OPI'AHEJUIbI ABM>XXEHUA
PECHUYKHU

Pecunuku — oprasemnsl, npeacraBisdoomue codoi Tonkue (auamerpom 0,1-0,6 MkMm)
BOJIOCKOBUJIHBIE CTPYKTYpbl Ha IOBEPXHOCTH JYKAPHOTHUECKUX KJIETOK. JlTMHAa UX MOXET
COCTaBIJIATH OT 3-15 MKM 710 2 MM (pECHHYKH TpeOHBIX TUIACTUHOK I'peOHEBUKOB). MOryT OBITH
KaK TOJBI)KHBI, TaK W HET: B ITOM CJIy4yae HUIpaioT pPOJib PELENTOpOB. XapaKTEepHbI Jis
uHQy30puid. Y MHOTHX OECIO3BOHOYHBIX >KMBOTHBIX WMH TOKPBITA BCS IOBEPXHOCTH Teia
(pecHUYHbIE YEpBH, JUYMHKH KUIIEYHOINOJOCTHBIX M TyOOK) WM OTAEIbHBIE €ro y4acTKH
(Hampumep, kabpbl y MOJIMXET U ABYCTBOPUYATHIX MOJUIIOCKOB, MOJIOIIBA HOTH Y OpPIOXOHOTHX
MOJUTIOCKOB). Y KOJIOBPAaTOK M3 CHELUAIU3UPOBAHHBIX PECHUYEK COCTOUT KOJIOBpAIATEIbHBIN
anmapar. Y MHOruX OeCro3BOHOYHBIX (KUIICYHOIIOJIOCTHBIC, TPEOHEBUKHU, TYpOCIUISPUN U JIp.)
PECHUYKH TakXe MMEIOTCS Ha KIeTKaX KHUIIEYHOTO SMHUTENHs. Y MO3BOHOYHBIX (B TOM 4YHCIE
YeJIOBEKa) KJIETKH C MOABM)KHBIMU PECHHUUKAMM TaKXe €CTh BO MHOTMX OpraHax. Y dYelloBeKka
PECHUYHBIM SIUTEIUEM BbBICTIAHbI JIbIXaTeJIbHbIE IyTH, €BCTAXUEBBI TPYObI, CEMSIBBIHOCSIINE
KaHaJbIbl, JKEIyJI0YKH MO3Ta W CIHUHHOMO3IOBOW (LIEHTpalbHbIN) KaHal. BumonsmeHeHHbIE
PECHUYKH CIIy>)KaT CBETOBOCIIPHMHHMMAIOIIMM armapaToM (OTOPELENTOPOB CETYATKU IJ1a3a U
BOCTIPHHHUMAIOIINM 3aIlaXy amapaToM XeMOPEUEenTOPOB OOOHATEILHOTO STTHTEIHS.

Pecunukn B paspeze.CHapy’kM TOKPBITBI MEMOpaHOW, SBISIOLICHCS MPOJODKEHUEM
miazmaneMmbl  —  [IIM. B 1uentpe mnpoxomut 1aBe modHble (cocTosimue w3 13
NpOTOPHUIAMEHTOB) MHUKpPOTPYyOOUKHM, Ha mepudepun — IEBATh Map MHUKPOTPYOOueK, u3
KOTOPBIX B KaXJIOM Tape oJlHa IMOoJHasl, a BTOpast HeroyHas (cocTtouT u3 11 nporodumiameHToB).
VY ocHoBaHMs HaxoAMTCs Oa3albHOE TEIO (KMHETOCOMA), MMEIOIIee B MONEPEYHOM paspese Ty
K€ CTPYKTYpYy, YTO M TOJOBMHKAa LIEHTPUOIH, TO €CTh COCTOSIIEE W3 JIEBATU TPOEK
MHUKpOTpyOouek.buenne pecHuuek OoCyIIecTBIsAETCS MasTHUKOOOPA3HO, 32 CUET Yero KieTKa
nBKeTcs (MHPY30pua-Tyhenbka)

K kaxmoi moaHOW MUKpOTpyOOouke mepudepuueckux map (myOseToB) BIOJIb BCEH €€ JTMHBI
NPUCOEIUHEHBl «PYUYKH» M3 ABUraTenbHoro Oenka aunHewHa. IIpm rugponmsze AT® ronoBku
JTUHEWHA «IIararT» M0 MHUKPOTPyOoUKe cocenHero ayosnera. Eciau 661 MUKpOTpYyOOUKH HE ObLTH
3aKpeIuIeHbl Ha KHHETOCOME, 3TO BBI3BAJIO OBl CKOJIBKEHUE JTyOJIETOB APYT OTHOCUTEIBHO ApYTa.
Takoe ckonbXeHHe HaOII0AeTCs B AKCIIEPUMEHTE Ha PECHHYKaX, 00paOOTaHHBIX TPUIICHHOM
(Ha akcoHeMbl pHu no0aBineHuu AT® yBenuuuBaercs B pe3yibTare B 9 pas). B nunTakTHON
pECHUYKE NMPOUCXOAMUT M3rubaHue AyOJeToB M, B pe3yibTare, Bcell pecHHMukd. Kak mpasumio,
PECHUYKH COBEPILIAIOT YAaphl B OJHON INIOCKOCTH. Y MH(]Y30puii mpsiMoit yap (IpoIBUT A0
KJIETKy BIEpEe) PECHHYKAa COBEPIIACT B BBINPSAMIEHHOM COCTOSHUM, a BO3BpaTHbII — B
u3oruytoM. Kak peryampyercss corylacoBaHHOE€ W3TMOaHuE pas3HbIX JyOJeToB, BHUIUMO,
HeusBecTHO. [Ipu nenossipuzanuy MeMOpaHbl U MOCTYIUIEHUH BHYTPb KJIETKH MOHOB KaJbLUA Y
UH(Y30pUil HarpaBJIeHUE MPSIMOTO yapa MOXKET MEHATHCS Ha IPOTHBOIOJIOKHOE.

