AHozcuzeHHblll mun d¢pomocuHmesa (6ecKUCJOpPOJHBIN). B 3ToM ciy4yae JoHOpoM
3JIEKTPOHOB [IJI1 CHUHTe3a BOCCTAHOBUTEJSl, a TaKXKe pereHepalud OKUCJIEHHOr0 CBETOM
xjaopodusia sBJASETCS He BoJa, a coeAuHeHus cepbl — HzS, SO032%, S, S;032 u gp., a Takxke
OpraHv4yecKue BellecTBAa - OpPraHUYECKHWe KHCJOThI, caxapa, COUPThI, aMUHOKUCJIOTBHI U Ap.
/O6HapyxeHbl GOTOTpOoPHBIE GAKTEPUM TPYIMIbl NYPHNYPHbIX GAKTEPHM, Y KOTOPBIX JOHOPOM
3JIEKTPOHOB NMpPU (POTOCHUHTE3E SABJSIOTCI HUTPUThI, OKUCSIOIIMECS NMPHA 3TOM [0 HUTPATOB
(oyHCTHBIE OTCTOMHUKH)./

AHOKCUTeHHBIM THUI (POTOCMHTE3a OCYILECTBJAsSET HECKOJbKO (GOTOTPOOHBIX TIpyni
6aKTepuu:

- nypnypHble (cepHble/HecepHble) 6AKTEPUN U IPUTPOOAKTEPUH;

- 3eJIeHble CepHble OaKTepHUH;

- 3eJIeHble HUTYaThle (HecepHble) 6aKTepuy;

- reJIM06aKTEePUH;

- auU06aKTEPHUU.

IlypnypHble 6aKTepUuu

IlypnypHble cepHble 6akmepuu

CuctemaTtuka. bauskopojcTBeHHas rpynna 6Gakrtepuil. [lpuHagnexat k  Duse
Proteobacteria Knaccy Gammaproteobacteria llopsinky Chromatiales:

CemeiicTBy Chromatiaceae (Chromatium, Allochromatium, Thermochromatium,
Halochromatium, Marichromatium, Amoebobacter, Lamprobacter, Lamprocystis, Pfennigia,
Thiocapsa, Thiocystis, Thiococcus, Thiopedia, Thiospirillum, Thioalkalicoccusetc);

CemeiicTtBy Ectothiorhodospiraceae (Ectothiorhodospira, Halorhodospira, Thioalkalispira,
Thiorhodospira).

Mopdosiorud. OfHOK/IETOUHbIE, B 60JBLUIMHCTBE MOABUXKHbIE. KOKKH, Ma/I0YKH, CIUPHUJIIIBI,
BUOPHOHBI, KOJOHUA/IbHble ¢GopMbl. PopMa KJIETKHM 4acTo OToOpakeHa B Has3BaHUM. [Ipu
MUKPOCKONIMM BHYTPH KJIETOK OOHApY)KUBAIOTCS TPaHYJbl 3JIEMEHTAapHOU Cepbl, T.e.
aJieMeHTapHas cepa OTKJaAblBAeTCs BHYTPHU KJIETOK. Y HEKOTOPBIX IpeicTaBUTe el (Hanpumep,
p. Ectothiorhodospira) — BHEKJIETOUHO.

Ctpoenue. [I'pamoTpuuatenbHbli MopdoTun. HekoToprle 00pa3ylOT a3poCOMBI,
boToCUHTETHYECKHMH ammapaT JiokaausoBaH B [IIM u wMem6paHax xpoMaTodopoB
(MHTpayUTONIa3MaTUYeCKUe MeMbpaHbl). OKpacKa KOJIOHHWH GaKTepUU BapbUpPyeT OT NyprnypHoO-

duoseToBOro A0  MNypnypHO-KPAacHOTO, KPACHOrO, OpaHXeBO-KOPUYHEBOTO, entosaTo-
KOPWMYHEBOro,  KOPMYHEBO-KpPacCHOro,  KOPWUYHeBOro W  Jdaxe  3eseHoro. Cogepxart
6akTepuoxysopodusibl a uan b. Portocucrema RCII-tTuna. CoepxaT pasjndyHble KAPOTUHOU/BI,
HalnpuMep CIIUPUJIJIIOKCAHTHUH, OKEHOH U JP.

