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Abstra ct

AG「3m— st3¡ n— positive coccus wa됴 iso[ated from the blood of a paed¡ Btr¡ c pBtient suffe「 ing f「 om gast「 oenter¡ tis.The taxonor、 nic

pos¡tion oI thjs c3ta!Bse— pos¡ tive,non— motlle,non— spore— fo「 mingㅏ acu[tat¡ ve anaerobe designated as st「 ain MKL-02'was inves—

t¡gated using a polyphBsic app「 oach.Co10nies grown on t「 ypt¡ c soy 3ga「 with 1 0%sheep b[ood were c¡「cu[3r,c「 earny yellow,

and convex.Phylogenetic analys¡ sb∃sed on 16S「 RNA gene∃ nd whole— genome sequences revea[ed th∃ t this strain was most

close!y re[ated to Arsen'ε Iε oεευs bo‘∫dεns∫ε CCUG 47306f within the cluste「 of the genus AΓξθnjε∫εoεευs.Average nucleotide

¡dentⅱ y and digita[DNA— DNA hybridizBtion v31ues between stra¡ nMκㄴ-02T∃ nd A.¸ o'∫Jε ns∫ε DSM 15745T,A.dθ rrnB‘opl1∫
'Ius DSM25571ㅜ ∃nd A.pjsε∫ξ DSM 227δ 0ㅜ were 89.5 and 37.0%,79 6 3nd 22.4%.and 75.9 and 21.0%l「 espective[y.The genor'nic size of

st「ain MKL-02I was 3423857 bp w¡ th 3 72.7mo[% G+C content. Growth was obse「 ved at 1 0-45 °C (optirㄲ urn, 37-40 °C) and pㅐ

δ.0-10.0(opt¡ mum,pㅐ 7.0),in the p「esence of 0— 10%(w/v)NBCI(opt¡ 【ㄲum,0.5%).Cel's of 5t「 a¡ n MKL-02ㅜ were non-「notile cocci

3nd 0.50-0.60 μm long,a5dete「 rn¡ ned by transmiss¡ on e[ectron microscopy The str3in was catalase— posit¡ ve and oxidase∼

negative.The「n∃ jo「 fatty acid type(>10%of tot31)was C,5:˚ ·The po[B「 t¡ pid p「 0fⅱ e cons¡ 5ted of two unidentif¡ ed phospho!ipids.

three un¡ dent¡ fied[ip¡ ds and an unidentif¡ ed aminophospho[ip¡d.The str3¡ n contained MK-8(ㅐ

‘

)as the predom¡ nant menaqu¡—

none.Ba5ed on phylogenetic and phenotyp¡ c considerations,¡ tis proposed that st「 ain MKL-02˙'be classified as a new spec¡ es,

n3rned Arsε n¡ε
'ε

oεευΞ ε♂υBε sp. nov. The type stra; n ¡s MKL-02Y (=NCCP 1 δ967了=JCM 34624ㅜ ).

ηle genus A'¸ℓ

’
'ㅣ

εjευεε〃ε is characterized by Graln— stain— positive,catalase— positive,non· rnotUe,non— spo[e— forrning facu】 tative
anerobic εocci[1-3].In¡ tia】】y;th¡s genus was nrst proposed as a ⅡleⅡ1ber ofthe faⅡ lUy I"'I‘

'ψ
oΠαηg¡αεeαι,with A∴ ℓ̧〃;ε I˛ oεε

'‘

s

¿olf"ιη̧:¸ as a type species[1],recovered f;om arsenic enrichⅡ lent and● eported to be able to reduce a!senic[1)41.ARer reclas—
si丘 ątion,the genus Arει

"∫

ε¡

‘

oεε〃̧is˛ur■ently ciassined wiⅲ in the f;mily I)e'"α
'qpλ

∵
'α

εℓαℓ[5].τhe Benus A'¸ι〃
'ε 'ε

oε

‘

〃̧includes
three validly published taxa isolated'roIyl the foot s㏏ n ofa llalningo,the gastrointestinal tract ofnsh,and lake sediment.1n the

present study’ a presumably noν el bacteriuⅡ 1 belonging to the genus A':¸ ℓ
''jε
'ι

oε 〃̨ε wasisolated froln hulnan b1ood obtdned f(¸ r

inνestigating the(;ause of‘¿ver in a paε diatric patient and cha[acterized taxonolnically uslng a polyphasic approaε h.τhe na¡nε

