTCTBUM KUCIIOPO/A.

[Tuanobakrepnit 1o Havana 1960-x romoB paccMaTpUBa/Id KaK «CHHe3eJIeHBIX BOJO-
pocieity ¥, eCTeCTBEHHO, He IBITAJINCh U3Y4YaTh UX OAKTEPHUOJIOTHYECKHMH METOIaMH.

To, 4To HMaHOGAKTEPHUH C CAMOro HadaJsla MOJIYYHIH CTATYyC BOTaHM4eCKHX 06beKTOB, 0ObACHAETCA
3JleMEHTApHO NPOCTO — A0 Toro, Kak Pomxep CTsHuep npupaBHsJ NPOKapHOTOB K 6akTepusiM, yoboit
BRIZENISIOUINH KUCJIOPOA, GOTOTPOGHBI! OpraHu3M noMewanu B Hapctso Plantae. JIoNosHUTENBHYIO PO
CBIFPAJIO TO OGCTOATENBCTBO, YTO HaHOOAKTEPHH, KaK NPaBHJIO, HE M'MAPOJIM3YIOT MOJIMMEPHBIe CyOCcTpa-
THI, HE BBIAEJIAIOT ClleLHPHYECKHX SK30MeTaboJIMTOB M He MPOABJRIOT NATOTEHHOCTH, T.€. JIMIIEHbl TeX
CBOMCTB, KOTOPhlE Ha 3ape GaKTepHOJIOrMH CUMTAIM XapaKTepHbiMM mjs Gakrepuit. Kpome Toro, um-
aHo6aKTepHit He yJIaeTCs BLLOEJHTb B YHUCTYIO KYJIBLTYDPY NMYTEM BbICEBOB Ha 3JIEKTHBHBIE CPEABI.

To, 4To cHMHe3eseHble BOAOPOCIH HE OTHOCATCA K PACTEHHAM, HEMOCPEACTBEHHO BLITEKAJIO U3 «IIPHH-
uuna CTsHHepa», YTO MPOKAPHOTHI TOXKAeCTBeHHb! HakTepusim. C Hayana 1980-x roZloe cTaiyu ynoTpet-
JIATH NIPeJJIOXKEeHHBbIA UM TepMuH «uraHobakTepun». [Tocse Toro, Kak B 1960-e roapt Aanen (M. M. Allen)
TIOJIyYHJIa YUCThIe KYJIbTYPhl LHaHOOaKTepHil, BliepBbie NOABUJIaCh BO3MOXHOCTb H3Y4YaTh HX C IIOMOLIbIO
$HU3K010ro-GNOXMMHUYECKHX M EHETHYECKHX MeTonoB. B HacToswee BpeMs: 3Ta rpynna Gakrepuii oxa-
pakTepH30BaHa elBa JIM He JIy4llle OCTaIbHBIX.

B 1959 r. XoBapa I'ect cenan npuHIMNNANBHO BayKHOE OTKPBITHE: Ha [IPUMeEpe IIyp-
nypHo#t aHokcureHHo# Gakrepuu Rhodospirillum rubrum o noka3an, 4ro dotocuHTe-
THYECKHI ammapaT CBsS3aH C XpoMmaTodopaMu, WM BHYTPHKIIETOYHBIMU MeMOpaHaMu.
B 1950-1990-e roxs! nypnypHsle 6akTepus u [UaHOOAKTEPUN CTaIM MOJEJbHBIMUA 00b-
€KTaMH IIpH M3y4eHHHu HOTOCHHTE3A.

C nomompio cnekrpockonmyeckux meronos [Haiicenc (L.N.M.Duysens) B 1952 1.
YCTAHOBHJI, YTO y MypPHypPHBbIX GaKkTepuil UMeeTcsi «PEaKLMOHHBIR LIEHTP» — CTPYKTYP-
Hafl eJMHKIA (POTOCHHTETHYECKOrO amlapara, B KOTOPOH IPOMCXOAMT CBETO3aBHCHMAs
OKHCJINTEJIbHO-BOCCTAaHOBUTENbHas peakuud. B 1968 r. Pug (D. W.Reed) n Kusitron
(R.K.Clayton) BbIAENNIN € NMOMOIIBI0 MATKAX JETEPreHTOB IMPENapaT PeaKIHOHHOIO
uentpa Rhodopseudomonas sphaeroides, a ®eep (G. Feher) B 1970 r. onpenesui ero co-
craB. B 1972 r. on ke maentudnuuposai merouom IITP-cnekTpockonuu XUMHOH — I1ep-
BUYHBIA aKuenTop peaknuonHoro nenrpa. B 1975 r. Hoppuc (J. R. Norris) Bbisicuusn, uro
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[NEePBHYHBIM JOHODOM B DEakIMOHHOM ueHTpe Rh. sphaeroides siBnsiercss «aumep» Gak-
TepHoxjopoduiia a.

B navase 1980-x rozoB Xaprmyr Muxens (H.Michel, HobGenesckass mpemust mo
xumur, 1989 r.) BBIpACTMJI KDHCTA/UIBI PEAKIMOHHOrO LEHTpa NypHypHOM GakTepuu
Rhodopseudomonas viridis. Biaronapst 9ToMy yAanoch nOCTPOUTh TPEXMEDPHYIO MOZEJb
€ro roMoJiora — PeaKIMOHHOrO IieHTpa Bropo# dotocuctemnl (PC2). Ha ocnose nman-
HbIX, MoJiy4eHHbIX B 1996 r. Ha umanobakTepum Synechococcus sp. rpynmoit @pomme
(P.Fromme) 6yaromapsi MCIOJbL30BAHUIO PEHTIEH-KPHUCTAUIOrpaduu ¢ ypOBHEM pa3pe-
menns 4,5A, 6buTa TOCTPOEHA MOJENL PEAKIMOHHOTO IEHTPa HepBO# (OTOCHCTEMBI
(®C1). B xonne XX B. 6bU10 PEKOHCTPYHPOBAHO (DUJIONEHETHYECKOE JPEBO LUAHOOAaK-
TepHi ¥ NPOU3OIIEAUINX OT HAX «IIPOCTBHIX» IIJIACTHL,

Xemocunre3. B 1877 r. Illnesunr (T.Schloesing) u Mionn (A.Miintz) obuapy-
2KHJM, YTO MOYBEHHble OAKTEpUU OKUCIAIOT aMMHaK JO HUTPaTa. 3aTeM YOPUHITOH
(R. Warrington) mokasaJ, 4T0 HUTPH(UKAIMS WAET B JB2 3Tala, U NPOMEXKYTOYHBIM
npoayKToM siBisiercs HUTPHT. OxHako Tosbko B 1886-1888 rr. C. H. Bunorpaackuii ycra-
HOBWJI, YTO 6AKTEDHHU MOLYT [OJYyYaTh SHEPTUIO IYTEM OKUCJIEHUS HEOPTaHUYIEeCKOoro Cy6-
cTpaTa (Tako# crnocob sHepreTMyeckoro nutaHus 6bu1 HasBaH surorpoduelt). B kade-
cTBe OOBLEKTOB OH HCIOJIB30Basl cepHylo bakTepuio Beggiatoa alba u rkenezobakTepuio
Leptothriz ochraceae. TIponoymxuB n3ydenue JUTOTPOMHN HA HATPUPUIMPYIOMIUX OakK-
Tepusx ponos Nitrosomonas u Nitrobacter, o oTkpbLi1 B 1890 . XeMOCHHTE3 — cOYeTaHHE
Jutorpoduy ¢ yriepoasoti aBrorpoduelt.

B 1893 r. B. T. IIleBsikoB onucay «ruraHTcKylo» 6akrepuio Achromatium ozaliferum,
OKHCJIAIIYI Cyabdua J0 3JeMeHTHOM cepnl. B cBowo ouepens, JlayrepGopu
(R. Lauterborn) ommcan B 1907 r. «rUraHTCKyi0» HHTYATYIO CEPHYIO GaKTEpHIO, OTHO-
camytocss K pony Thioploca. Yects oTKpbITHS THOHOBBIX Gaktepuit (pox Thiobacillus),
OKHUCJISIOUMX Cepy Ao cyabdara, npuHafiexuT Maprunycy BeliepuHky, KOTOpbI# CO00-
I 0 Hux B 1904 r.

B 1931 r. Cruxueny (L. H. Stickland) ycranosumi, uro BoccranasnuBarmoume cyabdar
aHa3pobHble HakTepUKH MOTYT HCIOJIB30BATh JJIS 3TOr0 MOJEKYNsipHbIM Bogopox. [To3a-
Hee BBISICHUJIOCH, YTO SHEPTHUI0, OCBOOOXKJAIOILYIOCS IPU OKHCJIEHHH BOAOPOAA, CIOCOOHBI
ycBanBaTbh U a3pobHble bakTepun. B 1976 r. I'. A. 3aBap3un oTKpbLT a3pobHBIX KapHoK-
cuaobakTeprit, KOTOPBIE HCIOJIL3YIOT YrapHbIM ra3 B KadecTBE HMCTOYHHKA 3HEPrUU U
OIHOBDEMEHHO C 3TUM B Ka4deCTBE CTPOUTENIbHOro Matepuana. [Tozauee, B 1983 r. kon
3eiikyc obHapyKua KapbokcuaoGakTepui-aHaspobos.

B cepenune 1980-x rogoe Xspuenn Byn npocneaun nyTs aBroTpodHOro 6uocunTe3a
aueraTta y oKucasiomelt Bonopon 6akrepun Clostridium thermoaceticum, KOTOPBIA MO31-
Hee GbUT Ha3BaH «mmyTeM Bynas.

Bospioit HeoXxnIaHHOCTDIO 1A MEKPOGHOJIOrOB CTAJIO OTKPBITHE JBYX HOBBIX THIIOB
smrorpodun. B 1995 r. Ban xe I'paad (A. A. van de Graaf) o6Guapy»xun GaxrepranbHbIi
[IPOLIECC aHAIPOOHOr0 OKMCJIEHUS aMMHAKa HUTPUTOM M OJHOBPEMEHHO ¢ 3TUM Bumaens
(F. Widdel) ycranosun, 9to aHaspo6HbIe HaKTEPHU MOTYT C IOMOIIBIO HUTPATA OKUCIISATh
JBYXBAJIEHTHOE JKEJIe30.

Mernnorpodns. B 1906 r. 3enren (N. L. Séngen) snepsbie u3y4nn 6aktepuit, KOTO-
Pble UCTONB3YIOT MeTaH, METAaHOJ WIM JPYrue OJHOYIJIEDOAHEBIE COEJUHEHUS B KA4eCTBE
HCTO4YHHKA 3Hepru# u yraepoaa. Ognako 10 1970-x rofoB oTCyTCTBOBAJIM CBeJeHHUSI 00
HX DaCpOCTPaHEHHHN B MPUPOJE M POJIM, KOTOPYIO OHHM MIPAlOT B HUKJE YIVIEPOAA; He
3HAJIM, KaKOBBI X (hU3MOJIOrHYeCKNe CBOXCTBa 1 Gropa3Hoobpasue.

Bo BTopoit nosoBuHe 1970-x romoB, B nepByio odepenb Giaromapsi MCCieIOBAHHAM
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Kgaitna (J. R. Quayle), 6puin pacmmndpoBaHbl IBa MeXaHH3Ma aCCHMMIANNM (OPMab-
Jeruaa y MeTmioTpodoB — «pubysosoMoHodochaTHb nyTh», win «nyTh Kpaitma» u
«CEPUHOBBIA Iy Th».

Jlo HenaBHEro BpeMeHH MUKPOGHOE OKHCJIeHHe MeTaHa GaKTepHsMHU pPacCMaTpPHBaJIU
KaK o6uraTHO-a3pobHbii nponecc. Oauako B 2002 r. Muxasmuc (W. Michaelis) coobum,
4TO0 MHUKPOOHOTa MHUKDOOHBLIX MaTOB CO IHa IepHOrO MOps, B COCTaB KOTODOH BXOAAT
MeTaHOTeHHbIe apXeH U CyJbdaTpeay@pyonpe GaKTepun, MOXKET in vitro B OTCYyTCTBUU
KHCJIOPOJa OKHUCJIATh METaH.

Huazorpodus. B 1885 r. Xenspurens (H. Hellriegel) u Bunbdapr (H. Wilfarth) 06-
HApYXXUJIH, 9TO 60BOBEIE pACTEHUS YCBaMBAIOT aTMOCHEPHEBIH a30T (Temepb Takoi cro-
cob nuTaHus HasbBaeTca AmasoTpocduelt). Yepes Heckonbko ner Maprunyc Beitepuuk
BBISICHIJI, YTO CIIOCOBHOCTBIO K Juazorpodun 061aJal0T HE CAaMM PACTEHHs, a UX IHIO-
cuMOHMOHTBI — KiIyOeHbKOBBIE bakTepun pona Rhizobium.

[lepeyio cBOGOIHOKUBYILYI0 aHa3pobHyI aumasorpoduyio Gakrepuio, Clostridium
pasteurianum soiaeana C. H. Bunorpanackuit B 1902 r. B Tom ke rony Bettepunk u Ban
Henvpen (A. van Delden) omucanu mepByio CBOGOIHOXKHBYINYIO a3pobHyI0 GakTepuio,
Azotobacter chroococcum.

B 1942 r. ®orr (G. E. Fogg) o6napy»x«un quasorpoduro y nnanobakrepuii, a B 1950 r.
XoBapz ect —y mypnypHbix 6akTeputt.

1.8. ITAJIEOMUKPOBMNOJIOTNA

[TockonbKy GakTepUM MMEIOT MHUKPOCKOIMYECKHH pa3Mep M IPOCTYIO MOPGOIOruio,
CYMTAJIOCh, YTO HUX OKaMEHEJOCTH HEBO3MOXKHO OTJIMYMTb OT [IOXOXKHMX abHOTH4YeCcKHX
cTPyKTYp, unn nceBmodoccunnit. [lostoMy Tema najieomukpobuosnorun He obcyxnua-
7ach ¥ PaKTHYECKHe 33Ja4l, CBA3aHHbIE ¢ pa3paboTKoM METONOB IJIs U3Y4YeHUS ApeB-
HIX MHKPOOPTraHu3MOB, He cTaBuiuch. COMHEHHsSt B TOM, YTO CYHIECTBYIOT JOCTOBED-
Hble HCKONlaeMble OCTaTKHM OakTepui, pa3Besiuch B cepeauHe 1970-x romoB B pe3yib-
TaTe UCCJIENOBAHMMN, IIPOBEJEHHBIX MHKPOOHOJIOraMU COBMECTHO C I'€0JIOTaMH M IeOXH-
MHKaMH.

Hckonaembie crpomarosauTbl 1 MUKpodoccuiaun. MarepuaioMm, Ha KOTOPOM
MOXXHO H3y4aTb PaHHUE STAIlbl BOJIIONMHN OPraHMYECKON XKU3HM Ha 3eMile, CIyXKaT HC-
KOraeMble CTPOMATOJUTBI M1 MUKPOMOCCUITHH.

Wckonaemele ctpomaTonuTsl (rped. stroma — Jsioxke u lithos — KaMeHb), HJIN CJIONCTbIE OKAMEHEJIOCTH
¢bOopMHPOBAIUCh B MpOLIEAIINE Fe0JIOFHYECKHEe NMEPHOALI B PE3yJIbTATE NMPHKU3HEHHOH MUHepalu3alun
MHKPOOHBIX MATOB — CTPATHMULHUPOBAHHBIX COOBUIECTB, OCHOBHBIM KOMIIOHEHTOM KOTODBIX ABJISIOTCH
unanobakTepur. CTpoMaToNMTEl 06Pa3yIOTCA M B COBPEMEHHBIN [e0JIOTMYeCcKH mepuoy (CM. pasaen
7.3.5); MOPGOIOTHYECKH OHU CXOAHBI CO CTPOMATOJIMTaMHM, KOTOpPble OhIIM WIMPOKO PaclpOCTPAaHEHH! B
MOPCKHMX H Ha3eMHBIX JoKeMOpuiickux 6uorax. CaMmble paHHHE MCKOIIAaEMbIe OCTATKH TAKOIr'0 THIA UMEIOT
BO3PACT OO 3 MJpPJ JIET.

B To BpeMs Kak CTPOMAaTOMTHI JEMOHCTPHPYIOT MAKPOCTPYKTYPY APEBHEr0 MHKPOOGHOr0 KOHCOPLM-
yMa, ToH4alne pacnuiasl Mukpodoccunuit (yat. fossicius — uckonaemslit), MM OTJE/BHBIX OKAMEHEB-
IIIX MHKPOOPTraHU3MOB DK CBETOBOM MHKPOCKOIMPOBAHUM JAIOT NPEACTABJIEHHE 0 POPME UCKOMAEMBIX
GakTeputt u maxke 06 UX YIBTPacCTPYKTYype.

B navane 1980-x rogos 1llond (J. W. Schopf), Hon (A. H. Knoll) u apyrue naseoMukpobuonory npo-
BeJIM aHAJM3 MMKPOQOCCHINNA Ha nutngax JoKeMOPpUACKHUX 0Cago4HbIX nopod Bo3pacToM 1,5-3,5 Mupg
JeT. Kak BEIACHMJIOCH, 3TH MHKPOHMCKONAEMBbIE [IOYTH HE OTJIMYAIOTCH OT COBPEMEHHBIX UMaHOOaKTepHit.
B nacrosmee BpeMst Jy1A HUX IOJIy4eHbI MOPOMETPUUYECKHE JaHHbIE, XapaKTepu3ywouue ¢GopMy U pa3-
Mep KJIETKH, CTPYKTYpPY TPHXOMa, CTPOEHHE YeXJia, OPraHM3alMi0 MUKPOKOJIOHUH U T. A. [Ipu conocran-
JIEHHH! UCKOITAEMBIX OJHOKJIETOYHBIX U HUTYATHIX LMaHo0aKTepHii (COOTBeTCTBeHHO 1,4-103 0bpa3uos g
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260 reoniornyeckux dopmannit u 650 o6pas3uos ans 160 reosornyeckux dopmaunit) ¢ 600 o6pa3uamu co-
BPEMEHHBIX INaHOGaKTEPHIA BBISICHUIIOCh, YTO MHKPO(OCCHIINK MOXKHO HIE€HTU(MHIMPOBATD C TOYHOCTBIO
1o poja. ITosromy UM npucBanBalOTCA Ha3BaHUS COBPEMEHHBIX IlMaHOBaKTepuil ¢ fobaBjleHHEM TIPHUCTAB-
Ku palaeo- UM eo-, a TaK>Ke OKOHYAHUA -0psis UK -ites (Hanpumep, Palaeolyngbya u Aphanocapsaopsis).
BonbIHHCTBO AoKeMOBpUACKHX MHKpodoccnnuii (263 MopdoTuna), MMEIOIINX BHEIIHHE MPU3HAKM LH-
aHOGaKTepHil, COOTBETCTBYET ANATHO3aM COBPEMEHHBIX XPOOKOKKOBBIX (25%) u ocuusuiaTopuesbix (37%)
LITAMMOB.

Takum obpa3oM, unaHobakTepun ObUIM LIMPOKO PACNpPOCTPAHEHbl 2 MJPJ JleT Ha3aJ, YTO NOATBEp-
JKJAETCSI FE0JIOTHYECKUMH ¥ FEOXHMHUYECKHMH JAHHBIMH, a TaKKe Pe3Y/bTATAMH PaJHOYTIJIEPOJHOTO aHa-
nu3a. Bonee panHune Mukpodoccuanm 13 ciaHues ¢opmanuud Anexkc Ha 3amage ABCTPaJiHH, MMelolIne
BO3pacT 3,5 MIIpA JIeT, TaK>Ke 0OHAPY>XHUBAIOT CXOZCTBO C OCLMJIJIATOPHEBBIMH LIMAaHOOAKTEPUAMHU. A Mo-
CKOJTbKY BO3pacT 3eMin paBeH 4,5 MJIDJ JIET, 3TO O3HAYAET, YTO LMAHOGAKTEDUH SABJIAIOTCH OHUMH H3
nepBuIX obMUTaTeNel Hallel [IaHeTH.

Mounekynsipuble uckonaemsie. Hapsay co crpomaTonnraMu 1 MUKPOMOCCHITUSIMA
H&HeOMHKpO6I/IOJIOFI/I‘{eCKI/IMH AOKYMEHTAMHU CJY2KaT HEKOTOPbI€ THUIIbL 6HOMOHeKyJ1. OHH
B [IEPEHOCHOM MJIM NPSIMOM CMBICJIE CJIOBA SABJIAIOTCH <«MOJIEKYJISIPHBIMHA UCKOIIAEMbIMH»
(arrn. molecular fossil).

MouiekynsipHBIME HUCKOIAEMBIMU 6 MEPEHOCHOM CMBICAE CAOBG SBJIAIOTCS M€HOMHbBIE
aykjenHosre Kucaotel — JHK y knetounsix oprann3mos u JHK win PHK y neknerou-
HBIX XKHBBIX CyINECTB (BUPYcOB). Biaromapsi HenpekpamaomeMycs MaTPUIHOMY KOIIH-
POBaHMIO B COYETAHUH C peraparyell OHU COXPaHAI0T Hanbojiee KOHCEPBATUBHbBIE Y9ACTKH
CBOEl CTPYKTYPHI Ha IPOTSIXKEHUY COTEH MHIJUIMOHOB U JlaXKe MUJIMApAOB JieT. [loaTomy
onpenensisi 1 CpaBHUBas NOCJIeA0BaTeIbHOCTH HyKIeoTuaoB B coctaBe JITHK umu PHK,
Mbl MOXKEM HApHCOBATH 3BOJIOLHOHHOE ApeBo (cM. pasmen 2.5).

MoJieKynIpHBIMM HCKOIAEMBIMK 8 TPAMOM CMDBICAE CA06G SIBJIAIOTCH OMOMOJIEKYJIbI,
COXPaHSIOIIHUECs NI0CJIe CMEPTH KJIETKH NOYTH 063 U3MeHeHU I Ha IPOTHKEeHHUH reosornye-
CKHX IIEPHOIOB. DTO IPOUCXOAUT IIOTOMY, YTO OHH, B OTJIMYHE OT HYKJIEMHOBBIX KHCJIOT,
6eJIKOB U YIVIEBOJIOB, UMEIOT YKECTKHI KapKac, HEYYBCTBUTEJbHBIH K (hepMEHTATUBHOMY
niIn abHOTHYECKOMY BO3IEHCTBHIO.

Ocoboe MecTo cpean TakuX GHOMOJIEKYJ 3aHUMAIOT HEKOTODBIE THUIIBI JIMIIHIOB, IPEx-
CTaBJIAOLINX CO60ﬁ HacCbIIIIEHHbIE YIVIEBOAOPOABLI C PAa3BE€TBJICHHDLIM PI/I/IJII/I NUKJIN4YEeCKUM
ckesieroM. OHM Ha3bIBAIOTCS PEKAJIbLUTPAHTHBIME OHOMOsieKysamu (JiaT. re-calcitro —
GpbIKAIOIUIACSH; «He NOAJAIOUIMICS Pa3pyILEHHNIO» ).

Jis Karkaoro U3 Tpex pUIIOreHeTMYeCKHX JOMEHOB MOXKHO Ha3BaTh clienrUYecKue
pekanbuuTpanTHble qunuabl. Jns Archaea sTo dutansl, 11 Eucarya — ctepousl, ajist
Bacteria — ronanouapt (cMm. pasgen 8.3.3.1). B yacTtHOcTH, B 0CaJOYHBIX MOPOJAX, BO3-
PACT KOTOPBIX HACYUTHIBAET 2,5 MIIPJ, JIET, COEPXKATCS TOMOJIOTH T'OMAHOUOB, BXOJSIIMAX
B COCTaB COBPEMEHHBIX IMaHODAKTEepU.

PeannMmupoBanubie apeBHue Gakrtepuu. HekoTopble mpOKapHOTH COXPAHAIOT
YKHU3HECIIOCOOHOCTh HA NPOTAXKEHUH I'e0JIOTMYECKUX IEPUOAOB IIPH YCJIOBHH [IOJIHOIO aHa-
6uoza. [locie peanMMaIuu UX MOXKHO M3Y4YaTb ¢ IOMOIIBIO TPAAUIMOHHBIX OUTOMUINO-
JIOTHYECKUX METOJIOB.

B 1998 r. mosBuiock coObIIEHME O BBILEJIEHWM KHBOH KyJabTyphl Staphylococcus
succinus — 6aKTepuy, BereTaTUBHble KJIETKH KOTOPO# B TeuyeHue 25-35 MiH Jjier xpa-
HUIMCh B KycKe sHTaps u3 [omunukanckoit pecnybnuku (FOxnasi Amepuka). Oxaako
Ja)ke TaKoe JOJIFOJIETHE BBIMJIAANT OYeHb CKPOMHO I10 CPaBHEHHMIO ¢ (hpaHTACTHYECKHM
aHabMo30M NPOJOJIKUTENLHOCThIO B 250 MuiH Jer. VIMEHHO 3TOT BO3pacT MMEIOT Bere-
TaTUBHBIE KJeTKu Bacillus sp., KoTophle 6bIM 3aMypOBaHbI B KPUCTAJIJIaX MOBAPEHHON
conn, Hataenasix B 2000 r. B wrate Hoio-Mexuko (CIIIA).
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B oTsinune oT BereTaTHBHBIX KJIETOK, SHJIOCIOPH! HE TOJIBKO MOJHOCTBIO NPUOCTAHAB-
JMBAIOT CBOKO XKM3HEAESATENbHOCTb IIPH NEPEXOoie B aHaOHOTHYeCKoe COCTOSiHHE (aHIUI.
dormancy — COHJIMBOCTB), HO ¥ IIPHOGPETAIOT BBICOYARIIYIO YyCTONYUBOCTb K CTPECCOBBIM
BO3ZeHCTBUAM (aHIJI. resistance — conporusienne). Biaronaps sTuM cBoCTBaM OHH MO-
IyT [POpacTaTh 4Yepe3 O4YeHb OONBIIOE BpeMs IOCJe CBoero obpa3oBaHms. B xemynke
MyMUUIMPOBaHHON M4eJIbl, Hall/IeHHON B KyCKe IHTape, OHU COXPAHSJINCh B HHTAKTHOM
Buge 25-40 MuH JerT.

1.9. «BUPTYAJIbBHAA» MUKPOBUOJIOT'NA

B konne XX B. M3MEHHIINCH HE TOJILKO METOJIbI, HO ¥ KOHIIENITYaJIbHBIE MTOJXOMBI, C
TIOMOII[LIO KOTOPBIX M3yYaIOTCsI IPUPOLHOE pa3HooDpa3ue 6akTepHit 1 UX pacipeesieHue
[0 HUIIAM.

