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AHaJ3 TeHOMOB 13 IIITaMMOB aHOKCUTEHHBIX (POTOTPOMHBIX GaKTEpHii ITOKa3al HAJIMYKE TeHOB, KOTUPY-
IOIIMX KapOOAHTUIPa3y TPEX KJIACCOB ¢ IpeobiananueM B- u y-kapooaHruapas. [eHbl 0i-KapOoaHTUAPa3hI
oGHapyXeHbl B TeHOMAax JBYX MpenctaButencit Betaproteobacteria. Pactipenenenue KapboaHTHIpa3 pas-
JIMYHBIX KJIACCOB CpeIyd TeHOMOB M3YyYE€HHBIX (hOTOTPOMHBIX OAKTEPHIi COOTBETCTBYET pacipeaesieHUIo

cpeny TIpOTe00aKTEPHUIA B LIEJTOM.
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BBEAJEHUWE

Yraekucineiii raz (CO,) gBisieTcs: caMbIM pacipo-
CTpaHEHHBIM ITAapHUKOBBIM TaszoM [1]. Cuuraercd,
YTO aHTPOITOTeHHBIE BIOPOCHI YIJIEKUCIOTO ra3a ur-
palOT BaXKHYIO POJIb B IJI00aIbHOM M3MEHEHUU KJIW-
MaTa, TTOCKOJIbKY TeMIlepaTypa 3eMJIM MOBbIIIAETCS
Ha 0.2°C 3a necsarunerue [2]. OmHOM U3 BaxKHEUIITNX
3a/lay COBPEMEHHOCTM SIBJISIETCSI TTIOMCK CITOCOOOB
CHUXXEHMS BBIOPOCOB YIJIEKUCIIOro ra3da B atMocde-
py. OOIMH U3 MOAXOI0B 3aK/JI0UacTCs B U3BJICUESHUN
YIJIEKMCJIOTO ra3a U3 MIPOMBIIILIEHHBIX THIMOBBIX I'a-
30B U TPAHCHOPTUPOBKE €ro B MOAXOISIINE MeCcTa
IJIs1 3aXOopoHeHwus1. [IJist cekBecTpaluu yriaeKUCIoro
raza ObLIM MPEeMIOXKEeHbI pa3IuUHbIe MeCcTa, BKJItoUast
OKeaHbl, TTyOOK1Ee BOTOHOCHBIE TOPU3OHTHI U UCTO-
IIeHHbIE HeTSHBIC 1 Ta30BbIe pPe3epByaphl. 3aX0po-
HEHUe yIJIeKHUCIIOro rada B OKeaHaX MOXeT MOBJIUSITh
Ha >XM3Hb BOJHBIX OPraHM3MOB U3-3a cCHIKeHus: pH
BOJIbI. 3aXOPOHEHHUE B UCTOIIEHHBIX HE(PTSIHBIX U ra-
30BbIX pe3epByapax co3aaeT MpobdJieMbl C TOYKU 3pe-
HUSl ONMACHOCTM IS >KM3HM JIIOAei YW COCTOSTHUS
OKpY:Kalollleil cpeabl B clydae YTeUKU YIJIEKHUCIOTO
raza [3]. JIpyroii anbTepHaTUBOI 3aXOPOHEHMUSI yTJIe-
KUCJIOTO Ta3a sIBJsieTCs XuMudeckas pukcaius yrie-
KHCJIOTO Ta3a B BUE KapOOHATHBIX MUHEPAJIOB, Ta-
KMX KaK KaJIbLIUT, MarHe3UT U JOJOMUT. DTU MUHE-
pajibl IIMPOKO pachpoCTpaHeHbl B MpPUPONE U
SIBJISTIOTCS DKOJIOTMYECKU Oe30IMacHBIMU U CTaOUIIb-
HbIMU. CeKBecTpalus YIJIeKHUCJIOro ra3a MOXeT ObITh
JIOCTUTHYTA IyTEM MPSIMOTO KOHTaKTa ra3000pa3Ho-
ro CO, ¢ COENUHEHUSIMU KaJIblMs WX MarHusi 1ubo
nyteMm pactBopeHusi CO, B BOJE U MOCJEAYIOLIETO
KOHTaKTa pacTBopa ¢ MUHepasiaMu. B mto6om ciiyuae
00pa3yroTcss KapOOHAaThI KATBIIMS UJIM MAarHUS, KOTO-

pble SBJISIIOTCS TBEPAbIMU BELIECTBAMU U BBITNIAAIOT
B ocagoK [4].