AKI'YTUKH

JKryTMk — NOBEpPXHOCTHasi CTPYKTypa, MPUCYTCTBYIOIIAS Y MHOTHUX NPOKAPUOTHYECKUX H
IYKapUOTHUYECKUX KJIETOK M CIIy>Kallas il UX ABYO)KEHHUS B )KMJKOM CpeJie WM MO OBEPXHOCTU
TBEPABIX cpel. KryTuky MpoKapuoT U 3YKapUOT Pe3KO pa3inyaroTcs: O0aKTepHalbHBINA KI'YTHK
umeeT TonuHy 10—20 HM 1 juinHy 3—15 MKM, OH IaCCHMBHO BpalllaeTCsl PACIIONOKEHHBIM B
MeMOpaHe MOTOPOM; JKT'YTHKH K€ dyKapuoT TommuHor 10 200 M u qmuHOM 10 200 MKM, OHU
MOTYT CaMOCTOSITEJIbHO M3TMOATHCS MO BCEH JUIMHE. Y 3YKapHOT YacTO TaKkKe MPUCYTCTBYIOT
PECHUYKH, UICHTHUYHBIE [0 CBOEMY CTPOCHHUIO KI'YTUKY, HO Oosee kopoTkue (10 10 MKm).
Krytuku GakTepuii COCTOAT U3 TPEX CYOCTPYKTYP:



o Ounament (¢pubpuiia, npomnemiep) — monas OenkoBass HUTH TonuHoi 10—20 HM U
muHOU 3—15 MKM, cocrosimast u3 (iarenHa, CyObeTUHHALBI KOTOPOTO YIIOXKEHBI IO
cnupanu. [losocTs BHYTpHM HCHONB3YyeTCsl NMPU CUHTE3€ XKTYTHKAa — OH MPOUCXOIUT B
HanpasieHuu ot LIIM. Ilo monmoctu k coOupaeMoMy B HACTOSIIIMM MOMEHT YYacTKy
HEePEeHOCATCS CyObeAUHULIBI (IIarejuInHa.

e Kprok — 6onee Toncroe, yem ¢unament (20—45 um), 6enkoBoe (He (raremInHOBOE)
oOpasoBaHHeE.

e bazanpHoe Teno (TpaHcMeMOpaHHBIN MOTOD)

bazanbHoe Teno u MexaHu3Mm ero paboThl
bazanpHOe Teno mpexacraBiger coboil cuctemy kosen, Haxozmsmuxcs B LIIM u kinetouHoit
cTeHke Oaktepuid. JIBa BHyTpeHHHX KOjblla — M H S-KoJiblia (cerdvac yarie paccMaTpruBarOTCs

KaKk equHoe MS-KONbIl0) — SBISAIOTCS OO0S3aTeNBHBIMH JJIEMEHTaMH, MpUUEéM M-KOJIBIO
Haxoautca B L{I[IM, a S — B mepumnasme rpamOTpHUIIATEIbHBIX U MENTHAOTIMKAHOBOM CIIO€
IpaMIoJIOKUTENbHBIX Oaktepuif. Emé nBa xomprla — P mw L — ectb TOmpKO Yy

rpaMOTPULIATENIbHBIX OaKTEpUil, OHU PACIIONOKEHbI B MENTHUIOTIMKAHOBOM CJIO€ M HapyXHOU
MeMOpaHe COOTBETCTBEHHO, HEMOJBM)KHBI M JIMIIb HANpaBIAIOT CTEPKEHb POTOpa MOTOpA.
Bokpyr MS-koibiia pacmoyioKeHbl CTaTopel — OenkoBble KoMIIeKchl MotA4/MotB4
npeCTaBIsIomue cOO0M MPOTOHHBIN KaHal (MX MOXET ObITh OT § 110 16).

