7. BakreprnajbHbIH (hOTOCHHTE3

7.1. Kaaccupurkauus ¢(OTOCHHTE3IUPYIOIKX OGaKTepHi

®oTocHHTesHpYyIOLMe OaKTEPHH — STO THNHUYHBIE  BOJHEIE
MHKPOOPraHHsMbl; OHH OOHTAIOT B NMPECHOH H MOPCKOH BO-
Je, BO BJaXKHON W HJHCTOH MOuYBe, B HPYyAax H 03epax co
CTosiuell BOJAOH, B CepHBIX HCTOUHHKAaX H T.A. OHH moapas-
LeJSIOTCS Ha TPH ceMeficTBa:

1. Senensvie ceproie 6axrepuu (Chlorobiaceae). 3rtu opra-
HHU3MBI JKHBYT, HCIOJB3Ysl B KaueCTBE JOHOPA SJEKTPOHOB
CEepOBOAOPOA HJH B HEKOTOPHIX caydasx THocyabdar., Tu-
OHUYHBIH TpefcTaBHTenas — pox Chlorobium.

2. llypnypuete ceprote 6axtepuu (Chromatiaceae). Crnoco6-
HBEI HCTIOJIB30BATH CEPOBOJOPOJ B KaUeCTBe JOHOPA SJEKTPO-
HoB. THnHunel npeAcTaBuTeNb — pon Chromatium.

3. Hypnypnoie necepnovte OGaxrepuu (Rhodospirillaceae),
OTH OpraHHsMbl He MOTYT PAaCTH B NPHCYTOTBHH TOJNBKO Ce-
pOBOJIOPOJAA, AJNS POCTAa HM HeOOXOAMMEI UPOCTHE OPraHH-
YeCKHe COelHMHEeHHs!, HAIpAMep CIHPTH H KHCJAOTHI, KOTOpbIe
B JaHHOM CJiyuae HrpaioT poJb IOHOPOB 3JEKTPOHOB, TH-
nHuYHBE npeacraBurest — Rhodomicrobium, Rhodopseudo-
monas, Rhodospirillum,

Ilpn ucnonpb30BaHHH s POCTa DHEPrHH, HaKanjHBae-
MO#1 B npouiecce GOTOCHHTE3a, BCE MepeuHCc/AeHHble 6aKkTepuu
BeayT ceGs Kak CTpPOrue aHaspoOwl, T. €. MOTYT pPacTH JHIUIL
DPH IOJHOM OTCYTCTBHH KHCJI0pPOAa. Bakrepnu ne cnocobHBI
HCNOJb30BATh BOAY B KauecTse cybcTpara anst GoTocHHTesa
I HE BBIAEASIOT NPH (POTOCHHTE3e KHCJIOPOA.

7.2. PoTOCHHTEeTHUECKHE NMUTMEHTBHI
¥ (OoTOCHHTETHYECKHE ammapar

TlurmenTtusle cucTeMbl QOTOCHHTESHDPYIOIIHX OaKTepui He-
CKOJIbKO OTJIHYAIOTCH OT MHIMEHTHBIX CHCTEM PACTeHHH U
Bogopocielt. XnopobunnonogoOHBC NHIMEHTH  GakTepHil
HasplBawoT 6Gakrepuoxsopopusramu (BXJI). B wmacrosiee
BpeMsl 0XapakTepH30BaHB NATh THHOB GakrepHOXjJ0podHiI-
aa— bXJla, BXJIb, BbXJlc, BbXJld, BXJle. [To cBoel
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CTPYKTYpe 3TH HHIMeHTb NoJ06HH XJopoduiiam a u b,
OTJHYASICh OT HHUX JIHLIb OpHPOIOH GOKOBHIX Lened mpu 2,
3,4, 5, 7 u 10-m atomax yriaepoga (mIoN0KeHHe STHX aTo-
MOB TOKa3aHo B (opMyse xjaopodunna na puc. 3.8). Kpome
TOr0, B PEaKUHOHHBIX LIeHTpax BceX OakTepuit o6Hapyxen
6axrepuodpeoPuTHH, KOTOPHIH OTJAHYAEeTCs OT GaKTEPHOXJO-
pobunsa 3aMeHofi NEHTPaJbHOro aToOMa MAarHus Ha [Ba
aroMa sogopona. OCHOBHbBle KaPOTHHOHAHBIE THTMEHTH 0aK-
Tepuil TAaKXKe HECKOJBKO OT/IHYAIOTCS OT KapOTHHOHAOB BO-
nopocaeit. B Taba. 7.1 nmepeuncieHb HeKOTOPble H3 NMHIMeEH-
T0B (DOTOCHHTE3HpYOUNX 6aKTepHH; YKa3aHBl YCJIOBHA poc-
T4 9THX OPraHH3MOB H JPYrHe HX XapaKTepHCTHKH, THNHu-
HBble CIeKTPH HOIJIOUIEHHsS AByX OakTepHil NpHBEJEHB Ha
puc. 7.1.