ITuopaTaniys yriaekucjioro ra3a npy IoCTyIUIEHUU
€r0 B paCTBOP SIBJISIETCS OTHUM 13 OTPaHUIMBAIOIINX
3TAIOB JaHHOTO npoiiecca. [Tpu HelTpaabHON peak-
I CPeIbl U B OTCYTCTBUE KaTaIl3aTOPOB PEaKIIUSI
rugparauuu CO, nmpoTtekaeT memieHHOo. OOIHUM U3
CITIOCOOOB MOBBILIEHUSI CKOPOCTH peakluU (BIUIOTh
10 yckopeHus: B 10° pa3) sBisileTcsl UCIIOIb30BaHUE
depmeHTa KapboaHruapasa [5]. KapboaHruapasza —
3TO MeTaIodEPMEHT, B aKTUBHOM LIEHTPE KOTOPOT'O
HaXoOUTCAd MOH ABYXBaJICHTHOTO METaJljila, Yallle BCE-
ro Zn(Il), Ho Takxe moryt 66T U Cd(II), Fe(Il),
Co(1I). C yueToM aMMHOKMCJIOTHOI IMOCcJieOBaTE I b-
HOCTU O€JIKOB, TPEXMEPHOU CTPYKTYPhl U CTPOCHUS
aKTUBHOro caiita gepMeHTa BBIICISIOTCS BOCEMb
KJIaccoB KapOoaHruapas: o, B, v, 6, £, n, 0, 1 [6, 7].
ITpu 5TOM aKTUBHO BEIyTCSI TOMCK 1 pa3paboTKa HO-
BBIX TUIIOB KapOOaHTUIpa3, 00JagarolInX BEICOKOM
aKTUBHOCTBIO, YCTOHUMBOCTBIO K BHICOKUM TeEMITepa-
TypaM U UHBIM (pakTopaM oKpyxKaroleil cpeas! [8].

AHokcureHHbIe (POTOTPO(PHBIE MHUKPOOPraHU3-
Mbl aKTUBHO YYaCTBYIOT B KPYyroBOpPOTE yIjiepoja B
npupoae U 06JamaoT KapOoaHTUAPaA3HON aKTUBHO-
CThIO, HO (PMJIOTeHETUYECKOE pa3HooOpas3ue Kapoo-
aHTUIpPAa3 B 3TOH rpyniie MUKpOOPraHU3MOB U3y4YEeHO
HenocTtaTouHo [9]. Llenpio HacTosIIE paOOThI SIBISI-
eTcs U3ydeHHe pasHooOpasusl TEHOB, KOIMPYIOIINX
KapOoaHTHUIpa3bl Pa3IUYHBIX KJIACCOB, B TeHOMax
aHOKCUTEHHBIX (POTOTPO(MHBIX OaKTepuii C ITOMO-
b0 OMOMH(MOPMATUUECKIX METOIOB.
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CAB1084805.1 Carbonic anhydrase alpha class [Olavius algarvensis Delta 1 endosymbiont]

AGX88624.1 Carbonic anhydrase [Candidatus Symbiobacter mobilis CR]

OGB28748.1 Hypothetical protein A3F78_17725 [Burkholderiales bacterium RIFCSPLOWO2_FULL_61_40]
WP _138517038.1 Carbonic anhydrase family protein [Rhodoferax bucti]

MBI2751681.1 Carbonic anhydrase family protein [Burkholderiales bacterium]

‘WP_051391717.1 Carbonic anhydrase family protein [Rhodoferax saidenbachensis]
WP_066155114.1 Carbonic anhydrase family protein [Hydrogenophaga pseudoflava]

MBT9549866.1 Carbonic anhydrase family protein [Hydrogenophaga sp.|

WP_157979409.1 Carbonic anhydrase family protein [Rhodoferax ferrireducens]

PHM19871.1 Carbonic dehydratase [Curvibacter sp. PD_MW3]

‘WP_084382694.1 Carbonic anhydrase family protein [Curvibacter delicatus]