Arst'¡

'ι

jεoεε〃̧ εα〃αι sp· nov: is p■ oposed f(,r ⅲ¡s strain; the type $train is MKL-02￢

'SoLATIO" AND ECoㄴ
OGY

Strain MKL-02T was isolated frorn the blood sample of a 17一 month— old Ⅱlale pat¡ent ⅵth synlptolns of fever,diarrhoea,non—

pr이 ectⅡe voln¡ting!and abdominal pain.Molecular testing f(¸ r viral pathogensinduding rotavirus,norovirus,entε ric adenovirus,

and astrovirus as well as stool culture f(,r hulnan 3astrointε stinal tract bacterial paⅲ oBens showed negative results.However,
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Abbrev;at'o''s;ANI.ave「 age r'uclεotidε idε nt¡ ty:BAP b1ood:크 g¿ r ptBte:I)Dㅐ .ㄷ1NAㅡ DNA hybridizBt¡ on:ML ∏ㄱa× i“ )̇ur˙nㅓ iketihood:MP ma× ¡Π1u rn—
pa「ξ¡mony; N」 ne¡ ghbou「一jojning: TSA tryptic soy˙  agar: TS8. t「yptic 5oy bΓ oth
The GenB¿ Πk accε ss'o「

'numbers fo「
the 1δ S「 RNA gene and geno「 ne sequences of strain MKL-02Tare MNδ 29181 a∩ d WLVLoooooooo,「 e5pective[y

Tㅏ
、c GenBank δcc(:5s1on∩ ,lr、ㄱber드 for tho gonor˙ne5 ofA JεΓ⑴∂

'oph∫

IIυ ḐSM 2557I'δ ∩dA ρ¡̧εj¸ DSiˇ 1227δ 0i(ㄱ rc」 AKZH【 J000000000 δnd
」AKZ ㅐV000000000 respecl ive ty

ㅣThese autho 「5 cont「 ibuted equa ‖y to this work
Two supplemer'tary figure$ a∩ d one 5upptε rnentary˙  [8bte are ∃va ‖ab!e with the onli 「

'e ve「
5 'on of thIs ∃ 「t¡ cle

…̊f兮 8i 〔、 

’

o’ 2 TI)곤 A∪ th〔 1 ‘ξ
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F●g. 1.Maximu'˙ n— likel!hood tree 5howing the phytogenet¡ c relationships of stra¡ n MKLㅡ 02i∃ r'd ¡ts closely「 e[ated taxa,based on 1δ S 「RNA ge'le

sequences.Bootstrap valueξ  ove「 70%are shown on the node5 B됴 percentages of 100〔 l repl¡ catε s.F¡ lled circleξ (● )¡
'、

dicatε  th∃ tthe co「 「espo¡1d'ng

nodes were at5o fo「 med in the t「 ees gene「 8ted u5ing the∩ eighbou「 -joining¿ nd「naximurn— pδ「ξimo'ly∃ lgorithrns R∂∴o¸¿,‘ ;'θ r∴∂θε¡
'BbjJυ

ξ Y˙ LM-1;
(Y'1 7870) was u5ed as ar1 outgrouF The sc∃ [e b8r equal5 0 01 changes per nucteot¡ de po5ition

bacteria were detected in the peripheral b[ood cu」 ture perf()rrned using an aerobic paediatric blood culture bo㏅ e(BacT/Alert PF

Plus,bioMorieux)a氏 er approxiⅡlately 48 h ofincubation at¸ 5˚ C using the BacT/Alert 3D b:ood culture systε Ⅱ】(bioM‘rieux).τ he
blood in the culture bottle was subcultuⅡ ed onto blood agar pla˛εs(BAPs;Synergy Innovation)and cho˛ olate agar plates(Synel˙ gy
1nnovation)and then incubated at 37˚ C and 5%CO2요 ⊃r72h.Colonies on both mε dia we¨e dry,pale yellow;and pinpoint.τ he
isolates were Gram— stain— positive dusters of˛ occi and presented˛ atalase— and coagulase— po$itiν ity.Strain MKL-02T was the

onIγ isoiate that grew on BAP Ⅱledium without any accoⅡ 1panγing bacteria.Further investigations to determine the taxono∏ li˛

status of strain MKL- 02 f were conducted.

1 6S rRㅐA εㅌㅐㅌ PㅐYLoεㅌㅐY
τhe 16S rRNA 3ene of strain MKL-02T was arnplined ⅵth the universal primers¸  27F (5'-AGAGTTTGATCMTGGCTCAG-]')
and 1492R (5'-TACGGYTACCTTGTTACGACTT- 3 ') fbr 1446 bp amplicons [6l. Direct Sanger sequencing of the a‘ nplicon was

pern)rmed using lhe Applied Biosysterns 3ξ 00 Dx Genetiε Analyzer(τ her∏1o Fisher Sε ientihc).τ he l6S rRNA gene sequence of

0.02
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T¸ b!e 1. General ge''orne feature5 of st「 ain MKL∼ 02f and the type 5t「 a¡ ns of the genus AΓΞeΠ Iε∫εoε cuξ˙

Strain l Mκ L-〔l2f: 2. A. bo'¡ Jε n¸ jε DSM 1 5745˙ : 3. A derrnBIoph'I∫ lls DSM 25571T: 4, A ρ¡ξε
'ξ

 DSM 227δ 0T

·AII genorrles we「 e sequenced iφ  th¡ s study and[heir genom¡ f̨eatures wo「 e ob[ained fro'˙ n Go∩ Ba',ka''notated by the NC미 p「okaryotic geno-ne

