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Abstract 

An anaeroblc alkatiphilic, pro teotytic bacter ium. strain Su22 1, was isolated from the bottom sediment of the atkaline IO\V 
m ineratization lake Sutphatnoe (Selenginsky district. Buryatia. Russia). А comparative anatysis of the 165 rRNA gene 

sequence reveated that this hacterium was ctosety related to Anoxynatrcnum siblricum Z-79811 with а similarity of 98.1 %. 
Strain Su22r differ ed from А siblricum Z-?981 1 in its inabllity to use carbohydrates. pep tone and amino acids as carbon 

sources. Straln Su22т grew over а temperature range of 20-t.O "C \•Jith an optimum at ЗО "С and within the рН range 7.1•­
t 1.0 with an optimum at рН 9.6 . Sodium cations stimutated the 9ГOY..•th of the strain consideraьty with an optimal 

concentratlon at 0.76-1 .09 М. The whote-cett fatty acid profile inctuded Сtь: 11N?c, Сtь:о and С16:о ALOE. The G+C content \Vas 
k6.1 mol%. Based on the DNA-DNд hybridization level (53.2%) and phenotypical differences Ьetween strains Su221 and 
Z-7981 т. the new isolate is thus considered to represent э novel species. for \vhich the name Anoxynatroпum buryatieпse sp. 
nov. is proposed. The type strэin is Su22т (=VKM В-2510т=СЕСТ 8731 т). 

Proteolytic anaeroblc bacteria deco111pose blomass of рri­
Л13Г)' producers and s1.1pply \•olatile fatty acids and amn10-
n ia to microblal oommtm it)' t·ropblc chains. Thcy are 
ublquitous iJl l>arsh environments st~cl> as soda lakes. А 
1шшЬег of differeпt bacteriat repre~et1tatives, sucl1 as Alkali­
pililus [1 . 2], A>юerovi>gllln [3]. A>loxy>latromи>l [4], Natra­
nмroЬius [5], Natro>~i>ICOla [6, 7], Spirochaeta [S], 
Anaerobra>~ca [9], Тimiallia [ 10-!2] анd Protei>~ivorax (13[. 
that are аЫе to decompose proteiпs ha"•e Ьееп iso1ated frшн 
alkal iпe lakes of differeпt locality. The majo1·ities of these 
bacteria arc alk:uiphilcs and Ьelong to tl>e order Oostri­
diales. Some of them, 11attlely Лlkalipbllus peptidofermel1taнs 
and Апо~упаtттшт siblricum, сап gro\V оп c.yaпobacterial 
Ыошаss [2, 4]. Recently it ltas be.on coпclusi,,ely deюon­

stratcd tlнtt thc ltaloalkaliphilic Ьасtеriшп Proteiнivorax 
tmmtaretJse i n additioп to cyaпobacte1·ia l dead cells is аЬJе 
to use archaeal bloшass as а c.arbon alld energy soнrce r 141. 
Photosyпthosis ащl ck"<Ooшposition of thc acctLmt~atcd Ьi<>­
mass of p•·imary producers Ьу alkalipllilic bacteria Jeзd to 
the appearance of autochthonous orgaпic matter and allow 
шicroblal coшшнnities of soda lakes to exist autononюusly. 
c;~rrying 0111 thc basic cyclcs ofЫogcnic ntttricпts. 