WP_223907777.1 Carbonic anhydrase family protein [Rhodoferax sp. M1Z03]

BCO025678.1 Hypothetical protein MIZ03_0557 [Rhodoferax sp. M1Z03]

PIQ53790.1 Hypothetical protein COW02_07260 [Comamonadaceae bacterium CG12_big_fil_rev_8 21_14_0_65_59_15]
1.00 . ice i

OIN90431.1 Hypothetical protein AUJ20_14720 [Comamonadaceae bacterium CGl_(;2_66 lgl S
PIW09693.1 Carbonate dehydratase [Comamonadaceae bacterium CG17_big_fil_post_rev_8_21_14_2_50_60_13]
1.00 é - ice

0IP20497.1 Hypothetical protein AUK52_10460 [Comamonadaceae bacterium CG2_30_60_41]
0.7%PJC11683.1 Carbonate dehydratase [Comamonadaceae bacterium CG_4_9 14_0_8 um_filter_60_18]
WP_180124752.1 Carbonic anhydrase family protein [Rhodoferax sp. BLA1]

R2218 Carbonic anhydrase, alpha class [Rhodoferax sp. U11-2br]
0.9 OOV09145.1 Hypothetical protein RF819_13915 [Rhodoferax fermentans]

0.72

0.9.

0.9%P_078365525.1 Carbonic anhydrase family protein [Rhodoferax fermantans]
WP_075586169.1 Carbonic anhydrase family protein [Rhodoferax antarcticus]
MBB1077669.1 Carbonic anhydrase family protein [Rhodoferax lenense 4810]
R3050 Carbonic anhydrase, alpha class [Rhodoferax sp. U2-21]
OQWS86876.1 Hypothetical protein BWK72_15285 [Rhodoferax ferrireducens]

Tree scale: 1 +
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Puc. 1. ®uoreHeTnuecKoe 1epeBO reHOB KapboaHTHUIpa3 Kiacca o, 0OHapy>KeHHbBIX B TeHOMax ITaMMOB Rhodoferax sp. U2-21
u Ull-2br.

WP_000838173.1 Carbonic anhydrase [MULTISPECIES: Bacillus]
1735 Carbomc anhydrase, beta class [Rhodomlcroblum sp. Az07]
‘WP_013419073.1 Carbonic¢ anhydrase [Rhodomicrobium vannielii]
WP_101248695.1 Carbonic anhydrase [ Telmatospirillum siberiense]
‘WP_013033962.1 Carbonic anhydrase [Nitrosococcus halophilus]
WP_068118234.1 Carbonic anhydrase [Pseudoruegeria marinistellae]
WP_093250659.1 Carbonic anhydrase [Rubrimonas c])ftonensns]

WP 074219391 1 Carbonic anhydrase [Rhodovulum sp. ES.010
R3352 Carbonic anhydrase, beta class l[Rhodovulum sp. Tan2931]
01sWP_132696430.1 Carbonic anhydrase [Rhodovulum steppense]
2 Carbonic anhydrase, beta class [ Rhodovulum sp. Tan42.
R75 Carbonic anh%drase ’beta class
MCC6304144.1 Carl

odobaculum sp. TanlJ43]
onic dnhydrdse [Rhodobacteraceae bacterium
WP_154149330.1 Carbonic anhydrase [ Roseovarius bejariae]

WP 134078534.1 Carbonic anhydrase [Rhodovulum visakhapatnamense|
WP_062956332.1 Carbonic anhydrase [MULTISPECIES: Thalassospira|

WP _050473132.1 Carbonic anhydrase [Pannonibacter phragmitetus|
WP_055457245.1 Carbonic anhydrase [Pannonibacter indicus|
.8CUB01095.1 Carbonic anhydrase [Pannonibacter indicus]

WP_075586299.1 Carbonic deahydratase [Rhodoferax amarctlcus]

WP_180125680.1 Carbonic deahydratase [ Rhodoferax sp. BLA
0.99

R1745 Carbonic anhydrase, beta class [Rhodoferax sp. U11-2br]
WP_078366603.1 Carbonic deahydratase [Rhodoferax fermentans

|
OGB57419.1 Carbonic anhydrase [Burkholderiales bacterium RIFOXYDI12_FULL_59_19]
TXT36876.1 Carbonic anhydrase [Comamonadaceae bacterium]