Tounblii MexaHu3M paboThl 0a3aJbHOrO TeElNa HE M3BECTEH. BONBIIMHCTBO HCCieaoBaTeNen
MoJiaraeT 4YTo MOCTYIUICHHE MPOTOHA W3 TIEPUIUIa3Mbl WJIM BHEIIHEW cpenbl B MotA4/MotB4
KOMIIJIEKC BBI3bIBAET KOH(OPMAIIMOHHBIE N3MEHEHHs OETIKOB, OJaroiaps 3JIEKTPOCTaTHYECKOMY
B3aUMOJICVCTBUIO WM NIPSIMOMY KOHTAKTy 3TO U3MEHEHHE IPUBOJUT K MOBOPOTY MS-komb1a, a
€ro JanbHeiIee JABWKEHUE BO3BPALIAET UCXOIHYI0O KOH(POPMAIMIO KOMIUIEKCY U BBITAIKHBACT
mpoToH B 1uT0301b. Y Escherichia coli myist oqHOr0o 060poTa XryTrka TpeOyeTcs nmepeMenieHmne
okoio 1000 mporonoB. [Toka3zaHO, 4TO XKI'yTHK MOXXET pabOTaTh Ja)ke Yy IMYCTBIX KJIETOYHBIX
000JI04€K MpHU YCIOBUH YTO BHENIHUM pH HIKe BHYTpEHHETO.

TakuMm o0paszom, Oa3anbHOE TENO Mpeodpa3yeT XUMUYCSCKYI0 YHEPTHI0 B padoTy, Bpallasch 3a
CU€T TpaJIMCHTa KOHICHTPAIIMU MPOTOHOB WJIU, B PEIKUX CIydYasX, HOHOB HaTpUs (HEKOTOpHIC
Mopckue Oaktepunm poxaa Vibrio, ankamoduiusHble Bacillus, Acetobacterium woodii), 31O
BpAIlICHHE OCYIIECTBIISIETCS CO CKOpocThio 10 100 00/cek, mpu4éM ero HampaBJICHHUE MOXET
n3MeHsAThca MeHee yeM 3a 0,1 cek.

MexaHu3M IBUKEHUS KIETKH

Bpaienne mMoTopa BBI3BIBACT MAacCUBHOE BpalleHue ¢unameHTa. boriee maccuBHast KieTka
HAUMHAET BPAIIAThCS MPHUMEPHO CO CKOPOCThIO 1/3 OT CKOpPOCTH JXT'yTHKAa W B OOpaTHOM
HalpaBJIEHUH, a TAK)KE IPUOOPETAET MOCTYNATENIbHOE IBHKEHHE.

[Tonapnstoiiee OONBIIMHCTBO HANENEHHBIX JKTYTHKOM OaKTepuid HMMEIOT MNaJTOYKOBUIAHYIO
dopmy. W3 THIpOOMHAMHYECKHX pacd€ToB CIEAyeT, 4To i Hawmboiiee 3(PPeKTUBHOTO
JBUKEHUS OTHOILEHUE JUIMHBI KJIETKU K IIMPHUHE JOJDKHO COCTaBIATh 3,7. J[BH>KEHHE KOKKOB
KpaitHe Hed(D(PEeKTHBHO, TOITOMY OHH Yallle BCETO HETIOIBUKHBI.

VY psna OakTepuii MOTOp M JKTYTHUK MOTYT BpallaThCs TOJIBKO B OJHOM HampaBiCHUH,
[epeOopUEeHTAIMs] [TPOUCXOIUT MPHU OCTAaHOBKE 3a CUET OpOYHOBCKOro IBMKeHUs. bakrepuu-
HNEPUTPUXU COOUPAIOT MpPHU JBUKEHUUM BCE CBOU JKTYTHKHM (KaXKIbIH M3 KOTOPHIX Bpallaercs
OPOTUB YaCOBOM CTPEJKH) B OAMH IydoK. JIJIsi COBEpIICHUS KyBbIpKa OHH JHOO MEHSIOT
HaIpaBJIEHUE BpAIIEHUs, JTUOO U3MEHSIOT €r0 CKOPOCTh, M3-3a YEro Mydok pacnagaercs. llpu
HOJIIPHOM PACIIOJIOKEHHUHN KTYTHUKOB OJMH U3 HUX MOJKET CIY’KUTh M TOJIKAIOIIKM, U TAHYIIUM
npucnoco0IeHNEM B 3aBUCHMOCTH OT HAIPABJICHUS BPAIICHUSI.



Ckopoctu nBuxeHus Oakrepuil BappupytoT oT 20 MkM/c y HekoTopslx Bacillus 1o 200 mxm/c y
Vibrio.

Oco0OeHHOCTH KTYyTHKOB apXei

B pesynbrare cekBeHHpOBaHUS T€HOMOB apXeil He yJalloch BBISIBUTH KaKOH-TMOO rOMOJIOTHH
I€HOB, OTBETCTBEHHBIX 3a OHOreHe3 JKI'YTUKOB apxel u Oakrtepuil. BmecTto Quarennuna,
HEYCTOWYMBOI'O B CPEZi€ C MOBBIIIEHHONW KHCIOTHOCTBIO, B )KT'YTHKaxX apxeOakTepuil 3ToT OeloK
3aMEHEH TIMKONPOTEHHAMHU. ApxeOaKkTepUaNbHbIA KIYTHK TOHBIIE M HE MMEET LEHTPAIBHOTO
IOJIOr0 KaHasa, MO03TOMY, MO BCEH BUAMMOCTH, €T0 CHHTE3 MPOUCXOAMT MO MPUHLUIHAIBHO
MHOMY MEXaHU3MY y MOBEPXHOCTH KIIETKH.