ㅎ ∩not∃  ∶ion pipeline (www. ncb¡  n [← n.nih. gov/genomε / onno [a 【ionㅡ prok/)

IDDH. DNA— DNA hybridi ¿ation: AⅢ . average nucteot¡de ¡dentity.

strain MKL-02T wascornpaled ⅵ th ⅲose ofaⅡ oⅲer'eported[ype st[dns using the nudeotide silnⅡ arity sea[ch p【 oBram in the

EzBioC1oud serνer(w-:e½bio˛ loud.netlidenti㏉)[기 and BLAsT search(hⅱ ps:I/blast.ncbi.nlrn.nⅲ .BoˇIBlast.˛3i)[8].The 16S
rRNA gene sequences of closely related species of ⅲε genus A'¸ℓ竹∫ε;εoε

'I¸

were obtaⅲed froⅡ 1 GenBank(www.ncbi.nln1.nⅲ .

gov/genbankl)[9].Phylogenetic trees were reconstructed based on the 16S rRNA B˛ ne sequences usinB the maⅡ Ⅱlum— likle¡ ihood
(ML),neiBhbour-’oining(N∫ ),and Illaxirnum— parsilnony(MP)algor¡ thⅡ1sin the MEGA11 sof{ware[i이 .Bootstrap values were

deter¡γ1ⅲed based on 1000 rep1¡ cat¡ ons.

The colnparison of 16S rRNA gene sε quences between strain MKL-02T and other[ype strains showed ⅲat strain MKL-02T was

Inost closely jelated to A.υ o''Hℓ〃♂λ CCUG 47306T(99.8%similarity),A'¸ℓκ
'ε

Iεoεε
"s"ℓ''竹

αψP"∫IIε KM 894111˙
f(98.2%),and

A'ξι〃

'ε 'ε

oεε
'ε
 PIEεΔ K¡s4-19T(97.4%).A phyloBenetic tree based on the ML a13orithⅡ1 showed that strain MKL-02T formed a

phylogenic lineage ⅶ th A.υ o'iHe〃 λ̧ CCUG 47306˙f(100%bootstrap v』 ue)wiⅲin the genus A∴ ι̧〃∵ιfεoεε㎲ (Γ¡g.1).Phyiogenetic

trees based on the N}and MP algorith¡ Ils also connrmed that stlain MKL-02T was Ughtly dusteⅡ ed with A.υ o#‘

'¿

〃̧
'ε

CC【IG

47306T withⅲ the genus Ar:¸ℓ〃;ε ;εoιε〃̧ (Fig. S1, aν ailable in the online version of ⅲis a[ticle).

G ㅌㅐ OHㅌ FEATURㅌS
The 3enoⅡ lic DNA ofstrain MKL-02T)A.ι

'e'巾

α
'qp'1H'‘

ḐSM 25571【 ȧnd A.pλελ DSM 227601˙ was extracted using the Wizard

Geno∏lic DNA Puri丘 cation Kit(P'omega),accordin3 to the manufacturerξ  instructions.Γ or the genome sequencing of strain

MKL-02T,the con˛ entra˛ ion ofthe genomic DNA of$train MKL-02【 ẇas measured using the Quat— iT PicoGreen dsDNA Assay

Kit(τherⅡ1o risher Scientinc).A DNAl卄 >rary was constructed us¡ n3the T;uSeq Nano DNA LT Lⅱ }rary Prep Kit(IUulnina,San

DieBo,CA)ac˛ ord¡ ng to the∏ lanuficturer’ §ⅲstructions.τhe library was quantined us¡ ng Bioanalyzer 2100(Agilent Tbchnolo—

3ies)and a DNA 7500 Kit(ABilent T● chnologies).Whoie—genolne sequencin3 was perfbrmed on the IIlulnina MiSeq pjatfbrm

(2x300 bp; IiluⅡlina). τhe genoⅡ lic DNA of strains DSM 2557lT and DSM 227601ㅡ
 was sequenced using an Oχ

n,rd Nanopore

MinION platf(,rln. τhe $equencing reads of strains DSM 25571T and DSM 22760I were He 'τ oν o· assembled using Unicyder
(vεr↑ion 0.4.7)I】 】].Any possiⅱ

'e contarn¡

nat¡ on ofgenomic data with other organis'ㄲ 1s was§crεened using thε  ContEst16S algo—

rithⅡ1(ChunLab),ⅲ whi˛ h16S rRNA genef;agments are$creened to determine whether the genoⅡ le assemtly is contalninated

112l.τhe sequenced geno∏les ofstrain MKL-02T,A.Hι
'〃 'α 'qP打

IIIε  DSM 25571Γ and A.ρκεκ DSM 22760T have been deposited

in GenBank under the accession numbers of WLVLoooooooo) }AKZHUooooooooo and }AKZHVooooooooo, respectively. For