PKOG61943.1 Carbonic deahydratase [Betaproteobacteria bacterium HGW-Betaproteobacteria- 18]
WP_223904894.1 Carbonic deahydratase [Rhodoferax sp MIZ03]
5hﬁ}33}>96007558 1 Carbonic deahydratase [Rhodoferax

17 Carbonic anhydrase, beta class i

Rﬁodoferax s? U2-21]
WP_205758195.1 Carbonic deahydralase [Macromonas bipunctata
WP_043330856.1 Carbonic deahydratase [Curvibacter gracilis|

0.46

127075277.1 Carbonic anhydrase [Rhodomicrobium lacus]

o R372 Carbonic anhydrase, beta class [Rhodomicrobium sp. Az07]
 WP_201718854.1 Carbonic anhydrase [Rhodomicrobium vannielii]
3WP 013419299.1 Carbonic anhydrase [ Rhodomicrobium vannielii]

0.BIWP_037236787.1 Carbonic anhydrase [Rhodomicrobium udaipurense]

WP_227285713.1 Carbonic anhydrase [Boseongicola sp. H5]
WP_109668914.1 Carbonic anhydrase [Roseicyclus malhoneyen51s]
WP_224816575.1 Carbonic anhydrase [Hasllibacter sp. MH4015
olob- WP_011453234.1 Carbonic anhydrase [Jannaschia sp. CCS1]
33 = WP_222190176.1 Carbonic anhydrase [Maritalea mobilis|
WP_025311466.1 Carbonic anhydrase [Roselbactenum elongatum
R263 Carbonic anhydrase, beta class

Unknown sp. Mal045
083R781 Carbonic anhydrase beta class
R2592 Carbonic anhydrase, beta class [

1.00

Unknown sp. Mal(5
odobaculum sp. K2
‘WP_088622356.1 Carbonic anhydrase [Oceanicola sp. 2211-s10i]
WP_007816253.1 Carbonic anhydrase [Roseobacter sp. AzwK-3b]
TXI02001.1 Carbonic anhydrase [Pseudorhodobacter sp.]

WP_050521434.1 Carbonic anhydrase [Pseudorhodobacter antarcticus|
ob WP7008026822 1 Carbonic anhydrase [Rhodobacter sp. SW2]

2 Carbonic anhydrase, beta class Unknown sp. Har02]
WP_185797854.1 Carbonic anhydrase [Gemmobacter straminiformis|
8 WP_108434086.1 Carbonic anhydrase [Gemmobacter aquarius]

MBC7676735.1 Carbonic anhydrase [Rhodoferax sp.]

WP_118154413.1 Carbonic anhydrase |Tabr|zu:0]a sp. DIC

57 R3424 Carbomc anhydrase, beta class [Phodobacter sp. Har01]
q MBY0349793 Carbonic dnhydrase [Tabrizicola sp.]
0.46WP_137109952.1 Carbonic anhydrase [Rhodobacter sp. SY28-1]

WP _035844785.1 Carbonic anhydrase [Allgaiera indica]
I WP_102224009.1 Carbonic anhydrase [Acidimangrovimonas sediminis]
R1265 Carbonic anhydrase, beta class [Rhodovulum sp. Tan2933]
WP_15374935.1 Carbonic anhydrase [Rhodovulum strictum]|
R3341 Carbonic anhydrase, beta class [Rhodovulum sp. Tan2932]
WP_132465318.1 Carbonic anhydrdse [Rhodovulum marinum|
l— WP_042457645.1 Carbonic anhydrase [Rhodovulum sulfidophilum]

WP_132541418.1 Carbonic anhydrase [Rhodovulum euryhalinum]
HDR29992.1 Carbonic anhydrase [Rhodovulum sp.