MeTa6oau3M. [IpeumyuiecTtBeHHO ¢GoToAUTOaBTOTpOodbl. HekoTopble mpeacTaBUTENU
NIOKa3bIBAlOT U reTepOTPOPHBIN POCT B aHAIPOOHBIX YCI0BUAX. B MUKP0aspodUIBHBIX YCI0BUAX
Y a3pO6HBIX MOTYT MepexoJUTh Ha XeMOTPOdHUI0. AHOKCUT'eHHbIH GOTOCUHTE3 OCYLEeCTBASAIOT B
aHa’pOOHBIX YCJOBUAX. JJOHOP 3JIEKTPOHOB — Cy/JbQUABI, TUOCYIbGAThI U Jpyrue COeJUHEHUS
BOCCTAaHOBJIEHHOM cepbl. HMHorja [JOHOPOM 3JIeKTPOHOB MOXeT CJAYXUTb PeppymM-2,
opraHvdeckue coefuHeHus. CHIOCOOHBI MeJJIEHHO OKMUC/ATb BHYTPUKJIETOYHbIE 3alachbl
MOJIEKYJIIPHOU cepbl. ACCUMUJIMPYIOT VYIrJeKUcaAoTy B Uukiae KanbBuHa. CHocoO6HbI K
i1a3oTpoduu.



Jkosiorugd. O6MTalOT B 60raThix CyJibPUA0M BOJHBIX Cpelax B aHOKCUYECKOM OCBELEeHHOU
30He. HanpuMmep, B o3epax u npyzax. ECTb Mopckue mnpecTaBUTEU, OOHUTAIOL[ME B 3CTyapUsaX
pek, Mopckux BoAax (p. Allochromatium). BXoAsT B cOCTaB MUKPOOHBIX MAaTOB.

IlypnypHble HecepHble 6akmepuu
CucreMaTrka. HeGosibliass pa3Hopo/iHasi B CUCTEMAaTUYECKOM IJIaHEe TpyIia MpPOKapUOoT.
®una Proteobacteria
Knacc Alphaproteobacteria

[lopsagok Rhodospirillales
CemeiicTBo Rhodospirillaceae (Rhodospirillum, Rhodocista, Rhodospira, Rhodovibrio);
CemelicTBO Acetobacteraceae (Acidiphilium, Acidisphaera, Craurucoccus, Paracraurococcus,
Roseococcus, Rhodopila)

[Topsinok Rhodobacteriales
CemeiicTBo Rhodobacteriaceae (Rhodobacter, Rhodovulvum);

[Topsipok Rhizobiales
CewmeiictBo Bradyrhizobiaceae (Rhodopseudomonas)
CemeiictBo Hyphomicrobiaceae (Rhodomicrobium)
CemelicTBO Rhodobiaceae (Rhodobium: Rh. marinum)

Knacc Betaproteobacteria

[Topsigok Rhodocyclales
CecelictBo Rhodocyclaceae (Rhodocyclus)

[Topsaipok Burkholderiales
CemeiictBo Comamonadaceae (Rhodoferax)

Mopdosaorusa. OAHOKIETOYHbBIE, NOABUXHbI, PAa3HON POPMBI.

Ctpoenue. 'pamoTpuuaTtenbHbli MopdoTun. He o6pasywoT aspocoMm. /lesieHHe KJIETOK

4acTo Mo TUMy MNoukoBaHUsAA. Cepy B KJeTKax He OTKJ/AJAbIBAIOT, JAaxe ecau OKUCAAT HS.
CopepxaT 6akTepuxaopoduibl a uiad b. ®orocurema RCII-Tumna.

MeTab60s11M3M. XapakTepeH NperuMyleCTBEHHO GoToreTepoTpoPpHbI MeTaboinu3M. OJHAKO
BO3MOXXeH U ¢OTOJUTO0aBTOTPpOdHBIA pocT ¢ goHopamu Hz u HzS. CepoBozopos yxe B
HeOO/IbIIMX KOHIIEHTPALUAX MoJaBjsieT uxX pocT. OGUTAT KakKk B aHA3POOHBIX YCJOBUAX MpPHU
OCBellleHHWH, TaK U B a’spoOHbIX B TeMHOTe. OHHU peJKO HCNOJb3YT BOCCTAaHOBJIEHHBIE
COeJUHEHUS Cepbl, IPU 3TOM OKHUCJIAKT UX 0€3 MPOMEeXYTOYHOI0 060pa30oBaHUd MOJIEKYJISPHOU
cepbl. [Ipu poToMTpOPUU UCTIONIB3YIOT MOJIEKYJIIPHBIM BOJAOPO/], IByXBaJIEHTHOE XKeJe30, a IpU
doToopraHoTpodpuu - OPrKCUIOTHI, cCaXapa, CIUPTHI U AP. oprcoeiuHeHus. AccuMmuaunpytot CO2 B
nukiae KanbBuHa. HekoTopble dakynbTaTHUBHblE XeMOOPraHOTeTepOTpOodbl — JbIXaHUE WU
6poxxeHue (B TeMHOTe). B npucyTcTBuu Oz yTpauuBalT POTOCMHTETHYECKUH annapar.