Krnaccuueckas crparerus usydeHust GHOpasHOOOpa3usi — «OXOTa 32 MUKDPOOaMH», BbI-
palBaHUe KYJIbTYD ¥ KOMIIJICKCHBIM (PEHOTHIMYECK I aHAIIN3 HAKOIJIEHHOIO0 MaTepralia
IIOCTENEeHHO OTXOAUT Ha 3aJHUl IJiaH. B KayecTBe ajbTepHATUBBL UCCIIEYETCS TTOJIMMOP-
¢du3M omnpeeseHHbIX yIaCcTKOB reHoma, npexae Bcero renoB pPHK. Tlonpocty roBops,
HIYT YAOCTOBEPEHMS JIMYHOCTH, & HE UX BJIQJIEJIBLIEB.

C 3Tol mespio U3 BOABI, IOYBLI MK Apyroro cyberpata eigensior JHK, npuname-
XKalylo (PeHOTHIINYECKH HE OXapaKTepU30BaHHBIM obbexkTaM. Jljis Hadama JOCTATOYHO
scero 1078 r JTHK. 3areM B nojumepa3HOl LEMHOM PEAKIMH C MOMOLIBIO criermbrde-
ckux npaitmepoB ammmudunupyior reast 16S pPHK. Ilonyvennsle aMminduKoHbl Opu
HeoOXOAUMOCTH IOMOJIHUTENBHO KJIOHMPYIOT B 6aKTepHajbHBIX MJIa3MUIaX, II0CJe Yero
NPOBOASIT aBTOMATUYECKOE CEKBEHUpOBaHue. B 3ak/t0ueHne CPaBHUBAIOT PEKOHCTPYHUPO-
BAHHYIO HYKJIEOTHIHYIO I10CJIEOBATEILHOCTD ¢ OAHKOM reHEeTUYeCKUX JaHHBIX.

C noMomp10 JaHHOrO METOJa MOXKHO OBHAPYKUTh «(aHTOMHBIE» GAKTEPUH, KOTOPbIE
He BBISIBJISIIOTCSL IPY MUKPOCKOMUPOBAHUHM IPUPOIHBIX 06Pa31i0B U HUUEM He [POSABJISIOT
cebs B J1aOOPATOPHBIX YCJIOBUSIX.

[IpeuMyIIecTBO AAHHOTO MOAX0/a COCTOUT B TOM, YTO He HYKHO TPATHUThL BPEMst I TeX-
HUYECKHE CPEeACTBA JJIsi HAKOILJIEHHUsS, OYUCTKU M BBIPAIUBaHUs OGaKTepUATbHBIX KYJlb-
TYP, 2 TAKXXe JJIsl KOMILIEKCHOIO aHAJIN3a UX (DEHOTUIIMYECKUX CBOMCTB.

Ho maneko He Bcex GakTepuil, KOTOPBIX MBI HabJI0JAEM C TOMOIIBLIO MUKDOCKOIIA B
NPUPOIHBIX 0Opa3liax, MOXKHO 3aCTaBUTbh PA3MHOXKAThCA B Jiaboparopuu. Peusb uaer o tak
HA3bIBAEMBIX «HEKYJIbTUBHDYeMbIx» 6akTepusx (aHri. viable but nonculturable, VBNC).
Takoe aTeHTHOE COCTOSIHKUE BOSHUKAET M3-3a CTPECCA IPU NONAJAHUH B UCKYCCTBEHHYIO
HUILY.

Ectb eme oxxa npobiiema, cBA3aHHAS € KYJIhTUBIPOBAHHEM — 3TO MCIIOJIb30BAHUE K-
CTBIX KYJIBTYD, IOCTOSTHHBIX (PU3UKO-XMMHUYECKUX YCJIOBUN U OTHOCUTEJIBHO HOraThiX Nu-
TaTeNbHBIX Cpel. 3a BO3MOXKHOCTH ObICTPO M 0e3 roMex M3y4aTh CBOKCTBA OTAEIbHBLIX
06bEKTOB COBPEMEHHBI UCCIIENOBATEIND [IJIATHT TEM, YTO aHAIM3UPYET MOHCTPO3HBIE e-
HOTHIIBI, aJAIITHPOBAHHbIE K KUCKYCCTBEHHOMY FOMEOCTA3Y. YCJIOBUSA B «TEILJINYHON» HUILIE
Pe3KO OTJIMYAIOTCH OT NPUPOJHBIX YCJIOBU. B OTCYyTCTBMHM MeXXBUIOBON KOHKYDPEHIMY U
IpH 33J]laHHOM pEeXXUMe I[TMTAHUs YCHUIUBaeTcd Jpeid EHOB, YTO MPUBOJUT K HAKOILIE-
HHIO T€eHOMHDIX Pa3/Induil MeX 1y My3eHHBIMY IITAMMAMHI U IPUPOAHBLIMU TOMYJIALMAMHU.

Bynyiee skcriepuMeHTaNbHON MHKPOOHOIOrMHY — 33 CMELIAHHBIMUA KYJIbTYPaMHU U MO-
JeJIMpPOBaHUEeM IPUPOIHON CPEAbl, IIe CYUIECTBYeT TPOpHIeCcKas CeThb, a TaKXKe YCTaHAB-
JMBAIOTCA FPaJAMEHTHI INTATENbHBIX CyOCTPATOB U NPOAYKTOB MUKPOGHOrO MeTabosiu3ma.
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I'TABA 2

MECTO BAKTEPUI B BUOJIOTUYECKON
MET'ACUCTEME

OT AHUMAJIbKYJIEW JIEBEHTYKA,
YEPE3 CXN30PUTOB KOHA 1 ITPOKAPNOTOB CTOHNEPA
JO0 OUJIOTEHETHUYECKOI'O JOMEHA BACTERIA BO3A

VYueHblt 06A3aM CYNTATLCA U C B3rJISAAMM, IIPOTHBO-
pevyal¥My CBOMM HayYHLIM BO33DEHMUAM; OH JOJXKEH B3Be-
IIMBATb BCE MHEHHUS ¥ BbIGHPATb TOJBLKO T€, 32 KOTOPBIMH
CTOAT CaMble BECKHME OBOALI.

JI. C. Bepe. Hayxa, ee codeporcanue, cCMbCA U KAACCU-
duxayua (llempozpad, 1920).

Mecto GakTepuit B GHOIOrMYECKO! MeracucTeMe OKOHYATEIbHO ONPEIEIUIIOCH TOJIBKO
B KoHIIe 1970-X rofi0B, TOra KaK JJisi PACTEHUH M XKUBOTHBIX aHATOTMYHYIO 38124y PeIInt
mBeacknit 6oranuk Kapa Jlunsett (C. Linnaeus) eme B nepsoit monosune XVIII s.

Cucrema JluHHest pa3BuBaJla B yriy6Jisijia UIEH, KOTOPhIE COAEPXKAJNCh €lle B COYM-
HEHMsIX aHTHUHBIX (punocodoB u HarypasmeroB — Apucrorens (Aristoteles), Teodpacra
(Theophrastus), Tura JIykpeuust Kapa (Titus Lucretius Caro) u 'as ITanrus Crapuure-
ro. Ee aBTOp Tak»>ke HCIIOJIB30BaJ BCe LIEHHOe, 4TO ObULIO B TpyZax kopudees 60TaHUKY,
anaromuu 1 ¢pusnonornu XVI-XVII e. — Bezanus (A. Vesalius), Yorrona (E. Wotton),
Kumioznst (C. Clusius), Yeszansnuuo (A. Caesalpino), Manenuru (M. Malpighi) u Csam-
mepuama (J. Swammerdam). B mame Bpems cucrema JIunHes pacnpocTpaHsieTcst Ha Bce
KJIETOYHBIe OPTaHU3MBI 3@ UCKJIIOYEHNEM NPOKaPHOTOB.

CIHIIKOM JOJToe CyIIeCTBOBaHHE «BHECHMCTEMHOM» KiaccuUKauuy IPOKAPHOTOB, B
gacTHOCTH GaKTepuit, UMeeT ry6oKMe IPUUNHBL, CBA3aHHbBIE C UX Pa3MepaMy U 0COBeHHO-
cramu crpoenust. [To Mepe u3yyeHust 6akTeput NpeACTaBIeHAs 06 UX CYILHOCTH HEOLHO-
KDATHO [IepeCMaTPUBAJIMCH, U 9TO He MOIJIO He OTPA3NThCH HA UX MEraTaKCOHOMHYECKOM
cTaTyce.
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2.1. PAHHUE B3IVIAJbI HA BIOJIOI'MTYECKYIO
IMPNPOAY BAKTEPUU

KpaeyrospuabiM kamueM Guonorudeckoit knaccudnkanuu Kapia Jlunaes ciyxur au-
XOTOMHS YXMBOTHBIX U pacTeHui. [I09TOMy HeyqMBHTENBHO, YTO MEPBOHAYAJIBHO MECTO
Juis GakTepui HCKaJIM B L@apCTBe XKUBOTHBIX WJIA PacTEHHH.

Eie B aHTUYHOCTH IJIaBHBIM NPU3HAKOM pacTenuit Plantee cuutanu naccuBHOE mpo-
M3pacTaHue, T.e. XKU3Hb ocobu Ha mocTosiHHOM Mecre (JaT. planto — caXkaTs) npu oT-
HOCHTEJIbHO OBICTPOM BEreTaTMBHOM pocTe. B cBOI0 ouepenpb, rJIaBHBIM MPU3HAKOM XKH-
BOTHBIX Animalia cunTanu akTHBHOE NEHCTBUE [0 BHYTPEHHEMY CTHMYJy (JaT. animo —
B030Y>KIATh), WM NOABHKHYIO JKU3Hb C OTHOCUTEJILHO MEJJIEHHBIM YBEJMYEHUEM pas-
mepoB. HeynuButenbHO, 9TO IEPBOOTKPBIBATENDL OaKTepuit — JIEBEHI'YK CUHTAN UX «XKH-
BBIMH 3BepbKaMu» (JaT. vivi animalculi). Habmonas, kak oHM GbICTPO I11aBalOT, OH He
COMHEBAJICS, YTO Yy HUX €CTh KOHEYHOCTH (J1aT. manusculi), HACTONIBKO MUHHATIOPHBIE, YTO
HX He BUJHO B MHUKPOCKOII. JIEBEHTYK ellle Ha3bIBaJl 0aKTePHil «HAJIUBOYHBIMH» KNBOTHBI-
My, WK «uHpYy3opusMu» (1aT. infusio — yBiiaXKHeHHe), MOCKOIbKY OHH HAKAIlJIMBAJIMCh
B 3aMOYEHHOM CEHE M APYCHX PACTHUTEIbHBIX HACTOAX.

JInHue# 6611 3HAKOM ¢ paboramu JIeBeHryKa, OQHAKO He Haues y «uHGy30puit» Mop-
donorndeckux NpU3HAKOB, JHOCTATOYHBIX JJISI TOrO, YTOOBI UX KJIacCUUUHMPOBATH KaK
CaMOCTOSITEJIbHYIO IPYIITY XKHUBOTHBIX. [T03TOMY OH Ha3Basn HaKTEPHUt «COMHUTEILHBIMM»
Bugamu (nat. specia dubia) U moMecTu HX B «Hemo3HaBaeMblit» pox Chaos, rae pamoM
TaKXKe OYyTHJIMCh IPOTHUCTHI U IJIOCKUE YEDBH.

HUccnenoBarenu Bropoit momounsl XVIII B. He mbrtanmch kKiaccuguippoBaTh Gak-
Tepuit, ¥ TOJAbKO HeMeukumii mpotucromor Orro Miosutep (O.Miiller) B cBoeit kHure
«Animalcula infusoria fluviatilia et marina» (1786 r.) moapasmenua «uadysopuii» Ha 18
POZIOB MO TAKMM MpH3HAKaM, KakK: (popMa, NOABHKHOCTh, CIOCOOHOCTh K 06Pa30BaHHUIO
KJIETOYHBbIX arperaToB u cpeaa obutanus. Cpeau onucaHHBIX UM poJoB Gbutn Monas u
Vibrio — nepBrie uaenTdUIMpPOBaHHbIE OakTepun chepuyeckoit u asurncongHolt dhop-
MBI, XOTSl TY/a [ONAJIM ¥ [POTUCTHI CO CXOTHON Mopdoorueit.

B 1838 r. Xpuctnan dpenbepr UCIOJBL3OBAT AJIsi AHATOMUYECKOr0 M3YyYEHUS ONHOKJIETOYHBIX MHK-
POOPraHU3MOB YCOBEPLUIEHCTBOBAHHYIO MOZE/]b MHUKPOCKONA C aXpOMATHYECKUMH JiMH3amu. M3-3a ma-
JIBIX pa3MepoB GakKTepuit OH He CMOr Pa3risiieTb WX MOPOJIOTHYECKHX AeTasedl, OJHAKO CUMTAJ, YTO
OHM JIOJDKHBI ObITH TAKHMH XK€, Kak y HHy3opuit. Ilo BHelIHHM npusnakam oH pasfenns GaxTepHii
Ha poga Bacterium, Monas, Spirillum, Spirochaeta n Vibrio. Hazpanusi HEKOTOPBIX U3 OMHCAHHBIX MM
BHAOB COXPAHWJINChL — Halnpumep, Spirillum volutans u Spirochaeta plicatilis. Konkperusupys cucremy
Spenbepra, Mioxkapaen (F.Dujardin) Bnepsble pasrpaHu4us Buabl GakTepuil ro ¢opMe U xapakTepy
NOABH>KHOCTH. B uacTHOCTH, OH pa3bun pox Vibrio Ha uernipe Buza: V. bacillus, V. lineola, V. rugula u
V. serpens. B nauasne 1850-x romoB Maxcumunnax ITepTH npomosxkuil uccjieloBaHue B JAHHOM HaIlpas-
JIeHWH W NPEeJIOXKHUI Ha3BaHUA JJIA HECKOJIBKUX HOBBIX POJIOB M BHIAOB OGakTepuil.

Ho nocnextedt gerseprn XIX B. GakTepuil cUMTaNM HU3MIUMH XUBOTHBIMH. OIHAKO
B 1878 r. Kapn Haresu (C. von Nigeli) obuapy»xumn, ato Acetobacter zylinum u Sarcina
ventriculi CONEPXKHUT LIEJUTIONO3Y, YTO MO3BOJIMIIO €My CHEJaTh BBLIBOJ O KapAWHAIBHOM
oTmyMy 6aKTEPHit OT JKMBOTHBIX ¥ MX CXOJACTBE ¢ PACTEHUAMH (Y KOTOPBIX 9TOT IOJIMMED
YHHBEDCAJIEH M BXOAUT B COCTAB KJIETOYHBIX CTEHOK).

Hsrenu nepecMoTpes rocrnoJcTBOBaBIIME MPEJCTABICHUS O TAKCOHOMHUYECKOM TIOJIO-
xeHnu 6aKTepuit ¥ MepeNoSYUHIII UX PacTUTENBLHOMY LapCTBY Kak Kiacc Schizomyceae
(rpeu. schizo — packanbiBaTh momosiaM u JaT. mycelium — rpubHuna; «rpubbl, pa3MHO-
XKalolnpecs: GHHAPHBIM EJIEHUEM> ).
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OHako BCKOpE BBISCHUJIOCH, 4T0 Heresn, Kak HapOYHO, CTOJIKHYJICS C DEAKHAMU CIIy-
YasiMM CHHTE3a GaKTepUasIbHON 1003kl (KOTOpasi K TOMY YK€ OTKJIaJbIBAETCs CHapy-
JKH, a He B COCTaBe CTeHOK). [1o3)Ke BBIACHMIIOCH, YTO GaKTEPUM JEUCTBUTEIBHO MMEKT
KJIETOYHYIO CTEHKY, OHAKO OHA, COIEPIKUT He IEJUTION03Y, & a30TCOAEPIKAIIUM NoIIMep —
MyDEHH.

Tem He MeHee, U3-3a TOrO, YTO y HUX €CTh KJIETOYHAH CTEHKA, HAKTEPHIt TOMECTHIIN B
rpynny Husumx pacresuit (Thallophyte) u ctanm paccMaTpmBaTh MX KaK NPHMHUTHBHYIO
rpynny «6ecxyiopodHIbHBIX IPUOOB-IPOOIHOK .

2.2. ICTOPUS CUCTEMATUKIN BAKTEPUN

CucremaTnka GakTepHii sBJIAETCA CAMOM MOJIOAON M AMHAMUYHON M3 Bcex GHOCHCTe-
MaTUK. PanuoHalbHOCTE KJIETOYHOIO CTPOEHUSI MIPOKAPUOTOB, KOTOPYIO HO HEBEIEHUI)
Ha3BIBAIOT «IIPOCTOTOH», CBA3aHa C OrPaHMYEHHBIM HabopoM MOPGOJIOrNYecKuX MPU3Ha-
k0B. [locaeqHuX HENOCTATOYHO IJIS HANEXKHOM B JeTaIM3HPOBAHHON KJIACCU(UKALIMA 110
CPaBHEHHIO C KJacCH@HUKAIMEN BBICHINX 3YKapPHUOTOB, KOTOPas B OCHOBHOM ONHPaeTCH Ha
Mopdosoruio.

B oTnunune oT CHCTEMATHKH BLICHIMX PACTEHHUN M YKMBOTHBIX, CUCTEMATHKa GakTepuil
HE I0JIb30BAJIaCh NaJIEOHTOJIOrHYecKol Jieronnchio. [losTomy npu paspaboTke TakCOHO-
MUYECKOU CUCTEMBI BBIOOD KDUTEPHEB ONPEAEIIAJICA apCEHAIOM METO/IOB, KOTOPHIE ObLIn
B pacHoOpsDKeHUH MccjefoBaTesell U I03BOJIAJINM aHAJIN3UPOBATh TOJIBKO COBPEMEHHBIX
GakTepuit.

Brigalomasics 3aciyra B pa3paboTke kJyaccudukauuu 6akrepuit B 1870-e roap! npuHaiexana Pep-
aunanny Kony, yyennky Xpucruana Dpenbepra. O paccmaTpuBas GakTepmii Kak pacTeHMi, HaxoAs-
muxcs B G6JIM3KOM POACTBE C CHMHE3EJEHBIMH BOJOPOC/AMH, M pa30ui MX N0 pOpPME KJIETOK Ha YeTbIpe
«TpHbbI» C wecTblo dopMaMHU-pogaMu:

— Sphaerobacteria (apoBuasble 6akTepun; pon Micrococcus);

— Microbacteria (nanoukoBuansle 6akrepuy; pos Bacterium);

— Desmobacteria (nnreBuguble 6aktepun; poaa Bacillus u Vibrio);

— Spirobacteria (cnupanesnaHble 6akTepun; poga Spirillum u Spirochaeta).

Bonee peranbHas kiaccudpukauusi 6aKTEPH y4YUTHIBAJa YaCTHOCTH MOPGOJOrHM, a TaK>Ke HEKO-
Tophle ¢$u3HoOoro-6noxuMuUecKue CBOUCTBA,; Hanpumep, pod Micrococcus Gbl1 pa3éUT HA TPH TPyMNIb
BUZIOB 110 NpU3HaKY nurMeHTauun («chromogen» ), dpepMeHTaTUBHOI aKTUBHOCTH ( «zZymogen») U uH(eK-
unoHHocTH («contagion»).

Opnaxo B3rnaasl Kona, yGexxaeHHoro, 4yto 60TaHuuyecKasi KOHLENUMA BUAA PACIpPOCTPAaHAETCHA Ha
6akTepuu, pasaendasad He Bce MUKpobuosiorn. MHOrHe u3 HUX GLIIM yBEpEHBI B TOM, 4TO GaKTEPHU CIIO-
COGHBI K CaM03apOXIEHHI0O M MM CBoOHcTBeH mieomopdusm (rpeu. plethos — MHoxecTBo 1 morphe —
o6pa3s), T.e. CKIIOHHOCTb K HEOPaHHYEHHBIM CTPYKTYPHO-(YHKIMOHAIBHBIM U3MEHEHUSIM, B PE3YJIbTATE
Yero HHAWBUAYAJILHBIN O6'BEKT NpeacTaeT B MHOTOOOPA3NH XKU3HEHHBIX (OPM.

Hnst penteHust npo6ieM MPOMBILLIEHHON ¥ MEAULMHCKO! MHKPOOHOJIOrHH HEOOXOAUMBI ObUIH KYJlb-
Typbl 6akTepuii. Pannue cnocobbl crepunn3anuu 66 MasioshHEKTUBHBIMY, U [I03TOMY He3acesiHHbie
cpeapl NOCTOAHHO 3apacTain. Ho 3To oObsICHAMN He CiydaiiHbIM MonafgaHueM MHKpPOGOB, a UX CIIOHTaH-
HbIM BO3HHKHOBEHHMEM, HJIM «CaMO3apOXKIAEHHEM» B IHTaTeJbHON cpene. Jlonyckasoch, uto 6akTepun
CIIOHTAHHO BO3HHKAIOT U MPH XMMHYECKOM Pa3/IO>KEHHUS] PACTHTE/bHBIX U XKMBOTHBLIX TKaHeE.

I'unoTe3sy o caMO3apOXKAEHNUH XKHUBBIX CYILECTB U3 «IIPOTO3JIEMEHTOB» (BOABI, 3EMJIH H BO3AYyXa) UJIH
pPa3/araoXcs OPraHHYECKUX OCTATKOB BLICKA3bIBAJIH ellle B aHTUYHOCTHU. OHa, U3JIOXKEeHA, B YACTHOCTH,
B COYMHEHUAX ApucToTens u Jlykpeuusi. Ee afenThb! cunTany, 4To XKUBHIE OPraHU3Mbl MOT'YT CIIOHTHAHHO
BO3HMKATh U3 HEOPraHUYECKOro MaTepHaJia («abHOreHe3» ) MM U3 MPOLYKTOB KHU3HEAeATEIbHOCTH Y-
IMX OPraHu3MOB («rereporeHes»). II0CKOJIBKY 3TOT HPOLECC NPOUCXOAMUT CJaydaiiHbIM 06pa3oM, y4acTHe
poauTeseit Ans Hero He TpebyeTcs.

OzHuM M3 NepBBIX MPOTHBHHKOB [UITOTE3bI camMo3apoxkaeHus 6bu1 Ppanvecko Peau (F. Redi), koro-
phiit B cepeaune XVII B. qoka3as1, UTo YEPBYU He NOABJIAIOTCA Ha FHUIOLIEM MscCe de novo, a NpeACTaBJIAIoT
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coboif INYMHOYHYIO CTAaAMIO pa3sBUTHA HaceKOMBIX. B konue XVII B. JleBeHryk oTpuuaj rumoresy ca-
MO3aPOXKIEHHS M CYMTAJl, YTO 3apOJbIIIH «aHUMAaJIbKYJIe» pacnpoCTPaHsIOTCA No BO3AyxXy. Bo Bropoii
nonosue XVIII B. Hugam (J. T. Needham) u Cnannanuanu (L. Spallanzani) ucronbsosanu fisi npo-
BEPKM BO3MOXXHOCTH CAMO3aPOXKIEHMS] KHUISTYEHHUE MMUTATENIbHBIX CPEJl, OZHAKO HE IPHIILIM K KaKOMY-
mubo onpeneneHHoMy BhiBoAy. o cepenmubl XIX B. runore3y camo3apoXKAeHHs NMOANEPXKHBAJIM TaKHe
aBTOpHUTeTh! HMosIOorKM, Kak I'orrdpus Tpesupanyc, Otro Mrosnep, 2Kan Batucr ne Jlamapk, ®puapux
Kiotuuur u @enukc Jroxkapaen. B yactHocTH, Jlamapk cYnTas caMo3apoxeHe MEXaHH3MOM, KOTOPbIA
CIIy>XHUT HAYaJIbHBIM 3TAIIOM 3BOJIIOLUHU >KU3HM OT GoJiee NMpocCThIX (OpM K 6oJiee CII0XKHBIM.

Iocne Toro, kak Jxxon Tuxaan paspaboTast MeTon TeMnepaTypHON CTEPHJIH3ALMM XKUAKMX cpel U
NpeJJIONKUII HUINKO-XHMMHYECKHE CIIOCOOBI CTEPUIIN3AIUM [a30B, OKOHYATEIBHO BbISICHHJIOCH, YTO OCHOB-
HHIM KaHAJIOM PacnpoCTPaHEHUsi MUKPODOB ciiy>KuT aTMocdepHbIil Bo3ayx. Jlyu Ilacrep, kotopomy zo-
CTanach POJib MOTHMJIBIIMKA CHUIIOTE3bl CAaMO3apOXKAeHH s, yOeAUTEbHO N10Ka3aJl, YTO IUTaTeJbHAA Cpela
OCTaeTCsl CTEPUJIBHOM, ITOKA HEe KOHTAKTHPYET ¢ HECTEpPHJIbHBbIM BO3AyxoM. [ Takoro, Kak OH, CTpO-
roro IETEpPMHUHUCTA HEBO3MOXKHOCTb CAMO32apOXKAEHHs UMeJla MPUHIMNHaJIbHOe 3HaueHne. B mpoTuBHOM
cnyyae Jirobas cTepusimn3anus 6buia 6b1 Gecnosie3Holt, a GpoaUIbHBIE IPOU3BOACTBA U Gopsba ¢ Goses-
HETBOPHRIMM MHKpoGamH 3aBuces Obl OT CiydyaiHOCTH. B KOHIle KOHLOB rHnoTesa camMoO3apOXKIEHMs
6bL1a JUCKpPEAUTHPOBaHA, XOTA MPUHUMIIHAJIBHYIO HEBO3MOXXHOCTb CaMO3apOXKAeHUs GaKTepHil Hesb3s
[I0Ka3aThb pe3yJIbTaTaMH KOHKPETHOI'O SKCIIEPHMEHTA.