WP_132693311.1 Carbonjc anhydrase [Rhodovulum steppense]
'04:R1164 Carbonic anhydrase, beta class [Rhodovulum sp. Tan29 1]
R1824 Carbonic anhydrase, beta class [Rhodovulum sp. Tan423]
Puc. 2. ®uioreHeTnyeckoe IepeBO reHOB KapOoaHTuapa3 Kjacca ]3, OOHapyXeHHBIX B TeHOMAaxX IpeICTaBUTeNIeil HeCepHBIX
MypIypHbIX OaKTEpUid.
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WP_000640208.1 Gamma carbonic anhydrase fami
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bonic anhydrase family protein [Rhodoferax fermentans]
drase family protein [Rhodoferax ferrireducens]

nic anhydrase family protein [Rhodoferax antarcticus]
anhydrase family protein [Rhodoferax jenense 4810]

R1271 Carbonic anhydrase-like protein MJ0304 [Rhodoferax sp. U2-2]
WLL? WP_078366177.1 Gamma carl b
0.7 0OQW90036.1 Gamma carbonic anhyx
0.5 WP_075586733.1 Gamma carbo

WP_054005956.1 Gamma carbonic anhydrase family protein [Cypionkella psychrotolerans]

08.1 Gamma carbonic anhydrase family protein [Xinfangfangia humi]

WP_037240837.1 Gamma carbonic anhydrase family protein [Rhodomicrobium udaipurense]

R841
WP_13

R2!

74
(

.84
0.61

Xz 0.9¢

WP_

0.97¢

8!

0.9:
0.95

WP_14¢

Tree scale: 0.1 ——

0.9

0.7’
0.7

WP_
WP_132546113.1 Gamma carbonic anhydrase family protein [Rhodovulum euryhalinum]

WP_

1.0
WP_
WP_101920489.1 Gamma carbonic anhydrase family protein [Tabrizicola sp. TH137]

WP_I

WP_127076225.1 Gamma carbonic anhydrase family protein [Rhodomicrobium lacus]
0.5 R1466 Carbonic anhydrase, gamma class [ Rhodomicrobium sp. Az07]

132462243.1 Gamma carbonic anhydrase family protein [Rhodovulum marinum]

WP_013418712.1 Gamma carbonic anhydrase family protein [Rhodomicrobium vannielii]
1 I

Carbonic anhydrase, gamma class [Rhodovulum sp. Tan423
2695873.1 Gamma carbonic anhydrase family protein [Rhodovulum steppense]

153749597.1 Gamma carbonic anhydrase family protein [Rhodovulum strictum|

389 Carbonic anhydrase, gamma class [Rhodovulum sp. Tan2932]

R2375 Carbonic anhydrase, gamma class [ Rhodovulum sp. Tan2933]
WP_038131065.1 Gamma carbonic anhydrase family protein [Thioclava indica]
WP_078540804.1 Gamma carbonic anhydrase family protein [Thioclava sp. DLFJ5-1]
‘WP_121532291.1 Gamma carbonic anhydrase family protein [Sinirhodobacter hankyongi]

WP_218629056.1 Gamma carbonic anhydrase family protein [Sinirhodobacter sp. B57]

WP_110804056.1 Gamma carbonic anhydrase family protein [ Rhodobacter viridis|

WP_055683386.1 Gamma carbonic anhydrase family protein [Jannaschia rubra]

R3125 Carbonic anhydrase-like protein MJ0304 [Rhodobaculum sp. Tan2943]

KAB2885156.1 Gamma carbonic anhydrase family protein [Defluviimonas sp.]

WP_201158092.1 Gamma carbonic anhydrase family protein [Rhodobaculum claviforme]

R2876 Carbonic anhydrase-like protein MJ0304 [Rhodobaculum sp. K27]
WP_

WP_222187187.1 Gamma carbonic anhydrase family protein [Maritalea mobilis]
of c,drr
0 .6 R1329 Carbonic anhydrase-like protein MJ0304 jUnknown sp. Mal0455]
0.9 R2390 Carbonic anhydrase-like protein MJ0304 [ Unknown sp. Mal055]

136794322.1 Gamma carbonic anhydrase family protein [Cereibacter changlensis]|

WP_109665460.1 Gamma carbonic anhydrase family protein [Roseicyclus mahoneyensis]

171560982.1 Gamma carbonic anhydrase family protein [MULTISPECIES: unclassified Roseobacter]|
WP_127558576.1 Gamma carbonic anhydrase family protein [Nioella ostreopsis]|

WP
2L [ MBOG603574.1 Gamma carbonic anhydrase family protein [Roscicyclus sp.]
o 09, ‘WP_227286593.1 Gamma carbonic anhydrase family protein [Boseongicola sp. H5]