CuHTe3 KryTHKa

[Tponecc cunresa xrytuka sydaxrepuii (Caulobacter sp.) 3amyckaercst 3kcrpeccueil reHa ctrA.
[IpoxyxTom 3Toro reHa sisiercs 6enok CtrA. Cunre3 Ctr A IpoUCXOAHT cpa3y MOCIe mepexoaa
kietkn u3 GO-¢azel B S-dazy. O6sruno yuactok JAHK, comepkamuii reH ctrA, MEeTHIUpPOBaH.
Cunresy Genka CtrA npeamectByer nemermnuponanue J{HK, xotopas 3arem perummuupyercs.
[Tocne storo npoucxoaut cuHre3 CtrA u ero ¢ocdopunrpoBanue KuHazamu. ['eH ctrA umeer
nBa npomotopa: P1 u P2. C mepBoro mpomoTopa OCyIIECTBISETCS MHTMOMPOBAHUE CHUHTE3a
CtrA. Co BTOpPOro npoMoTOpa OCYIIECTBIsETCS CcTUMynaupoBaHue cuHTe3a CtrA. Cuemyer
OTMETUTh, yTo Oenok CtrA HaliieH He y Bcex 7yOakTepuil, U MeXaHU3M CHHTE3a )KTyTHKa HE
YHHMBEpCAJICH.

XKryTuku sykapuor

Krytuku sykapuor umeror TommuHy 10 200 oM u muHy A0 200 MxM. OHU OKpy»KEHbI
BBICTYIIaMU IIUTOIJIa3MaTHYECKOW MeMOpaHbl U coziepkaT 9 map MUKpOTpyOOUeK, BEICTPOCHHBIX
BOKPYT JIByX HE 00BEIMHEHHBIX B apy MUKpPOTpYyOoueK (CTpykTypa 9+2). DTH MUKPOTPYOOUKH
CKOJIB3SIT JIPYT OTHOCHUTEIBHO JIpyra ¢ HcHojib3oBaHueM »HHepruun AT®D, mostomy wu3rud
9YKApHOTHYECKOTO KT'yTHKA MOKET OCYLIECTBIIATHCS B JIIOOOM €ro 4acTH.

B pacummdpoBke MexaHu3Ma IBUHKEHHMS TPOKAPHOT, UMEIOUIHNX K'Y TUKU JOCTUTHYThI OOJIbIINE
ycnexu. Eciu B KieTKe MHOTO JKI'YyTHKOB, BCE€ OHM MNpHU IBMKEHUHM COOMpAIOTCS B IYYOK,
Bpallasich B OJTHOM HAIpPaBICHUU

Kinerka Salmonella typhimurium B coctostnuu nokost (A) u npu asmxenud (B).
CTpenkamu MOKa3aHo HAPABJICHUE BPALICHHUS U JBIKCHUS KIICTKH.

BpameHMe KTYTHUKOB IIEPECAACTCA KIICTKE, HaLII/IHaIOHIef;I BpalmaTbCAa B MMPOTHUBOIIOJIOKHOM
HarpaBJIeHUH, U o0ecrieunBaeT A3 (PeKTuBHOE ABMKEHNE (TUTaBaHUE) B )KHUJIKOU cpejie U Oosee
MEJICHHOE MTePEMEIIICHUE TI0 TTIOBEPXHOCTH TBEP/IBIX CPE/I.



Jlyist paboTHI ABUTATEIHHOTO amapara MpoKapruoT HeoOXo[uMa SHEePTHs. Y CTAHOBJICHO, YTO
JBUKEHHE KI'YTUKOBBIX IPOKAPHOT 00ECIIEUNBAETCS SHEPTUEH TPAaHCMEMOPAHHOTO
AIIEKTPOXUMHUYECKOTO TMOTeHIInana (Jienpra Mo H+), mpudem o6e ero cocTaBIsonue -
anekTpuyeckas (nenbta [Icn) u koHLIeHTpannoHHas (aenbra pH) - moaaep XKuBarOT IBUKEHUE.
CKopoCTh BpalieHus KT'YTUKOB MPSMO 3aBUCUT OT BEIMYMHBI MEMOPAHHOTO MOTeHIIMana. Takum
00pa3oMm, MPoKapruOTHAS KJIETKa 0071a1aeT MEXaHU3MOM, TTO3BOJISIONINM MIPEBpaIiaTh
AIIEKTPOXUMHUYECCKYIO (JOPMY SHEPTUU HETIOCPEICTBEHHO B MEXaHUYECKYI0. MoJeKyIsipHOE
YCTPOMCTBO, 00ECTIeUnBalOIIee ITO MPEeBpaIeHHEe, K HACTOSAIIEMY BPEMEHHU HE BBIICHEHO, HO
MOJKHO T10JIaraTh, 4TO OHO JOJDKHO OBITh BechbMa d(D(PEKTUBHBIM, TaK KakK, MO MPOBEICHHBIM
pacueram, SHepTus, pacxoayeMas Ha JBUKEHHE, COCTABIISIET IECATHIE OJIU MPOIEHTa OT 00IIero
KOJIMYECTBA YHEPTeTUYECKUX MOTPEOHOCTEN KIETKH.