3
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Fig.2.Phylogenomic tree baㅌ ed o'1the 81 c0'1cate''ated core housekeeping genes 5howing the phytogenetic re!ationships of 5t「 ain MKL— II2i δ
'1d¡

ts

closety related taxa.Bootst「 ap values are ghowr'on the r'odes a5 percentages of 1 000「 epl'cates for va!ues ove「 70%.Raro¸ aε
'ε

Γ faeεj'a¸

'Jυ

s DSM
481 31 (vFosooool)000) was used a됴  an outg roup. The scale bar equal5 0 1 cha'1ges pe「  r'uc[eotide pos¡ t;on

geno¡ ne—based phyiogeno∏ lic analysis,the up— to-date bacterial core Bene(UBCG2)pipeline(http:/Ileb.snu.ac.krlubcB2)[13]

was used to extract 8】 core housε keepinB Benes froln the genoⅡles o'strain MKL一 02T and c1osely reiatε d taxa.An ML tree was

reconstructed with bootstrap va'ues(1000 replications)based on the concatenatε d 81 corε housekeeping genes using MEGA

so&ware.τ he average nucieotlde identiψ (ANI)and digital DNA— DNA hybridization(DDH)values between strⅲ n MKL-02T
and the most dosely Ⅱe¡ ated species were deterlnined using the EzT▲ xon— e server(ww":ezbiocloud.netltools/ani)[14]and the
server— based GenoⅡ le‥ to— Gε nome Distance Caiculator νersion 2.】 (http://g3dc.ds∏1z.deldistcalc2.php),respectiveIy[15].

The genorne sizes of strain MKL-02T, A. "ι I〃¡αιφpλ

'I"ε

 DSM 25571T and A. p'εε
'ε

 DSM 22760T were 3.42} 4.00 and .̧60 MIλ

respectively)and their sequencing suⅡ 1Ⅱlalies and general genoⅡ lic features ale presented in Thble 1.τ he genornic DNA G+C
contents ofstralns MKL-02T,DSM 25571Tand DSM 22760T we[e7】 .9)72.6 and 71.3mol%,respective巧 乙which were silniiar to that

ofA.υ oI∫

'ε

竹♂iE DSM 15745T)the type species ofthe genus A'¸ ℓ〃
'ε 'ε

oεε〃s.ANI and digital DDH νalue$between strain MKL-02T

and A. υolj"ℓ
"ε

∫̧ DSM 15745T (GenBank accession no., AUFGoooooooo), A. 

‘

Iℓ

'〃 'α 'qp打

〃I〃  ̧DSM 25571T, and A. p'ε ελ DSM
22760T were 89.5 and 37.0%,79.6 and 22.4%,and 75.9 and 2ㅗ .0%,respe˛ tiνely;which were clearly】 ower than ⅲe thresholds
(ANI 95%and DDH 70%)&,r prokaryotic species de'ineation[16].A phylogε no∏li˛ tree based on the 81 core housekeeping
gene sequences showed that strain MKL-02Γ  fl∂ r∏led a phyletic lineage with A.υ oI∫〃¿π̧

',DSM481’

Γ and was clustered with the

me∏1bers of[he 3enu$A∴ ℓ̧
'η

¡ε∵σoε 〃̨̧ (F¡ g.2).In conc¡usion,the phyloBenetic and genolne relatedness analyses based on 16S rRNA

gene and whole—genome sequεncesindiε ated that strain MKL-02T reprε sents a novelspecies belonging to the Benu$A∴ ε̧
'¡

Iε ;εoεεν̧.

τhe genomic ana]γ sis revealed that strain Mκ L-02f has cornplete gene sets linked to glycolysis,the pentose phosphate

pathwa’ζ and the tricarboxylic acid cycle to metabolize carbon co∏ 1poundsj¡ ndicatin3 that they can grow aerobicaⅡ y.In

add¡tion,strain MKL-02T harbours 3enes encoding respiratory nitrate reductase,which Ⅱlay contribute to the㎩ cultative

anaerobic growth of strain M κL-02T. Because stra¡ n MKL-02T was isolated from a human b1ood sample. genes as$ociat˛ d
with pathogenicity and νirulence were analysed.τ he genome ofstrain MKL-02'˙ harboured six copies of genes en(;oding
haemolysin faⅡlily proteins(locus—ta3s:GGG17— 10345,01110,01115,12290,15220 and 15225),which was in agreement
with the phenotypic result of strain MKL-02T showing haemolys¡ s on tryptic soy a3ar(TSA)containing 10%sheε p b'ood.
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F¡ g.3.Tr3n5rniss'on e[ectron mjcroscopy Images showing the gene「 al morpho10gy of negative[y5tδ ined cε !150f5t「 a¡ n MKLㅡ 02了 g「own on BAP fo「