ITomumo mpobsieMbl CaMO3apoXKAEHMA, CYILEeCTBOBasia U npobsieMa NnocTosHCTBa GopM GaKTepHii.
TlockosibKY METOABI 3JIEKTUBHLIX Cped, M NpPHeMbl KJIOHHMpoBaHUsA GakTepuil He 6buIM ele pa3paboTaHbI,
3KCIIEPUMEHTATOPBI UMENTH AEJI0 C KYILTYpPaMH, 3apaKeHHbIMH IIOCTOPOHHUMH GAKTEPHAMM, APOXKaMHU
unnecieBsiMu rpubamu. B 1848 r. Kapa Harenn npuien k BbIBOAY, UTO KaTeropus 61osiornyeckoro Buaa
He pacnpocTpaHfAeTcsl Ha 6aKTepuii, MOCKOJIBKY OHH IJIEOMOPQHBI U IIPH U3MEHEHHH BHEIIHUX YCJIOBMHA
npespamaloTcs Apyr B Apyra. B narepe nieomopducToB cobpannuck Belmatouinecs: 6akrepuosiorn — [a-
nuep (E. Hallier), JTlankactep (R. Lankaster) u J»xo3ed JIuctep. CTOpOHHMK KpaiiHero nieomopdu3sma,
Bunbpor (T. Billroth) npeanonoxua B 1874 r., 4To BCce 6aKTEPUH ABJISIOTCA BOMJIOUWEHUSAMH €JUHCTBEH-
noro Buna — «Coccobacillus septicas. CaM OH M €ro CTOPOHHHKHM CYHTAJIH, YTO 3TOT I'MHOTETHHECKHHA
MHKpPOO MOXKET aJallTHPOBATbCS K Pa3HbIM YCJIOBHUSIM CYLIECTBOBAHHs, U3MEHSS CBOIO MOPQOJIOruio, B
pe3y/bTaTe Yero BO3HMKAIOT MHKPO-, ME30- U METAKOKKH, & TaK>Ke MHKDO-, Me30- ¥ Merabaktepun (6ax-
TepHH CNHPaJIbHONW (POPMBI B 3TOM IJlaHE He PacCMaTPHUBAJIMCh). JIMCTep HomycKal ¢aHTaCTHYECKYIO
BO3MOXKHOCTb 0OPaTHMON TPaHCMYTalMK NAaTOreHHbIX GakTepult B cnopsl rpubos. Onnako Pait Jlanka-
crep y2ke B 1870-e roap! 6611 BRIHY>KIEH NPU3HATh PeaJIbHOCTb BUAOB y GaKTepHH, XOTA M OCTABAJICA Ha
no3unusAx mieomopdusma. B cBoro ouepenp, x narepro MoHoMopducToB npuHamexkanu Jlyu Ilacrep,
®eppunany Kon n PobGepr Kox, a Ttakxe Bpedenng (O.Brefeld) m mpyrne xpynubie 6akTepHosoru.
M Toneko xorna Kon ony6/uKkoBast pe3ysibTaThl CBOMX UCCJIENOBAHHN XKU3HEHHOrO LMKJIa CIIOpoobpasy-
omux 6anuii, a Kox paspaboran MeTon BblAe/eHHS YUCTHIX KYJAbTYp GakTepuil U3 OTAeIbHBIX KOJIOHHIA
Ha TBEpAOH MUTATEJILHON cpefe, THIIoTe3a nieoMopdu3Ma 6bljia OKOHYATENIbHO 0TEpOoLIEHA.

OrpoMHOe BiIMsiHME Ha Pa3BATHE OAKTEPHOJIOTHH OKa3aJl MEeTOJ MOJYyYeHUs YUCTHIX
KYJBTYP IIyTeM nepeceBa KosoHui, koTophiit Pobept Kox nzobpesn B 1881 r. Ero corpya-
Huk Tecce (W. Hesse) npepsioxkuin B 1882 1. uCIonb30BaTh AJs YIUIOTHEHUS CPEJbl arap-
arap — He MeTabonu3UpyeMbli GOJBIIMHCTBOM GaKTepuil BOAOPACTBOPHUMBIM MOJMCAXa-
puz, KOTOphI# 06pa3yer KpacHas Bogopociab Gelidium corneum. Puaapn Iletpu (R.Petri)
npugyMana B 1887 r. reHHasbHO IIPOCTOE MpHCHOCcobIeHre, C MOMOIIBI0 KOTOPOro GakTe-
puit MOJXKHO KYJIbTUBMPOBATh B OTCYTCTBHH BO3JYIIHOTO 3apaKeHWsl, uiu «4amky [ler-
pu». [lociie BBe1eHNsT YUCTBHIX KYJIBTYP B MOBCEIHEBHYIO IPAKTUKY MUKPOGHOJIOrHYIECKIX
HCCIIeOBaHMM ObLIO ONMCAaHO OOJIbIIOE YKMCIIO HOBBIX BHJIOB OaKTepUid.

B 1884 r. marcku#t Bpa4 'anc I'pam (H. C. Gram) npemnoxun crocob mudbdepenuu-
ANBHOTO OKPAIMBAHUs, NO3/Hee Ha3BaHHBINA «OKpamuBaHueM no I'pamy» (anria. Gram
staining). 1o HacTOsAIIEr0 BpEMEHH Ha STOM OCHOBHIBAETCS Ha4YaslbHas AUATHOCTHKA 6ak-
Tepul.

B 1890-1900-e¢ rogsi 6bLIO MPEAIPHHATO HECKOJBKO MOMNBITOK JIETAIM3UPOBATDH CH-
cremaTuky Oaktepuit. B cucreme Jlemana (K.B.Lehmann) u Ho#imana (R. Neumann),
npexoxenHoit B 1896 r., 6akTepun ObLId pa3bUTHI HA MOPAIKH, CEMEACTBA M POIA IO
BHeIIHEMY BUJY, OPMEHTAIIMM IJIOCKOCTHM JEJIEHUS, YHUCJIY M PAaClOJIOXKEHUIO >KI'YTHKOB
n T.4. [1aBHOe BHUMaHHe YAEJISJIOCh AMATHOCTUKE OaKTepUH, MHTEPECHBIX JJIA MEIHIIH-
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Hbl U MHKPOOGHOJIOrMYECKOro NMPOM3BOJCTBA. JTH aBTOPHI 3a0JHO OMMCAJM HOBBIE POJA
Actinomyces, Corynebacterium u Vibrio.

B 1897 r. Muryna (W.Migula) paspaboran cucremy, o6beJuHABLIYIO Bce BUIBI, U3-
BecTHbIe K KoHIYy XIX B. B ee ocHoBe Jiexxanu npuHIMnGI MopgoJiornieckoit Kiiaccudu-
Kaiu, npejnoxenasie KonoM emre B 1870-e roger. Ognako Ha celf pa3 B AMATCHO3BI BUIOB
ObLIIM BKJIIOYEHB! KYJIbTypajibHble IDU3HAKH, MPEXJe BCEro NoTpebHOCTH B OMpEIEJIEH-
HbIX IITHTATEJbHbIX cy6CTpaTa.x.

ITo mMepe pa3BuTus (UTODHUINOIOTHIECKUX U OHOXMMUYECKHX METOJOB B DyKax Oak-
TEPHOJIOTOB OKa3aJIOCh OpPYXKKe, KOTOPOe paHbIlle MyCKAJH B XOJ TOJIbKO NPU U3Y4YeHUH
BbICIIMX opraHu3moB. C 3Toro MoMeHTa JUist Kjiaccudukanun 6akTepuit Ha4aIu UCIOb-
30BaTh HE TOJLKO MOPGOJIOrnIecKre, HO U MYHKIMOHANIBHBIE, & TAKXKE XEMOTAKCOHOMU-
YecKHe NPU3HAKH.

OpHako 4TOOLI ONPENENTh FeHeaIOrHYeCcKue CBA3M MEXKJy rpynnaMu GakTepuii u,
B KOHEYHOM CY€Te, DEKOHCTPYHPOBATh (DUIOr€HETHUECKOE APEBO, IPEICTOSIIO PAHXKHPO-
BaTh [IPU3HAKH [0 CTENEHH apXaWIHOCTH, T.€. OIpeJeNIuTh, KaKie U3 HUX ObLau mpuob-
PETEHBI B IIpolecce 3BOJJIIONHUN DaHbIlle, 8 KAKHE — I1032Ke.

IIpn pemenun 3TOM 33a4l BeAylasi poJib CHavaJla OTBOAMJIach obieil pusmosornn.
B 1909 r. Opna-encen (S. Orla-Jensen) Bbicka3as IpenoyIoKeH e, YTO K IPUMUTHBHBIM
dHU3HOIOrMIeCKUM [IPU3HAKAM OTHOCHUTCS aBTOTPOMMSA, U IO3TOMY CAMbIMH apXaWIHbIMU
cpeau GakTepuit JOMKHBI OBITH aBTOTPO(BI.

[IporuBonONIOXKHOK TOUKH 3peHust npugepxusaimcy [Ipunrcxeiim (E. G. Pringsheim),
Briokeren (R.E.Buchanan), a takxke Annbepr Kumoiisep n Koprennc Bam Huub
(C. van Niel). ITocaenaue aBa mccienoBaress paspaborainu B 1936 r. runorernyeckyio
cXeMy IBOJIOIMH OakTepui, rle KOKKM PacCMaTpDHBAJNCh KaK NEePBMYHBbIN MopdoTum,
OT KOTOPOrO MPOU3OLLINA [TAJOYKOBUAHBIE OaKTEpUM, U3BUThIE ODAKTEPHH U T. 4. DTy IIO-
aunuio B 1933 r. adopuctugecku chopmynuposai [Ipeso (A. R.Prévot): «Mopdonorus
[JIAaBEHCTBYET HaJ| HU3UOJIOTHEN ».

Co BTOpOIt mosioBuHBL 1950-X romoB B cHCTEMATHKY GaKTepwii IPOHHK «HyMepHue-
CKUii» METOJ, KOTOPBIH npeioxKui eule B 1763 r. dppanuysckuit 6orannk Mummens Anas-
co (M. Adanson). Ugest 3akmodanach B TOM, YTO BCe NPU3HAKYU CYMTAIOTCH PABHOIIEH-
HBIMM, ¥ MePa POJICTBA ONPeJIENsIeTCs YACIOM UX coBnanenuis. [Ipn ucnonb3oBanum s3Toro
MeToza BO BTOpo# nosioBuHe XX B. ObLIM MOCTPOEHBI AEHAPOrPaMMBbI POACTBA 110 (eHo-
THUIIMYECKUM [TPU3HAKAM, C 11eJIbIO YEro CepHs NapaMeTPOB, ONPeAESIEHHBIX 11 6OJIbIIOro
KOJINYEeCTBa CDABHUBAEMBIX 00BEKTOB, OABEPraiach MamuHHOU o6paborke. OqHAKO MO~
CTyJIaT O PaBHOLIEHHOCTH IIPU3HAKOB HE COIJIacyeTcsl ¢ FeHeTHYEeCKUMHU OCHOBaMH MHUKPO-
¥ MaKpO3BOJIIONUH U MTO3TOMY OFDAaHMYMBAET BO3MOXKHOCTH HyMepHUYecKoH Kiaccuduka-
IIMA TOJIbKO TAKCOHAMH HHU3KOro panra. B nagase 1960-x roioB s KjiaccHpUKAIMN
6GaKTepHMi CTaJM BIEPBLIE HCIOJb30BATh TOTAJIbHYIO XapakTtepuctuky JIHK — mousip-
uoiit %Il-nap, a B xonue 1960-x romoB 4151 3TOH LEH BIepBble GbI IPUMEHEH MeTO/
JHK-IHK rubpuausanuu.

IlepBast BOBMOXHOCTB CO3/1aTh €CTECTBEHHYIO CHCTEMY OaKTEpHil MOSIBUJIACH TOJIBKO B
cepenute 1970-x romos. 1o 9TOro KpuTepuM BBHICIIMX TAKCOHOB BBIOMPAINCH CYyObLEKTHB-
HO, ¥ COCTAaBHUTEJI DYKOBOJCTB II0 CHCTeMaTHKe O6aKTepHil pa3buBasy UX Ha yIoOHbIe st
pacro3HaBaHUsA UCKYCCTBEHHbIE IPYINbl. DTUM IPYIIaM JaBaji TPUBHAJIbHbIE UMEHA, a
He JIECUTIMHbIE TAKCOHOMHUYECKUE HA3BaHUSI.

Teneps >xe 111 PEKOHCTPYKIMK 3BOJIONMOHHBEIX OTHOLIEHMH CTAJIM PUMEHSITh Me-
TOJBI «MOJIEKYJIIPHON XPOHOMETPHHI», OCHOBAHHbIE Ha COCTABJIEHHH KaTaJIOrOB MM GHO-
JINOTEK HYKJIEOTHAHBIX IOcjenoBaTesbHOCTel KopoTkux ¢dparmentoB pPHK. Haunnas ¢

40



ceperuubl 1980-x romoB AJIst 3TOM NEJH MCIOJIB3YIOTCH Pe3YJIbTAThI I0JIHOIO CEKBEHUPO-
Banus pPHK.

W3-3a naBunOOOpa3Horo pocra uHGOpManuu 0 HOBBIX BHAAX OaKTEpUH MX OMHCAHUE
cTasno 3aaaveii, HEMOCUJIBLHONW HE TOJIBKO JJIsi «yHHBEPCAJBLHOTO» aBTOpa, HO JaXke JJist
HECKOJIBKMX COABTOPOB, KOTOPbIEe OblIM ObI KOMIIETEHTHBI CPA3y B HECKOJBKHX Pa3Aesiax
6aKTEepHOJIOrHH.

C Hauana 1920-x rojoB BeAyLIMM PYyKOBOJACTBOM O WAEHTH(MHKAIMM W CHCTEMaTHKe GaKkTepuit cTan
«Onpenenurens 6axrepuit Bepru» (Bergey’s Manual of Determinative Bacteriology), Ha3aHHBI 1o uMe-
HU amepukaHckoro 6aktepuosiora Jssuna Bepru (D. H. Bergey), Bo3ryiaBusumiero peAaknyuOHHbIA COBET
nepBhIX YeTbipex u3naHufl. Xors AMepHKaHCKoe ob1iecTBo GaxTeprosnoros 3amianuponaio «Onpesenu-
TeJb» KaK CBOE€ BHYTPHBEJOMCTBEHHOE PYKOBOACTBO, W [0 HACTOMAILETO BPEMEHH OHO M3JAeTCA 3a CYET
¢uHaHCOBOH MoAAEepIKKHM He3aBUCHMOro GoHAa, yupexeHHoro B 1936 r., CKOpo CTasIo SICHO, YTO 3TO —
HayYHBI MPOEKT MEXAYHapOAHOro Macurraba.

Kak n B cnyvae 60TaHUKO-300/10MrNYECKO!t HOMEHKJIATYPHI, 40 cepeauHbl XX B. BO BCeX CHCcTeMax Gak-
Tepuil MCIIOIL30BAJIM MpaBuJa, Bocxonsune K «Species Plantarum» Kapsa JInnnes (1753). Ha nepeom
MexyHapooHOM MHKPOGHOJIOrHYECKOM KOHrpecce, cocTosBuieMcs B 1930 r. B [Tapuxke, 6bu1a yupexxe-
Ha Komuccuss mo HoOMeHKJaType M TaKCOHOMMH Gakrepuit, koropaa B 1948 r. onmybianxosana Mexay-
HapoAHbIli KOAEKC HOMeHKJaTyps! GakTepuit (International Code of Nomenclature of Bacteria, ICNB;
nepecMoTpeHHas Bepcusi — 1992 r.). Ero nonokenus, perynupyemsie MexxAyHapoJHRIM KOMUTETOM MO CH-
cremaruke Gakrepu# (International Committee on Systematic Bacteriology, ICSB), nosropsiior npasuia
6uHapHO GOTaHNYECKON HOMEHKJIATYPbl, XOTHl C HEKOTOPBIMH M3MEHEHHSIMU — B YaCTHOCTH, HOMEHKJIa-
TYPHBIM THIIOM CYHTAEeTCs >KMBas KyJbTypa, a He repbapHbiff o6pa3en, M JJIs JIETUTUMHU3ALMNA HOBOIO
TaKCOHa He TpebyeTcA JIATHHCKUN AUarHo3.

IlepBbie onucanust HGakTepuit GbLTM PparMEHTAPHBIMHM M YacTO Ay6GaMpoBasd ApYr ApYyra, U Ciyda-
JIoCh, YTO GaKTepHH MosrydYasin cpady NO HECKOJIbKY Ha3BaHuit. C Apyroit CTOPOHBI, MHOTAA NOA OOHUM H
TeM 2Ke MMEHEeM BBICTynaJd pasHble 6akTepun. IlosToMy pemunn nepecMOTpeTb BCe OMATHO3BI M IOCJE
nybnukauun B 1980 r. «Criicka npusHaHHbIX Ha3BaHuil GakTepuit» (Approved List of Bacterial Names)
NepeHecIH JAaTy POXKIAEHHsI HOMEHKIaTypul 6akrepuit ¢ 1 maa 1753 r. Ha 1 auBaps 1981 r.

Ha nporsizkennu 50 net «Onpegenutens Beprus Beigeprkan Bocemb u3ganuii (1923, 1925, 1930, 1934,
1939, 1948, 1957 1 1974), KOTOpBIE HEU3MEHHO JOTOJIHAJUCH U nepepabaThiBaNHCh.

B 1977 r. Beiwes KpaTkuit BapuaHT 8-ro usnanus «Onpenenurens Bepru» (ectb pycckuit nepesos
1980 r.). B HeM M3710)keHB! NPUHLMNBE! KjaacCuduKanuy GakTepuil, NpUBEAEHO ONMCAHHE BCEX POJOB H
TaKCOHOB 60J1ee BbICOKOr'O PaHra, JaHbl KJIIOYM U TabJULBl C JUArHO3aMH BHAOB, a TakKXKe BOCIIPOU3BEAEH
BECb MJIJIIOCTPATUBHBIA MaTepuaJ.

Haumnnas ¢ 9-ro uananus «Bepru» BhInyckaeTcsi B BUAe ABYX CAMOCTOATEJBHBIX PYKOBOACTB, KOTO-
Pble Ipec/IeAyIOT pa3Hhble CTPATErHYECKHE LIeJIM U COOTBETCTBEHHO Pa3/IMYalOTCA [0 CTPYKTYpe 1 obbemy.

JlepaiToe amepukaHckoe uaganue «Omnpeaenurens Bepru» 1994 r. (ects pycckuit mepesos 1997 r.)
NpeJHa3Ha4asI0Ch AJA NPAKTHYECKON NAeHTUUKAIMY 110 TabJIUIAM, COlePXKAIIIUM OCHOBHBIE CBEJIEHUS O
6axTepuanbHbIX peHoTunax. HesaBucumo ot Hero B 1984-1989 rr. 6b110 Ony6IMKOBAHO YETHIPEXTOMHOE
«PykosoacTBo Bepru no cucremartuke 6aktepuii». OHo coaepkut pyHAaMEHTAbHBIE CBEAeHHs 06 aHa-
ToMuH, PU3HONOrHH U BHEHOTHIIMUECKON cUcTeMaTnKe GakTepuit (Ha 3TOM Tane K 6aKTEpUAM OTHOCHIIH
1 apxelf, KOTOpble Mo3aHee ObUIM BLIAEJIEHBl B CAMOCTOSITE/IbHYIO TPYIIY [IPOKAPHOTOB).

Ilo Tuny kjeTo4uHOM 060/104KH, HAPCTBO Procaryotae 6b110 pa3buTo Ha yeTbipe OTAE/A:

— Gracilicutes (rpaMoTpuLaTebHbIE);

— Firmicutes (rpaMnosioxxuTenbHble);

— Mollicutes (Mukona3mer);

— Mendosicutes («apxebGakTepuu»).

HesaBucrMo oT aToro mpokapuoThl ObIMM pa3bHUThHl Ha 33 KBa3M-TAKCOHOMHYECKHE CPYINbI, HIIH
Cexumun (anrs. Section). JuarHo3 CeKumi OCHOBaH Ha TaKMX (PEHOTHITMUYECKMX MPHU3HaKaX, Kak ¢op-
Ma KJIETKH, 00pa3oBaHMe 4YexJa, peakuus no I'paMy, THN 3HEpreTH4ecKoro Metabonu3Ma, OTHOLUEHHE K
KHCIopoAy ¥ Hanuuue audPepeHIMPOBaHHbIX CTAIUN B XKUZHEHHOM LIUKJIE:

—cnupoxerst (1);

— a3pobHBIe/ MUKPOa3pOdHIIbHEIE, TIOABUXKHbIE, CIIHPaJbHbIE/BUGPHOHAHBIE [PAMOTPHLATE]bHBIE
Gakrepun (2);

—HenoABIKHEIE (PeAKo MOJBHKHbBIE) rPaMOTPHLIATENIbHbIE UCKPUBIEHHBIE GakTepun (3);

— rPaMOTPHUATEbHEIE a3PO6GHRIE MAJIOUKH H KOKKH (4);

—aKy/IETaTUBHO aHa’pOGHBIE [PaMOTPHLATENbHEIE NalloukH (5);

— aHa’pobHble rPaMOTPHLIATE/IbHBIE IPAMbIE, MCKPHBJIEHHRIE M CIMpabHbie nanouky (6);
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— 6aKTepuH, OCyIECTBAIOLINE BOCCTAHOBJIEHNE CyJsibcpaTa Hau cepnt (7);

— aHaspo6Hble rPaMOTPHLATE/bHBIE KOKKH (8);

— PMKKeTTCHH M xjaMuaun (9);

— mukonna3mu (10);

— 6aKTepHH-3HA0CUMOHOHTHI IIPOTUCTOB, HACEKOMBIX U rpubtos (11);

— rPaMIIoIOKHUTebHbIE KOKKH (12);

— rPaMIIOJIO’KHUTEJIbHBIE MMAIOYKM M KOKKH, obpasyroume snaocnops! (13);

—He o6pa3ylolue SHJ0CNOP IPaMIIONIOKHUTEIbHbIE TTAJI0YKH NPAaBHIIbHON dopMbl (14);

— He o6pa3yolme SHAOCHOP IPAMIIONOXKHUTEbHbIE NAJIOYKH HenpaBHiibHOHA ¢dopmbl (15);

— MukobakTepun (16);

— HOKapzuonozobusie 6akrepuu (17);

— aHoKcureHHble doToTpodHbIe GakTepuu (18);

— oKcHreHHble doTocuHTe3Hpyowre 6akrepun (19);

— aspobHble XeMOJUTOTPOdHbIE 6aKTepHH U GIM3KUe K HUM opraHu3mel (20);

— MOYKYIOIIHECA H/MIIH MMeloLye MpHJaTKu 6akrepun (21);

— GakTepu, uMeroiue yexon (22);

— HebOTOCHHTE3UPYIOIUINE, He 06pasyoLye TIOA0BIX TeJl CKOJb3siiue Gakrepun (23);

— oGpa3syomue NJI0A0BbIE TeJia CKOIb3sIMe GakTepun: MUKcobakTepuu (24);

— apxebakTepnu (25);

— akTHHOMHLETHI (26-33).

IMpunuunuansHo nepepaborannoe 2-e umaganue «Pykosoxacrsa Bepru mo cucremaTuke GakTepuit»
3aIJIaHMPOBaHO KaK NATHTOMHHK. OHO OCHOBaHO Ha MHOIM KOHLENUHH MeraTakcoHoB. IIpokapHoThl nosa-
pasfensanTcs Ha pUIIOreHeTHYeCKHe «JOMeHbl» GakTepuil u apxeil. JJoMeHbl, B CBOIO ouepelb, COCTOAT U3
«bu». [MaBHBIM KPHTEPHEM Da3/IMyYMs JOMEHOB M MHTP3JAOMEHHBIX DU CIYy>KAT He (peHOTHIIHUYECKHe
NPU3HAKH, a JUBePreHIust HyKJIEOTHIHBIX 0CjIeoBaTenbHoCcTelt reHoB pPHK.

JlocTOMHCTBO TaKo# CHCTEMBbI COCTOUT B TOM, YTO OHa 00BeKmMu6Ha, IOCKOJILKY OTpa-
JKAET IBOJIOIMOHHbBIE CBA3M.

OnHako pomoCIOBHAS KJIaCCH(MUKAIUS HE COBIAJAET C IPAKTHYECKU YI0OHOM dbeHo-
TUIMYECKOi Kiaccudukaime. MHorve dusibl npeacTaBasioT coboi Habop KOHTPACTHBIX
¢dopM, B TO ke BpeMsi cxoaHble (POPMBI MHOIZA OKa3bIBAIOTCS B COCTABE PasHBIX (M
(ro1. 7).

Xots coBpeMenHast Kiaccudukalns 6akTepuil Bce CUIbHEE OIMPAETCS HA TaHHBIE re-
HOMHOI'O aHa/N3a, KJacCUMUKalKs Ha yPOBHE HU3IINX TAKCOHOB M, IPEXJe BCEro, Ha
yPOBHe BUJZa OCHOBaHa Ha KOMIIpoMHMCCHOM momxoxe. OH Ha3bIBaeTCsl «MHOrO(aKTop-
HbIM», HJIM «noauda3abpM» (anm. polyphasic). IIpu ero ucnosb30BaHUY YYUTHIBAIOTCSH
pa3HoobpasHble HeHOTUNMYeCKHe NPU3HAKH, a TaKXKe WH(POPMaIMOHHbIE NIPU3HAKU Te-
HOTHIIA, CPeJX KOTOPhIX BEIyIee MECTO OTBOAMTCS nepBu4uHOM cTpyktype 16S pPHK.

2.3. INXOTOMMNYECKAA METTACIUCTEMA.
BAKTEPUUN KAK ITPOKAPNOTHI

Ha py6exxe XIX-XX BB. OKOHYATENIBHO CTAJIO SICHO, YTO OBIBAIOT KJIETKH C SAPOM H
KJIETKH 0e3 sigpa.

To, 4TO «sAAEpHBIy KPUTEPUI UCKJIIIOYUTENILHO BaXKEH JJIsI MEracUCTeMAaTHKH, [ep-
BoiM moHsN Pepaunang Kon. B 1870-e roxbt oH oTHec Bcex MHKPOOPTaHW3MOB, pas-
MHOKAIOIIMUXCsl OMHADHBIM JesieHHeM, K OoTheny «Schizophyta». Tyma nomasim Gakre-
puu, win kiace Schizomyceae (cM. pasfen 2.1) u cuHe3eseHble BOAOPOCIH, UM KJIACC
Schizophyceae (rped. schizo — packasbiBaTs nonosnaM u phycos — MOpcKasi TpaBa; «BOJO-
pociy, pa3sMHOXKaIoWKecs: GHHAPHBIM JEeJIEHUEM > ).

Bexyuum npusnakom otaena Schizophyta, 1oMAMO pa3MHOXEHNsI OMHADHBIM JeJIeHH-
€M, CTaJIo OTCyTCTBHE Aapa. Takum obpa3om, Kor BroTHYI0 nosiomresn K uiaee o riobaib-
HOM JUXOTOMUYecKOHN Kiaccudukanuu, XoTss opMyanpoBka ee B 1937 r. mpuHagiexut
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Anyapy IllaTrony (cM. «BBenmenue»). Onqnako ¢ mybnukanueit [HaTona 6bl1K 3HAKOMBI Te
HEMHOTHE CIeIMaJIUCThl, KTO YUTaJ TPY/bI cpequ3eMHOMOpCcKol 6uocraruumn Car (Sete).
Pomxep CrsHuep y3Has o Hell Tonbko B 1962 r. or Anap> JIbBoBa, cBOEro KoJsiern no
[MacrepoBcKOMY MHCTUTYTY B [lapmxke.

TepMuH «sinpo» (natT. nucleus) Beesnn B 1833 r. anrumiickuil 6orannk Pobepr Bpayn (R.Brown).
IIpuMmepHO B TO ke BpeMsi aBcTpuiickuit 3oos0r WUoranu Ilypkunbe (J. Purkinje) npennoxxun tepmun
«nporonyia3Mas (rped. proteros — nepsuuHbIM H plasma — odopMIIEHHOE Tes0; «NepBUYHOe 0hOPMIIEH-
HOe Tes10» ), XoTA dakTH4ecku ero Bees B 1844 r. Hemeukuit 6oranuk I'yro Moas (H. von Mohl).