Mopdonoruss poTOCHHTETHUECKOT'O ammnapara pasJny-
HA Yy OYPHYPHHIX H 3ejIeHbIX 6AKTepHi M OTJAHYAEeTCs OT MOp-
tdosorun xsmoponnactoB. Cnekrpsl Bo36y:KAeHH GJayopec-
HeHunu OakrtepHoxjopodunna y nypnypHelx 6axTepuit no-
KasbIBAIOT, UTO JHEPTUs CBETA, MOIJIOWEHHOTO XapOTHHOU-
JaMH ¥ KOPOTKOBOJHOBHIMH  THTMEHTHBIMH  (opMamu
6akTepHOXJOpOdHAIa, IepefaeTcsi Ha caMbie NJIHHHOBOJIHO-
BHe ero ¢opmbl, moriomatomue npu 870 u 890 HM, H TOABKO

- ~ Chilcrobium R.rubrum

Nornowenue cseTa

L 1
400 500 600 700 800 900
Asintia BONHKI, HN

Puc. 7.1. CuekTpbl NOTJOUIEHUS 3eJeHbX (OTOCHHTeZUPYIOUIHX GaKTepHI
Chlorobium # nypnypunx ¢oTocHHTesupywouux Gakrepuii Rhiodospi-
rillum rubrum.



Tabauya 7.1. XapaxrepHcTHKH (OTOCHHTE3MPYWIHX GakTepuit

r doTocHHTEeTHYECK e JloHOpHl 3M1eKTPOHOB Ycnosus pocta U apyrue Tun vynble NyepcTaBu-

pynna TIHC MEHTBL (cyGeTpaThl pasi pocTta) OCOGEHHOCTH TeaH ceMeHCTs
3enenbie  GakTepHu bXJla BMmecte ¢ H,S AptoTpopunii poct na cBery, | Chlorobium limico-
(Chlorobiaceae) bXJle, BXJId nau Na,S$,05 cTporo amaspabnnle ycuaoBHs; | la, Ch, thiosulfa-
bXJle H, KJIETKH HelOJABHAKHE; doTto- | tophilum, Prosthe-

Ilypnypueie  cepuble
6akrepun (Chromatia-
ceae)

TlypnypHpie HecepHbie
6akrepus (Rhodospiril-
liaceae)

Kapotunonzut
Peakuuounbii gesTp
Paay

bXJla wmm BXJIb
Kaporusouns
PeaxnHoHHbIA HeHTp
Pyzg vu Pgyy

BXJa umu BXJIb
Kaporunougnt
Pearunonnniit nentp
p870

H,S. Na,5,03, H,.
Opranuueckue cy6-
CTpaThl, HalpHMep
ameTar

Opranunyeckue cy6-
CTpaTHi, HaTpHMep,
CYKIMHAT  ManaT.
H,

CHHTETHUeCKHH ammapat: XJo-
pOGHYM-Be3HKYJIbI H  CBSI3aH-
Hele ¢ HUMH MeMOpaHbl

Aprorpoduuiil H rereporpod-
HHIE pocT Ha CBeTy, CTpOro
aHaspolHEIE YCJOBHA; POTO-
CHHTETHYeCKHH ammapar: xpo-
Matodopn