5 d∂ y5 a[ 37 
°
C

An MviN filnily vir【1lence fiε tor— coding gene(Iocus— tag:GGG17-07455)reported to regulate viru1ε nce in the host[1기 was
identined in the 3enome ofstrain MKL-021.Bacteria¡ toχ in— antitox¡n systems have also been considered potential virulence

fictors[18].Two conlplete toxin— antitoⅡ n systeⅡ 1s,inciuding Phd/γ εfM f쇼Inily and VapBC(locus— ta3s;GGG17-04150 and
04i55 and GGG17-04120 and I 1665, respectively), three incompiete toxin genes (locus— tag: GGG17- 12I 75, I2315, and

13725),and two antitoxin genes(】 ocus—ta3:GGG17-07570 and 07660),were identined in the 3enome ofstrain MKL-02T.A
gene cluster consisting of υIκA and υrtB in Bo∴Hℓ

'tIIα

 p'r'〃 ε̧
j¸ was reported to conf¿ r resistancε  to coⅡ1plement—dependent

killing caused by huⅡ lan sε rum[【 9].However,strain MKL-02T wa$shown to have three copies ofonly a υ
'κ

B gene hon1olog

(locus—tag;GGG17-00710,04;80 and 05040).It¡ s not know【 1 whetherthis homolo3 conf¿ rs the obserν ed resistancε  ofstrain

ⅱ狂KL- 02T to hulnan seruⅡ 1; further studies are necess‘
'[y to explore this resistance.

PHYSlo ㄴOGY AND ε ㅐ ㅌ HoTAXoㅐoHY
Based on the phylogeneti˛-analysis,the cells oI… strain MKLㅡ 02f,A.l’ oI'‘ Iε

''ξ

∫♂DSM i574¾ ¡,A.Hε
'I’

!α 1opI'jll‘ 【̧)SⅳI 2557lI,and
A.pi¸

‘
'¸

DSⅳ1 227˚0I were sdected and obtained∫
、
ㅏonl their˛-orresponding colleε tion centres for【 Ise as re1¿ rε nε c strains R)r the

coⅡ1parison of phenotypic propε rties and latty acid coⅡ 1position.They were harν ested during their exponential groⅵ h phase
(optical dε nsiψ of approximatel,' 0.8 at 600 nn1) under their opti∏ lal growth conditions.

ㄲ e growth ofstrain MKL-02f was evaluated at 37° Cn,r5days in several ba˛ teriological agar nledia(all什 onl BD)¸ inciuding

Ⅱlarine agar,Luria一 Bertani,R2A,n【 1trient agar,TSA)TSA with l0%sheep blood)TSA with 10%glucosε ,and TSA with 10%
starch.Tb deterlnine the optimal growth ofstrain MKL-02I:the isolate was cultivated at diⅡ ¿rent tenlpε rature$(0-40。C˜vith 5。C
interν als)on TSA with 10%sheep blood Ⅱ1ε dium.In addition,$train MKL-02T was cultiν ated at diΠ¿rent pH values∫io∶γ13.0 to

lI.0 atinterν als of 1.o pH unit.τ he pH values ol˙ tryptic soy broth(TSB)were adjusted using the i)Ⅱ owing buΠ¿r$:ll)rpH 3.0-5.0)

sodium citrate;R’ rpH 6.0-7.0,Na,HPO!-N㎡ IIPO」 ;rorpH 8.0-9.0 Tris— HC1;∴ ŗpH 10.0-11.0 sodium carbonate)and ifnecessary)

a(抒 ustinB the pH vaiues again aller auto˛ laving fbr 15nlin at 121° C and then addinB 10%sheep blood.珏 e NaCltolerance was

teste(lin TSB with 10%sheep blood(0— 20%(w/、')at an interval of 1%)[2이 .Gran1$taining was carricd out according to the

Illan【¡㎩ctt】 rer)● in$[rt¡ ctions(bi()M‘ riε【】x)Charaε terization of˙ the εe''n10rpholog)I、 va§ perR)rmed aierc'Ⅱ turing the strain f()r
3 days at 37° C using transⅡ lission electron rnicroscop’ I(Zeis$LEO906).Oχ idase and catalase tests were carried out accordin3

to standard methods[21].τ he hγ drolysis ofcasein,TWeen 20,Tⅳ een 80,aesculin)Ψ rosine and starch was exanline˛ i according

to previously described n1ε thods[22].Additi()nai hi(¸ chemi˛ aI and enzynlatic activitie$were exanline˛ l to¡ l̨entifν the pronles()f
assilllilati()n and conversion˛

-apacitie$oi strain'4KL-02l and εlosely reiated re[eren˛ e strains 1˙br din˙¿rent substrates【Ising the

Al)120NL and API ZYM kits(bioMξ rieux)according to thc mant1佑 ctⅡ rer’ξ instructions.[˙ |or the phenotypic and physiological

characteri$tics of the ciosely reiated refε rence strains)the re$ults of hydroiysis,enzyⅡ le lctivit)ζ  assimllation,and lntibioti˛

1˘ i̧¸ι
‘
lll˛ e˘ψe¡ υ̨b〔♂ill˛ d ill tlle l’ l˛¸̨ll[¸ tudy’

‘'lld tl1˛
l e1¡】ii¡ lilltζ d(l【

‘'、
√el˛ ⅱυl1】

[’
leν iυ u¸ ţudiε ¡̧l— J].

