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Abstract The bbgeodhan ical cycling ofm anganese is recognized as an important env irorm ental process because manganese
is notonly an essential nutrient for all oiganisns but also its ox dation and reductbn are ntmately coupled with the cycling
of other essential elements Studies have den onstrated hatM n** —ox idizing bacteria are abundant and distributed w dely A
dwerse array of bacters fungj and m icroalgae have been shown to have the ability to catalyze oxdation or reduction of
manganese The oxilation of solble M1™* to insoluble Mn™* Mn" oxies and oxyhydroxiles & an environmentally
mportant process because the solidphase products oxidize a varety of organic and norganic can pounds scavenge m any
metals and seve as electron acceptors Hr anaerobic respiraton  In most envronments M ™" oxdaton is beleved to be
bacterally mediated Over the years Mn'* —oxidizing bacterh have been isolated frum w ide variety of envirorm ents  ncliding
marne and freshwaters soily sedinents water ppes Mn nodules and hydrothem al vents Phybgenetically M -
oxidizing bacteri appear to be quite d versg with all isolates analyzed to date fallngw ithin eiher the low G+ C gran—positve

bacteria te A ctinobacteria or hea, B, and ¥ subgroups of the Proteobacteria brandh of the dama in Bacteria
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In order to nvestigate the b bdiversity of manganese bacteria n polar region iso htion moleas hr identificaton and
phy bgenetic analysis ofm anganese bacteria were carried out n the sedin entswhich were collected fran A rctic ocean during
2" Chiese Arctic Scentift Expedition Twenty one and nineteen species of cultivable stran were isolated fron the
sed ments of both statbn P11 and S11 respectively according to the ir distinctm orphology on screening phte of manganese
medum Molecular dentifcatbn and phylogenetic analysk showed that the cultivable m anganese bacteria fran staton P11
were basically canposed of Y subgroup of the Proteobacteria branch of the danan Bacteria ( ¥-Proteobacteria) and
A ctinobacters which accounted for 8% and 14% respectively The Y-Proteobacteria mamnly mnclded P sychrobacter,
Shavanella, Acinetobacter and M arinobacter, of which P sychrobacter was the mapr genus it accounted for 60 of Y-
Proteobacteran n sedin ents of staton P11 The cultivable m anganese bacteria fran station S11 inchided a-proteobacteria
Y-Proteobacteria and F lavobacteria of Bacteroides Y-Proteobacteria ncluded Shavanella, M arinan onas and A lteranonas.
The m ajority of a—Proteobacteria was Sphinganonas The phylogenetc analysis indicated that bacteria fum the sedments of
station P11 and S11 had different cultivable m anganese bacternn fbra A 11 tested strains had higher resistance toMn™, of
whichMarinononas sp S11-S-4 had h ghest resistance
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1 16S rDNA
Tabk 1 Homolbgy comparison of 16S rDNA sequences of the m anganese bacteria isohted fran sedinent he A rctic ocean