Jdkosiorusa. OOGUTAIOT, KaK NpaBWJIO, B MNpecHbIX BojoeMax (o3epa, NpyAbl), TAe ecTb
OpraHv4yecKue BelecTBa, a TakKKe HHU3Kasg KoHueHTpauus H;S. HekoTopwle B cosieHOBOAbE
(Hanmpumep, Rhodospira B cocTaBe OaKTepHa/IbHbIX MaTOB, a TakKXe Mopckue Rhodobium
marinum).

3esieHble cepHbIe 6aKTepUH
(aHokcuzeHHble homompodhHbie 3es1eHble 00HOK/1emoYHble 6akmepuu)

CucremaTuka. Bce npencraBuTens BxogaT B coctaB @uabl Chlorobi (nop. Chlorobiales, cem.
Chlorobiaceae). CopepxuT Bcero 5 pogoB - Chlorobium, Ancalochloris, Pelodictyon,
Prosthecochloris, Chloroherpeton.




Mopdosorud. Kokkonanble U najioukoBUAHbIe. Yalle oAWHOYHbIE WMJIM arperupoBaHHbIE
¢dopMbl. BuHapHOe UK TpoiHOe JleJieHUe, a TaKKe oYKoBaHUe. HenmoiBMKHBI, 32 UCKJIIOUEHUEM
Chloroherpeton, cnocobHOro K CKOJIbXeHHI0. OKpacka KOJIOHMM OT 3€eJIEHOTO 0 KOPUYHEBBIX
OTTEHKOB.

Ctpoenue. 'pamoTpuiaTenbHbli MopdoTull. HekoTopble HMEIT a3pocoMbl, 06pasylT
npocteku. CoZiepKaT XJIOPOCOMBI.

MeTa6osu3M. O6suraTHble QOTONUTOABTOTPOOBI, pexe  (POTOJUTOreTepoTPOdHI,
aHaspoOnl. Peakuuonnbil neHTtp RCI-THma, copepkaT GakTepuoxaopodusii a, a B KadyecTBe
aHTeHH ¢, d uau e. KapoTHHOUJbl - XJOPOOAKTHH, Y-KapOTHH, U30peHHepaTUH U Jp. B
NPUCYTCTBUH KUCJI0POJA CUHTE3 XJIopodUu/ia MHTUOUpyeTcs. B kauecTBe JOHOPOB 3J1EKTPOHOB
rncnosb3yoT HzS, S2-, S2032-uau Ho. [Ipu okucienuun S2- 06pa3yoT BHEK/IETOYHYIO MOJIEKYJISIPHYIO
cepy, KOTOpPYIO 3aTeM MeJJIEHHO OKUCASAT A0 cyabdata. PukcupyrotT COz B nukie ApHOHaA -
BOCCTAaHOBUTEJbHbBIA «00paTHbIN» LUKA Kpebca. HekoTopble cmnoco6HbI K Aua30TpoduUM.
Bo/IbIMHCTBO HEUTPOPUJIBI U ME30PUILIBI.

dkosiorusd. OOBIYHO OOMTAOT COBMECTHO C MNYypNypHbIMU CEPHBIMU OaKTEepUSIMH.
Pa3BuBaOTCA 0ObIYHO I/1Y62Ke NypNypPHBIX IPU HU3KOM OCBEIEHHOCTU B 30HE XEMOKJIMHA, T/ie U3
aHa’3poOHOM 30HBI MOCTymaeT Ooratas COeJUHEHUSIMH BOCCTAaHOBJEHHOW cepbl BOJA.
PacnpocTpaHeHbl B IpecHbIX U COJIOHOBATBIX BOJl0EMAX, a TAKXKe B MOPCKOM BoJe. Pexxe BXOAAT B
COCTaB OaKTepHaJbHbIX MATOB.