B 1870-e roap! 6GbLI0 NMOKa3aHO, YTO AAPO PACTEHUH BOCNPOMU3BOJAUTCH JEJIEHUEM, U HOBblE fl-
pa mepexoaAT B AodepHHe KieTku. Torma >ke, no npemiioxkeHuio Hemeuxoro 6orannka CrpacOyprepa
(E.Strasburger), B kauecTBe CHHOHMMa AJis 0GO3HAYEHUA TPOTOILIA3MBbI, MJIM OKPY’Kalowei fapo cy6-
CTaHUMH CTAJId HCIOJIb30BaTh TEPMHH «LuTomnasma» (rpeu. kitos —cocya u plasma — odopmieHHoe
TeJNO; «KJIETOYHAS MPOTOIIa3Mas ).

B nauane 1880-x rogos Hemeukui# rucrosor ®nemunr (W. Flemming) nan nepsoe onucaHue Kapuo-
KHHE3a Y >KUBOTHBIX U MPEAJIOXKUII UCIIOJIb30BATh 4151 0603HaYeHHs TPOLECCa HEMPSIMOTO AeJIEHHUs sApa
TepMHH «MITO3» (rpey. mitos — HuTh). TepMunsl, o6o3HayarOle OTAe/IbHbIE CTANH, HIH (a3bl MUTO3a
(mpodasa, anadasa u T. a.) BBes Dasapy Crpacbyprep.

B konue 1860-x ronos Hemeuxuii 6noxumuk Muwep (F. Miescher) Bbinesinit u3 rHos GesikoBble MapKe-
PHI AApA —— CHCTOHBI, & TAKIKE «HYKJIEMH» — AJEPHBI MaTepHal, 06/1afaomuii KHCJIOTHBIMU CBOHCTBaMH.
To, 4TO B COCTaB «HYKJIEMHA» BXOJST a30THCTBIE OCHOBaHUs, YCTAHOBHJI B KOHue 1870-X rosjoB HeMenKuii
Groxumuk 1 dusnonor Koccens (A. Kossel, Ho6enenckas npemust no ¢puaronoruu 1 Meaunute, 1910 r.).
Torga e [Naynb Dpiux OTKPbUL B onbITax in situ BHYyTpHsepHYIO CyGCTAaHUMIO, UMEOILYIO BbICOKOE
CPOACTBO K FeMAaTOKCHJINHY M aHWJIMHOBBIM KpacuTessaM. JInsa ee o6o3HaueHuss DIEMHHT NPesIoui
MCIOJIb30BATh TEPMHH «XpOMAaTHH» (rped. chroma — kpacka).

B 1888 r. Hemelxuii uuTosor Banbaeitep (W.Waldeyer) Ha3pan XpoMaTHHOBBIE CTPYKTYPbI «XPOMO-
comamu» (rpey. chroma — kpacka 1 soma — Teno). C NoMOIIBI0 FeHEeTHYECKHX IKCIEPUMEHTOB B 1920-e
rofu! 6LUJI0 YCTAHOBJIEHO, YTO XPOMOCOMBI SIBJISIOTCHA HOCHTEJISIMH MeHOB. AMEpPHKaHCKHI reHeTHk Tomac
Mopran (T.H. Morgan, HoGeneBckas npemuss no ¢usMonoruu u Meauuuse, 1933 r.) oTKpbLI OCHOB-
HOM MEXaHU3M F€HETHYECKOH PEeKOMOWHALUM B AAEPHBIX KJIETKaX — MEHOTHYECKHI KPOCCHHIOBEp (aHIJI.
crossig over).

Jonrue noucku sapa y 6akTepuit He JasH OXKUAAeMOoro pedysbrara. OCTaBaIOCh MPEAIIONOXKHUTD, YTO
npoTomiacT 6aKTEPH MMEET IPUMHUTUBHOE CTPOeHHe U He AuddepeHIUPOBaH Ha AP0 U UUTOIIA3MY.

HanoMHuM, 4TO KJIETOYHYIO TeOpHUIO 000CHOBaJl HeMeukuit 3oosor Teozop 1lIBann B 1839 r. B ero
3HameHuTOM KHHUre «Mikroskopische Untersuchungen tiber die Uebereinstimmung in der Struktur und
dem Wachstum der Tiere und Pflanzen» siapo paccmaTpuBaercs Kak HeoTbeMJieMas YaCTb KJIETKH —
conditio sine qua non (J1aT. — HerpeMeHHOe ycioBue). II03TOMy He CleayeT yAMBASTLCA TOMY, 94TO pUTO-
H 300MOpdOJIOrH MBITATMCH 3KCIEPUMEHTANIBHO JOKa3aTh, YTO 6AKTEpUM UMEIOT PO MJIM XOTs Obl ero
mopdonoruueckuil 3ksuBasieHT. B nocneaneit yersepru XIX B. — nepeoii nososune XX B. npu pabore
¢ 6aKTEPHUAMH WUCIIOJIB30OBAJIHN CIELHAJbHBIE KDACUTEH JJIsl BbISIBJEHUS AAEPHOH CyGCTaHUMU U MEeTOZAbI
NPUTOTOBJIEHUA CBETOBBIX MIPENAapaToB, yXKe 0TPaboTaHHbIE Ha XKUBOTHBIX M pacTeHusix. [Ipu aTom y Gak-
TepHil HCKAJIM M «HAXO4WJIM» He TOJIbKO sAp0, HO U MeTada3Hble XPOMOCOMBI, & TaK>Ke OTIesbHbIe dha3bl
MmuTo3a. IIpu 3TOM 3a sSApO NpHUHAMAJM NMOAUGPOCHaTHLIE BKIIOUEHHA, 8 YYaCTKH 6ojiee MHTEHCHBHOIO
OKpAUIMBAHUA LUMTOIIA3MbI CYUTAIM XpoMocoMaMmu. Eciin «sapo» He Haxoauiu, TO 3TO O6bACHANM MeJl-
KUMH pa3mepaMu GakTepuii, MOBpeXKIEHUAMH NPH MOACOTOBKE [MPENapaToB W HEAOCTATKAMHM METOAMKH
OKPAlUNBAHHUA.

Opnako ofliee MHeHMe IMOCTENEeHHO CKJIOHAJOCh K TOMy, 4YTo y Oakrepuii Her sapa, a ero
POJIb UTPAET pacnpelesieHHasA MO BCell KJeTKe siaepHas cybcraHuus. Jlomyckanau U Apyrylo BO3MOX-
HOCTb — 4YTO GaKTepHabHaA KJeTka qud dpepeHIMpOoBaHa Ha TOHKHH neprHdeprUyecKHil CJIOH IUTOomIa3-
MBI H KOHIEHCHUPOBAHHOE <«IEHTPAJILHOE TEJIO» — SKBHBAJIEHT SiAPa C XPOMATHHOBBLIMH CKOIJIEHUSIMM,
KOTOphIE PACNPENEAIOTCA MEeXAY HOYEPHHMH KJIETKAMH B OTCYTCTBMM OOpDa30BaHUsST MHUTOTHYECKHX
buryp.

Hapagy ¢ stuM, Bo BTopoit nosioBuHe XIX B. BLICKa3bIBAIKCh 60JIe€ IK30THUECKHE MIPEANIOJIOKEHNA
0 BHyTpeHHeM cTpoeHnu Gakrepuit. Hanpumep, Hemeuxuit uuronor Brounu (O. Biitschli) cuurasn, uro
6akTepus npeacTaBisieT coOOM JIMIIEHHYIO LUTOIIA3MB] KJIETKY-ApO.

Yro KacaeTcsi caMMX MHKPOGHOJIOTOB, TO OHH MHTYUTHBHO BOCMPUHHMMATH GaKTepuil KaK CaMOCTO-
ATEJBHYIO TPYIINY >XUBBIX OPLaHU3MOB, HE OTHOCSIIMXCS K LIAPCTBaM MPOTHUCTOB, rpuboB, pacTeHult u
JKMBOTHBIX. He3aBHCHMO OT Toro, Kak pewaJjicsi BOIpOC O MecTe GaKTepHil B TaAKCOHOMHYECKOH CHCTe-
Me, 60JIBLIMHCTBO MMKPOOHOJIOrOB NPEAIOYUTAIIO PACCMATPHUBATE X KAaK IIPSIMBIX IOTOMKOB «LIUTOA» —
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6e3bAZiepHbIX MPOTOKJIETOK C NPDUMUTHBHBIM ypoBHeM opraHusanuu (rped. kitos — cocyn n eidos — no-
106ue; «nomo6HBIN KJeTKes ).

W e o yuronax BbLABHHYJ eme B 1860-e rogn Hemenkuil HatypaaucT DpHCT lekkensb (E. Haeckel).
OH paccMaTpuBaJ MX KaK BbIMEDILIEE NIEPEXOJHOE 3BEHO MEXK/Y HEXXHMBOH H XKMBOIl MaTepuei.

OpHako Ha TOM JTalle Pa3sBUTHUH MHKPOOHOJIOTMHM HEBO3MOXKHO ObLIO [aThb NPAaBHJIbHBIA OTBET Ha
BOIIPOC, CYLIECTBYeT Ji¥ sApo y Gakrepuit mian Her. OCHOBHas NMpUYMHA 3aKJO4yajlach B OrpaHHYeH-
HBIX BO3MOXKHOCTSX CBETOBOI'O MHUKPOCKOIIA, pa3pelaolas CHJIa KOTOPOro He N03B0JisAJa yBUAETh Yiib-
TPacTPYKTYpPy 6aKTepHasibHOM! KJIETKH.

Ilepexon Ha HOBWI MeTOAUYeCKU ypoBeHb cocTosiicsi B 1930-1950-e roap!, koraa 6bl10 Hala)KeHO
TNIPOMBIULTEHHOE NPOM3BOJACTBO 3JIEKTPOHHLIX MHKPOCKOMNOB, a TaK»e OblIM U300pETEHB! CHelHaJIbHbIE
MeToAb! PUKCALMH, 06€3BOXKHUBAHUA U 3AIMBKY MaTe€pHAIa B MOJMMEDHBIE CMOJIBI. DTO MO3BOJIHIO I110-
JIy4aTb YJbTPATOHKHE CPe3bl, OTAEJIbHBIE YaCTH KOTOPbIX [0-pa3HOMY 3aJep>KHBaloT CpOKYCHPOBAHHDII
ny4oK GhICTpbIX 3eKTPOHOB. B kKoHue 1960-x romos 6bljI0 NOKa3aHO, YTO MCTHHHOE AAPO MMEET JBOii-
Hylo Mem6paHHYI0 0607104Ky, KOTOpas CiayXuT rpanuueit mexay JHK-comep>xammmu cTpyKTypamu u
uuronnasmMoii. Oka3asoch, YTO AAepHas KJIeTKa He TOJIbKO OKPY»KeHa MeMOpaHOii, HO ¥ COLEP2KHUT BHYT-
PEHHIOIO CHCTEMY 3JIEMEHTapHBIX MeMOpaH.

CKOpO BBISICHHJIOCh, YTO ¢hU3HYecKas rpaHula sapa, obpa3oBaHHasA ABOHHON MeMGpaHHON 060J104-
KOH, OTCYTCTBYyeT y <«HCTHHHHIX» OaKTepHIl M aKTHHOMMLETOB, & TAaKXe y CHHe3eJIeHbIX BOAODOCJEH,
KOTOPHLIX B TO BpeMs OTHOCHJIM K o6bekTaM 6oTaHuku. Kpome Toro, 6b1y10 yCTaHOBJIEHO, UTO Y MPOKapH-
OTOB HE IPOHCXOLAT NMPOLECCH], THIIMYHbIE IS SAEPHbIX KJIETOK — 00paTHMas KOHIEHCAIUSl XPOMOCOM
B XOZI¢ KJIETOYHOI'O LHMKJIA C PACXOXKIEHHEM CECTPUHCKHX XPOMATHUA NPH MHTO3€ W Cerperauusi rOMoJo-
THYHBIX XPOMOCOM NpHu Mele3e. HU3Ky10 NJI0THOCTL XpoMaTHHa GaKTepH 10 CPaBHEHHMIO C XPOMATHHOM
AAEPHBIX OPraHM3MOB OTMeyvaJsH eue 6sarogapsa cBeToBoit MHKpockonuu B KoHUe XIX —navane XX B.

B 1930-e roxapt naes dayapa [laTroHna o robaibHOR AMXOTOMHY IPOKAPHUOTOB M 9yKa-
PHOTOB OCTajIaCh HE3aMEYEHHOH ellle IOTOMY, YTO HUKTO He I1003pEeBaJ O poiu MeMbpaH
B KOMIIAPTMEHTAM3AalNN KJIeTKH. Korjga nuMTosiorus nepeunia Ha yJIbTPACTPYKTYDHBIH
YPOBEHb HCCJIEIOBaHMU#, OKa3aJI0Ch, YTO AP0 UMeeT MeMOpaHHY0 000JI04Ky, KOTOpas He
TOJIBKO M30JIAPYET XPOMATHH, HO U KOHTDOJIMPYET €ro MOBeJeHHe B OHTOTEHe3e.

B cepeanne 1960-x ronos Pomxep CraHuep BepHysCcs K ujee riiobanpHON JUXOTOMUH,
HO y>Ke Ha HOBOM yPOBHE — C Y4YeTOM JOCTVKEHHN eHEeTHKH, OMOXUMUHU U SJIEKTPOHHOM
MHKPOCKOIIFH.

Kprrepnn, KoTOpble MCIOJB30BAIM €ro MpeleCTBEHHUKH (Croco0 Pa3sMHOXKEHHs,
THN MHUTAHUS U T.[J.), He MO3BOJISAIM PAaCcCMaTpPHBATh GAKTepHH KaK CaMOCTOATENBHYIO
rpynmy >uBbIX OpraHu3mMoB. CuTyaunus o6beKTHBHO YCIOXKHSJIACh TeM, 4TO GakTepun
o4eHb pa3HoOGpasHbl o Mopdonoruu. OaHu (HUTYATHIE AKTUHOMMIETHI) BHEIIHE Ha-
[IOMUHAIOT MUnenuaibHbie rpudsl. Jpyrue (o6pasyromine oKpalleHHblE IUIOJNOBBIE TENa
MHKCOGAKTEPHH) TIOXOXKH Ha MHUKCOMHIETOB, THEThU (C KiIeTKaMH chepruvecKol uiu -
JIANCOBUAHOMN OPMBI, pacTylUe Ha caxapax)— Ha JPOX KM, YeTBepThle (nuaHobakTe-
PHH) — Ha BOAOPOCIH, NsAThie (KPYIIHbIE [IONBUXKHBIE GalllIIIbl) — Ha PECHAYHBIX HHDY30-
puit u T. 1. [losToOMy Ha pa3sHBIX 3TANAX PA3BUTHSI MUKPOOHOJIOrHH OaKTEPHit I00YEPETHO
OTHOCWJIM K Ij@pcTBaM mpotuctoB, Fungi, Plantae n Animalia. Kaxxymeecs orcyrcrBue
[IATOJIOTMYECKOM crnenuduKy He MO3BOJISIO OTBETUTh Ha Bompoc «quid est bacteriums
(;1aT. — 9T0 ecTh GakTepus) U YeTKO OOBACHUTH, YeM GaKTEPHH OTIAMYAIOTCH, HAIPUMeD,
oT nHdy30puit NN ApoXKOKeN-caXxapOMHUILIETOB.

Pomxep Crsnuep paspun uaeto dayapa [llaTona o aByx riobanbHeix MopdoTHmax
U BepBble 00bACHMI crienudHBKy cTpoeHus GakTepnit. OQHOBPEMEHHO C 3THM OH OIIpe-
JeJIiJI MeCTO HGakTepuit B TAKCOHOMHYECKON HepapXuH, MPEeIJIoXKHUB PacCMAaTPUBATh Tep-
MHHEI «IIPOKApWOTHEI> U «DakTepum» B KadecTBe cMHOHMMOB. U, HakoHer, oH noxpas-
JeJII KJIETOYHbIe CyIIeCTBa Ha J(Ba LIapCTBa — LAPCTBO SAePHBIX OPraHM3MOB (regnum
Eucaryotae) n napcrso npokapuoTtoB-6akTepudt (regnum Procaryotae).

Taxum obpadom, 6 pamxar Juromomudeckol mezacucmemdv. 6AKMEPUY DACCMAMPU-
eatomca xax maxcon Procaryotae.
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Crannep 6bUT BBIHYXKJIEH IPU3HATD, YTO GONBIINHCTBO XapaKTePUCTHK OaKTepuil HO-
CHT HETQTMBHBIA XapakTep (OTCYTCTBHE SApa, NOJOBOIO NPOIECCa, CEKPEIMH ¢ NOMOIIBIO
annapaTa ['onbmKu, Bakyosiel, (haronuTosa U MMHOLUTO3a, aMeOOUTHOrO IBHXKEHHUS U TO-
Ka IATOINJIA3MBbl, [ITOIJIA3MATHIECKUX 3HIOCUMOMOHTOB U OJIyaBTOHOMHBIX OpTaHesul U
T.4.). Tem He MeHee, OH He TOBOPHJI O «IPHMUTHUBHOCTH» GaKkTepuasbHol kneTku. Hanpo-
THB, OH IIOJYE€PKUBAJI, YTO IPOKAPUOTHI C SYKAPUOTAMHU IIPUHALJIEXKAT K PA3HbIM THIAM
KJIETOYHOI OPraHU3alliy M YTO y NPOKApPHOTOB MMEIOTCH CTPYKTYPHI H (DYHKIMH, OT-
CYTCTBYIOIHE y 3YKapHMOTOB (HeyHHUTapHble MeMOpaHbl, (GDYHKIMOHANILHBIE BKJIIOYEHHS,
XEMOCHHTE3, AUA30TPOdUs U T. 11.).

IMockonbky CTaHuep odeHb yOeIUTEIHLHO apryMEHTHPOBAJ CBOKO MO3UIIMIO, «IIPOKa-
PHOTHASI» KOHIIENIUS PACIIPOCTPAHUIIACH JAJIEKO 34 Mpeesbl OAKTEPHOJIOrHH, a PeaHu-
MHPOBAaHHbIE UM TEPMMHBI «IIPOKAPHUOTBI» U «3YKAPHOTHI» ObLIM BKIIIOYEHH! B GHOJIOTH-
gecknit cnoBapb. OQHAKO €C/IM UX MOHUMATh OYKBaJIbHO UJIM HOBEPXHOCTHO, OIIMGOYHBIE
BLIBOJIBI HEM30EXKHBI.

2.4. MHOTOBHAYHOCTDb TEPMUWHA <«ITPOKAPUOTHI»

TepMuH «IPOKAPHOTHI» OOBIYHO PACIM(POBBLIBAIOT KAK «THII KJIETOYHOrO CTPOEHHMS,
XapaKTepHU3yIOIUHCSa 0OTCyTCTBIEM 0OPMIIEHHOrO sigpay. OJHAKO rpedecKasi IPUCTaBKa
pro- MHOrO3Ha4Ha, ¥ [I09TOMY T€PMUH «IIPOKAPUOTHI» MOXKHO IPOYECTh MO-Pa3HOMY:

—KJIETKH, KOTOPBIE COAEPXKAT «IIPOLIE YCTPOEHHOE SIPO»;

— KJIETKH, KOTOPbIE COAEPXKAT CTPYKTYPY, «3aMEHSIOIYIO SPO»;

—KJIETKH, KOTOPBIE COAEPMKAT «IBOIOLUOHHLIN MPEAIIECTBEHHUK SAPay.

Hackosbko 3Ti cMbICIOBbIE BapHAHThI COIVIACYIOTCS C LIUTOJIOTHYECKUMU JAHHBIMY, &
TaKXKe C PEJICTABIEHNAMU O DUIOrEHNH KJIETOUHBIX OPraHU3MOB?

MoxHo 111 rOBOPUTD O TOM, YTO IIPOKAPUOTHI COJIEPIKAT <IIPOIIE YCTPOEHHOE AAPO» 7
Yr0661 OTBETUTH HA ITOT BONPOC, AOCTATOYHO B OOIIEM BHE CPABHUTH CTPOEHHE H KOM-
NapTMEHTAJIN3AIMIO XPOMATHUHA Y 3YKAPUOTOB U [IPOKAPHOTOB.

SAnpo —3To oauH M3 JudpPepeHIHPOBAHHBIX KOMIIADTMEHTOB Y T€X OPraHU3MOB, KOTODbIE IPHHA/LIe-
#aT K PpusoreHeTn4eckoMy aomedy Eucarya. OHo conep>KUT HyKJjeoma3My U CyObsiepHble CTPYKTYPbl
(6oraThiit 6e1KOM XPOMATHH, AAPBILKOBbLIA OPraHU3aTOP, CILIAHCOCOMEIL, JAMHHY H T. A.), MMEET OTHOCH-
TeJIbHO 2KECTKYI0 000JIOUKY C [IOPaMH, ¥ €ro MOXKHO BBIAEIMTb B MHTAKTHOM COCTOSIHMM. S1apo siBnsiercs
YHHKANILHO!M OpraHejiof, B OTHOLIEHHH KOTOPOH COG/II0JaeTCA NMPUHLHI «BCE MJIM HUYETO».

Y npokapHOTOB OTCYTCTBYIOT BCE NEPEUYHCIIEHHblE NpU3Haku sAnapa. Vx xpomaTtun 6Genen Gesikom
u npeacrasaser coboit «ronyro» JHK, KoTopasi KOMIOAaKTHO yJI0)KE€HAa U HAXOJUTCH HENOCPEICTBEHHO
B upToria3Me. IloaToMy CTpyKTypy, B COCTaB KOTODOi BXOAMT I€HETUYECKHH MaTepHall NIPOKapHOTOB,
MOXKHO PAaCCMATPHBATb KaK aJIbTEPHATUBY AJPa H, [0 ONPEJEJIEHHON CTENeHH, KaK ero byHKIMOHANbHAIA
3KBUBAJIEHT.

B 1892 r. Hemeuxuii anvrosor I'meponnmyc (G. Hieronymus) npemjioxkusi Ha3biBaTb <«LEHTPaJbHOE
Tesio» 6aKTepHil M CHHe3esIeHLIX BOAOPOCael «OTKpbIThiM» siapoM (HeM. offene Zellkern) B nmpotuBono-
JIOXKHOCTb «3aKPLITOMY» APy BhICIIMX OpraHu3moB (HeM. geschlossene Zellkern). ITo yacTu Jloruku srta
HAes HeyJauHa, TaK KaK CyTb si[pa 3aKJ/II0YAeTCsl HMEHHO B €ro 3aMKHYTOCTH, T. €. OTHOCHTEJILHOH H30-
JIAUBH OT BuTonNa3Mel. OQHAKO 3TO ObIT MHTYHTUBHBIA LIAT HA MYTH K COBPEMEHHKIM NpPEACTaBJIEHHAM
0 KOMNapTMEHTAIH3aLMH 6aKTePHAIbHON KJIETKH.

TockonbKy A4pO yCTPOEHO, B 06ILEM, CTaHAaPTHO, IPHCTABKa 3y- (Cpey. ev — HaCTOSALUMI) B TepMHHE
43YKADHOTBI» SIBHO JIMIIHAA. B coBpeMeHHO iuTepaType y2Ke 4aCTO BCTPEYaeTCA UCIIPaBJ/IeHHbIA TEPMHH
<KADHOTRI» (rped. caryon — sJpo; «siAEPHBIE» ).

JonycTnMo M mMpMAaBaTh TEPMUHY <«IIPOKAPHUOTHI» C CMBICJOBOM OTTEHOK <«CTPYK-
Typa, 3aMeHsionIas s1apo»? Jla, HocKonbKy ¢nocob KOMIapTMEHTAIH3AIMH [€HETHYECKO-
ro MaTepuajia y IPOKapHWOTOB NPHWHIUIINAJIBHO HHON IO CPDABHEHHIO C ANEPHBIMH Opra-
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HU3MaMH. B 6akTepuosiorn4yeckoi IuTepaType IMUPOKO HMCIIONbL3YETCS TEPMUH «HYKJIEO-
uay» (sat. nucleus — sapo u rped. eidos — BUA), OQHAKO He CJeLyeT FOBOPUTDH O 10o10buu
anpy. Ilo orHomenuio k npokapuoraM Tem 6oJiee HeNL3S HMCIOIL30BATH TAKHWE TEPMH-
HBI, KaK <«SIPO», «9KBHUBAJIEHT SAAPa», «SIEPHOE TeJIO», «sJepHas 00J1acThb» U «HYKJIEO-
1a3Mas.

HHK-conep>kaipe cTpyKTypbl 6akTepuii Ha3bIBaloTCst XpoMocomaMu. [1o oTHOIIEeHHIO
K GaKTepUaM HCIOJIb3YeTCs ellle U TEPMHH «reHO(op» (rped. genos — IPOUCXOXK ACHHUE
¥ phoros — HecyIuii; «HOCHTENb EHOB» ), KOTODPBIA B 1968 . npeioKui aHrIHHACKAHA
renerux Xstec (W.Hayes). OgHaKo 3TOT TeDMHUH HeceT He IIMTONOIMYECKHi, a uHGOp-
MAIMOHHBIN CMBICJI.

Hakonen, MoxxHO 11 cOOOIIATD TEPMHHY MPOKAPHOTHI CMBICJIOBOM OTTEHOK — «3BO-
JIIOLMOHHBIA NPEIUIECTBEHHUK siapas? MHBIMHA CI0BaMH, CYIIECTBYET JIA IBOJTIONNOHHAS
[IPEEMCTBEHHOCTDb MEXKJy NPOKAPHOTAMH ¥ SYKAPHOTAMHU?

Ha stor BOmpoc maercsa orpurarenbHbiti orBer. Ho xorst GakTepuu He ObLIM 3BO-
JIOOUOHHBIMU IIPEAIECTBEHHUKaAMU CaMUX 3YKapHuOTOB, OHH SBJIAIOTCA 3BOJIIOINTNOHHBIMHA
npeaUIeCTBEHHUKAMH UX IUTOMIa3MaTHYEeCKUX OPraHelJ — MUTOXOHADUH U IJIacTHJ,

Jo cepeaunnr 1970-X rofoB rocrnoACTBOBAJIO MPEACTABJIEHME O TOM, YTO 3IBOJIIOIIMOHHOE APEBO
KJIETOYHBIX OPraHU3MOB pa3BETBJSIETCH Ha ABa crBoja. OJMH M3 HUX —3TO CTBOJI 3YKApMOTOB, NOJ,
KOTODHIMH TOHHMAJIH SJEPHBIE KJIETKH C OJIyaBTOHOMHBLIMH OpraHejiaMH (MUTOXOHAPHAMM M [Ja-
crugamu). Jpyroit —3To cTBOA npokapuoToB-GakTepuii. IIpeanonaranocs, 4To NPOKapHOTHI-GaKTEPUH
00pa3yioT MOHOUIETHYECKYIO rpymnny. EAMHCTBO NPOHCXOXKIOEHHA ALAEPHBIX OPraHU3MOB COMHEHHMH
He BRI3BIBAJIO.