Strain A ccession number  Clsestm atch (% (;%in)ilarity) Accession number Phylun
SIES-1 EU 016172 Sphinganonas sp GC14 AY 690679 a-Proteobacteria
SIES-2 EU 016173 M arinobacier sp BSL20186(96 88) DQ 514302 Y-Proteob acteria
SIES-3 EU 016174 M arinanonas sp. BSi20591 (99 80) EF382678 ¥-Proteob acteria
SIES-4 EU 016175 M arinanonas sp. BSi20591 (99 86) EF382678 ¥-Proteob acteria
SIES-5 EU 016176 M arinanonas sp. BSi20591 (99 20) VEF382678 Y-Proteob acteria
S1FS-6 EU 016177 un cultured bacterum clneWIB13-118 ( 9. 52) DQO15843 a-Proteobacteria
SIES-7 EU 016178 Arctic seaw ater bacteriun B sw20352(99. 93) DQO064636 ¥-Proteob acteria
SIES-8 EU 016179 uncultured bacerim cbneW LB13-118 ( 9. 45) DQO15843 a-Proteobacteria
S1FS-9 EU 016180 un cultured bacterum clneWIB13-118 ( 9. 45) DQO15843 a-Proteobacteria
SIES-10 EU 016181 Shewanella sp. BSw20461 (99. 73) EF639386 ¥-Proteob acteria
SIES-11 EU 016182 uncultured bacerim cbneW LB13-118 ( 9. 45) DQO15843 a-Proteobacteria
SIEB-1 EU 016164 Alanworax sp BSs20190(99 93) DQ 514306 ¥-Proteob acteria
SIEB-2 EU 016165 Shewanella sp. BSw20461 (99. 88) EF639386 ¥-Proteob acteria
SIEB-3 EU 016166 F lavoba cterium sp  BSs20191 ( 9. 26) DQ 514307 Flavobacteria
S1-B-4 EU 016167 Sulfiwbacter sp ARCTIG-P49(99. 86) AY 573043 a-Proteobacteria
SIEB-5 EU 016168 Colvella sp. P28(99 &0) EF628008 ¥-Proteob acteria
SIEB-6 EU 016169 Alteran onas sp KC98716-13(99 26) AB072388 Y-Proteob acteria
SIEB-7 EU 016170 A lteran onas sp KC98716-13(99 26) AB072388 Y-Proteob acteria
SIEB-8 EU 016171 Alteran onas sp KC98716-13(99 53) AB072388 ¥-Proteob acteria
Pl11-S-1 EU 016156 Psydirobacter sp. EP06(99. 60) AM 398215 ¥-Proteob acteria
P11-S-2 EU 016157 Shewanella sp. BSw20461 (99. 53) EF639386 Y-Proteob acteria
P11-S-3 EU 016158 Psycdirobacter sp. BBTR1010 (99 80) EF471232 ¥-Proteob acteria
Pl1-S-4 EU 016159 Psycdirobacter sp. BF3(99 3) DQ298407 ¥-Proteob acteria
P11-S-5 EU 016160 Psydvrobacter p. BBTR1010 (99 €0) EF471232 Y-Proteob acteria
P11-S-6 EU 016161 Rhodowars p SGB 1168-118(99 93) AB010908 A ctinob acteria
P11-S-7 EU 016162 Psydirobacter sp. EP06(99. 66) AM 398215 ¥-Proteob acteria
P11-S-8 EU 016163 Arctic seaw ater bacteriun BSW 20352( 99. 80) DQ064612 Y-Proteob acteria
P11-B-1 EU 016143 Psycdirobacter sp. BF3(99 80) DQ298407 ¥-Proteob acteria
P11-B-2 EU 016144 Psycirobacter sp. BF3(100) DQ298407 ¥-Proteob acteria
P11-B-3 EU 016145 Psydvrobacter . BBTR1010 (99 73) EF471232 Y-Proteob acteria
P11-B-4 EU 016146 un cultured Acineobacter sp. ClneMRT87 (99 87) EF371492 ¥-Proteob acteria
P11-B-5 EU 016147 Brevibacterim avsei stran 3T'g (99 33) AY 468375 A ctinob acteria
P11-B-6 EU 016148 Psycdvrobacter sp. BBTR1010 (98 40) EF471232 Y-Proteob acteria
P11-B-7 EU 016149 Psydvrobacter . BBTR1010 (99 67) EF471232 ¥-Proteob acteria
P11-B-8 EU 016150 Rhodowars p SGB 1168-118 ( 100) AB010908 A ctinob acteria
P11-B-9 EU 016151 Psycdvrobacter sp. BBTR1010 (99 73) EF471232 Y-Proteob acteria
P11-B-10 EU 016152 M arinobacier sp BS20186 ( 99 93) DQ514302 ¥-Proteob acteria
P11-B-11 EU 016153 Shewvanella sp. BSw20461 ( 100) EF639386 ¥-Proteob acteria
P11-B-12 EU 016154 P seudoa lteran onas sp BSw20513 ( 100) EF551376 Y-Proteob acteria
P11-B-13 EU 016155 Shewanella sp. BSw20461 (99. 73) EF639386 ¥-Proteob acteria
Mn* 10 mmot L' | (Mn™* 0) Mn”
SOmmotL ™" | : P1L-B-4 ; Mn” 100mmot L™

SI-S-4  PII-S-1 ,
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Fig 1  Phylogenetic analysis of cultivable manganese bacteria isolated from station P11
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Fig 2 Phylogenetic analysis of cultivable bacteria isolated from station S11
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Tabk 3 Tolerant ability ofM n* of 12 species of m anganese bacteria tested
M n* Concentration of Mn?* (mmot L™ 1)
Strain
0 10 50 100
Alteran onas sp S1+-B-8 5. 6580 %5 3 493 0. 965 L 1160 74 0 08140 017
Cavellia s S11-B-5 4. 8901 320 6 061 10 069 1. 317%0Q 581 0 174%0 018
Shavanella sp. P1-B-13 6. 42510 629 4 943 £1. 601 1. 412%0 260 0 0970 016
Shavanella sp. S1+B-2 5.750%0Q 181 3 770 0. 297 1. 731%0 131 0 24240 072
Sifiobacer sp S1+-B-4 5. 46510 491 4 105 %0. 308 1. 492F0 292 0 244 *0 068
P seud oa lieran onas sp P11-B-12 4. 580+0 481 3 593 0. 441 1. 473%0 02 0 1210, 024
Rhalococars sp P1E-S-6 6. 2500 849 5 925 £0. 728 1. 173£0 968 0 15920 097
Psydirobacter sp P11S-1 4. 86810 067 5 703 £1. 128 1. 3810 343 0 3300 025
Sphinganonas sp S1FS-1 6. 2600 276 3 520 %0. 148 1. 0780 981 Q 1910. 006
M arinobacter sp P11-B-10 589310 &47 3 368 £1. 241 1. 317£0 116 0 15520 090
M arinanonas s S11-S-4 5. 840%Q 573 5 775 £0. 523 2.188t0 024 0 75940 014
Acinetobacter sp. P11-B-4 5. 4501 400 5 190 1. 167 0. 90410 023 0 16110 124
* n=13
12
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