Strain MKL-02fcould grow on「 l'SA with 1()%sheep blood undε r aerobic and anaerobic conditions whereasit εot¡ld only grow on

TSA with I0%81tlcose under anaerobic conditions.τ he$e data suggested that$tra¡ n ⅳiκ L-021 was a fic'】 ltative ailaerohε .C(、 Ionies

5



Kweon ε¡ BI.. ∫n'. J /̧¸ [. Eνo'. Mιⅱo¸∫o'. 2022:72:005381

'¸ ¡̧e2.Djⅱ erent¡ a1pheno㏉ p¡(:and phy5jotogica[char∃ cter¡ stic5 of st「 ai'1 MKL-02丁 and type stra¡
''si''the genus Arε

ε
'’

∫●¡εoεεJs

St● a¡ ns:1,MKL一 02ㅜ (th¡ s stΨ dν):2,ArEeΠ jε

'ε

ocε
's¸
o'jdeΠ sι DSM 15745ㅜ l":3,AΓΞεnj¡εlεoεευs dεrrna[oρ 衍Iυs OSM 25571丁 [2l;‘ ,A「ξenj¡εjε oε ųξ ρ

'ε

Ej:ξ

DSM 227601[3l.A[t5trains∃ 「e neg8t¡ ve fo「 enzy「nat¡ c act¡ ǰties of l¡ p8se(C14),tryps¡ n.rgtucυ 「onida5e,α -mannos¡ dasε  and α-fucos¡ dase,¡ ndo[e
p'˙oduct'o'',giucoge¡ errnentation,∃ nd ass¡ mi[atio''of L— a「 Bb¡

''ose.t)-rnannose,N—
acety[glu(:o5arni'le and ad¡ p¡ c8c¡ d;∃ s wel[8s hyd「 o【ysi5)of Tween

B0,Tween 2【 ).and starch.AI[str∃ ins are po5itiˇ e for enzyⅡ ￢at¡ c actiν it¡es of arginine d¡ hyd「olase 8nd ure¿ 5e.Symbo[s:÷ .positive:-!negBt¡ ve;NA.not

ava ¡iabte.

·The¸e data ˘̌ere obtai''ed 'rorr' th¡ s ξ[''dy under [he same co'1dlⅱ ons

0f strain MKL-02f on TSA w'th 10% sheep blood agar aner in˛ ubation for 72h at ]7 C̊ we■e circulal, crealn yeUo"; convex,

and 1.3InⅡl in diaⅡ lete;:Strain MKL-02T consisted ofGraln— stⅲn— positive and non-Ⅱ1otⅡe coc˛i.CeUs ofstrⅲ n MKL-02T were
0.50-0.60 μm lon3 (rig. 3). Growth occurjed at 30-37 

°C ψ1th an optⅲ 1짧 3rowth tempe[atu■ e of 37 C̊ ⅲ TSA wiⅲ 10% sheep
blood.τhe NaCIcon˛ entration ran3e for growth was 0— 7%NaClin TSB with 10%sheε p b1ood,ⅵ th an optiⅡ lal concentlation of

6
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Tb"● 3. Ce"μtar fatty acid εompogi'¡ on (%) of 5tra¡ n MKL-02T and the type str∃ ins of the genus ArsεΠj¡εj¡εoεευε

Stra¡ n:1,Mκ L-02ㅜ :2.Ar5θ
'’

ⅱ
'˛

ε̊

‘

;u¸ l’ o'j¡ Jε
'¡

s¡Ξ DSM 15745f:3.AΓ ΞεΠⅱ̨j¡εoε

‘

;t'¸

‘

IBr'Π B[ophjluξ DSM 25571ㅜ ;4.Arsenj:ε
'ε

oε (;υ E I’¡ξεjΞ DSM 227δ 0ㅜ.Data∃「e

e×pressed as pe「 (;e'1tages of the total f8tty acid5:f∃ tty∃ cids∃ mol'nting t0<0.5%¡ n all stra¡
''s are not shown.Major 

εorr'ponents∃ re ind¡ cated with
bo[d text. fh. T「 ace ■mount (<0 5 %)¡ -. not detected

·Sum「ned'eaiu「 es are f∃ tly ac¡ ds that ca''not be resolved「 eliδ b[yf「om a''other'atty 3c¡ d υsing the ch「 ornatograph¡ c co''d¡ tions cho¸ e'1.The ⅡID'system

groups[hese'ally acids toge'her aξ  o∩ e feature with a εing'ε perce巾 tago ofthe totB[.S''rn rr'ed feδ ture 3.C¡ ●,α)7˛ and/or C,˚ ,‘υδ̨:su rn rr'ed featt'rθ  5.C,Bu

ante/C1aIω 6 9ε and/o「 C,δ
!‘
υδ,9‘ /ClB,anlε :summed'eature 3.CIζ ,ω 7ε and/or C1E1 ωδ̨.sum'ㄲ ed fe3tu「 ε9.C!● 」
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3.0%. Growth was ㏇und to occur over a pH range of5.0-10.0 in TSB with 10% shε ep b1ood, and the optilnal pH was 7.0. Strain