OBuMM MPOTOTHIIOM KJIETOYHBLIX OPraHU3MOB CYMTANIM apxandeckux 6akrepuit. B 1960-1970-e roasl
6bLJ1 IPEJIOXKEH PAJ FUIIOTETUYECKHUX CLEHAPHEB, COIJIACHO KOTOPBIM 3YKapHOThI npon3ouuind 6iarosa-
psl IOCTENEHHON KOMMNapTMeHTaIn3auny 6akTepranbHolt KieTkd. Kananckuit 6orannk @paucuc Teitnop
(F. Taylor) Haspan 3To «aBTOreHe3oM» (rped. avtos —cam M genos — npoucxoxzaenue). CornacHo rumno-
Te3e aBTOreHe3a, sifiepHasi 060JI04Ka, SHAOIUIA3MATUYECKUH PETHKYIYM, annapat [oba ki, JTU30COMBI U
OpyTHe KOMIIAPTMEHTHI 3yKapHOTOB BO3HUKJIM B pe3yJibTaTe AudpepeHuHanuy y4YaCTKOB LUTOIIa3MaTH-
4eCKOit MeMOpaHbl, KOTOPbl€ Pa3pacTaluCch U HHBArMHUPOBAJIHM B LMTOMIa3My. IIporcxoxieH1ue MUTOXOH-
JpHii U MJIACTHJ CBA3BIBAJIM CO ClELMaNn3alyeil OTAEJbHBIX YYacTKOB LUTOMJIA3MAaTHYECKOH MeMOpaHbl
¥ HX NpeBpalleHHeM B 1peobpa30oBaTesd XUMUYECKO! ¥ CBETOBOW SHEPIUM.

B konue XIX -—mHauyane XX B., 3a0/iro OO NOABJEHUS CHIOTE3bl aBTOreHe3a, PYCCKHUil GOTaHMK
A.C. ®amuHupH, pycckuii 3oomor K. C. MepexkoBckuit 1 Hemeuxwnit 6otanuk Ilumnep (A.Schimper)
NMPeJIOXKUIIH AJITEPHATHUBHBIN CLIeHADHIl SBOJIIOLIMOHHOIO MPOUCXOXKAEHUS ILUIACTHL U MHUTOXOHAPHH —
runore3y cumbuorenesa (rped. sym — BMecTe, bios — »xu3Hb K genos — npoucxoxaenne). [losanee @pan-
cuc Taoitnop Ha3Bas STOT CLUEHAPUH «KCEHOreHe30M» (rped. Xenos — Yy’Koil U genos — NPOUCXOMKAEHHUE).

B cooTBercTBHU CO cueHapHeM CUMOHOreHe3a, IIACTHABI ¥ MUTOXOHADHH SIBJSIOTCS NOTOMKAaMH 3H-
JocuMbnoTnyeckux HGakTepuii, KOTOpbIE [OTEPS/IM CIOCOOHOCTh K ABTOHOMHOMY CYLUECTBOBAaHHUIO U CIle-
LHMaJIH3MPOBAJINCH [J1s1 CHAbXKeHNA KJIETKH-XO3fHHA SHEprueit ¥ OpraHu4eCKMMH BELECTBAMHU.

MHorue roas! cuMbHoreHe3 pacCMaTpHBAJIM Kak (aHTacTH4ecKuit cueHapuit. B nmyuinem ciyyae cum-
Tajii, YTO OH He UMeeT (PAKTHYECKHX JI0KA3ATeJLCTB. EMy mpeanouuTtanu «bosiee nmpaBaonoo6HbIN»
cueHapuii aBTorenesa. OHaKO B HACToOsilliee BPeMsi CUMOMOreHe3 MIAacTHA M MUTOXOHJIDHUHA MOJHOCTBIO
MOATBEPK/JAEH Pe3yJIbTaTaMH CPaBHHUTENbHOrO aHalM3a rexa 16S pPHK.

B navane 1980-x romoB uaero CHMMOHOreHe3a peaHHMMHPOBAJa aMEPHKaHCKUN Mukpobuosior Map-
reauc (L. Margulis). OHa yepecuyyp ZeTaM3UpOBaJia CAMOHOr€HETHYECKHI CLEHAPUH M JaXke Ha3Baja
COBpEMEHHbIX GaKkTepuit (MUKOMIA3MBI, CIIUPOXETHI, HaHOGAKTEPHH, MPOXJIOPodUTH] KU rennobakTepun),
KOTOpHIe, 110 €e MHEHMIO, SIBJIAIOTCH NPEALIeCTBEHHUKAMH COOTBETCTBEHHO LMTOMIA3MATHYECKOrO KOM-
NAPTMEHTa U KCYTHUKOB, a TaKXKe IJIACTUJ, cofepKaiux xaopodusi c. OgHaxko BCKope 66110 NOKa3aHO,
4yTo 6aKTepHH AeHACTBUTENbHO SIBJISIOTCH IBOJIIOLMOHHBIMM MPEJUIECTBEHHUKAMHU IJIACTHI U MUTOXOH-
OpHUi, HO HE APYTUX OpraHeJUT 3YKapHOTHOH KJIETKH.

C ozHoOM CTOPOHEI, JaHHEIE, MOJYYEHHBIE C TTOMOUIBI0 MOJIEKYJISIPHO-GUOIOrMYECKUX METOMIOB, MOA-
TBepauau runoredy PamuHikIHA—MepexkoBckoro—IlIuMnepa 06 3HAOCHMOHOTHYECKOM IPOHCXOXKAE-
HHUH TUIACTHA 1 MUTOXOHADHHA. C fpyroft cCTOPOHBI, 6bUIa JOKa3aHa HECOCTOATEBHOCTb THIIOTE3HI O IIPO-
HMCXOXKJEHHH 3YKapHOTOB OT GakTepuit.
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[To coBpeMeHHBIM JaHHBIM, [7106aJIbHOE IBOJIIOIMOHHOE JPEBO PAa3BETBJIAETCH HE Ha
JBa, a Ha TPH CTBOJA. [IBa NMPOKApHOTHBIX CTBOJA, OakTepUH U apxed, cOPMHpOBa-
JUCh HE3aBHUCHMO JPYTr OT Apyra. UdTo KacaeTcsl 9yKapHOTOB, TO OHH BO3HMKJIH HE KakK
OT/JENbHAH BETBb CTBOJIA GAaKTEpHi, a OIPEACTABISAIOT cOOOM TPeTHii CTBOJI.

2.5. BAKTEPUU KAK ®UJIOTEHETUYECKUI
AJOMEH BACTERIA

Kpymenune quxoroMuydeckod cucTeMsl rmpousouuio B cepexuse 1960-x ronos. Ilossn-
JMChb JaHHBbIE, WIAYIIME B Pa3pe3 C IOCTYJIATOM O MOHOMHUJIETHYHOCTH MPOKAPHOTOB, a
TaKXXe He MOJTBEPXKIAIoLHe TUIoTe3y 00 SBOJIOLHNOHHON IIPEeMCTBEHHOCTH MeXK Iy Oak-
TEPUSMH ¥ 3YKapHUOTAMM.

Ecnu panbie 6noxuMmyecKie XapaKTEPUCTUKHN HCIIOJIb30BAINCh B KA9€CTBE PAIOBOrO
TAKCOHOMHMYECKOIO IIPU3HaKa, TO Telepb CeKBEHMPOBaHMWe OEJIKOB M HYKJIEMHOBBIX KHC-
JIOT CTAJIO [VIABHBIM OPYKHMEM XeMOCHCTEeMATHKHU. [loslydeHHbIe PE3y/abTaThl MO3BOJIUIIN
PEKOHCTPYHMPOBATE (DUIIOr€HEeTHYECKHE CBSI3HM Ha, BCEX YPOBHSX 9BOJIIOIMOHHOIO ApeBa —
OT OCHOBAHMS CTBOJIA JIO BEPXa KPOHBI.

B 1965 r. amepukanckue 6uoxumuku [Tonunr (L. Pauling, HobesieBckast mpemus mno
xumun, 1954 r.) u 3akepkengn (E. Zuckerkandl) npuiiu k npuBIMnMaNsHO HOBO uzee
0 «MOJIEKYJITpHOM nasteoHTOosNIOrMUy. OHHU MOHS/HN, YTO (DHIIOrEHUIO0 MOXKHO U3ydaTh He
TOJLKO [yTEeM CpaBHeHUs (PEHOTWIIOB, HO ¥ IIyTE€M CpPaBHEHHs (HU3MYECKOM CTPYKTYDHI
reHoMoB. Takas 3a/1a4a TpyJAHA U B Halld JHH, & TOTAA OO 3TOM He MOIJIO OBITH M pedH.
[TosToMy B KatecTBe MHAMKATOPOB (PUJIONeHUH MIPEAJIarajioch BrIOpaTh HanboJiee KOHCEp-
BATUBHBIE [eHBI UK 3aKOLMUPOBAHHBIE B HUX GeJIKH.

[Tonuer 1 3akepKeHJ1 CYMTANIN, YTO IBOJIONMS KOHCEPBATUBHBIX GEJIKOB, IPOKCXO-
JAmad yTeM HaKOIIEHHS CIAy4adHBIX MyTaiuil, TECHO CBA3aHa C IBOJIIOLMEI PeHOTHIIA
B 1ejoM. I1osToMy cpaBHeHHe aMHHOKHCJOTHBLIX TIOC/IEA0BATEIbHOCTEH TaKUX OEJIKOB Y
Pa3HBIX OPraHU3MOB CJIY>KHT MEPON AMCTAHIUH MEXKIY BUJAMHU M TaKCOHamM 0oJjiee BbI-
COKOTO PaHra.

Ecnn [onycTuTh, YTO CKOPOCTb MYTHPOBAHHUS OTHOCHTE/ILHO MMOCTOSHHA, TO B KAYECTBE XPOHOMETDA
MOXXHO MCIIOJIb30BATb MAKPOMOJIEKYJIbI, IIEPBUYHAs CTPYKTYpPa KOTOPBIX HeceT B cebe HacJ/leJCTBEHHYIO
udopmanmo. OHE HA3LIBAIOTCA «CeMaHTHAaMM» (rped. semaine — nevyatats ¥ eidos — nogobue). dToT
XpOHOMETP O6'bEKTHBHO NOKA3BLIBAET BPEMH, NPOLUEIIEE C MOMEHTa AUBepreHuMu 06bekToB A n B, T.e.
3BOJIIOLMOHHAA AMCTAHLMWS OLIEHUBAETCS N0 FOMOJIOCMHM CEMAHTHI.

OcHoBHble TpeGOBAHMA K CEMaHTUAE ONPEEISIOTCA XapaKTEPOM 3aJadyd M CIocoOOM ee pelleHus .
B 3aBUCHMOCTH OT Kpyra 06’beKTOB, MO>XHO HCINOJbL30BaTb pa3Hbl€ THIILI CEMaHTHA. Hepsoe MecCTO 3a-
HHAMAIOT apXaHn4eCKHe, MOBCEMECTHO pacCnpoCTpaHEHHbIe CEMAaHTHUALI. Bonee OrpaHH4YeHHO€ IIPUMEHEHHE
HMEIOT CEMaHTH[bl, NO3JHO NpuobpereHHble B xoae 3Bosouuyn. HakoHel, MHGpOpMalnMOHHas €MKOCTb
CeMaHTHBI, KOTOpasA rpy6o OLleHMBAeTCA BEJIMYMHON MOJIEKYJIAPHON MacChl, AOJKHA ObITb JOCTATOY-
HO Gosbiolt (MHaue spdeKT cyyalHON MO3UIMOHHONA 3aMEHB! OKAXKETCH CJIMIIKOM BBIPAXKEHHBIM) H
OIHOBPEMEHHO C 3TMM — yMEpPeHHO# (4TOo6h1 He co3jaBaTh TexHMYECKUX npobsem npu gemwndposke).

B kayecTBe CEMaHTHJ, NePBOHAYAJILHO aHAJIM3UPOBAJIM GEJIKM W MOJMIENTHAb], [TOCKOJIbKY MOJIEKY-
nspHaA Guosiorns B 1960-e roapl onMpasiach rJIaBHBIM O0Opa3oM Ha JOCTHXKEHUA XUMHH Genka. Bbibop
MaTepHaJia JJIf OLIEHKHM MOJIEKYJISIPHOI TroMoJordu 6bli HecsyualtubiM. B nepByo ouepenb, ceKBeHMpPO-
BAM LHUTOXPOMBI — PEJIOKC-(PEPMEHTBI, UIPAIOLIME KJIOUEBYIO POJib B SHEPreTHYECKOM MeTafonu3me M
NPaKTH4ECKH YHUBEPCAJIbHBIE.

C pa3BuTHEM MOJIEKYJIAPHON GHOJIOMMM HYKJIEMHOBBIX KHUCJIOT MOJIMIIENTHABI CTAJIN peXKe MCMONb30-
BaTh B KauecTBe ceManTu. Cpelay UCKIIOUeHH MOXHO Ha3BaTb Cybbemunuib H1 -rpancmonupyroupmx
AT®a3, peppenokcunnl, pakrop pekombunaumu RecA u MosekysnsipHble LIANepOHBbI.

CpaBHMTEJILHEIE PE3YJIBTATHI, [I0JIyYeHHbIE IPH CEKBEHUPOBaHUH 6€JIKOB, HAILJIM IPUMEHEHHE B YacT-
Holt knaccuduKanuu GakTepull, OAHAKO HE OKA3aJiM 3aMETHOIO BJMSHHSI Ha METaCUCTEMATHKY.
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B cepenune 1970-x ronoe Kapn Bo3 npenioxus HOBRIA MeTon AJisi aHaJIu3a MOJIEKYJIAPHO# dbuno-
PEeHHH, OCHOBAHHBIA Ha CEKBEHHPOBAHHY e GeJIKOB, a HyKJIEMHOBBIX KHCJIOT. [loka3aTenem JuBepreHuuu
CJIY2KMJIM HE AaMMHOKMCJIOTHEIE [10CJIEA0BATEILHOCTH GEJIKOB, & HYKJIEOTHHBIE NI0CJI€I0BATENILHOCTH YHHU-
BEpPCaJIbHO PaClpPOCTPAHEHHBIX [E€HOB.

B kauectBe cemanTnz 6butn BriGpannl pPHK, T. e. nonnHykneoTHap!, BxoAsiue B cocTaB pubocom.
ITonapHo cpasuuBanucs, pPHK manoit unu 6onsioit cybbeauuun. B cnyyae npokapuoros sto 16S pPHK
u 23S pPHK, a B cayvae sykapuoros — 18S pPHK u 28S pPHK.

IlepponauanbHO MeToz Bo3a 3aKJIIOYANICA B CEKBEHHPOBAHMHM OJIMCOHYKJIEOTHJAOB C YHCJIOM OCHO-
BaHuit 5-17, KoTopble MOXxHO 6bUI0 MoayuuTh M3 pPHK nocne o6paboTku Meskopaclmenasoolen 3H-
JOHYKJIea30oi. 3aTeM onpeaesnsiyii HyKJIEOTHUAHLIE T0CJIEL0BATENLHOCTH AJA (PParMEeHTOB OAMHAKOBOH
JAJIMHB], MM <«H30MMT» (Cped. isos — paBHblA U plevra — cTopoHa). M3 3THX «CJIOB» COCTaBJISUIH <Ka-
TAJIOrM» JJIsl KaXKAO0ro ob’beKTa M CPaBHHMBaM MX momapHo. VTorom cpaBHeHusi ciyxun <«kosddu-
upeHT noxobusi» (coxkp. aHru. similarity quotient; Sap), MakcHMaibHOe 3Ha4YeHHe KOTOPOro COCTaB-
asno 1,0 (100%). C y4yerom koadduimeHTa NoA06HS CTPOMJIACH SBOJIIOLMOHHBIE JEPEBbS — JEHAPOo-
rpaMMbl.

Ilo mMepe pasBUTHS METOLOB CEKBEHHPOBAHMUA OT ITOrO IMPHMHUTHBHOrO CNOCo6a MepeluId Ha peru-
CTPAUMIO MO3MIMOHHBIX COBNAJIEHHH B IBYX NOJIMHYKJIEOTHIAHBIX LensX. [1jist 3Toro npoBoguTCs onepauus
«BblpaBHUBaHus» (aHri. alignment — paBHeHHE B BOGHHOM CTPOIO).

ITocse Toro, kak GblIa OTKPLITA NOJIMMEpPa3Has LenHasa peakuus (aHm. polymerase chain reaction,
PCR), nosiBuwiach BO3MOXKHOCTb aMILIMHULUPOBATh NPAaKTHYECKH JI0Gble yyacTKu reHoma. Jlns storo
HCTIONB3YIOTCA crneurduyecKue npaiMepsl, ¥ MOJYyYEeHHBIE «aMIUTMGUKOHLI» JIMGO Cpa3y aHAM3HPYIOT,
60 NPUXOAMTCA UX JOMOJHUTEIbHO KJIOHMpPOBaTh B GakTepuansHoil nnasmuge. B o6oux cnydasx Bce
3aBepLIAETCA «[IPOYTEHHEM» MOCJIe0BATEIbHOCTH Ha ABTOMATUYECKOM CEKBEHATOpe.

Bnaronapsi ycoBepIIeHCTBOBAHHIO 3TON METOAMKH HA CMEHY CPaBHHTEJILHOTO aHAJIM3a IOJIHOpa3Mep-
Horo crpykTrypHoro resa pPHK («pJHK>») pasmepom B 500-2500 T.I1.H. [IPHMILIES] CPABHUTEJIbHBIN aHATU3
Bcero onepona pPHK. O6paboTKy AaHHBIX CTany OCYLUIECTBJIATbL MPH MOMOLUM CHELHMAIBLHBIX KOMIIbIO-
TEePHbIX POrPaMM, MO3BOJIAIOLIMX [IyTEM BLIDABHUBAHNA HE(PPArMEHTUPOBAHHBIX HYKJIEOTHIHKIX [1OCIIE-
Z[0BaTEJbHOCTEN OLIEHUTDH COBNAJAEHHE AHAJIM3MPYEMOro aMINIMPUKOHA C NOCJIEA0BATEIbHOCTBIO, JENOHH-
poBanHoit B 6anke gaHHbIXx Genbank.

B nosb3y Beibopa nmenHo pIHK Ha poJsib raBHOro ¢HIoreHeTH4ecKoro Mapkepa Bos u ero moce-
JOBaTeNH BHIABUTAKT OJHU U T€ XK€ JOBOJBI:

— BO3HHKHOBEHHE pPHOOCOM OJHOBPEMEHHO C KJIETKOW U MX 6Ge3asibTepHaTHBHas poJjib B 6MocHHTE3E
6eJika, CJIeICTBHEM Yero ABJSETCA HX YHUBEPCAJBHOCTD;

— NIPUCYTCTBHE BHICOKOKOHCEPBATHBHLIX H OTHOCUTEJILHO 60J1ee BapuabesIbHBIX yYAaCTKOB B MTOJUHYK-
neoruanoit e pPHK, 4To naeT BO3MOXXHOCTb OLIEHHBAThH KaK apXaUUYECKHE, TaK H [TO03XKe CJIOXKUBIIHECH
3BOJIIOLIMOHHBIE CBS3H;

— «M30XPOHHOCTb», T. €. OAWHAKOBbIN TEMN AHBEPreHUNH PUOOCOMHBIX I'€HOB BCIEACTBHE NOCTOSHHOMN
CKOPOCTH MX MYTHPOBaHHs y Pa3HbIX OPraHH3MOB, YTO MCKJIIOYAET BO3MOXKHOCTb OUIMG0YHON HHTEpHpe-
TaluuM GRICTPO MYTHDPYIOLIMX «TaXHTEJHYeCKHX» (rped. tachos — 6uicTphIf U telos — pesynbTaT) nocne-
JoBaTeNbHOCTEH Kak Gojlee apxaW4HbIX, a MeAJEHHO MyTHPYIOLMX «Bpagurennyeckuxs (rped. bradis —
MeJJIeHHBIA U telos — pe3yJsbTaT) MOC/eJ0BATENIBHOCTEN KaK MEHee apXaW4HbIX;

— pejiko HaboAaeMblil rOpU30HTaNILHLIN nepeHoc p/IHK, 4To no3sosisieT XpOHOMETPUPOBATH TOJILKO
JAMBEPreHTHYIO 3BOJIIOLHUIO.

Ilepsbiit 1 BTOpOit apryMeHTbI He BHI3bIBAIOT NIPUMHUMNHAJIbHBIX BO3paXkeHHH. JIBa Apyrux npoTuBo-
pedatr ¢aKTaM, KOTOPhIE CBUIETENbCTBYIOT O F€TEPOXPOHHON 3BOJIIOLMH PHOOCOMHBIX F'€HOB, & TaKKe O
4acTO Hab/I0JaeMOM Y MPOKapHOTOB SIBJIEHHH «TOPU30HTAJILHOIO» IIEPEHOCa FE€HOB. DTOT peKoMOMHAaIM-
OHHAII NPOLIECC MOXKET 3aTParuBaTh Aake reHbl, Kogupyoomue pPHK.

Tem He MeHee, TPOAYKTHBHOCTb NOAXOAA K aHaU3Y riobanbHoi dunorenun, npeioxeHHoro Bosom,
He BbI3LIBAE€T COMHEHHS, a N0JIy YEHHbIE BLIBOAbI CJIYXKAT KPaeyroJbHbBIM KAMHEM COBPEMEHHON MerakJiac-

cudpHKaLMU.

¥Yke camble niepBble pe3yinbTaThl Kapia Bo3a noka3aiy, YTo ZUXOTOMHS IIPOKAPUOTOB
M 3YKapHOTOB — 3TO UCKYCCTBEHHasl KOHCTPYKIMs, KOTOpasi HE COOTBETCTBYET peasibHOM
sposirorK reHoMoB. OKa3aJioch, 4TO I100asbHOE (DHUIIOreHETHYECKOE APEBO HMEET, IO
MEHbIIEH Mepe, MPUMOMUMECKYI0 CTPYKTYPY (puc. 2).

CtBoJIbI I7106aJIPHOTO APEBA COOTBETCTBYIOT (DHUIOTeHETHUECKHM MErATAKCOHAM, KOTO-
puie Bos HasBas «i1oMeHamu» (rped. domos — 10M, ceMbsi). TepMUH «IOMeH» COBEPLIEH-
HO He YCTPauBaeT TeX, KTO NPHUBBIK K TEPMHHAM «uapcTBo» (nat. Regnum) u «naauap-
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crBo» (n1aT. Superregnum). Kpome Toro, on ropa3no pasblie HCIONb30BAJICA B XUMMUH,
KpucTaJiorpadun ¥ (pU3NKe 3JeKTPOMArHUTHBIX sBJieHHH. TeM He MeHee, OH IMPOYHO
obocHOBaJICA B OMOJIOrMYECKOM cJjioBape u jaxke obunuansHo BeeaeH B 2001 r. Bo 2-e
m3ganne «PykoBoacTa Bepru nmo cucremarnke 6GakTepuits.

Homen Bacteria copMupoBasicsi paHbIlle JBYX OCTaJIb-

HBIX KX TIOITOMY OH KMMEET [PaBO NPETEHJOBAaTh Ha THUTYJ C

CaMOro apXamyHOro U3 Tpex jaomeHoB. [lomen Archaea, Bo-

IpeKH CBOEMY Ha3BaHMIO (rped. archaios — apeBHuit), nuBep- B

rupoBaJi ¢ foMeHoM Fucarya y»xe nocye Toro, Kak bakrepuu A
OTJENUIACH OT OCHOBAHUSI CTBOJIA (DHIIOreHEeTHIECKOro Ape-

Ba (pHc. 2).

Pe3ynbTaThl MaleoMMKpPOOHOJOrHYECKHX HCCIIEIOBaHHUN

CBHAETEJBCTBYIOT O TOM, YTO BO3PAaCT APEBHEMIINX HCKOMa-
eMbIX IMaHoGaKTepuit mpubsuKaercss K 3,5 MipH JjieT. 9T0 Puc. 2. Cxema robasbHOro
TIPOTHBOPEYHT BHIBOJAM MOJIEKYJISPHOU MaJIEOHTOJIOTHH, CO- dunoreneTHIECKOro 1peBa.
[JIACHO KOTOPBIM TPH IVIOOAJIbHBIX (DHIIOTEHETHYECKHX I0- A‘%”fg;fﬂ;ﬂii‘:ep""‘
MeHa AuBeprupoBaiu 1,5 Mipa JieT Ha3as (Tako# BHIBOZ OC-
HOBaH Ha pacyeTrax oOlero 4mcia MO3WIMOHHBIX 3aMEH HYKJIEOTHIOB IIPH HU3BECTHOM
cpeziHeM TeMIle MyTHpoBaHus — 1% quBepreHuun nocienosarenbHocTelt rea 16S pPHK
IKBHBAJIEHTEH SBOJIOLUOHHON auctaHuuu B 50 muiH jiet). McTHHHAS NpHYHHA CJIMIIKOM
00JIBIIOrO XPOHOJIOIMYECKOrO HECOOTBETCTBHS OCTaeTCH HesACHOW. Bo3MOXXHO, YTO 3BOJIIO-
ugd B HavaJje Oblia MeJJIEeHHON U, TaKUM 00pa3oM, K OCHOBHOMY IIOCTYJIATY MOJIEKYJISD-
HOM MAJIEOHTOJIOMMU — U30XPOHHOCTH TEHHOU POJOCJOBHOM — CJIE0BANI0 Obl OTHOCHTHCSA
KPHTHYECKH.

Homennt Bacteria u Archaea cocTosST U3 BeTBeld, COOTBETCTBYIOMMUX (bUIIOreHETHYE-
CKHM TakcoHaM — «dmiam» (rped. phyle — mnems). Obume xapakrepucTury (us, a Tak-
e UX NpeJCTaBUTeJIeH NPUBOAATCA B IVI. 7.

Cpeay mpoOKapuOTHBIX (DHMJI €CTh HE TOJBKO (DEHOTHUITUYECKH OXapaKTEePH3OBAHHELIE,
HO ¥ «danToMHbIe» uubl. [locnenune 060cobieHBl Ha OCHOBE NPSIMOIO aHAIN3a eH-
HBIX CTPYKTYD, [PH HOJHOM OTCYTCTBUH HH(MOPMAIMHN O (PEHOTMIIHYECKUX MPU3HAKAX
COOTBETCTBYIOLIMX KUBBIX 0OLEKTOB.