TetepoTpogHEIl  HAH  aBTO-
TpodHLIA FOCT Ha CBETY B aHa-
3pOGHbIX ycoBHsAX. CilocoGHbI
K TreTepoTpodHOMY pOCTYy B
a3pOGHBIX YCAOBUAX B TEMHOTE

cochloris aestuarii

Chromatium D,
Thiocapsa roseoper-
sicina

Rhodospiriltum rub-
rum, Rhodopseudo-
monas
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Tocje 3TOro HCmogab3yerGs Anast ¢orocuntesa. Kaefiton
(Clayton) mpoBen onmTH N0 acCHMuASUHH cy6erpara
(yrnepoma) u mo ¢orodocPopHIHPOBAHHIO B CYCHEH3HAX
KJETOK NypNnypHBIX GakTepHil moj AeHCTBHeM BCHBILIEK CBE-
Ta H BBISICHHJ, 4TO (POTOCHHTeTHUecKass eIHHHNIA Gakrepui
coctout Hz 30—50 wmoJsekyn OakrtepHoxsopodumiana. Ilpu
paspyuleHHH KJAeTOK OakTepHil BHICBOOOXKOAOTCS CyGKie-
TOUHBIE YACTHIE, COJepiKallne Bce POTOCHHTETHUECKHE MHT-
MEHTB. IJTH NHIrMEeHTHPOBAHHBIE YACTHUH MOMKHO OTICIHTh
OT JPYTMX KOMIIOHEHTOB KJeTKH C NOMOWbIo gH(pdepeHIH-
anpHOro HeHTpHdyrupoBanus. IToJ S71eKTPOHHBIM MHKpO-
CKOIIOM HX MOXKHO YBHIETDH HOC/e CIelHaJbHOTO OKpalunBa-
uusi, OHu umeloT chepuueckyio dopmy H pasmeps ot 30 g0
100 um. Takue "wacTuus HazbBaWOT xpoMmartodopamu. Kax-
JBI XpoMaToPop COZEPKHUT HECKONBKO (POTOCHHTETHUECKHX
enunul, BosMoxkHO, uTo xpomarodopst o00pasyoTcs npH
HHBarvHalul (BHIOSYHBAHHH BHYTPb KJIETKH) LHUTONJIasMa-
THYeCKOHl MeMOpaHHL.

B 1952 r. Hdwofizedc nokasaJ, uyTo moj nefiCTBHeM CBeTa
y NypnypHBIX 6akTepuil NPOUCXOLsIT 0OpaTUMBble H3MeHeHHs
CHEKTpPa TOIJIOUeHHs] OakrepHoxygopoduana. STH H3MeHe-
HHS TIPOSIBJISIIOTCS] [VIABHHIM 00pa3oM B BHIBETaHHH (CBs-
3aHHOM C OKHCJIEHHEM) AJHHHOBOJHOBOH NOJOCH MNOIJIOIIe-
Husi OakrepHoxJopoduna, pacnonoxenrnoit npu 890 um B
cnexTpe noryoilenus y Rhodospirillum rubrum u Chroma-
tium u npu 870 vm y Rhodopseudomonas sphaeroides.

[Tpu o6pabotke xpomatodopoB Rps. sphaeroides netep-
reHTaMHi W TOCJAe[yIolleM OCBEUleHHH HX B IPUCYTCTBHU
KHCJOpPOAa MOXKHO pas3pyliHTh CBeTOCOOHPAIOIUHE MOJEKY-
bl 6aKTepHOX/IOpOdHIa, He Hapyilas TOro GOTOAKTHBHO-
ro KOMMOHEHTa, TMOTJIOIEHHE KOTOPOro noa AeHCTBHEM
cBeTa usmensiercs. [Tonoca nornomenus 870 M TakHxX Xpo-
mMaToGOpOB IpH OCBeilleHHH 06paTumMo BhiBerTaer. PoTOAK-
THBHBIH (OKUC/ASIOUIHACS) KOMIIOHEeHT xpomartobopoB Rps.
sphaeroides masmBaoT Pgrp; ero poap nogobHa pouaH
P7o0 B xs0ponsiactax. AHajoruynsle KOMOOHEHTH XpOMarTo-
¢opos R. rubrum u Chromatium o6osHaualoT Kak Pggo '
Ha 40 monekyn cBerocoGuparomero 6akrepuoxJaopoduaaa,
COCTAaBAAIOIHX  OAHY  (DOTOCHHTETHUECKYIO eIHHULY