WP_121897868.1 Gamma carbonic anhydrase family protein [Rhodophyticola porphyridii]
136392615.1 Gamma carbonic anhydrase family protein [ Gemmobacter aestuarii|

‘WP_125323704.1 Gamma carbonic anhydrase family protein [Tabrizicola piscis]
. Zl:'_— WP_108642426.1 Gamma carbonic anhydrase family protein [ Fuscovulum blasticum|

R507 Carbonic anhydrase-like protein MJ0304 [Rhodobacter sp. Har01]
‘WP_008028107.1 Gamma carbonic anhydrase family protein [Rhodobacter sp. SW2|
R1565 Carbonic anhydrase-like protein MJ0304 [Unknown sp. Har02]
161767420.1 Gamma carbonic anhydrase family protein [Rhodobacter sp. CCP-1]

MBD1202614.1 Gamma carbonic anhydrase family protein [Rhodobacteraceae bacterium]
07324442.1 Gamma carbonic anhydrase family protein [Bicblia veldkampii]
9139565.1 Gamma carbonic anhydrase family protein [Gemmobacter caeruleus]

WP_146285622.1 Gamma carbonic anhydrase family protein [Gemmobacter aquaticus]

WP_108130288.1 Gamma carbonic anhydrase family protein [Gemmobacter caeni]
WP_119135915.1 Gamma carbonic anhydrase family protein [Gemmobacter lutimaris]
0JY29368.1 Gamma carbonic anhydrase family protein [Rhodobacterales bacterium 65-51]
‘WP_054303247.1 Gamma carbonic anhydrase family protein [Gemmobacter sp. LW-1]
WP_189380034.1 Gamma carbonic anhydrase family protein [Gemmobacter nanjingensis|

Puc. 3. ®urorenetnyeckoe 1epeBo reHOB KapOoaHTHApa3 Kiracca Y, OGHapYXKEeHHBIX B TEHOMaXx IPeICTaBUTeIIeil HeCepHBIX

MypIypHBIX OAKTEPUIA.

METO/bI

ITocnenoBaTeNbHOCTU TE€HOB Y-KapOOaHTUIpa3
ObUTM OOHapyXeHbl B COOpKax I'€HOMOB MCCJIedye-
MBIX IIITAMMOB HECEPEHBIX MypPIYPHBIX OaKTepuii B
pe3yiabTaTe aHHOTAalUMU ¢ moMolbio cepBepa RAST
[10]. ITocmemoBaTeabHOCTH HaubOOJCe MOXOXUX Te-
HOB KapOoaHruapa3 ObUIM HaWAeHBI B Pe3yJIbTaTe
BBIPABHUBAHUSI C IIOMOIIBLIO IIporpaMMbl Protein
BLAST [11] mpotuB 6a3bl JAaHHBIX HEU3OBITOYHBIX
rocjenoBarebHOCTell 6enkoB (non-redundant pro-
tein sequences). Y BceX IIOCJIEI0OBATEIbLHOCTE 00pe-
3aHa nepBasi aMMHOKMCIIOTa METUOHUH C IIOMOIIBLIO
nporpammMbl UGENE [12]. MHOXeCTBEeHHOE BBIpaB-
HHMBaHME ITOCIeI0BaTEIbHOCTEM IIPOBEACHO C IIOMO-
mpio MAFFT Bepcun 7 [13] ¢ mapamerpamMu I10
yMoinyaHuio. PuioreHerndyeckass PEKOHCTPYKIIUS
obuta mipoBeneHa npu nomoinu FASTTREE [14] ¢
KCIIOJIb30BAaHUEM MeETOAa MaKCUMAaJIbHOTO TpaBIO-
nmogobusi Ha OCHOBE OBOJIIOLIMOHHONM MOJIENN
JTT+CAT. Busyanuzanus (UJIOTeHETUIECKOTO Jie-
peBa IPOBOANIACH C IIOMOIIBIO OHJIAH- MUHCTPYMEH -
ta Interactive Tree Of Life iTOL) v5 [15].