Crnioco6 BobIsiB/IeHHS (DAHTOMHBIX (DMJI OCHOBAH Ha, CKPUHHHIE KAK TPAJUIMOHHBIX, TAK
U «3K30THYecKux» Huu ¢ nmomoipio PCR-peaknuun. Kak yxxe ormeuanoch, U3 BOJHBIX,
IOYBEHHBIX U JPYTUX 06pa3LoB U3BJIEKAIOT MUKPOKOJIHYecTBa «npupoguoit> JHK (anri.
natural DNA). 3atem ee y4acTkn aMinuUMpyIOT U CEKBEHUPYIOT HOJIyYeHHbIE AMIUIN-
¢uxonbl. B pe3ysibrare oMCKOB, KOTOPBIE LieJIEHAIIPABIEHHO BeyTCs B [IOCJIEIHNE I'OZbI,
yncsio GaHTOMHBIX (bl GaKTepHUit TTOCTOSHHO PACTET, ¥ MIPOr'HO3bI, CKOJBKO UX, B KOHIIE
KOHIIOB, OKAXXeTCsl, [IPEXK,I€BPEMEHHHI.

CoBpemeHHass MerakJaccuuKanus MPOKAPHOTHBIX OPTaHM3MOB — GaKTEepPH U ap-
xelt —ocHoBaHa Ha (punorenun. Bo 2-m m3nanun «PyxoBoacTea Bepru mo cucremartuke
paxrepuit» (2001 r.) B cocrase nomena Bacteria Boigensior 23 ¢ubt BI-BXXIIT (cokp.
ot Bacteria), Ka>xJ10# U3 KOTOPBIX COOTBETCTBYET TAKCOHOMHUYECKAs PPYNIIa B PAHre OT-

zena. B cBowo ouepens, B cocraBe gomena Archaea suienstor ¢uiast Al u All (cokp. or
Archaea).

Ycranosnero, uro pPHK 6akrepuit Tonsko Ha 10% romonornyna pPHK uuToniasMaTuyeckux pu-
6ocoM simepHbIX OpraHu3MoB. B To >ke Bpemsi oHa BbIcOKO romosiornyia pPHK muroxonapwmit, pPHK
XI0ponIacToB 3enenbix Bopopocselt (Chlorophyceae) u Bhiclinx pacreHuit, a Takxe pPHK mnactupg
KpacHbIX Bopopocieli (Rhodophyceae). TO Cay»KHT OAHMM K3 OCHOBHBIX AOKA3ATENILCTB SHIA0CHMOHO-
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THYeCKON MpHpoAbl 3THX opraHerl. Muntoxonapuu orHocarcst k ¢uue BXII Proteobacteria (kmacc
«Alphaproteobacteria»), a nnactuaer Chlorophyceae, Boiciiux pacrenuit u Rhodophyceae — x dune BX
Cyanobacteria.

Takum o6pa3oM, HOKa3aHO, YTO IBOIONMOHHAS IPEEMCTBEHHOCTh MEXJY MPOKAPHO-
TaMH H sJIepPHBIME KJIETKaM# CyLIeCTByeT Ha caMoM aeje. OQHaKo 9TO KacaeTcst He Beeil
SIIEPHOM KJIETKH, a TOJIBKO ee JacTell — SHIOCHMOHOTHYECKUX OpPraHesl.

Cornacuo pesyabratam cekBenupoBanus 185 pPHK, sykapuorst o6pasyoor MoHodu-
nerndeckuii gomeH Fucarya. B To ke camoe BpeMs rumoresa 0 MOHO(HIETHYHOCTH IIPO-
KapHOTOB He MOATBEPINIACH: HesIEPHbIE KJIETKH, II0 MeHbIIeN Mepe, JudUIeTHIHDI.

Wrak, nocsie oTKpbITHsI OaKTEpUH NpEINCTABJIEHNAS O CYUIHOCTH STHMX MHKDOOPraHH3-
MOB M3MEHSAJINCH CJIEAYIOMUM 00pa3oM:

—IpHA OTCYTCTBHHM MH(OpPManuu o cTpoeHud U PU3UOJIOTHH GaKTEpUA OHM HAXOMAHU-
JINCh BHE MEracHCTEMbl WM YK€ He UMEJIM B Hell CaMOCTOSITEIbHOTO CTaTyCa; B Pe3ysbTare
4yero Ux OTHOCHIHX K cepe Henozuasaemoro («Chaos» Kapna Jlunnes) nuau K nepexon-
HOMY MHPY OT HEXXMBOI'O K XKHMBbIM Oprau3Mam («uurompl» DpHcTa [ekkens), a Takxe
Ha Pa3HBIX OCHOBAHUAX OObEIMHSJIN C YKUBOTHBIMHU, PACTEHUAMM UK rpubamy;

— B UTOre U3y4YEHWs YIbTPACTPYKTYpHl GakTepuit B 1960-e roasl ux, B paMKax KOH-
LIEMNIHHA O IVIO0AJIHHOM AMXOTOMMH, ONPEAEIHIN KaK [IPOKAPHOTOB; O3TOMY IPHU3HAKY K
GaKTepUAM OTHOCHJIM M apXxel;

—B WUTOTe PEKOHCTPYKUMH IobasibHOro apesa B 1970-e roapl ObLIO yCTAaHOBJIEHO,
YTO NPOKAPHUOTHI-GakTepu 06pa3yl0T CaMOCTOSTENbLHBIA 3SBOJIIOIUOHHBLIN CTBOJ — JI0-
MeH Bacteria, a npoKapHOTbl-apxer 0Opa3yloT APYrof SBOJIIOIMOHHBIN CTBOJ — JOMEH
Archaea.

K HacrosilieMy BpeMeHM MTOJIHOCTBIO CEKBEHMPOBaHbBI reHOMBbI cBbile 60 BugoB baxTe-
‘puii, 1 psAJ IPOEKTOB HAXOAUTCS Ha CTaIuy 3aBeplueHns. AHain3 6aKTepHasbHBIX I'eHO-
MOB HE TOJIBKO CIOCOOCTBYET M3y4eHHIO pa3sHooOpa3usa aomeHa Bacteria. OH no3soJisiet
NOHATHL [IO0AIbHBIE 3aKOHOMEPHOCTH 3BOJIOIME KJIETOYHBIX CTPYKTYp, MmyTelt MeTabo-
JI3Ma, TPAHCIIOPTa M PErYJIATOPHBIX CHCTEM.

ITo coBpeMEeHHHBIM JAaHHBIM, IPOKAPHUOTHI AM(DUIETUYHBI. DTOT KIIIOYEBON BBIBOJ, OT-
paXxaeT POJIb MOJIEKYJISIPHBIX KPUTEPHEB, B NIEPBYIO OYepe b, HHPPACTPYKTYPHI I'€HOMA,
B KJacCU(MUKALMHA >KUBbIX OPraHM3MOB Ha BBICIIEM pa3rpaHWYNTEeNbHOM ypoBHe. Ho He
HCKJIIOYEHO, YTO HOBble JaHHble 0 OMOPa3HOOOpa3NK POKAPHOTOB 3aCTaBAT HaC B Oydy-
IIEM NIEPECMOTPETH MPEJICTaBJIeHNs O raobanbHON duoreHny.



FJTABA3
NCTOPUS U3YYEHUSA APXEN

To work as a specialist is necessary; to think as a
specialist may be dangerous.

(Pa6oTaTb, Kak CHELHAJIHCT, HY>KHO 06s3aTeNbHO; AY-
MaTh, KaK CMeLHaJIHCT, GbIBaeT OMacHo).

A. MacFadyen. The Cell as a Unit of Life and other
Lectures Delivered at the Royal Institution, 1899-1902
(London, 1908).

Iloxo6HOo GaxTepusiM, apXed NONYYMJIN <«TIPABUJILHBIA» TAKCOHOMHUYECKHH CTaTyC C
Gonbmum onosmanueMm. OT MoMeHTa ux nepsoro omucanms (1919 r.) mo MomeHTa KX
obocobnenns: B Meratakcod Archaea (xkoner 1970-x rofos) npouuto 6osblue oIyBeKa.

Hpuunner 6b111 cienyompamu:

—HHTEpeC K apXesiM HHUKOrJa He ObL1 YTHJIMTADHBIM, HOCKOJBKY CDEIM HHX OTCYyT-
CTBYIOT IaTOreHHble HGOPMBI, M MX MaJIO WCHONb3YIOT Ha IPAKTHKE;

—uccnenoBaHue 6Mopa3sHoOGpa3usa apxell HavaloCh TOJNBKO ¢ cepeauHbl XX B., MO-
CKOJILKY OHHM 3aHHMAIOT NPEMMYLIECTBEHHO 3KCTPEMAJIbHBIE HHLIM, CKPHHHHI KOTODBIX
TEXHUYECKH CJIOXKEH;

—HU3y4YeHNe CTPOEHHS apXeil CTaJlo BO3MOXHBIM TOJIBKO € cepenuHbl XX B., TaK Kak
A7st Hero TpeGyIOTCs CJIOKHBIE OMOXUMHUYECKHE H MOJIEKYJISPHO-OHOIOTHYEeCKUE METOIB;

— 10 pa3paboTKN MOJIEKYJISIPHBIX MIOAXOAOB K PEKOHCTPYKUMH riaobasbHoil dusore-
HUHR apXefl pACCMATPHUBAJIN KaK 6aKTepUN-IKCTPEMOMUIIOB, M IIOMELIAIN B COOTBETCTBY-
joupe GaKTepHasIbHbIE TAKCOHBI, 060C00JIeHHbIE 10 (DEHOTUITMYECKUM MIPU3HAKAM.

Apxen ycrynarooTr 6akTepusaM 1o ob1eMy 9Huc/y ONMCAaHHBbIX BUIOB (217 nporus 5007).
Hecmorps Ha 3T0, OHM He TOJIBKO 3KBUBAJIEHTHBI 6AKTEPUAM [0 MOP(OJOrHIeCKOMY pa3-
HOOOpa3u1o 1 creKTpy (u3nosIoro-6HOXUMUYEeCKHUX CBOMCTB, HO M HMEIOT PSJ yHHUKAJIb-
HbIX ocobeHHOCTEH (CcM. IiI. 8).

Knerku apxeit 661BaloT chepHYECKUMH, MAJIOYKOBUAHBIMH, HUTEBHIHLIMH, CIHPAJIBHO H30THYTHIMHU
H JIOMACTHBIMH, a TakKXXe MOryT 06pa30BbIBATb BbIPOCTHI-IPOCTEKH; MOMHUMO 3TOrO, CYILIECTBYIOT «KBaJ-
PaTHBEIE» M «TPEYroJibHble» MOPQOJIOrHYECKHEe BAPHAHTHI.

3a uckioueHneM npencrasuTenelt ceMmeiictBa Thermoplasmatlaceae, Bce apXeH HMEKOT PUTHAHYIO
cTeHKy K3 Gesika (S-cuioit), reTepornosucaxapuia Wi NCeBAOMYpPENHa — aHasIora 6aKTepuaJbHOrO My pe-
HHA; U3BECTHHI CJy4au 06pa3oBaHMsT JOMOJIHATENbHBIX MOKPOBOB ¥ BHEKJIeTOYHOro marpukca. I[lo tumy
CTPOEHHSl KJIETOYHOM O0GOJIOUKH apXed KOHBEPIMDYIOT C [PAMITOJIOXKHTEJbHBIMH GakTepusiMu (cM. pas-
fen8.1.2), ofHAKO UX LHTOIIa3MaTHYeCKas MeMOpaHa UMeeT yHHKaJIbHbIA JIMIHAHEIA cocTas (CM. pa3nen
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8.3.3.2). B oTuinuMe OT rpaMnoIoKUTeIbHbIX GaKTepHil, apxed JIHUIEHb! HapyKHOH MeMGpaHbl. Kak cref-
CTBHE, Y HUX HEe MOXET ObITh TPUXOMOB, XOTSl ¥ BCTPEUYAIOTCS MHOI'OKJIETOYHbIE, B TOM YHCJIE HUTYATDIE,
arperatnl. BHyTpukieTouHble MeMOpaHHble CTPYKTYDbl Y HUX OTCYTCTBYIOT.

ApxeHn MOTYT NJIaBaTh NP NIOMOLUM >KI'YTHKOB, KOTOPbI€ MOP(OJIOrHYeCKH CXOAHBI C BaKTepHaJIbHbI-
MH, OJTHAKO He IOMOJIOTHYHBI UM IO MOJEKYIAPHOMY CTPOEHHIO M MeXaHu3My OGuoreHela; IMOABH?KHOCTb
IyTeM CKOJIbXX€HMA He HabmomaeTcs. B iuTonmasme BCTpevaloTCs TaKHe ke BKIIIOYEHHH, KaK y 6akTepui,
B YaCTHOCTH ra30Bbl€ Be3UKYJibl. Apxen Gosblue, yeM GaKTEPHUH, CKJIOHHBI K 00pa30BaHHUIO [1J16E0MOP(HBIX
¢dopmM. B oriinune ot GaxTepwuii, OHM He 06Pa3yIOT 3HIOCIOP.

DHepreTnyeckHil MeTabosIM3M apxeil OTHOCHTCH K XeMOTPOHOMY THIly, B TOM YHCJIEe Y HUX CyLUe-
CTBYIOT HECKOJIbKO BapHaHTOB XxeMosiuToTpoduu. Cpean HUX HeT GoTOTPodOB, XOTA W3BECTHBI CIIyYan
apXeoTHOH KBa3H-(POTOTPOodHH, OCHOBAHHON Ha KAPOTHHOMPOTEHNHOBOM (pOTOPELIENTOPHOM amnmnapare, Ko-
TOPBI MOX@XHO PacCMAaTPHBATh KaK MOJIEKYJIAPHYIO albTEPHATHBY DAKTEPHAJIBHOTO <«XJIOPOMHUIBHOr0»
¢oTOoCHHTETNYECKOrO annapaTa. KoHCTPpyKTUBHBIA MeTabonnam apxeil GbiBaeT reTepoTpodHOro UK as-
ToTpodHOro THna. Bo BTOpOM Ciyyae HCHOMB3YIOTCH yHUKAJIbHbIE MEXaHU3Mbl aCCHMUJISIUH YTJIEPOJA.
Y apxeit penko nabonaercs AHa3’oTpodus.

Apxen pacnpocrpaHeHbl BO BCeX IVIODAJIbHBIX HHUIIAX, 3aHUMaeMbIx Gakrepusimu (M.
paszen 7.3). OmHAKO cpel HUX OTHOCHTEIBHO MaJio CHMOMOHTOB, a naToreHHble GopMhl
BooOie He oOHapy»keHbl. Q4YeHb MHOTHME apXed SIBJIAIOTCH 3KCTpeModHIaMH, U HEKO-
TOpbIe U3 HUX 06JIaJAlOT TAaKOH KU3HECHOCOOHOCTHIO, KOTOPasd HEBO3MOXKHA Y JIPYyIHX
OPraHHU3MOB.

3.1. 9KCTPEMAJIBHBIE T'AJIO®NJIBIL
1

[IpencraBuTesny 3TOM rPyNnbl pacTyT NPU KOHIIEHTpauuy conu ceime 250—300 -~ .
Wx navanu udyyarh pasblie gpyrux apxeit. HamoMmuuMm, uro obuielt 3aKOHOMEPHOCTHIO
SKCTPEMAJIbHBIX HUIN SIBAsIeTCS GeJHBIM BUIOBOM COCTAB M BBHICOKAS IJIOTHOCTD [OMYJIs-
K JoMuHMpyomux dopm. Ha npumepe skcTpeManbHO raylohuIbHBIX apXeil 9TO MOXKHO
HabJI0/]aTh HEBOODPYKEHHBIM IV1a30M 6Jarogapsi MaJMHOBOW MUTMEHTAIIHH UX KJIETOK.

HepBoe yYOoMHrHaHUe O IIPOKapHoTax CBA3aHO UMEHHO C apXesaMH. OHO COOEP>XKUTCA B
JPEBHEKUTAUCKOM XO3SIUCTBEHHOM TpakKTaTe, cocTaBieHHHOM B III Thicsayenerun mo H.3.
Peun nieT 0 moKpacHeHNH BOJBI B MEJIKOM MCIIAPUTEJIBHOM IPYe, OTTOPOXKEHHOM OT MOD-
CKOIl aKBaTOPHH C LEJNbIO JoObIdM noBapennoit conm. ITonobHoe siByienne Tak>ke HabJio-
JaeTcs B JIEXKAIUX HUXKEe YPOBHS MOPS TEPMHHAJLHBIX BOjoeMax — MepTBoM Mope Ha
CuHaiickoM noJsryocTpose, 03. Baxu Harpyn B Erunte, 03. Maragu B Kennn, 03. Cambxap
B WMuaun, B cosenbix o3epax Mouronuu u Tubera, a takxke B Benukux CosieHbIX 03e-
pax wrrara Kanugopuus (CIIA). DxkcrpeManbHo rasoduiibHble apXer, Pa3BABAIOIIIECs
[IPY MCIIAPEHUH MOPCKON BOJBI, IIOJIyYHJIM Ha3BaHUe TajaccoraJnHHbix (rped. thalassa —
Mope ¢ alos — conb). ANKaJauTONIepaHTHBIE I MACHHATOJIEDAHTHDIE «ATAJIaCCOTAIMHHbIE>
apxed pa3BUBAIOTCS IIPH UCIIAPEHUU COTOBBIX BOJOEMOB Ha CyIIE.

MerabonusM y IKCTpeMaJIbHO rayioduIbHBIX apxelt xemorereporpodHoro tumna. B or-
CYTCTBHH SHEPTe€TUYIECKOrO CTPECCA OHU OKHCJISIOT AMUHOKHUCIIOTH C TIOMOIIBIO a3pOBHO-
ro aprxaHusi. Biaronaps cBoeil NPOTEOJNTHYECKON! aKTHBHOCTH OHM MOPTHT 3aCOJIEHHbIE
MSICHbIE WJIM PHIOHBIE MPOAYKTHI, & TAKXKE KOXKEBEHHBbIE MATEPHAJIBI.

BnepBoie nox BHAOM «3KCTpPeMasbHO rayiohuIbHBEIX GaKTEpHIt» HX ONHCAJ HeMell-
kutt mukpobuosor Kneban (H.Klebahn) B 1919 r. Ha ocuoBe nanmbIX, koTophle Xa-
pucon (F.C.Harrison), Jlouxen, Baac Bekmar (L.G.M.Baas Beking) u Bosbkann
(B. E. Volcani) nonyunim B 1920-1940-e roasi, oHu GblIN 0XapakTepuU30BaHLL B MOP(O-
¢bu3HoIOrNYecKoM IIaHe U oMelleHsl B cemedictBo Halobacteriaceae.

Knaccudnkanua sKcTpeMalbHO TFaJIOUIBHBIX apXeil MPOBOAUTCS B COOTBETCTBHHU
¢ nx Mopdosorueli ¥ HOHHBIM COCTABOM Cpeabl obuTaHHs (B POZOBOM Ha3BaHHM HC-
noab3yercss npucraBka Halo- B ciaydae o0OrallleHHOCTH BOJBI XJIOPHUIOM HATPUSA HJIM
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marHus u Natrono-, ecim 3TO COZOBHI BomoeM). [anoapxenm HMeIOT MNaIOYKOBHI-
uyio (Halobacterium, Natronobacterium u jp.) wm chepudeckyio dopmy (Halococcus,
Natronococcus n ap.), a Takxke GbiBaoT mneomopgubiMu (Haloferaz u np.). B 1980 r.
amepukaHckuit 6akrepuosior Youcbu (A. E. Walsby) onucan «kBazpaTHbIX» apxeif U3 po-
na Haloarcula, xoTopble )XUBYT B COJIEHOM BOJOEME Ha 3amajgHoM Gepery 3ajuBa Dimar
Ha CHHANCKOM IIOJIyOCTPOBE.

B 1967 r. Crekennyc (W. Stoeckenius) Boimennn u3 Halobacterium salinarium «myp-
nypusies MeMmGpanbl. OHHI cOJepKaT PETHHONPOTEMH GAKTEPHUOPOLOICUH, KOTOPbIN pa-
foTaer Kak CBETO3ABUCHMasl NPOTOHHASA MOMIIA. Bjarojaps el Opy CHYXKEHWH [aply-
QIBHOIO JABJIEHWS KHUCJIODPOJA 3TH apXed MOLYT BPEMEHHO MNMEPEKJIoYaThCs Ha KBal3u-
dororpoduio. B 1971-1994 rr. o6HapyKHUJ/IK €llle YeThIpe THUIIA PETHHOIPOTENHOB, KOTO-
pble YYaCTBYIOT B TPAHCIIOPTHLIX M PErYJISITOPHBIX rponeccax (rajJopoIoIChH, CEHCOPHBIE
pozoncuHbl, GoTodHoOOPOTOICHH U KPYKCPOIOIICHHBI ).

Xorss 0aKTEpUOPOJOIICHH OBbUI OOHHMM M3 MEepPBbIX MeMOpaHHBIX O€JIKOB, BbI-
JeleHHBIX B KDHCTaJUIMYeCKOM BHje, Tojbko B 1996 r. Jlammay (E.M.Landau)
# Pozenbym (J.P.Rosenbush) mosmy4ywmnm KpucTanisl, NOXXOASAIME JJsi DEHTTEH-
KpHCTAJIOrpadHHuecKOro aHa/Iu3a ¢ ypoBHeM pasperenns 10 1,55 A. B nacrosmee Bpems
3T0 NO3BOJIMJIO PEKOHCTPYHPOBATh MEXaHHU3M TPAHCJIOKAUMY [IPOTOHOB Yepe3 MyPILyPHYIO
membpany.

3.2. METAHOT'EHBI

B 1776 r. uranbsiackuit pusnk Aseccanapo Bosbra (A. Volta) snepsbie onucas obpa-
30BaHHe MeTaHa B mjaax u 6ojorax. Ha pybexke XIX-XX BB. nocne pa6or Xomnmne-3eiinepa
(F.Hoppe-Seyler), B. JI. OMensHCKOTO ¥ psiia APYTUX HCCIEAOBATENEH aHaPOOHBIX HUIIL
6blTa JOKa3aHa BO3MOXKHOCTH 0Opa3oBaHUsl MeTaHa HE TOJbKO aOMOTeHHBbIM IIyTeM, HO U
3a CYET XKU3HEeAEATEeJbHOCTH MHKPOOPraHU3MOB.

MeTtaHorensl 04YeHb pa3sHOOGPA3HBLI MO BHEIIHEMY CTPOEHHIO, M BHAYAJIE UX KJIACCH-
bUUMpOBaNK KaK MpeacTaBUTENeH pa3HbiX MOP(OJOrMUeCKUX IPYIIN aHa3pOOHBIX rerte-
poTpodHbIX HaKTepwHii.

Jlo cepequunl XX B. 6uMoreHe3 mMeTaHa Ha3bIBAJM «METAHOBBLIM GpOXKeHHEM» (B HACTOsILEe Bpems
YCTRHOBJIEHO, YTO 3TO 0COOBI TN AbixaHus). B 1902 r. OMesnsiHCKMIL NIBITAJICA HOKA3aThb, YTO B Ka4ecTBe
«c6paxkuBaemoro» cybcrpara ucnosb3yerca uesunonosa. Oanako B 1967 r. BLISCHMIJIOCH, YTO BbIAEJIEH-
Hast uM Kynbrypa («Methanobacillus omelianskii») npencrasisier coboit CHMOMOTHYECKYIO ACCOLHALIMIO
Mexay GakTepue, KOTOpasi OKMCJISIeT STAHOJI JIO aleTaTa ¥ BOJOPO/a, U METAHOTEHOM, KOTOPHLIH BOCCTa-
HaBJIMBAET ABYOKHCH yIJIEPOAA C MOMOLILI0 Bogopoaa. Takoe Tpodrueckoe B3auMoaeicTBUE Ha3bIBAETCSA
«MEXBHAOBLIM IEPEHOCOM BojopoAay. OHO no3BosisieT ycTpaHUTh 3¢bEeKT TOPMOXKEHHUST OKMCIUTETbHO-
0 NPOLIECCa KOHEYHBIM IIPOLYKTOM PEAKLMH, YTO CJIYXKHUT OJHHM U3 KPAEyTOJIbHBIX KaMHEH 3KOJIOrMH
aHa3POBHBIX MMKDOOPraHU3MOB.

Jhxeiimc Bapkep npeamosiozkui B 1936 r., 4TO MeTaHOreHHbIE IPOKAPUOTH BOCCTAHABJINBAIOT yIJle-
KHCJIOTY JO METaHa, UCIOJIb3ys B KAa4YeCTBE JOHODPA 3JIEKTPOHOB MOJIEKYJISIDHBIA BOLOPOL WJIM APYTHE
cybcrpaThl, HampuMep okcuf yriepoga. B 1940 r. oH moLTBEepAMJI 3TO C MOMOIUBIO PAAMOYTJIEPOAHOIO
anamusa. B 1948 r. Baceen (A. M. Buswell) u Cosno (F. W. Sollo) ycTaHoBuIH, YTO MCTOUHMKOM 06pa3o-
BaHMSA METaHA, IOMHUMO YIJIEKMCJIOThI, MOXKET OGbITb METaHOJ WJIM METHJIbHasA rpymnna auerara. B 1956 r.
Bapkep npuinen K BbIBOAY, YTO BEAYIUMM TAKCOHOMMYECKMM NPH3HAKOM METAaHOTEHOB CJYXKHT HE HX
MopdoJIOrKs, a YHUKAJIbHAS CIIOCOOHOCTL K 00pa30BaHHIO METaHa, ¥ Ha 9TOM OCHOBAHHMHU MOMECTHJI UX B
oTaenbHoe ceMelcTro Methanobacteriaceae.

MeTaHorensl ABJAIOTCA OOJMIAaTHBIMH aHa’pobaMM, M MOJYYUTb HX YHCTble KyJbTYPbl yJaJloCh
He cpady. Jlumb B 1947 r. Cxuennen (C.G.Schnellen) Boinenun Methanobacterium formicicum u
Methanosarcina barkeri. B 1976 r. Beau (W.E.Balch) u Pansd Byad paspaGoranu meToaMKy Asist
BRIPAIMBAHMS METAaHOI€HOB Ha ra30BOH CMECH M3 YIJIEKHCJIOTHI M BOJOPOJAA B COOTHOLIeHWH 1:4 moz
nasnenueM 2 Gap.
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MeraHoreHHble apxed OAPA3AEJSIOTCH Ha JiBe CyOrpynnbl — «aBTOTPOMHBIE», HIIH
BoccranasauBawoume CO2 3a cuer Hy u «anerokiactuyeckue», KOTOpbie 00pa3yoT Me-
TaH U3 anerara. Kpome Toro, cybcrparaMi MeTaHOreHe3a MOryT ObITh HOpPMUAT, OKHCh
YIJIEPOJA, METAHOJI, METHJIAMHUHBI B METHOHUH.