! TTonoca nornowenud Pgro(Psgy) NUpHHALNEKUT GAKTEPHOXIAODO-
$HATY DCAKIHOHHOrO UeHTpa. — [Tpus. nepes..
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(puc. 7.2), npuXOAMTGs NPUMEPHO OJHA <«MoJexyiaa» Pgro
Hiu Psgo. Uccnenosanusi, nposenennrie MmeronoM nuddepen-
UHaAbHOH CleKTpodOTOMeTPUH (cM. T, 4), NOKasam, 4To
NpH HHAYIMPOBAHHOM CBETOM OKHCJIEHHH U BOCCTAHOBJEHHU
Ps70 06paTHMO H3MeHAIOTCST H OKHCJIHTEJNBHO-BOCCTAHOBHU-
TEJbHBIE COCTOSIHHS XHHOHA (Hanpumep, yOHXHHOHA) H
LHTOXpOMaA.

40 monexyn BXN
Monexyna
K €~ aKuenropa
BANHT PEIaY
ceera VYT F T _ ]
(-// \ //
..
iuToxpom

Puc. 7.2. CxemaTtHueckoe u306paxkeHHe (GOTOCHHTETHUECKOH eJHHHULI Y

nypoypHeix Gaxrtephii. KBaHT cBera BzauMoneHcTBYeT ¢ aHcaMmbJieM H3

40 wMmonekya 6GaxrepuoxJgopobuiaa (bBXJl), conepmaiiiM oauH peak-
HHOHHEIH TeHTp Paggo.

B nmocnennue roabl Gmarofaps pasBHTHIO METOJO0B BhIie-
JeHHs1 0axkTepHAJNbHHX pPeaKIHOHHBIX I[eHTPOB W IIpPHMeHe-
HHIO HMIYJbCHBIX CIEKTPOPOTOMETPOB C MUKOCEKYHIHBIMH
(10712 ¢) nasepaMu ypamoch moapOGHO H3YUHUThH OOJBLILHH-
CTBO peakuuii cBeToBoi (asel GakTepHaabpHoro (GOTOCHHTe-
3a. DHeprus cBeTa MOIJIOMIAETCS MOJeKyJdaMH 0aKTepHoXJ1o0-
pohuana H KapOTHHOWJOB, a 3aTeM (myTeM MHrpaunHi
3JEKTPOHHOrO BO3OYK/IEHHsI) TepeLaeTcss PpeakIHOHHOMY
LeHTpy, coldepxKaueMmy Heboapumoe uncao (2 uam 4) oco-
6BIM 06pasoM YNAaKOBAHHBIX MOJIEKYJN GaKTepHOXJAOPOPHII-
nal, Paspgenennble 3apsiipl I€pPeHOCSITCS depe3 MeMOpaHy
MOJIEKYJ 3THX BaKTepHOXJOpPOMHIIOB, 3alyCKasl 3JEKTPOH-
HBI TpaHcnopT, ob6ycaoBnusawouuii obpasoanmme ATP,
NADH unu BoccTanoBsennoro deppenokcHHa,

! [IpuusATo CYHTATh, YTO B COCTAB PEAKUHUOHHOLO LEHTPa BXONST
4 monexyabpl OakrepHoxJopoduIIa U 2 MoJeKysas GakrepHodeoduTHHA
(B®). B peakuun pasfeneHus 3apsjOB YUacTBYeT 3JIEKTPOH, IpHHAN-
Jexamuit «crneunanasHoit napey» (BXJ1).. On nepenaercs Ha MoJEKyay
B® Grictpee yem 3a 10-!lc; KBaHTOBHI BRIXOJ 3TOR peakuUd paBed
npaktHuecku 100%. — IIpum. nepes.