BECTHHMK BOEHHOI'O MHHOBALIMOHHOI'O TEXHOITOJINCA «DPA»

PE3VYJIBTATBI 1 UX OBCYXIEHHWE

B pesynbprate aHanmnza T€eHOMOB aHOKCUTE€HHBIX
dororpodHbIX 6akTepuit (ADB) 13 koekumn Kyp-
YaTOBCKOIO TEHOMHOIO 1LIEHTpa II0Ka3aHO, YTO OHU
comepXaT TeHBI Tpex KJIacCOB KapOOaHTUIPa3bl.
o-KapOoaHTruapa3za  oOHapy:keHa B  TIeHOMax
Rhodoferax sp. U2-21, Ul1-2br (puc. 1); B-kapGoaH-
ruapas3a — B reHoMax Rhodoferax sp. U2-21, Ull-2br,
Rhodobacter sp. HarOl, Gemmobacter sp. Har02,
Rhodobaculum sp. Tan2943, K27, Rhodomicrobium sp.
Az07, Rhodovulum steppense A-20S, Tan423, Rhod-
ovulum strictum Tan2932, Tan2933 (puc. 2); y-kap0o-
aHruapasza — B reHome Rhodomicrobium sp. Az07,
Rhodovulum steppense A-20S, Tan423, Rhodovulum
strictum Tan2932, Tan2933 (puc. 3). Bce Tpu kiacca
KapOoaHruIpa3 3BOJIOLMOHUPOBAIM HE3aBUCHUMO
JIPYT OT ApYra W SBIISTIOTCSI IIPUMEPOM KOHBEPIeHT-
HOI1 3BOMIOLNY KaTaIuThdecknx pynkumii [16]. Ko-
JIMYECTBEHHOE paclipeieieHrne KJIacCOB KapOoaH-
ruapas B HUccleqoBaHHBIX reHoMax AMDB cooTBeT-
CTBYET pacrnpeaeseHUIo B 1IeJIOM Cpelu MPOKapuoT
[17] ¢ npeoGaananueM - 1 y-kapGoaHTUapas3.

HecMmoTpst Ha IIMPOKYIO MPeNCcTaBIeHHOCTh Kap-
OoaHTUApa3 cpeayd OPraHU3MOB Pa3IMYHBIX (PUIIOTE-
HETUYECKUX TPYIIT KaK 3yKapuoT, TaK M ITPOKapUOT
Ne 1
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[18], nHpopmaLng 06 ux Hanmunu y ADB kpaiine
dparmeHTapHa. Tak, BbIIEICHBI U OXapaKTepu30Ba-
Hbl KapOoaHTruapasbl O.-Tuna u3 Rhodospirillum ru-
brum [19] m Rhodopseudomonas palustris [20], a Taxske
B- u y-tumna us Rhodovulum viride [21]. [Tomumo TorO,
MOATBEPKIAECHO IPUCYTCTBUE TE€HOB, KOIUPYIOIINX
GeJIKM CHHTe3a KapOoaHTHUIpa3 3TUX TPeX KIACCOB Y
psna mrTammoB Alpha-, Beta-, Gammaproteobacteria,
Chlorobi, Chloroflexi. Tem He MeHee aKTUBHOCTb IO/ -
TBep3KIeHA TOJILKO IS IIECTU U3 25 MCClIeTOBaHHBIX
mTaMMoOB [9], y KOTOpBIX IIpeariojiaraeTcsl akKTUB-
HOCTh KapOoaHTUApa3 O-THUIIA.

3AKJ/IIOYEHHME

KapGoaHruapassl UrparoT BaxKHYIO poJib B IIPO-
ecce ¢puxkcauuu CO, U nonaep>XaHUU KUCJIOTHO-
IeI09YHOro OanaHca KiIeTKH. I1oCKOJIBKYy MHOTHE
npeacraButenn AD®B npucrnocobiieHbl K XU3HU B
SKCTpEMaIbHBIX 9KOCUCTEMAX, SIBJISTIOTCSI Tajl0- U aJl-
KanoduiaMu, ¥ 3a9acTyI0 IEMOHCTPUPYIOT (DOTOAB-
TOTPOGHBINA TUTT META0OIM3Ma, KpaiiHe aKTyaJlbHBIM
SIBJISICTCSL MU3yYEHUE PacIIPOCTPAaHEHHOCTU U (HyHK-
LIMOHAJIBHOM aKTUBHOCTU KapboaHruapas y ADB.

Pa6ota BeimonHeHa npu noaaepxke HUII Kypua-
toBckuii nHCTUTYT (ITprkas Ne 2755 ot 28.10.2021).
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