HecMoTps Ha OTHOCHTENBHO Y3KUI KPYT HCIOJIB3YEMBIX CyOCTPATOB, METAHOI'€HBI 3a-
HUMAIOT Pa3HOOOPA3HbIe IKOJOTMYECKME HMIIM. IDTO MJIBI MPECHOBOJHBIX M COJIOHOBa-
TBIX BOJOEMOB, HMAPOTEpPMaJibHble MCTOYHHKHM M reorepMmaibHble 1ojs. OHH JKUBYT B
[MIEBAPUTE]LHOM TPAKTE >KMBOTHBIX (OT HACEKOMBIX JO MJIEKONUTAIONMX) U B IOJIO-
CTAX CTBOJIOB pacTeHMil (IPEMEPOM CIIYXKHT ceMelcTBO Salicaceae), a TAKXKe SIBJISIOTCS
SHIOCHMOMOHTAMHM HEKOTODbIX NpoTucToB. B wactroctH, B 1958 r. Cmut (P. H. Smith)
u PobGepr XaHreAT BuIAETUIN U3 KOPOBBLErO PYOlia MEPBOro SKTOCUMOHOTHYECKOro Me-
TaHoreHa Methanobacterium ruminantium, a B Hadasme 1980-x romoB Baum Bpyrren
(J.J. van Bruggen) Belgenus M3 UMUTOIUIA3MbI aHAIPOOHBIX aMed M PECHHYHBIX HHDY-
30puit epBoro auIocuMbHOTHYECKOrO MeTaHoreHa Methanobacterium formicicum.

BonbIINHCTBO METAHOTEHHBIX apXelt — 3TO Me30(HUJIBI, XOTSA CPEAM HUX BCTPEYAIOTCH
TepModuIbHBIE U Jaxke runeprepmoduibabie dopmsel. B 1981 r. Kapa [IITerrep usonn-
poBaJ u3 no4Bnl Ha nobepexwve Mcnangun repmodusa Methanothermus, MakcumasbHas
TemmepaTypa pocta koroporo cocranisiet 97°C. Xy6ep (H. Huber) o6uapy»xun B 1982 1. B
MIOJIBOJIHBIX FUAPOTEPMax y nobepexbs VTanuu mepBoro MOpCKoro runeprepModuiIbHO-
ro meraHorena Methanococcus thermolithotrophicus, TeMnepaTypHbIt OITHMYM KOTOPOLO
85°C.

B 1960-e roapt Panbd Bynd u ero corpyauvku pacumdpoBanu OHOXUMHYECKHI
[IyTb, KOHEYHBIM POAYKTOM KOTOPOro siBjasercs MeTaH. OHU MIeHTHhULINPOBAIN YHH-
KaJIbHBIE KO(DAaKTOPHI, YYaCTBYIOLIME B 9TOM IPOLIECcCe: MepKanTosTaH-cyabdonaT (CoM),
neasadnasun (F420), Meradonrepun (F342), Hukens-terpanupposn (Fa30), MeTanobypan
n MepkanrorentaHous-rpeonurdocdar (CoB). B Hacrosiiee BpeMsi 0XapaKTepU30BaHHI
Bce ¢epMeHTHI, yuacTBylomue B 6nocunrese merana u3 COq u Hy. Ilonyvens: kpucrai-
JIA4YeCKUe MpenapaThl M ONpeJie/ieHa TPEeTUYHAs CTPYKTypa nsaTH ¢hepMeHTOB myTu Guo-
reHe3a METaHa, YTO [I03BOJIUJIO M3YYHTh MX KaTaJlUTHYEeCKHA MeXaHU3M.

B koune 1984 r. Mioppeit (P.A.Murray) mnokasasi, 4T0 Me30(DHIBHBIA apXeoT
Methanosarcina barkeri cnocoben k jguazorpodpuu. OaHOBpeMEHHO C HMMH DBaitau
(N.Balay) obHapy»kui 3T0 CBOKCTBO y APYroro METaHOI'€Ha — yMEPEHHOro TepModuiia
Methanobacterium thermolithotrophicus. cTunnble MaciiTabbl pacpoCTPaHEHHS apXeo-
THONM aua3zoTpoduu B aHA3POOHBIX CHCTEMAaX, Il HOJIACAXapUIbl PA3/IaraloTcs MpU Jie-
duupTe a3oTa, €le HeM3BECTHBDI.

K HacrosieMy BpeMeHM ceKBEHHPOBaHBI M€HOMBI ceMu MeTaHoreHoB ( Methanococcus
jannashii, Methanothermobacter thermoautotrophicus, Methanosarcina acetivorans,
M. barkeri, M. mazei, Methanopyrus kandleri n Methanococcus maripaludis).

3.3. TEPMOIIJIA3MBI

B 1970 r. Japaenx (G. Darland) Bbiaesnusn nepBoro npejctaBuTesst apxel, He HMeo-
Lero puruaHoi creHKH — Mukomnasmy Thermoplasma acidophilum. DtoT Tepmoanuo-
busbHbI MHUKpoOpranusM (Temneparypusiit ontumyM 59°C, ontumym pH 1-2) npuypo-
YeH K TaKOl 9K30THYECKON HMUIIe, KAK TEPPHMKOHEI, T.€. CaMOPa30TrPEBAIOIIMECS OTBAJIBL
yronbebix paspaborok. O6a (M. Ohba) u Omuma (T. Oshima) Bernenunn B 1982 r. ana-
JIOTMYHBbIE OOBEKTH! U3 TEPMAJILHBIX HCTOYHUKOB B SmoHMM.
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3.4. TUNIIEPTEPMO®WNJIBI 1 BAPO®NJIbBI

Tlocue nosinenns B 1977 r. konuenuun Kapia Bo3a 06 apxesix nHTepec K HUM CHUJIBHO
Bbipoc. OCOGEHHO 3TO BUIHO Ha TIPUMepE THIEPTEPMOMUIbHBIX apXel, YUCJIO OTUCAHHBIX
BMJIOB KOTOPLIX IPEBLICHIIO COTHIO. Huluel ay1a runeprepmodniios (1o onpexeseHuio, 3To
bopMBI, TEMIIEpATYPHBLA OITUMYM POCTa KOTOPBIX cocTtasiser 80-100°C; B oTinyue oT
YMEPEHHBIX TePMO(MHIIOB, OHU HECHIOCOGHBI Pa3MHOXaThCsd Npu Temneparype < 60°C)
CIYXXaT THAPOTepMaJibHble, T€0TEPMAVIbHbIE U AHTPOIIOTE€HHBbIE BBLICOKOTEMIEPATYDHbIE
9KOCHCTEMBI.

Bpaspau Buizennn B 1966 r. nepsoro npejacraButens pona Sulfolobus n3 kucnorroro
TepPMATbHOTO MCTOYHHKA Ha TEPPUTOPHH VelnoycTOYHCKOro HAIMOHAJIBHOIO NapKa B
CIIA. HesaBucumo or Hero Bpok momy4mn KyabTypy 3TOro Tepmodusa, OTHeJIbHEIE
H30JIATHL KOTOPOr'O MMEIOT onTuMyM pocta, 87°C.

B 1981-1983 rr. Hummur (W. Zillig) oTKpbI1 psift HOBBIX [HIEPTEPMOMUIBLHBIX Ce-
pa3aBUCHMBIX anuaoduioB, oTHocawuxca K poaaMm Desulfurococcus, Thermococcus,
Thermofilum n Thermoproteus. 9Tu apxen OKUCJISIOT WM BOCCTAHABIUBAIOT Cepy Y YKH-
BYT B Ha3eMHBIX HJH IIOJBOJHBLIX TEPMAJIbHBIX MCTOYHHKAX, B IPA3EBbIX BYyJKaHAX, a
TaKXe B OYBe Ha A30pckmux ocrpoBax u B Hcmanauu.

B nagane 1980-x romos Kapa IllterTep mpoBen CKPUHHUHT NOIBOAHBIX CHIAPOTEPM
6n13 Heamonst. Mirorom crasno onucanue ABYX HOBbIX runepTepmoduios/6apoduios —
Thermodiscus u Pyrodictium, onTAMYM pOCTa KOTODBIX DaBeH COOTBETCTBEHHO 85 u
105°C. B 1997 r. Illterrep BBIAENHI M3 NOABOTHON THMADPOTEPMAJILHON CHCTEMBI THUIA
«4ePHOr0 KYPHJBIIHKA»> HOBOI'O NPeACTABHTENS 0apoUIbHBIX apxei. ITOT IPOKapHOT-
Hblll OpraHusM, nonyumBinuit Ha3Banue Pyrolobus fumarii, He pacter npu Temnepartype
< 90°C u nmeer MakcuMalbHYIO TemnepaTypy pocta 113°C. DTo npezaenbHas TeMmepa-
Typa, IPH KOTOPO# MIOKa3aHO CYIECTBOBAaHKE OPraHUYECKON XKU3HKY B AKTUBHO (DYHKIIH-
OHHpYIONIEM, a He B IOKosimeMcs (B BuIe sHmocnop) cocrosiHun. O GonboioM MHTEpece
K N0IOOHEIM 0ObEKTaM CBHAETENBLCTBYET TO, YTO 3aBepiieHa paboTa mo pacmudpoBKe
CTPYKTYDbI F€EHOMOB CEMH BUIOB IMIIEPTEPMOMUIbHBIX apXei.

3.5. HOBBIE HAXOJKI APXEN

CoryiacHO cOBpeMeHHOH KJaccuduKauyu apxeli, uaioxeHHod B «Pykosoacrse Bepru
no cucreMaTuke 6akTepuity (2001 r.), sKCTpeMabHbIE TEPMOALMA0(DUIIBI YJACTHIHO OTHO-
carca K dune Al Crenarchaeota, B To BpeMs KaK sKCTPeMallbHbIE rajo(U/Ibl, METAHOTEHbI
H BCE OCTAJIbHBIE TEPMOANUI0MMIIbI 06pa3yioT necTpsilt heHOTHIHYIECKHH ancamMbib du-
ast All Euryarchaeota.

Bapuc (S. M. Barns) B 1996 r. 060CHOBas CyIeCTBOBAHHE TPETHLETO, CAMOIO apXaud-
HOTO QUJIOreHeTUYECKOTO TaKCOHaA apxelt — ¢uiibl «Korarchaeotas.

Bce u3BecTHBIE KOPApXeOThl OTHOCATCA K YHCIY «(aHTOMHBIX» 00bekToB. OHHU 1Iu-
POKO Ipe/iCTaB/IeHbl B TEPMAaJIbHBIX MUCTOYHHUKAX, B MOPCKOM BOJE U MOYBaX.

B cepenune 2002 r. Xapanba XyGep u ero Kosuiern cooGIIMIN O BBLIEJEHHH HOBOLO
npejcTaBuTeNs apxeit — Nanoarchaeum equitans. 9TOT yIbTPaMUKPOCKOIINYECKHH opra-
Hu3M umeer anamerp 0,4 MkM, a pa3mep ero reHoma coctaBiseT Bcero 500 T.m.H. Ha
ocHoBe pe3yabTaToB cekBeHnpoBanns pPHK pemman orHecTH ero k uerseproit duie
apxeit — « Nanoarchaeota».
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I''TABA 4

MECTO APXEN B BUOJIOTUYECKON METACUCTEME

OT «CTPAHHLIX BAKTEPUI», YEPE3 TIPOKAPUOTOB
CTOHUNEPA JO PMJIOTEHETUYECKOT'O JOMEHA
ARCHAEA BO3A

Qui no sap cosselh prendre i’ora que I’a mestier, ja a la
cort del Poi no prengra l'espervier.

(ITycTe TOT, KTO HE CyMeeT NPHUHATL NPaBHJIbLHOE pe-
1IeHHe B KPUTUYECKHI MOMEHT, He PacCUMTBIBAET, UTO eMy
YAacTcsi BLIMTpaTh COKoJia Ha TypHupe B Ilya).

Simon de Montfort (1208-1265).

Apxeit BnepBble obHapyxuau B Hadasie 1920-x romoB. Ho Tosnbko B koHue 1970-x
rOJOB BBISICHWIJIOCH, YTO OHH 0DJIaAIOT PSIOM YHUKAJIBHBIX (DHU3UOJIOr0-OHOXMMHUIECKHX
cBoifictB. HecMOTps Ha 3TO, UX IPOJOKAJIN CYUTATh OAKTEDHAMH, XOTH U «CO CTPaH-
HOCTSIMU», ¥ Ha OCHOBe 00X MOpP(ODU3NOIOrHIecKrx MTPU3HAKOB DPACIPEJEIISIIH 110
Pa3HBIM IpynnaM <«ODBIYHBIX» GakTepuil.

ITocae Toro, kak Pomxep CrsHnep pa3paboTas JUXOTOMUYECKYIO MEracucreMy, HGax-
Tepud IOJyYUIM TAKCOHOMUYECKHIi CTATyC npokapuoToB. [losToMy m0 Havasa 3psl Mo-
JIeKyJIsApHO# GUNIOreHNH IPOKapHOTOB-apXeil He 060c00/1I1 OT TPOKaproOTOB-OaKTEepHil.

IlepBble COMHEHHA B TOM, YTO METAHOIEHBI OTHOCATCA K OaKTEPUAM, NOABUINCH B 1976 r. AHanu3m-
PY#l CIIEKTP pPachnpoCTPpaHEHHUs1 OJHOIO U3 KOSH3MMOB METaHOIeHe3a — MepPKaNnTo3TaHCylbdoHaTa, Panbd
Bysng yCcTaHOBMJI, YTO OH YHHKAJIEH AJI METAHOTEHOB. DTOT haKT NMPOTHBOPEUMI napagurme Asnbepra
KuoitBepa 0 GHOXUMHYECKOM enuHCTBe >Xu3HU. [lonospeBas, YTO HEOOBLIYHOCTb METAHOTEHOB THM He
orpanuuunBaercsa, Byad B 1977 r. npegnoxxun Kapay Bo3sy, cBoeMy KoJulere no yHusepcurery r. Y pbana
(urrar Wnnunoiic, CIIIA), cpasuuth crpykrypy nx pPHK co crpykrypoit pPHK «o6brunbix» 6akTepu#,
4TOOBI BBISACHUTH, HACKOIbKO OHM 000CO6JIEHEI APYT OT Apyra. Pe3ysbTaT oka3ascsa napaJoKCasibHbIM: 10
JAHHOMY IPU3HAKY METAHOTEHbI OKA3aINCh HACTOJIbLKO JAJIEKH OT «0ObIYHBIX» GakTepwii, uTo Bos npen-
JIOXKWJI PACCMAaTPUBaTh HX KaK «apxebakTepuii» — npeAcTaBuTe el OTAEIBHOIO SBOJIIOLHOHHOIO CTBOJIA,
unn goMmeHa «Archaebacteria». ITocne ckpuHuHra, Kotophlit Bo3 u gpyrue uccinenoBaTesnn IpOBEJH B
1978 r., K 3TOMY JOMEHY CTaJH TaKXKe€ OTHOCHTb 3KCTPEMAJIbHBIX TaJloprJIOB, allUIOPUILHYIO TEPMO-
IUIa3My M CMIEPTEPMOQUIOB.

B pesysbrare HccienoBaHUsA, BbINoJiHeHHOro B 1977 r. nmo npocbbe Panbda Bynda n Kapaa Bo-
3a, MionxeHckuit 6uoxumuk Kauznep (O. Kandler) ycraHoBHJI, YTO MeTaHOreHBI UMEIOT He CBOMCTBEH-
HbI GaKTepHAM XHMHYECKMl COCTAaB KJIETOYHBLIX CTEHOK. 3aJ0Jro Ao sroro, B 1956 r., XoyBuHk
(A.L.Houwink) ofbuapy>xus, 4ro nosepxHocts kjerok Halobacterium salinarium nokproita nmapaxkpu-
CTaJIIMYECKHM GEJIKOBBIM CJIOEM, KOTOPBI HIpaeT poJib PUIMIHOTO KapKaca, WM 3K3o0ckesera. B 1970-
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1980-e roamt Orro Kangnep, Jxorc (J. B. Jones), Mewep (M. F. Mescher) u Baiic (L. R. Weiss) okonua-
TENLHO YCTAHOBWJIM, YTO KCTPEMaJIbHble Tajlouibl, METAHOI€Hbl U THNepTepMOMHIILI OTIHYAIOTCA OT
GaxTepHil 10 COCTaBY KJIETOYHON CTEHKH.

YHUKaIbHOM O0COGEHHOCTBIO apxeil ciy>KaT MeMOpaHHbIe JIMIIMABI, KOTOPbIE MPEACTaBJAT co60#
npocThle Au3GUPH! [JIMUEPUHAa M MOJHOCTBIO HACKIEHHOTO H3OTPEHOMZHOro CIMUpTa duTaHoNa (CM.
pa3nes 8.3.3.2). DTo BHIACHWJIOCH B Pe3yJbTaTe KJlaccuuecKux ucciemosanmit Keitrca (M. Kates), npo-
peaenHbix Ha H. salinamium B 1965 r. —eie mo Toro, xak Bo3 co3pan cBow KOHUemuuio 06 apxesx.
B kouue 1970-x ronos Jle Poza (M. De Rosa) u 'amGakopTa (A. Gambacorta) HallIM TakHe XKe JIUMH LI
y runeprepmocuna Sulfolobus, a Jlenrcyopcu (T. A.Langworthy) y tepmoanunoduna Thermoplasma.
B 1978 r. Topusbenn (T.G. Tornabene) n Makyna (R. A. Makula) uccnexosanu JMHINABI METaHOTEHOB
M NOJyYHJIH TAKOM >Ke pe3ysbTaT, KakK [Jisl S9KCTPeMaJlbHbIX rajioguios u tepmoauuaodunos. C storo
MOMEHTa JIMIMAB! CTAJId PacCMaTPUBATh KaK OAMH U3 XEMOTAKCOHOMHMYECKHX IPU3HAKOB, [0 KOTOPOMY
apXed OTJIMYAIOTCA U OT HakTepuil, ¥ OT 3yKapHOTOB.

B 1960-1970-e rogbl AUXOTOMHS NPOKAPHOTOB M 3YKApHOTOB CYUTAJIACH OYEBHIHON M HEOCTIODUMOMH.
Opnako nocsie Toro, kak Kapsn Bos ucrosnb3oBan cemantuueckue xapakrepuctuke pPHK nns onpege-
JIeHHs! IBOJIIOLMOHHBIX CBSi3el, CUTyauus pe3Ko u3MmeHmwiach. Koraa aToT kpurepwit Ol NpUMeHEH K
3KkcTpeMOHIIBHEIM NPOKApHOTaM (KOTOPBIX NMPUHHMAJH 3a GakTepuil), HEOXKHIAHHO BhIICHHJIOCH, YTO
OHM OAMHAKOBO AHCTAHIMPOBAHBI Ha IJI06abHOM JpeBe KaK OT «OObIYHbIX» HaKTepHii, TaK U OT 3yKapH-
oroe. Takum o6pa3oM, rnobasibHOEe APEBO OKAa3al0Ch HE JUXOTOMHYECKHM, a TpuToMHueckuM. Ha ocHoBe
sroro Bo3 npuuren K BeIBoZy, KOTODBIi CTaJl OAHON M3 MapaaurM coBpeMeHHoOM 6uosiorun. OHa cocTOMUT B
TOM, YTO Ha BBICLIEM HOMEHKJIATYPHOM YPOBHE CYIIECTBYIOT He JiBa, a TPU «IIepBHYHBIX LIADCTBa» (aHIJI.
primary kingdom):

— NPOKapHOTHI-6aKTepHH;

— NIPOKAPHOTHI-apXeH;

— 3YKapHOTHI.

Buavane Bo3 nas1 aTUM «IepBMYHBEIM LADCTBaM» KBa3U-TaKCOHOMHYECKME Ha3BaHWs (ABa JaTHUH-
CKHX U OfHO aHrimiickoe) « Bubacteria», « Archaebacteria» « Eukaryotes». Ilo3qHee oH nepenMeHOBa HX
COOTBETCTBEHHO B Bacteria, Archaea u Fucarya.

MsI y>ke rOBOpHJIM O TOM, UTO KJIETOMHbIE CTEHKH W MeMOpaHHbIE JIUNHALI ¥ apXeil OTIMYAIOTCH [0
cTpoeHuIo oT HakTepranbHbIX. Pa3sHoe cTpoenue y apxeft u 6akTepuit MMEIOT 1 Taxue BakHelIne GenkH,
kak PHK-nonmuMepasa, ¢pakropnl ssoHrauyn 1 MeM6panHble AT ®a3tr.

TakuM 06pa3oM, NIPOKAPHOTHHIA THUI OPraHU3alUMH NPEACTABNEH JBYMs CTBOJIAaMH IJ106aJIbHOTO Ape-
Ba. [To urnuuaTnee Kapaa Bo3za ¢ 1990 r. BMecTO TepMHHa «apxeGaKTEpUU» HCIOJbL3YyeTCS TEPMHH «ap-
XeH», X 3TUM NOAYEPKUBAETCH, YTO apxebakrepuii-apxeli HEOGXOAUMO pacCMaTpUBaTh HE KaK «APYTHX»
fakTepui, a KaK «JPYTHX» NPOKAPHOTOB.

K nawgamy 1990-x romoB TpuTOMHYecKas CTPYKTYpa ADeBa YKU3HH, PEKOHCTPYHPO-
BaHHOI'O Ha OCHOBe aHaym3a nepsu4Hoy cTpykTypsl pPPHK, crana «roremHsM cTonGoms
6uonorun u y»ke GoJsiblile He BbI3BIBAJIa COMHeHHII B cBoell obbekTmBHOCTH. OJHAKO B
nocnennee gecaruierne XX B., Koraa ObUIM CEKBEHMPOBaHBI HECKOJBKO JIECATKOB Oak-
TePHAJIbHBIX T'€HOMOB, IIOABHJIMCH MOJIEKYJISPHO-IIAJIEOHTOIOTNYeCKHe JaHHbIe, KOTOPbIE
NO3BOJIMJIH BBIABHUHYTH aJIbTeDHATHBHbBIE TMIOTE3BI O IeHEANIONMYeCKMX CBS3fX MEXIAY
apxesiMu, OaKTEPUSAMH K 3yKapHOTaMHU.

B konre 1990-x rooB B pe3ysbTaTe aHAJIN3a [eHOMHOM CTPYKTYPHI apxelt 6b110 ycTa-
HOBJIEHO, YTO OHU XapPaKTePU3YIOTCA XUMEPHOH CTPYKTYPOIl reHOMA.

B 1998 r. amepukanckuit mosekynsapHbiit 6nosior Jleik (J. A. Lake) pasaenun Bce reHbI Ha ABE OCHOB-
Hble CPYNIbI — «MH(OPMALMOHHbIE» U «OTIePaliHOHHBIE». DTO COOTBETCTBYET ABYM OCHOBHBEIM cepaM UX
yHKUHMOHAILHOrO HA3HAYEHUS.

«VHdopmanuoHnbies rerst (aHr. informational genes) 0TBETCTBEHHBI 32 KOMMPOBAHHE U IIPOLIECCHHT
reHeTHYeCKoM MHMOPMALMH B XO/l¢ PEIUIMKAIMU, TPAHCKPHUIIUUM M TPAHCJIALMH.

«Onepauyonnble» rens! (anrn. operational genes), wnn reHsl <«goMaminero xo3sfcTea» (aHrul.
housekeeping genes) oTBeyaloT 3a TPaHCIOPTHbIE, METAGOJMYECKHE H PETYJIATOPHbIE PYHKIMH.

Kak BBIAICHUJIOCH, HHCbOpMaU,HOHHbIe I'€HBbl apxeﬂ NPOABJAIOT IIPEUMYIIECTBEHHOE
CXOACTBO C COOTBETCTBYIOIIUMH 3YKapHOTHBIMH I'€HaMH. B cBomwo oyepeab, onepanuoH-
Hbl€ I'€HBbI apxeﬁ B OCHOBHOM CXOJHBI C 6aKTepna.anban orepallioOHHbIMU I'€EHaMH. Ha-
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KoHell, 2/3 reHOB apxell yHWKAJbHBI, T.€. Y HUX HET T'OMOJIOrOB B GAKTEPHAJLHBIX WJIH
3YKAPHOTHBIX FEHOMAX.

N3-3a HEOAHO3HAYHON MHTEPIIPETAIIAN PE3YJILTATOB CEKBEHMPOBAHUS PUOOCOMHBIX Te-
HOB, & TaKXe Ha OCHOBe CyObEKTHUBHOrO aHAJIN3a KOMILIEKCa FeOXMMHUYECKHX, MOJIEKY-
JIIPHO-OMOXHMHUYECKUX M MUTO(PUINOJIOINYECKUX JAHHBIX 06Pa30Ba/IMCh JBa HUIEOJIOTH-
YeCKHX Jiarepsi, NPeJCTaBUTEIN KOTOPHIX [0-Pa3HOMY BUIAT (DUIIOTEHHIO apXeH.

CTOpOHHUKH «KaHOHHUYECKOro» creHapus, B yactHoctd Kapn Bos, cunrator, uto ap-
XeH JUBEePrupoBayii ¢ GAKTEPHUSIMU M 9YKAPUOTAaMH ellle Ha 3ape KJIETOYHOU 3BOJIOIMH.
TTocsie sToro cBoicTBa apxeil CTabWIN3UPOBAJINCH Ha yPOBHE, OTPAXKAIOIIEM aaNTALMIO
K 3KOJIOTHYECKUM YCJIOBUSM NPUMODIMaILHON 6uoccepsl. B 3ToM ciiydae cxoCcTBO reHOB
apxeil n 6akTepuil OObICHSAETCS «FOPU30HTAJILHBIMY IEPEHOCOM, KOTOPBIN MOT C BBICOKO#
YaCTOTON MPOMCXOJUTh HA PAHHEM <IIPe-TeHEaOrMueCKOM» STalle KJIETOYHOMN 3BOJIOLIH.

CTOPOHHHMKHU <«EPETHYECKOr0» CLEHADUS CUUTAIOT apXeft M 3yKapHOTOB MOTOMKAMH
GaKTepuit, KOTOpbleé BTOPUYHO AJaNTUPOBAIUCh K IKCTPEMAJIbHBIM YCJIOBHSIM, B 4acT-
HOCTH K BBICOKMM TemneparypaM. AHrumiickmit npoructonor Tomac Kasaybe-CMmur
(T. Cavalier-Smith) paccmaTpuBaer apxell U 9yKapHOTOB KaK CECTPUHCKHE MEraTakKCo-
HBI U TIpeJJjIaraeT 06'beJUHATD MX 110 Ha3BaHHUEM «HEOMYDHI» (IpPed. Neos — HOBBIN U JIaT.
murus — CTeHa; «UMeIOIINe KJIETOYHbIE CTEHKH HOBOTO THMAa» ). 1o ero MHeHMIO, HEOMYPH
[IPOM3OLLN OT FPAMIIOJIOKUTENLHBIX OaKTepuil B pe3ysbTaTe 3aMelleHUs MYyDEUHOBOTO
€J1051 OEJIKOBBIM S-CJIOEM.