HeoObrunas JIOKaJIM3alusd CTPYKTYP, OTBETCTBCHHLIX 3a ABHXKCHUEC, OIMMMCAHA Y CIIMPOXCT
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Knetka crimpoxets! B mpogosibHOM (A) u monepeunoM (B) paspese.

Ha puc. A n3obpaxxeHa KiIeTKa, cofepiKaiias 1o 0JJHOH akCHaIbHOH (GUOpHIUIe y KaXkJI0ro KOHIIA; Ha PHC.

b - monepeuHslii pa3pes, MpoLIeIINil Yepe3 CPEIHIO YacTh KIETKH, I/ie TI0Ka3aHbl JBa NEePECeKAIONIMXCS MyUKa, COCTOSAIINX U3
MHOKECTBa aKCHAIbHBIX GUOpmLT: 1 - IpOTOMIa3MaTHUSCKUil MIKMHAP; 2 - HAPYXKHBII 4exoi; 3 - akcuaiabHble GUOPHILIBE; 4 -
MECTO MPHUKPEIUICHUS! aKCHAIbHBIX (UOPWILI; 5 - NEeNTHIOIIMKAHOBBIA CIOH KIETOYHOIl CTEHKH; 6 — LUTOILUIa3MaTHYecKas
MeMmOpaHa.

TpexcioiiHast CTpyKTypa, OKpy»Karollasl KJIETKy U Ha3blBacMasl HapyXHbIM UE€XJIOM CIHPOXET ,
AQHAJIOTMYHA Hapy»XHOW MeMOpaHe KJIETOYHOM CTEHKH IpaMOTPULIATENbHBIX OakTepuil . DTOT
YeXOJI OKPY’)KaeT TaK Ha3blBAEMbI NPOTOIIA3MAaTUYECKUM LMIUHADP , COCTOAIIMH U3
NENTUIOTIIMKAHOBOIO CJIOS KJIEeTOYHOM cTeHkH, LIIIM m muromiasMaTu4eckoro coaepKuMOro.
[TpoToruiazMaTuyeckuii LMIMHAP OOBMBAETCS IyYKOM HUTYATBIX CTPYKTYp - aKCHaJbHBIX
¢ubpumt. Yucno ux konedinercs ot 2 g0 100. OauH KoHel KaKAoW akcHadbHOW (hUOPUILIBI
IpUKperieH BOIM3H MOJoca MPpOTOIUIa3MaTHYeCKOTo IMIMHIPA, Ipyroil - cBoboanslif. Kierka
COJEPXHT IO JBa Habopa (GuOPWMIII, MPUKPEIJICHHBIX CYOMOJSPHO Yy KaXIOTO KIETOYHOTO
KOoHIA. Tak Kak Kaxaas akcuajgbHas (UOpHIUIa TSHETCS MOYTH BJAOJb BCEH JUIMHBI KJIETKH,
y4yKd GUOPUILI, IPUKPENIIEHHBIX Y PAa3HBIX MOJIIOCOB, B LIEHTPAIbHOM YaCTH NEPEKPHIBAIOTCS.

W3ydenue cTpoeHHs U XMMHYECKOTO COCTaBa aKCHABHBIX (PUOPUIT CIMPOXET OOHAPYKHIIO UX
ONM3KOE CXOJCTBO C OaKTepHadbHBIMH KTyTHKamMu . OTIMYME 3aKI0YaeTcs B TOM, 4YTO
aKcUasbHble (UOPWIUIBI CHUPOXET - BHYTPUKJIIETOUHBIE CTPYKTYpPbl, HO OO0ECIeYHBaIOT
JBIDKCHNE KaKk B JKUAKOM cpene, Tak M IO TBepAOMYy cyOcTpary. JIBHXKEHHE CIHPOXET
OCYILECTBIIICTCSl 32 CYET BpalleHus (UOPHLUT B MEPUILIA3MATHUYECKOM IPOCTPAHCTBE MEKIY
HENTHIOTJINKAaHOBBIM CIIOEM W Hapy>KHOH MeMOpaHOIl KIIETOYHOW CTEHKH, BBI3BIBAIOIIETO
AIIACTHYHYIO BOJIHY Ha MIOBEPXHOCTH KJIETOYHOU CTEHKH.


http://medbiol.ru/medbiol/infect_har/0039a8a5.htm
http://medbiol.ru/medbiol/microbiol/0009a874.htm
http://medbiol.ru/medbiol/microbiol/0009a4df.htm
http://medbiol.ru/medbiol/microbiol/000a8890.htm
http://medbiol.ru/medbiol/microbiol/000d0c87.htm
http://medbiol.ru/medbiol/microbiol/0012ade9.htm
http://medbiol.ru/medbiol/microbiol/0005cd15.htm
http://medbiol.ru/medbiol/microbiol/000ac4cf.htm