Stтaia Su22т \Vas а staЬie шетЬе1· of the sulfate.-reduci1"1g 
enrichmeпts from the Ьоttош sediments of the alkaline lo"' 
шiлero1iz..1t.ion lake from \vhictt Desulfo1latrommr lacuslris 
strain Su2 (=\'КМ JJ-24751

) '""s isoll1ted carlier [15[. Pure 
cLtltш·e of Su22'J.' '"а.~ ot)t.o'\ined Ьу seriaJ dilutioпs нsi11g Hнn ­
gate t1.1bes \'iith anaeroblc шediшn АМ t coпtaiвing (g Г 1): 

Na2C03• 1.6; NаИС03, 0.6; KCI, 0.2: MgCI2x6И20. 0.1; N11. 
Cl, 0.5: К,.НРО4, 0.2; yeзst extract, 2.0; Na.Sx 9Н20, 0.25: 
trace eleme11t sol\ltiOil SL· IO (320 шediullt, DSMZ), 1.0 ml; 
vit'Jmiп solution (141 mediнm. DSMZ), 10.0 ml. Sterile 
sodi<~m sulfide, c.'rt>onate мd ЫcarЬonate solutiorts " 'cre 
added to tl'le JHedium before .iпocuJatiOI'IS апd рН \ '1115 

adjusted to 9.6. The cultшe purity ""ts assessed Ьу observiпg 
the: uпiform с.tП types нn<ter а phaseиcontrast tnict·O$cOpe. 

'Пtе nшerial for tl>e exam.ioatiOI1 \VCre siнgle coloi1ics dcvel­
oped 011 the AMI medium sнppleme11ted Lvith Difco agar 
(15g Г') Lmder 100 % nitrogen atmosphere at 28-ЗО"С. Col· 
onies appeariпg 2 "'ecks altc•· plating 'vcrc smaU, smooth, 
сонvех, glisterilitg, rюo-pigmerlte<i a11d circular in sh~e " 'ith 
entire edges. Anoлyнatromon J;blricшn Z-7981 =\'КМ 
В-2327т (4] \\"ЗS used for coшparati"re st1.1dies апd gro\VJ.l iп 
thc ЛJ.'vll шediшn amcпdcd "·illt 5.0 g Г ' glucosc at рН 9.0. 

Author afntiatic>n: Skr)·abln ln-stitt.lle of Biocht>mistty and PhysJotogy af Microor9anisms. Russlan Academy of Sclences. prospect Nau~l 5. Pushchlno. 
MosC0\'1 region. 1 t. 2290. Russ.ia. 
·correspondencc: Yana Ryzhmanova. ryzhmanova@gma!t.com 
KeyvJords: I)(Oteolytic l>acterl.э : .soda ta\{e; atkatiphites: AfiOJtynatrмum buryatiense. 
д.bbreviations.: АНF. amorphous ferric hydroxide: ALDE. aldehyde: 10-ОН, 10·h}"droxy: ОМе. methy{ ester. 
The GenBank accession numьer for the 165 rRNA gene seQuence of strain Su221 is ЕUЗ151 16. 
T\vo suppfementory t.эbles гnd one s\rpptement<Jry figure are availatlte •Nith the ontine Suoplementary Materia\. 
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Abstract: A mesophilic, non-motile, non-spore-forming, irregular coccoid methanogen,
designated JL01T, was isolated from Holocene permafrost of the Kolyma lowland in
the Russian North East Arctic. The cells were 1.0-1.5 µm in diameter, occurred in small
aggregates and stained Gram-positive. Strain JL01T was a strict anaerobe and grew
on methanol, acetate and methylamines as energy and carbon sources. Optimum
conditions for growth were 24-28 oC, pH 6.8-7.3 and 0.075-0.1 M NaCl. The DNA G+C
content was 39.2 mol%. On the basis of 16S rRNA gene sequence comparisons with
known methanogens, strain JL01T was affiliated with the genus Methanosarcina and
was most closely related to Methanosarcina mazei S-6T (similarity 99.5%) and
Methanosarcina soligelidi SMA-21T (similarity 99.4%). However, no significant DNA-
DNA relatedness was observed between strain JL01T and the type strain of M. mazei.
We propose that strain JL01T (=VKM B-2370T=JCM 31898T) represents a novel
species, with the name Methanosarcina gilichinskyana sp. nov.
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The effect of the antibiotics on strains JL01
T
 and M. mazei S-6