JanbHeliine uccieIOBaHUA TOKAXYT, Kakas U3 3TUX TOYEK 3peHus Oimke K Aei-
CTBUTEJILHOCTH.



'IABAS

[TPOKAPUOTHI B CBETE KJIETOYHOU TEOPUU

C aHATOMHYECKON TOYKH 3PEHHUS OCHOBHOMN YXM3HEHHOMH
eqUHHULE! FABJIAETCA KJIETKA, B KOTOpPOHl BCe IpPOsiBJIEHUSA
JKHU3HH M JOJDKHBI HAaliTH CBOe BhIpaXkeHHe B HauboJiee npo-
CTOi 1 ACHOR dopme.

0. A. Quaunvenxo. Obwedocmynnan 6uorozun
(Ilempoepad, 1923).

2KuBble cUCTEMBI TaK pa3HOOOPA3HBI B CTPYKTYpPHO-(GYHKIMOHAJIBHOM ILJIaHe, YTO
JaTh KOHIIENITyaJIbHOE OIpEJEJIeHNe XKU3HIH U OJHOBPEMEHHO C 3THUM n36eXkaTb penykK-
IMOHM3Ma, Korjaa obliee NoAMEHsIETCsT YaCTHOCTSIMHI — HEBBINIOJIHUMAST 33,a9a.

Tem He Menee, cpexy aTpUOYTOB >KU3HM MOXKHO BBHIOpaTh HanboJiee XapaKTepHBIH,
YTO AEJIAJIOCHh HEOHHOKPATHO C MO3ULUM COOTBETCTBEHHO TEPMOAMHAMUKH, HH(MOPMATH-
KH, OPraHN4eCKON! XMMHUHU M TEOPUH KOHKYDPEHTHON 3BOJIIOLYH.

Pycckuit ssomonuonuct u 3coreorpad JI. C. Bepr B 1922 r. onpeenun xu3Hb Ha oc-
HOBe NOHATHS Iiestecoobpa3nocTH. 1o ero MHeHNIO, XKUBBIMI MOXKHO Ha3BaTh PU3UIECKHE
TeNa, [es1eco00pa3HO OTBEeYaolIe Ha BHEIIHEE pa3JAparkeHue.

OmuH N3 OCHOBOIOJIOXKHHKOB TEODETHYECKOH OHOJIOTHH, pycCKuil (U3nOsIor
9.C.Bayap copmynuporan B 1935 r. onpesesieHne XuU3HN C MO3UIMNA TEPMOIAUHAMUKHU.
COFJT&CHO eMy, OCHOBOM >KHU3HU CJIy2>KaT HepaBHOBECHbLIE TepMOAUHAMHUYE€CKUE NNPOUECCHI,
¥ JKHBbIE CHCTEMBI CO3/IAI0T BHYTPEHHIOK YIIOPSAA0YEHHOCTD 3a CUET YBEJINYEHHUS HEyNo-
PAJOYCHHOCTH B aGI/IOTH‘IECKOﬁ cpene, HaKallJInBasli «OTPHULIATEJIbHYK» 3HTPOIINIO.

Onpenesnenne XXU3HU C NO3ULUN NHOOPMATHKA NMPHHAJJIEKHUT OJHOMY M3 CO3JaTe-
nelt KBaHTOBOM TeopHH, aBcTpHiickoMy ¢usuky Ipsuny penunrepy (E.Schrodinger,
HobeneBckas npemus no dbusuke, 1933 r.). B nexuunsx, npountanubix B 1943 r., oH ro-
BODHJ, YTO IJIABHBIM CBOMCTBOM >KM3HM SIBJISIETCH JIMHEHHAs] aHU3OTPONHSI OpraHude-
CKMX MAKPOMOJIEKYJI, [TO3BOJISIONIAs UM HIPAThb DOJIb HOCHTEsEeH HAC/eJACTBEHHON HH-
dopMaruu.

U3BecTHblit anrmiickuil xuMuk u dunocod Jxou Bepuan (J. Bernal) B cBoux Teope-
tyeckux paborax 1960-x ro0B pacCMaTPUBAJ XKHU3Hb C IO3ULIAH OPraHNYeCKON XUMUH —
KaK CaMOCOXPaHAKIIYIOCA CEThb CONPIAKECHHBIX peaKuI/Iﬁ, KOTODbIE OCYHIECTBJ/IAKTCA MEXK-
Jy OPraHMYeCKHMH MOJIEKYJIaMH NPH YHaCTHHM SHIOTEHHBIX OPraHWYECKHX KaTajIu3a-
TOpOB.

B sx306mosorudeckoi mporpamme NASA 1984 r. )xu3Hb onpeieisieTcs: B CBeTe TEOPUHI
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KOHKYPEHTHOH 3BOJIIOLMH — KAK ABTOHOMHas! (DU3MKO-XUMUYECKasi CUCTEMA, [OMYMHSIIO-
Iasca NPUHIUIIY CeNEKIHOHN3MA, T. €. eCTeCTBEHHOMY 0TOopy mo Jdapsuny.

Bo Bcex mpuBeIeHHBIX ONpPEJEIEHUSAX HE YYNUTHIBAETCH TO, YTO XKU3Hb [PEICTABIAET
€060 KOHKDETHBII 3Tanm XUMUYECKOU 3Bosronpn BcesleHHON. YHHMKaJIbHBIMEH OCOGEHHO-
CTSIMH YKU3HHU SIBJISIIOTCSL:

— CyILeCTBOBaHUE Ha OCHOBE KJIETOK M COBOKYNIHOCTEH ocobei;

— aJIaTUBHOE B3aMMOAENCTBHE C OKPYXKAIOWEN Cpesoi;

— UHAMBHUYAJIbHOE Da3BUTHE, HJIM OHTOrEHES;

— HCTOpHYECKOe Pa3BUTHeE, WK (DUIIOreHHs.

Pemaromuit BkIan B NOHMMAaHHN HHGOPMAIMOHHBIX OCHOB >KU3HHU CHEJIAJIA aMepH-
kaHCKuil Bupycosior xeiime Yorcon (J. Watson), anriuiickuit MoJieKynsipablil 6uosior
®pencuc Kpuk (F. Crick) i anrmuafickuit 6nodpuzuk Mopuc Yunkunc (M. Wilkins), koro-
pble YCTaHOBHJIM, YTO I€TEPONOJNHYKJIEOTHABI 00JIaal0T CIIOCOGHOCTBIO K MATPUYHOMY
konupoBanuio (HoGenesckasa npemust mo ¢usuosornu n mexunuue, 1962 r.). JanbHeit-
M€ KCCIIeIOBAHNS IIPUBEJH K paciindpOBKe yHUBEPCAILHOIO reHeTHYecKoro koga. OHu
MOKa3aJIM, YTO XpaHAIe HHPOPMAIMIO MOJHHYKJIEOTHAB HE TOJIBKO aBTOKOIMPYIOTCS
(pemyMuEpyOTCs), HO ¥ B NPOMEKYTKE MEXKIAY ITHM CJYXKAT UCTOYHMKOM KOMAaHH IJIst
o6pa3oBaHKs GEJIKOB U HAIMOJIEKYISPHBIX CHCTEM, KOTOPhIE MHOT'O9TANHBIM IIyTeM obec-
[EYHMBAIOT BCE TOT XK€ MPOIECC MATPUYHOTO KOIMPOBAHHUS.

IMocnenoBaTenbHOCTD COBBITHIL CKNaAbIBaeTCA U3 TpaHCKpunuuK (cuHTe3a PHK Ha marpune JTHK),
TpaHcaauuK (cuHTe3sa 6enka Ha Matpuue PHK), nocTTpaHcasauuoHHOro npoleccuira u, HakoHel, pyHkK-
LMOHAJIBHOW caMopeasi3auny 6ejika B CyOKJIETOYHBIX CUCTEMAX.

CTpyKTypa INOJMHYKJIEOTHAHBIX MATPHI] TAKOBA, YTO OHHM He TOJILKO PEIIMIUPYIOTCS, HO ¥ CIIOCOBHRI:

— K penapaluy, T. €. BOCCTAaHOBJIEHHIO NIOBPEXAECHHUH;

— K MyTalMH, T.€. HacjlelyeMOMY JIOKaIbHOMY W3MEHEHMIO CTPYKTYpPbl B Pe3yJIbTAaTe HeaNeKBATHOMN
penapauuy;

— K peKOMOHHalUMH, T. €. NepeJUCI0KalluM SHIOT€HHBIX GJIOKOB HJIH BKJIIOYEHHIO 3K30I€HHBIX GJIOKOB;

— K aMmIndHUKal{H, T. €. KPATHOMY YBEJIHUYEHHUIO YUCJIa, UMEIOIIMXCHA [eHEeTUYECKHUX IJIEMEHTOB.

Bce sTi npeobpa3sopaHus NPOTEKAIOT HA KOHKYPEHTHOM OCHOBe, ¢ 06LIel TeHAeHIMeHl K NIOBLILIEHHIO
reTeporeHHOCTH MATDHI| M yBeJIHUEHHI0 o6beMa cofep Kailieiica B HUX WHGOPMalHu.

XHMHYECKOl OCHOBOH 3TOrO MpoLecca CIY>KUT peaKlusl rereponojuMepusanuu. Ee karanusupyror
6GeIKM — IPOAYKTHI MATPUYHOTO KOMMMPOBAHUA Ha aJIbTEPHATHBHbINA MOJUIIETHIHBIA HOCHTEb.

Jns konupoBaHust MaTpur, TpebyloTcs GuocuHTeTHdeckue cucreMol. OHU cocTOAT U3 hepMEHTHO-
Cy6GCTPaTHBIX KOMNJIEKCOB M HYXXJAIOTCA B dHepruu. PepMeHThI, Cy6CTpaThl M SHEPrusl CIIY»KaT TaK»Ke
OJ5 3aLUTBI T€HOMOB OT MOBPEXXIEHHH, HCKaKaloUMX MM OJIOKMDYIOIIMX IPOLECC MAaTPUYHOIO KO-
nupoBanusi. B yactHocrH, JIHK gomxHa ObITb CTPYKTYPHO CTabOM/IM3UPOBaHa M, NIPH HEOGXOAMMOCTH,
MOoABEPraThCH pernapany.

Jns nonuMepa3Hbix peakiuif 060Mx TUNOB HEOOXOAHMO CKOHLEHTPHPOBAaTb OPraHNYEeCKOe BELECTBO
“ GHOJIOrHYeCKH JOCTYIHYIO SHEpruio.

Ha HauaneHOM 3Tane SBOIONMM NOJMMEPA3HBIE DEAKUMHM NMPOXOAMIM B Cpeae, oboramenHolt npo-
AyKTaMH abHOTHYECKOro CHHTe3a (mepBU4YHOM <«OBysboHe»). I1o Mepe MCTOLIEHMsI ITHX 3aMacoB Cpena
cTraHOBHJIach Bce Gosee osiMrorpodHo#i. [10sTOMy NMPUMHTHBHBIE >KHMBBIE CHCTEMbI HAa4YaJld KOHUEHTPH-
POBATh KOHCTPYKTHBHBIE CyGCTpPaThbl U SHEPrOHOCHTEJM, a 3aT€M aKTHBHO MX npeobpasoBbiBaThb. B co-
BPEMEHHBIX IPHUPOAHBIX YCJIOBHAX MATPHYHOE KOIIMPOBAHUE MOXET IMMPOUCXOAUTh TOJBKO B M30JIHPOBaH-
HOM IIPOCTPaHCTBE — KOMIIaPTMEHTE, BHYTPEHHAA CPeZia KOTOPOro HAXOAUTCA B COCTOSHHH YCTONYHBOrO
HEpPABHOBECHS C OKpYy2katoluelt cpegoit. Jins Toro, 4Tobbl 3Ta CHTYal#s BOCIPON3BOAMIACE, KOMIIADTMEHT
DOJKeH ObITh KBa3H-CTALMOHAPHEIM, T. €. ObITb OTKPBLITON cucTeMoit. KileTKa, OKpyIKeHHast OJIypOHH-
uaemoit MeM6paHoli, oTBeuaer sToMy TpeGoBanuio. Ona npesactaBnser cO60H XMMHUYECKHH peakTop, B
KOTOPOM IPOTEeKaeT HyKJICOTHA-NIONIMMepa3Hasi peakuysa. KonuposaTbcs MOXET Kak SHIAOreHHas MaTpH-
ua (KJIeTOYHHI! reHOM), TaK M 9K30reHHas MaTpuLa (TJ1a3MUAA MJIH FEHOM Napa3SUTUYECKOrO OPraHu3Ma,
HE HMEIOLIEro KJIETOYHOTO CTPOEHHs).

KonupoBaHne MaTpHI — IIOTEHLHAJIbHO GeCKOHEYHHIHi Mpolecc, U B 3TOM CMBICJIE OpraHHYecKas
2KH3Hb UCKJIIOYUTEJILHO «3apa3Has, T.e. CNocobHa K HEOTPAHHYEHHOMN NPOCTPaHCTBEHHO-BPEMEHHON IKC-
TMAaHCHH 33 CYET OCBOEHHA BCEX JOCTYIIHBIX PECypCOB 3HEPrud M cybcrpara.
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YuuThiBas cka3aHHOE, Mbl MOXKEM JIATh eIlle OJTHO OIIpeesIeHHe OPraHnIeCcKON XKU3HU:

OpzaHu~eckas HCuU3Hb — MO NOMEHUUANOPHO HE02PAHUNEHHAA IKCTLAHCUR NOAUNYK-
AEOMUTHBIT MATMPUY, KOTUPOBAHUE KOMOPHE NPOUCTOOUM 6 KAETKAT, UL MYALMUGG-
PUAHTNHBLT MEMOPAHHHLT KOMNAPMMERMAL, CNOCOOHBIT K CAMOB0CTPOUIBEEHUIO.

OHO OTHOCHTCSI HE TOJILKO K YKMBBIM CYIIeCTBaM, 00J1a1al0lIMM KJIETOYHbIM CTPOEHH-
€M, HO ¥ K HEKJIETOYHBIM XXHUBLIM CyIIECTBAM — BUPYCaM, KOTOPBIE PEIUIAINPYIOTCSA BHYT-
P4 KJIETOK-X0351eB. [IpoucxoxmeHne BUPYCOB HEU3BECTHO, X OHM MOI'YT COOTBETCTBOBATH
JOKJIETOYHOM, BTOPHYHO YIIPOLIEHHON KJIETOYHON MJIM HE3aBUCHMO BO3HUKINEH HeKJie-
To4HOH opMe XKHM3HHM. B reHoMe BHpyca 3aKOIUPOBAHBLI TOJIBKO T€ CHCTEMBI, KOTODHIE
ofecrieudBalOT €ro PerIMKAIUIO [I0C/e BHEJPEHHUS B KJIETKY, HO He KOAUPYIOT (PyHKIHO-
HaJIbHblE CTPYKTYPBI CAaMO# KJIeTKH. B oTiin4me oT BUPYCOB, KJIETKU NPEACTABJISIOT cO00i!
ABTOHOMHYI0 (POPMY >KH3HM, XOTS B M3BECTHOM CMBICJIE BUPYCHI DOJIEe COBEPIIEHHEI.

B npuBeseHHOM onpelesieHHd JKU3HM Hapsiy C MeTabOJM4eCKHM U T'€HEeTHYECKHM
acneKTaMM BeIyliasi poJib OTBOAUTCSH IPOCTPAHCTBEHHONW OPraHU3alliy KOMMUPOBAaHHUs 10~
JMHYKJIEOTUAHbIX MaTpul. VMeHHO 3TO MO3BOJISET CYMTATHh LUTOAPXUTEKTOHHUKY I€H-
TPaJIbHbIM ACTEKTOM OHOJIOTHMH KJIETKH.

B oTHOMmIEHNH UMTOAPXUTEKTOHUKH XKUBbI€ OPraHU3Mbl 00pa3yIOT He CIIOIIHONW Psik,
a mickpeTHsrit Habop mopdorunos. Knaccuduuupys nocnentne, Mol cozgaeM (heHOTH-
MMYECKYI0 MEracuCTeMY, a HACKOJIBLKO OHa OOBLEKTHBHA, CKaXKyT COBPEMEHHBIE IIPEICTAB-
JIeHHst O 1JI00abHON (UIOreHuy.

5.1. COBPEMEHHOE OIIPEAEJIEHNE KJIETKHW.
HOBOE COAEP2KAHUVNE TEPMUWHOB «ITPOKAPUOTBI»
N «9YKAPUNOTHI»

VYuenue 0 gByx MOpQOTHNIAX, 5YKAPUOTHOM M [TPOKAPHOTHOM, UCXOAUT B IEPBYIO O4e-
pelb U3 TOro, UMEETCS JIM B KJeTKe Mopdosorudeckn odopmieHHoe siapo. OaHAKO Aapo
ABJISIETCS HE €MHCTBEHHBIM IPU3HAKOM, 10 KOTOPOMY IPOKAPHOTHI M 3YKApUOThI OTIIN-
YaloTCH APYT OT JApYTa.

Eme B 1970-e roxst Pomxkep Cranuep, Jlun Mapremuc u Hdoacon (E.Dodson) nesa-
BHCHMO JADPYT' OT Jpyra HPHILIMA K BbIBOAY, YTO NPH CPABHEHHH NPOKAPHOTOB C 3yKa-
PHOTAMHM HEeOOXOAHUMO YYUTBIBATbL HE OJMH, & MHOXECTBO KPHTEDPHEB — OT MOJIEKYJISAD-
HbIX 710 Mopdonorndeckux. OHM OBITANKNCh PAHXXKHUPOBATH IPU3HAKY KJIETKH Ha IJIaBHbIE
¥ BTOPOCTEIEHHbIE, YHUBEPCAJIbHbIE M HeyHuBepcayibHble. OQHAKO TaKOM NOAXOJ UMeeT
04YeHb CYIIECTBEHHBIN HEIOCTATOK — BMECTO MHTErDAJILHON XapaKTEPHUCTHUKH MOpdOTH-
1a COCTABJISIETCA MepedeHb NPHU3HAKOB, COOTBETCTBYIOUINX PA3HbIM YPOBHSIM KJIETOYHOMN
opraHu3auuy. AJIBTEDHATHUBHBIN MOIXO[] 3AK/II0YAETCH B TOM, YTOOBI M3 COBOKYIHOCTH
NpM3HaKOB MOpdOTHNA BBIOPATH BasKHEHIIIHHA.

B nauasie 1980-x ronos Tomac KaBanbse-CMmuT npuiies K cjiey0UieMy IPHUHIMIAAIb-
HOMY 3aKJIIOYEHHIO:

JYKapuomsl NPUHYUNUGADHO OMAUNAIOMCA 0T NPOKAPUOTNOE 06ULUM NAAGHOM CTILDO-
eHUR MEMODAHHOT CUCTIEMBL, TN. €. CTLOCOOOM KOMNAPMMEHMAAUIAYUU KACTNKY.

EcrecTBenHo, 4To y simepHBIX KJIETOK HE [IPUHMMAIOTCH BO BHUMAHHE MUTOXOHIDHH
H IUIACTHABI. DTH OpPTaHesUIbl, UM <KCEHOCOMbI» (rped. ksenos — uy>koff m soma — Te-
10) npowsomiau ot Gakrepuil. 1To THITY CTPOEHHs OHM OCTAIOTCSL KJIeTKaMH, HECMOTPS
Ha TO, YTO UX IeHETHU4ecKasd, CTPYKTYpHast U (bH3NOJIOTHYecKasi aBTOHOMHUSI BO MHOTOM
yTpadeHa.
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['maBHBIM PU3HAKOM 3YKAPHOTHOM KJIETKH, €6 «MapKepOM», CIy>KMT siiepHas 06o-
so4ka. Hekoropslie cBoiicTBa 3TOM MeMOpaHHON CTPYKTYDBl YHUKAJIbHBI, a ee DYHKIIHO-
HaJIbHYIO POJIb TPYAHO HemooleHuTb. OAHAKO ecsu B3IVIIHYTh Ha Hee moj Gosee mupo-
KHM YIJIOM 3PEHHs], TO BBISICHAETCS, YTO peub uiaeT 06 060cobiieHHOM U OYHKIHOHAIBHO
audpepeHIMPOBaHHOM ydacTKe 3HJoMeMOpaHHOM cucteMmbl. [Ipoine roBops, cnermduka
3YKapHUOTOB ONPEJENSIeTC He SAePHOM 0001049KOol, a 001UMI CBOMCTBAMHU MX SHIOMEM-
OpPAHHOM CHCTEMBI.

IIpexkae Bcero, 3yKapuoThl He HE MOTYT CyLIeCTBOBaTh 6e3 3HmoMeMOpaH, KOTOpLIE COXPaHSAIOTCA B
KJIETKaX 3TOro MOopdOTHIIa HE3ABHCHMO OT YPOBHA HUX 3BOJIOLMOHHOTO Pa3BUTHS M ocobeHHoOCTeH OHTO-
reHe3a.

Kpome Toro, nis 3yKapHOTOB XapaKTEpeH CIelHalbHbId THI (PyHKIMOHATILHOTO B3aUMOAEHCTBUS
MeXAY dHAOMeMOpaHHON CHCTEMO M LUTOILJIA3MATUYECKOH MeMOPaHOH — OHM CTPYKTYPHO pa306IieHs!
M B3aNMOJEeACTBYIOT APYT ¢ APYTOM C IIOMOIIbIO BE3UKYJISAPHOrO TPAHCIOPTHOrO anmnapaTa.

Yactb pr60ocoM 3yKapHOTOB NPUKpENseTcs kK MeMOpaHaM 3HIOMJIa3MaTH4Ye€CKOrO PETHKYJIyMa, KO-
TOpHIE PACTYT NOCPEACTBOM BCTPAHMBaHUA GEJIKOB U JIMIIMIOB, B TO BpeMs KaK POCT LIMTONJIa3MaTHYECKON
MeMOpaHbI IPOUCXOAUT B Pe3ysIbTaTe CJIMSAHUA C Hell BE3UKYJI, OTIIOYKOBLIBAIOIIMXCA OT annapara [onaba-
»ku. HanpoTuB, B NpokapHoTHOH KJleTKe pHGOCOMBI MOTY T MPUKPEIIATLCA MPAMO K [IHTOMJIa3MaTHYeCKOM
MmeMmbpaHe.

Takum 06pa30M, NPUHIUNIHAJILHOE Pa3iM4yHe MeXKJy 3YKADHOTAMH M NMPOKAPMOTAMM 3aKJIIO4aeTC
B TOM, YTO 3YKAPHOTbI BCETJa COAEP>KAT SHAOMeMOpaHbl. 3aTO MPOKAPHOTAM UMETh IHAOMeMGpaHbI He
obs3aTesibHO. Eciim OHM y HHX eCTb, TO B3aMMOIEHCTBYIOT C LMTOM/IA3MATHHECKOH MeMOpaHOl MocTo-
SIHHO MJIM TOJIbKO BPEMEHHO, IIpHYeM 3TO BCerja NpsiMoe B3aumozeiicTBHe, 6e3 y4acTHH BE3UKYJIsIDHOTO
TPaHCIOPTHOIO annapaTa.

Pasnble yyacTKn sHIOMeMOpaHHOM CHCTEMBI 9yKapHOTOB Pa3/IMYaloTCs N0 MOPQOJIOTMH M BBINOJIHA-
10T KOHKpeTHble (OYHKIUHH, CBA3aHHbIE C TPAHCIIOPTOM M KOHCTPYKTHBHBIM MeTabonusamom. B ornuuune
OT 3TOro, 3HAOMeMOpPaHb! MPOKAPHOTOB — OAHOOGPA3HOrO CTPOEHHA M OCYLIECTBJIAIOT SHEPreTHYeCKHi
MeTaboIu3M.

Wrax, 3yKapuoThl ¥ IPOKAPUOTHI PA3IMYAIOTCS TUIIOM OPraHM3auuy MeMOPaHHON ch-
CTEMBI, XOTA CJIEAYeT ellle pa3 HAIIOMHUTh O TOM, YTO 3YKAPUOTHl MOHO(UJIETHYHBI, &
IPOKAPHOTH AU(MUIETHYHBI, U MOJ HAa3BAHHEM <«IIPOKAPHOTHI» BBICTYNAIOT NPEJCTABU-
Teau JBYX IJ06aNbHBIX JoMeHOB — Bacteria u Archaea. VIX pasnensier npuMepHO Takas
K€ IBOJIIOIMOHHAS JUCTAHIMSA, KOTOPAsT KaXXJIOT0 N0 OTAEJIbHOCTH Pa3/esisieT ¢ 3yKapHuo-
TaMH.

Brixomut, yto auxoTroMudeckas Kiaccudukanus ycrapesna. O3HadaeT JU 39TO, 4YTO
TaK)Ke yCTapesd TEPMHHBI «IIDOKAPHOTHAs KJIETKa» M «3yKapHOTHas KieTKa»? UTobbl
OTBETHTH Ha 3TOT BONIPOC, HAM HY>KHO YTOYHHTD, YTO MbI NIOAPA3yMEBAEM MOJ, KJIeTKOH.

Knerka npexacrasnsier co60it MUKPOKOMIIADTMEHT JJ151 XPAHEHUS U BOCIIPOU3BEICHUS
reHeTn4ecKoi nHpopmanuu. Ero BaxkHeHIIMMY B HE3aMEHUMBIMH KOMIIOHEHTAMM SIBJIf-
10TCS:

— OrpaHNYMBaIOIIas MeMOpaHa;

—reHOM, B KOTOPOM 3aKOQMPOBaHa MHIVBUAYa/lbHas OEIOKCHHTE3NPYIOIIAS CHCTEMA,

—— KJIOHUDOBAHHAS TOMYJANUS pUbOCOM.

Bcemn nepeunciiensbiMu arpubyraMu 00siamaer sjieMeHTapHasi KJIETKa, MM <«MO-
HaJa».

5.1.1. MoHaab! 1 XuUMephbI

[TOCKOJIbKY TOHATHA «MOHAJbI» M «XUMEPBI» HMEIOT KOHIENTYAJIbHOE 3HAYCHHE JJI
LUMTOJIOIMH, OCTAHOBMMCS Ha HUX GoJiee MOgpoOHO.

Haunnan c anTH4HOCTH, dUITOCODCKHI TEepDMUH «MOHaJa» (rpedy. monos — eAMHHIA, €JHHOE) CJIy-
XKUT AJ151 0603HAYEHHST OCHOBOIIOJIATAIOLIErO U HEAEIUMOro 31eMeHTa 6uitisa. ClloBO «MOHaAa» W MPoU3-
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