CriupoxeTsl COBEPIIAIOT JABIKEHHSI TPEX THIIOB: OBICTPO BPAIIAIOTCS BOKPYT UTMHHOW OCH
CTIHMPAJIH, CIIOCOOHBI K M3TMOAHHIO KIETOK M OCYLIECTBIISIOT MEPEABMKEHUE TI0 BUHTOBOMY HWITH
BOJTHOOOpa3zHOMy TyTH. s crimpoxer (Tak e KakK Ui TUIMUYHBIX KTYTHKOBBIX OaKTEpHii)
NOKa3aHo, YTO JIBWKEHHE o0ecrieunBaeTcs sHeprueii B popme nenpra mio H+.

[Tpucymas cnupoxeram JOKalIu3alys ABUraTeIbHOIO annapaTa HHTEPECHa TeM, YTO MO3BOJISIET
clenaTtb BBIBOJ O BO3MOXKHOCTH €ro paboThl B YCJIOBUSX HAaXOXACHUS B '"3aKpbITOM"
KJIETOYHBIMU CTPYKTypaMH COCTOSIHUM. ODTO MOJXKET CIY)KUTh KIIOYOM K IOHHMAaHHIO eIl
OJIHOTO BHJA JBUKEHMSI, IPUCYILErO YaCcTU MPOKApUOT, - CKoabxkeHus. Ilocnennee onpenensator
KaK CIOCOOHOCTh OpraHM3Ma IEpeiBUraThCs IO TBEPAOMY WM IOJIYKUAKOMY cyOcTpaty 0e3
MOMOIIN HAapY>KHBIX JIOKOMOTOPHBIX CTPYKTYD - )KT'yTHKOB .

CnocoOHOCTh K CKOJBKEHHIO OOHApY’KeHa y pa3HbIX TPYII MPOKAPUOT, KAK OJHOKIETOUHBIX,
TaK W MHOTOKJETOYHBIX, HWMEIOIIUX HHUTYATOE CTPOCHHE: HEKOTOPBIX MHKOIUIa3M
MUKCOOakTepuil , UTodar , HUTYAThIX cepolakTepuil , nnanodakrepuit U ap. CKOPOCTh ATOTO
THIIA IBYOKEHUA HeBennKa: 2-11 Mxm/c.

OOmmM 17151 BCeX CKOJIB3SIINX OPTaHU3MOB SIBIISIETCS] CIOCOOHOCTH K BBIIENECHUIO cim3u. Kpome
TOTO, y pAla CKOJb3AIIMX (JOPM B COCTAaBE KIETOYHON CTEHKH MEXIy MENTHAOTIMKAaHOBBIM
CJIOEM M HAPYKHOM MeMOpaHOW OOHApy»XeH TOHKWH CIIOH, COCTOSIINI U3 OCITKOBBIX (HOPHILIL.
Hanpumep, y Huryaroil umanoGakrtepuii Oscillatoria Kk  HapyXHOH TMOBEPXHOCTH
NEeNTUIOTIIMKAHOBOTO CIIOS TPUMBIKAIOT MapajuIebHbIe psabl GuOpHILT AuaMeTpom S5-7 HM; Ha |
KB. MKM IIOBEPXHOCTH HPUXOAMTCA 10 55 Takux (GuOpwul. Y HUTUATHIX I[MaHOOAKTepui
GuOpmLEl HOPMUPYIOT €AWHYIO CHCTEMY, HENPEPHIBHO B BHJIE CHUPATH OOBOJAKHBAIOIIYIO
BeChb TpUXOM (HUTh) . CKOJIb)KEHHE HUTYATBIX (POPM COIMPOBOKIAETCS M OJHOBPEMEHHBIM HX
BpallleHHEM, TaK YTO JIt00as TOYKAa Ha IOBEPXHOCTH TPUXOMA OIMCHIBACT MPH JIBHKCHHUU
cnupanb. HanpasieHnue BpalleHus sIBIIsI€TCS] BUAOCTIEHU(UUECKUM IPU3HAKOM U KOPPEITUPYET ¢
HaIpaBJICHUEM XO0/1a CITUpaIH OEITKOBBIX (PrOpHLI.

MexaHHu3M CKOJIB3SIIEro JBUKEHUS He siceH. CorjacHO IMIOoTe3e PEaKTUBHOIO JBMIKEHHUS OHO
00yCIIOBIICHO BBIJICJICHUEM CIIM3H Y€Pe3 MHOTOUUCIICHHBIE CIIM3EBbIE MOPHI B KIIETOUYHOM CTEHKE,
B pe3yJbTaTe 4Yero KJeTKa OTTAJKUBAeTCs OT cyOcTpaTa B HalpaBlIEHUH, MPOTHBOIIOIOKHOM
HalpaBJICHUIO BblIeNeHus ciin3y. OIHAKO aHaIu3 3TOM MOJAEH MPUBEJ K 3aKIIOUEHHI0, YTO JUIs
o0ecreyeHnsl CKOJIBKEHHs 10 "peakTUBHOMY'" MEXaHHM3My KJIETKe HeoOXOOuMO B TeueHue 1 ¢
BBIJICJIATh TAKOM 00BEM CIM3H, KOTOPBI BO MHOI'O pa3 MPEBOCXOIUT €€ IUTOIIa3MaTHYECKOe
COJEPKHUMOE.