T
 growth was determined 172 

by transferring 5-ml aliquots of cultures to the fresh MSG medium containing one of the 173 

following antibiotics: (l
-1

) chloramphenicol (10 mg), bacitracin (10 mg), polymyxin (10 mg), 174 

vancomycin (2000 mg), erythromycin (1000 mg), kanamycin (2000 mg) and penicillin G (2000 175 

mg). Tests were performed in duplicate with a non-antibiotic control for 1 week at the optimum 176 

temperature. Strains JL01
T
 and M. mazei S-6

T
 

were sensitive to chloramphenicol and polymyxin. 177 

The addition of bacitracin slowed the growth of strain JL01
T
 but did not affect M. mazei S-6

T
 

178 

growth. Both strains were resistant to penicillin, vancomycin, erythromycin and kanamycin.  179 

The G+C content of DNA and DNA-DNA relatedness tests were performed 180 

spectrophotometrically as described by De Ley et al. [34], and modified by Huß et al. [35]. A 181 

model spectrophotometer Pye Unicam SP 1800 equipped with a thermoprogrammer and 182 

hermetically sealed thermocuvettes was used. The G+C contents of DNA in strains JL01
T
 and M. 183 

mazei S-6
T
 were 39.2 and 42.3 mol%, respectively (mean±SD of 4 determinations). M. barkeri 184 

strain MS
T
 VKM B-1635

T
 was used as control. The results of DNA-DNA hybridization (3 185 

replications) indicated only 26.2±2.7% relatedness (mean±SD of 3 determinations) between 186 

strains JL01
T
 and M. mazei S-6

T
. 187 

Thus, strain JL01
T
 differed from its closest relatives in cell morphology (absence of 188 

individual coccus forms and positive Gram-staining) and in physiological properties (Table 1). 189 

Unlike M. soligelidi SMA-21
T
 and M. mazei S-6

T
, the new strain did not use H2 and CO2 as 190 

energy and carbon sources. Despite of high 16S rRNA gene sequence similarity between strain 191 

JL01
T
 and M. mazei S-6

T
, the DNA-DNA hybridization indicated only 26% genomic relatedness. 192 

According to the minimal standards of a new methanogenic taxa description [23], and based on 193 

phylogenetic and phenotypic differences, a novel species of the genus Methanosarcina, 194 

Methanosarcina gilichinskyana sp. nov. is proposed with type strain JL01
T
. 195 

 196 

Description of Methanosarcina gilichinskyana sp. nov. 197 

Methanosarcina gilichinskyana (gi.li.chin.sky.a'na. N.L. fem. adj. gilichinskyana, named 198 

after David Gilichinsky, the pioneer of permafrost microbiology studies). 199 

The cells are Gram-positive non-motile non-spore-forming irregular cocci. Occur in 200 

aggregates and resistant to lysis by 1% SDS in distilled water. Strict anaerobe. Methane is 201 

produced from methanol, acetate and methylamines. H2/CO2, formate, 2-propanol, 2-butanol, 202 

butyrate, ethanol or propionate are not catabolized. Penicillin, vancomycin, erythromycin and 203 

kanamycin did not affect the growth.  204 

Growth occurs at 10–37 °C (optimum, 24–28 °C), at pH 5.5–9.0 (optimum, pH 6.8–7.3), 205 

and in the presence of NaCl concentrations from 0.01 to 0.2 M
 
(optimum, 0.075–0.1 M). The 206 



DNA G+C content of the type strain is 39.2 mol%.  207 

The type strain JL01
T
 (=VKM B-2370

T
= JCM 31898

T
) was isolated from Holocene 208 

permafrost of the Kolyma lowland, northeastern Russia. The GenBank accession numbers for the 209 