MKL-02T was catalase-positivε  and oxidase— neBative.τ he resuits of assirnⅱ ation and˛ onversion capacities of strain MKL-02T

and the ciosely related reI¿ ·ence strains fl¸ r dilf¿ rent substrates are li$ted in τ¼1bIε 1.Strain MKL-02Γ  and related re庄 rence strⅲ ns

are all negatiν e fbr enzymatic actiν ities of lipase(C14),trγ psin,μ -glucuronidase,‘χ-Inannosidase,and α-ⅲcosidase;indole
ploducUon;glu˛ ose f¿rlnentation;and the hydroIysis ofTween 80,Tⅳ een 20,and sta●ch.AIl strains a■ e positiμ e for enzylnati˛

actiⅵ ties of aIBinine dihydrolase and urease.AssiⅡ lilation of L— arabinose D-Ⅱlannosε )N—acetylgiucosamine,and adipic acid

was not detected.However,stra¡ n MKL-02ㅜ showed Inany phenoψpic chalacteristics that dilf¿ red from its related type strains,

in˛luding dilferent Browth conditions and seν era】 other enzyynatic and assiⅡ liiation activities(I"1ble 2).Data for phenoψ pic and

physiologi˛ al cha[acteristics are f;()rn this study and other studies.

For the analysis offatty acid composiUon,strain MKL-02T and related Ψpe strains were˛μltured¡n TSB Ⅱ】e㏅um at37˚C nJr 3 days

under their optilnai growth conditions and harve$ted during their exponential growth phases(optical density:0.8 at 600 nㅛ 1).

ratty acid an』ysis was based on previously described methods[23],including the subsequent step$ofsaponincation,Inethylation,

and㎩tty acid extraction f;oⅡ 1 the harν ested cells fbllowed by gas˛ hIoⅡlatography fbr the investigation of盆 tψ acid methyiesters.

τhe results were analysed with the RTSBA6 database ofthe Microbid Identi丘 ca˛ion System(Sherioε k version 6.0B)[23ㅣ .τhe

polar lipids ofstrain MKL-02T,A.υ o''Hℓ〃,;ε DSM 15745Tand A."erη ¡α
'φ

p"II〃 ḐSM 2557ㅗ T were analysed by two— d二nlensional

thin— layer chromatography(TLC)fdloⅵ ng the approach previous:y des˛ ribed by Minnikin ι̨αI.[24l.τhe so㏐ent sγste∏ 1s
used were ch'orofbrm— methano1-water(65:25:4,v/v)fbr dε veloping the nrst dilnension and chlorof()rm— methanol— acetic

acid—water(30:12:15:4,vlv)f(¸ r developing the second dimension.The dete˛ tion ofpolarlipids was carried out using the fbllowing

reagents:10%eⅲ anolic molybdophosphoric acid$pecihc fbr total poiarlipids,ninhydrin specinc n¸ r arninolipids,Dittmer— Lεster

reaBent specihc[b[phospholipids)and α-naphthol speciflc fbr giycolipids.Four TLC p'ates wε re prepared fbr each saⅡ 1ple.τhe

respiratory quinones fbr strain MKL-02T were analysed accord¡ ng to the Ⅱlethod of Minni㏏nℓ∫αI.[25],ut山 zⅲgan EC-20A
high—perfbⅡnanceliquid chromatography syste!n(Shilnadzu)equipped with a diodε array detector(SPD—M20A,Shimadzu)and

a rε versed— phase ǫiuⅡ1n (250× 4.6mln; KroⅡ lasil).

τhe predominant fatty acids ofstrain MKL-02T are composed ofsat'ratedㅑ iⅱy acid Cl4〔υ(9.2%),iso— Cl¡ιω(8.4%),iso— C!1:˚ (6.3%),

iso-Cl5:˚ (31.0%)and anteiso-Cl¸υ(11.6%).In contrastto otherA',ℓ 竹;ι∫ιoε〃̧species,strain MKL-02f has higher aIy10unts o1… C¡ 4숟α
iso— Cll:D and iso-Cl5:˚ ,and Iower aㅛ 1ounts ofC¡

7:l 
ω8ε and anteiso— Cl7:˚·Deta"softheceⅡ ularfaⅱyacidcompositionofstrΔ nMKI,—

02T and related strains are Iisted in T▲ ble 3.Major polarIipids detected in strⅲ n MKL-02T were two unident¡ ned phospholipids,

three unidentilied lipids,and anㄵ nidentⅲ ed alnⅲ ophospholipid,which were diΠ ¿rentfrom ⅲosein otherAr$¿

’