[To nppyroi rumoTe3e, MOJMYYHMBIICH pPACIpPOCTPAHCHHWE B TIOCICTHHE TOJMBI, CKOJb3SAIICEe
JABHUXKCHUC CBsI3aHO C OCO6CHHOCT$IMI/I CTPOCHUA KJIETOYHOU CTCHKU IIOABMXXHBIX
OC3KTYyTUKOBBIX (OpM - HaJIM4YMeM OCIKOBOIO CJOsi, COCTOSIIETO W3 YHOPSJI0YECHHO
PACIIOJIOKCHHBIX (1)I/I6pI/IJ'IJ'I, AHAJIOTUYHBIX HUTAM XIT'YTHUKOB, C TOU paSHI/IIIeI\/JI, YTO HaAXOOATCs
¢bubpunnel "BHYTpH" KIETOYHON CTEHKH. Y HEKOTOPBIX CKOJB3SMIMX OaKTepuil OMHCaHbI
CTPYKTYpBI, BECbMa HAallOMHUHAIOMIME Oa3aJbHBIC TeNa JKIYTHKOBBIX (opm. BpamarensHoe
nBwkeHue GuOpwi, "3amyckaemoe" ASTHMH CTPYKTYpaMH, MHPHBOAMT K TIOSBICHUIO Ha
IMMOBCPXHOCTHU KJICTKU TaK Ha3bIBaeMOU 661"}’1116171 BOJIHBI, T.C. IBMKYIINUXCA MHUKPOCKOITMYCCKUX
BBIITYKJIOCTCH KJIETOYHOW CTEHKH, B PE3YJIbTATE Yero KJIETKA OTTAIKHBACTCS OT TBEPAOTO WIIH
Bs3KOTO cyOcTpara. Ha ckombkeHHe pacxomayercs Okoio 5% sHepruum oT obmero odobema
KJIETOYHBIX SHepreTudeckux 3arpar. Ckonp3siiee IBUKEHHE B pPa3HBIX TIpynmax OakTepuid
obecnieunBaetcs dHeprueii B popme ATD wum nenpra mro H+.

HeobxomuMocTh sl CKONBKEHHSI CITU3U MOKa He sicHa. CKOJIbKEHUE MOXET MPOHMCXOJUTH B
cpeie MoaXosIIeld KOHCUCTEHITUN 0€3 KaKoro-Tu00 BhIIEIEHUS ClIM3H. bomee Toro, BelieneHre
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OOJIBIINX KOJMYECTB CJIM3H, KaK MPaBUIIO, 3aTPYIHSIET JBMKEHUE KJIETKU U MPUBOJUT K TIOTEpE
ero monBwxkHOCTU. CorjacHo rTumoTe3e "Oerymiei BOJHBI" BbIIETICHHE CIU3U HE SBIACTCS
a0COJIIOTHO HEOOXOJIMMBIM JIJisi CKOJIBKEHHs, HO OOJierdaer B OIPEACIICHHBIX YCIOBUSIX
OTTaJKWBaHUE KIETKHU OT cyOcTpara.

[TonBukHbIe OaKTepUM AKTUBHO TMEpEeMENIaloTCsl B HAIMpPABICHUHU, ONPEACNIIEMOM TEMH WU
UHBIMH BHEIIHMMHU (akTopamu. Takue HampaBieHHbIE IEpeMeIleHus] OaKTepuil Ha3bIBAIOT
TakcucamMu . B 3aBucHMOCTH OT (QakTopa pa3aIuvaroT XEeMOTaKCHUC (YacTHBIM ciaydaid -
a’pOTaKCUC ), POTOTAKCUC , MATHUTOTAKCUC, TEPMOTAKCUC U BUCKO3UTAKCHC.