16S rRNA and mcrA gene sequences of strain JL01
T
 are AF519802 and KY368727, 210 

respectively. 211 
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Abstract: A rod-shaped, non-endospore-forming and non-motile bacterium, strain DL-329T, was
isolated from the above-ground part a plant, Androsace koso-poljanskii Ovcz.
(Primulaceae), the State Natural Reserve "Belogorie", Russia. On the basis of 16S
rRNA gene sequence comparisons, the strain clustered with members of the genus
Rathayibacter, showing the highest sequence similarity to R. tritici (98.89%), R. rathayi
(98.82%), and R. festucae (98.82%). The DNA hybridization experiments
demonstrated that strain DL-329T represents a separate genomic species. The results
of comparative studies of physiological and chemotaxonomic characteristics, including
cell-wall sugar patterns, polar lipid profiles, and the MALDI-TOF mass spectra of
bacterial cells, allowed clear differentiation of VKM Ac-2121T from the recognized
Rathayibacter species at the phenotypic level. Based on the data obtained, a new
species, Rathayibacter oskolensis sp. nov., is proposed, with DL-329T (= VKM Ac-
2121T = LMG 22542T) as the type strain.
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not observed. In older (5–7-day) cultures, coccoid and coccobacillar forms (0.6–0.8 µm in 175 

diameter) predominant; occur singly or in pairs, short chains or clumps. A marked life cycle 176 

could be observed on CB agar and on brain heart infusion agar (Conda, Spain). Colonies grown 177 

on R2A and CB agar are yellow-pigmented, circular, slightly convex, entire, opaque and 178 

butyrous. 179 

Aerobic. Catalase-positive. Oxidase test reaction with tetramethyl-p-phenylenediamine is 180 

negative or weakly positive, depending on growth condition. Mesophilic; optimum growth 181 

temperature is 24–28ºC, no growth at 7 or 37ºC. L-arabinose, cellobiose, dulcitol, D-fructose, 182 

D-galactose, D-glucose, meso-inositol, inuline, lactose, lyxose, maltose, mannitol, mannose, 183 

melibiose, L-rhamnose, raffinose, salicin, sorbitol, sucrose, trehalose, turanose, D-xylose are 184 

used as carbon sources for growth in a mineral salt medium supplemented with 0.1% (w/v) of 185 

yeast extract. Adonitol, dextran, meso-erytritol, ribose and sorbose are not used as C-source in 186 

the same medium. Tween 40, Tween 60, Tween 80, starch, hypoxanthine, and xanthine are not 187 

hydrolyzed. H2S is not produced from peptone. Susceptible to 2% (w/v) of NaCl. Growth 188 

occurs in the presence (10 µg ml-1) of ampicillin, gentamicin, rubomicin, and streptomycin; 189 

growth is inhibited by levomycetin, metaciclin, and rifampicin in the same concentration. 190 

The peptidoglycan is of the B group based on 2,4-diaminobutyric acid. The cell-wall sugar 191 

pattern includes glucose, mannose, rhamnose, galactose, and xylose. The major menaquinone is 192 

MK-10, with minor amount of MK-9. The predominant cellular fatty acids are represented by 193 

anteiso-15:0, anteiso-17:0 and iso-16:0. The major polar lipids are diphosphatidylglycerol, 194 

phosphatidylglycerol, and unidentified glycolipid, along with moderate or minor amounts of 195 

other unidentified components (two phospholipids, a few glycolipids and a lipid detectable only 196 

after staining for total lipids). The MALDI mass-spectrum of the type strain includes the 197 

following unique peaks (m/z): 2659, 3941, 4083, 4373, 4647, 4687, 4824, 6046, 6108, 6169, 198 

7458. The genome size for the type strain is 3.95 Mbp. G+C content of DNA is 71.6 mol%.  199 

The type strain is DL-329T (= VKM Ac-2121T = LMG 22542T) was isolated from the above-200 

ground part of a plant, Androsace koso-poljanskii Ovcz., growing on chalky soils, the State 201 

Natural Reserve “Belogorie”, Russia. 202 
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