¡∫εIε oεε〃ε spec'es

(FiB.S2)[3].In particulaη  the absence ofdiphosphatidylgiyceroi and phosphaUdy'glycerolin strain MKL-02T clearly dilferenUated

ⅲe strain f;oⅡ1 the closε 1y related A',φ Iε∫εoεε〃̧ type strain$,A.¿ oIIHℓ㎍∫ε DSM 15745Tand A.Hηη
"α
nηρ
"'I〃

ḐSM 25571T(FiB·

S2).τheisoprenoid quⅲ one analysisshowed thatstrⅲ n MKL-02T contained MK-3(H*)asthe predominant Ⅱlenaquinone,which
was si¡ylUaI to the other ref¿ renε e strains of the genus A 'sℓ 〃

'ε 'ε

oεει

‘

 ̧[1 -3].

Based on the results ofthe phy¡ ogenetic analysis using 16S rRNA gene and whole— genoⅡle sequences,strain MKL-02f is dosely

related to A.¿oI'Hε

’
'ε

I’ DSM 15745T.In addition to the 16S rRNA 3ene sequence silni¡ arities and genonli˛ sequence similarities,

¡nduding DDH and ANI)straiil MKL.02fis distinct froⅡ 1 the typε  strains belonginB to the genus A'.$ℓ
"¡

ε;εoει〃ε¡n morpho!03y’

celluiar fit[y acid composition’ poiar lipids,and some distinguishable phenoΨ pi˛ and physiologica'characteristi˛s,including

conditions for growth,enzyme activities,and assilnⅱ ation abⅡ ities.Theref(’ re,$train MKL-02T can be considered a novelspecies

belonging to the genus Arε ℓ

’
''ε

Iεoι ν̨ξ, f(⊃ r which the na∏ le Ar¸ℓ

’
''ε

jεoεε
'‘

 ̧εα ναℓ sp· nov. is proposed.

Dㅌ SCRI PTIoN oF ARSEN'ε
'ε

Oε υ̨̧  εAUAE SR NOU
AI,ι〃

'ε 'ε

oσε〃̧ε♂〃αℓ(cau:ie.N.L.gen.n.ε α〃αℓofCAU rej¿ rring to Chung— Ang Univers¡Ψ or Chung—Ang University Ho$pital,

Seou】 , Republic or Korea, where thε  typε strain was iso【ated).

Cells are Graln— stain— positlve)facultative anaerobic,non— spore f(}rming,and non— Inotile cocci(0.50-0.60 μⅡ1).Coionie$0n

1'SA with 10%sheep blood agar alter in˛ ubation[br 72 h at¸ 7˚C are εircular,crearn yellow;convex,and 1.3【 nm in diameter

In:【:SB with l0%sheep blood,groⅵh is observed at a tempera[ure of 10-45˚ C(optiⅡ laI temperature 37-40。 C)in the presence

of0— 10%(w/v)NaCl(opti∏laI con˛entration 0.5%)and ata ρH of6.0-10.0(optimal pH 7.0).τ he strain is posi[ive fbr catalase

actiⅵ ty and negative f(Dr oxidase actiⅵ 呼 Nitrate reduction is detectable but not indole production and glucose ferlnentation.

Moreover)aesε ulin hydro])Isis is detectabie but not the hγdrolys¡ $ol˙ tyrosine,'rween 20,Tween 30,casein and starch.Alkaline

phosphatase)esterase(C4))ε sterase lipasε (C8),leucine ar)IIalnidasε ,valine arylarnidase,acid phosphatase and naphthol— AS— BI—

phosphohydroiase,arginine dihydrolase and urease actiν ¡ties are present.However)!ipase(ㄹ
'4))cystine ary¡

aⅡ1¡dase,trypsin)

α-chymotrypsin,α -ga'actosidase.μ -galactosidase,〃 -glucuronidase,α -g!【1cosidase,μ -g¡ucosidase)N— acetyl-〃 -g'ucosaminidase,

‘

χ-Inannosidase¸ and α-fucosidase actiν ities are absent.'t can assilnilate D˜ 3luCOSe)D-Πlannitol,nla[tose and maii˛ acid.However,

it cannot ass¡ Iγliiate L— arabinose)D— mannose,N— acetyl— glucosaⅡ line,potassium gluconate,capric acid,adipic acid,trisodiun1

citrate and phε nylacetiε acid.τhe m㏉ or fΔtty acid ψpe(>10%oftota1)is C¡ [̧υ
,The polarlipid pronlε  consists oftwo unidentined

3
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phosphoⅱ pid$,thjee un¡ dentined lipids and an unidenti丘 ed aⅡlinophospholipid.τ hestldn contdns MK∼ 8(H1)asthe predomi—

nant menaquinone.

τhe type stI沚nis MKII02η ∶thasbeenisolatedfroⅡ 1ⅲebloodofpaediatricBastroⅲ teriUspatientⅲ theRepublicofKo■ea.τhe

genoⅡlic DNA of ⅲis strain has 72.7 Inol% G+C content.
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