Haubosnbiiee BHUMaHue MPUBJICKACT W3YYEHUE XEMOTAKCHUCA, T. €. IBWKCHUS B ONPEICICHHOM
HANpaBJICHUN OTHOCHTEIHHO MCTOYHHKA XMMHUYECKOTO BemecTBa. s KakJoro opraHmu3ma Bce
XMMHUYECKHE BELECTBa B 3TOM ILJIaHE MOTYT OBbITh pa3jeiieHbl Ha JIBE€ I'PYyMIbl: UHEPTHHIE U
BbI3bIBatoIIMe Takcuchl (3ddextopsl). Cpenu MOCAEAHUX BBIACISIOT aTTPaKTaHTHI (BEIIECTBa,
NpUBIEKAIOIIUE OakTepuil) W  penevieHThl  (BEmlecTBa, OTIYTHBAIOMIME  OaKTepHii).
ATTpakTaHTaMH MOTYT OBITH caxapa, AMHUHOKHCIOTHI, BUTAMHHBI, HYKJICOTHIBI H JApYTHE
XUMHUYECKHE MOJIEKYJIbl; pEMeJICHTaMHd - HEKOTOpble AaMUHOKHUCIOTHI, CIHUPTHI, (EHOIbI,
HEOPraHMYECKUE HWOHBI. ATTPAKTaHTOM Il adpOOHBIX TPOKAPUOT H PEIEILICHTOM JUIs
aHadpOOHBIX  NPOKAPUOT  SIBIAETCS  MOJIEKYJISIPHBI  KHUCIOpPOA. ATTpPAaKTaHThl  4YacTo
NpeCTaBJICHbI MUIEBBIMU CyOCTpaTaMu, XOTsI HE BCE BEIIECTBA, HEOOXOAUMBIE Il OPTraHU3Ma,
BBICTYNalOT B KauecTBE AaTTPAKTaHTOB. Takke HE BCE SJOBUThIE BEILECTBA CIyXar
peneuIeHTaMU U He BCE PENEJUIEHTh! BPEHBI.

doToTakcuc, T.€. IBUKECHHE K CBETY WM OT HErO, CBOWCTBEH MPEXIE BCEro (OTOTPOGHBIM
OaKTepHsIM.

CrocoOHOCTh TepeMelaThesl MO0 CHJIOBBIM JIMHUSM MarHUTHOTO MOJIA 3e€MJIM WM MarHura -
MarHUTOTaKCHUC - OOHAPYXKEH y pa3HbIX OakTepuil, 0OMTAIOIUX B MPECHOW U MOpPCKO# Boze. B
KJIETKaX 3TUX OaKTepuil HAWICHBI HEMPO3pavYHbIC YACTHIIBI ONPEIEICHHON T'€OMETPUYECKON
(GOpMBI - MAaTHUTOCOMBI, 3aMIOJTHEHHBIE JKene3oM B (popme marneruta (Fe304) u BeimonHsONNE
GbyHKIMIO MarHUTHOM crpenku. Ha momio marHeruta MokeT mpuxoguThes 10 4% cyxoro
BelecTBa Oakrepuil. B ceBepHOM TMONymIapuyl TaKWe MarHUTOYYBCTBHUTEIbHBIC OaKTepUU
IUIBIBYT B HANPABIIEHUU CEBEPHOTO MOJIIOCA 3€MJIU, B FO’KHOM - B HAIIPABJICHUH F0XKHOTO.

VYV psga Oaktepuii OOHApy»EH BHUCKO3UTAKCHC - CIHOCOOHOCTH pearupoBaTh Ha H3MEHEHHE
BA3KOCTH PaCTBOpPaA U MEPEMCIIATHCA B HAIIPABJICHUHN €€ YBCINYCHUA UJINM YMCHBIICHUS.

3a 4YyBCTBUTEIBHOCTh OaKTEepHil K TpaJdeHTaM ONpPEIEICHHBIX (PAKTOPOB OTBETCTBEHHBI
cnenuduaeckre perentopsl. M3ydenne xemorakcuca y Escherichia coli mo3Bonmino o6HapyKUTh
cBbimie 30 pa3sTUYHBIX XEMOPELENTOPOB, MPEJICTABISAIONIMX CO00M OCNKH, CHHTE3UPYEeMbIe
HE3aBUCHMO OT IPUCYTCTBHS HMHJIYKTOpa WIH TOJBKO B pe3yjbpTaTe HMHAYKIUH. Peuenrtop
pearupyet Ha >QQeKTop U MepeaaeT CUrHal MO OMPEeICHHOMY ITyTH, KOHKPETHBINH MeXaHU3M
KOTOPOTO HEM3BECTEH, HA "MOTOP" KryTHka. ¥ OakTepuil ¢ NEpUTPUXHUATBHBIM KTy THKOBAaHHEM
BBISIBJICHBI JIBa BUJA JIBUTATENIbHOTO MOBEICHUS: MPSMOJIUHEITHOE IBUKEHHE U KYBBIpKaHHE, T.€.
NepUOIUYECKUe W CIy4yalHble W3MEHEHHsl HampaBiieHUs JABikeHus. Ecim  Oakrepus
NEepEeMEeNIaeTcsl B CTOPOHY ONTHMAJIbHOM KOHIICHTpAlMU aTTpaKTaHTa , €€ MPSMOJIMHEIHOe
JIBIDKEHUE, OPUEHTHPOBAHHOE MO OTHOIIEHHIO K XMMHYECKOMY BEIIECTBY, CTAHOBUTCS OoJjee
JUINTEIbHBIM, a YacTOTa KyBbIpKaHHMH Oojee HU3KOW, YTO MO3BOJIAET €l B KOHEYHOM HTOTe
NepeMEeIaThCsl B HYKHOM HaIlPaBJICHUU.
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