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Isolation of intracellular symbiotic bacteria of chemotroph.

NOGI, Yuichi
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16SrRNA
Ruegeria Sulfitobacter Planktotalea

We have established a method for isolating intracellular or extracellular
symbiotic bacteria that was difficult until now. As a result, we 1solated and cultivated
intracellular and extracellular symbiotic microorganisms of tubeworm (deep sea organism). Weak
electric current was used to efficiently isolate intracellular symbiotic bacteria alive.
Confirmation that the isolated bacteria are symbiotic intracellular symbiotic cells of tubeworm was
performed with the 16S rRNA gene. Furthermore, many of the strains isolated as extracellular
symbiotic bacteria were novel species. Of these, we identified new species of genus Ruegeria,
Sulfitobacter and Planktotalea. The adsorptive isolation method based on the weak current used in
t?is study was considered to be one means for culturing difficult-to-cultivate microorganisms in the

uture.
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16SrRNA

16SrRNA

Isolated strain LS-16
[ | 99

100 | Lamellibrachia sp. endosymbiont (AY129110)
-Lamellibrachia sp. endosymbiont (FM165438)
100

r—Lamellibrachia satsuma endosymbiont (AB073120)

3 Lamellibrachia sp. endosymbiont (DQ232902)

0

86 |Lamellibrachia columna endosymbiont (U77481)

\Lamellibrachia sp. endosymbiont (U77479)

\Lamellibrachia barhami endosymbiont (AY 129090)

—Sedimenticola thiotaurini SIP-G1*(NR136790)

100 Sedimenticola selenatireducens AK4OH17(AF432145)

98

-Dechloromarinus chlorophilus NSST(AF170359)
100

Sulfuriflexus mobilis aks1"(LC131141)

Thiohalospira alkaliphila ALgr 6sp™(EU169227)

Thioalcalovibrio denitrificans ALIDT(AF126545)

Pseudomonas aerugil LMG12427(Z76651)

Escherichia coli ATCC117757(X80725)

16SrRNA

16SrRNA

JAM119
Planktotalea
Planktotalea
JAM119
3

Litoreibacter albidus KMM3851%(AB318881)
Litoreibacter janthinus KMM 3842%(AB518880)
Litoreibacter halocynthiae P-MA1-TH(TX644172)
Litoreibacter meonggei MA1-I(IN021667)
Litoreibacter arenae GA2-M15HEU342372)
Pacificibacter maritimus KMM 9031%(AB358927)
JAM 119(LC200412)
Planktotalea frisia SH6-1'(FI882052)

GYSW-227(KP662554)

ynthiae MAL-10°(HQ852039)

Alitroseovarius crassostreae CV919-3127(AF114484)
liiroseovarius sediminilitoris M-M107(JQ739450)
Pseudopelagicola gijangensis YSS-T(KF977839)

RSSI1-M3T(KI729028)
Pelagicola litoralis CL-ES2T(EF192392)

Pelagicola I inis D1-W8T(KCT08867)
Halocynihitbacter namhaensis RA2-37(KC416645)
o3 Pseud ifvivens BS-WIT(KM882610)

Stappia stellulata TAM 126217(D88525)

3. JAM119 16SrRNA
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Sulfitobacter litoralis Iso 3T (DQ097527)

Sulfitobacter pontiacus ChLG-10" (Y13155)
Sulfitobacter marinus SW-265T (DQ683726)
89 Sulfitobacter brevis EL-162T (Y16425)

Sulfitobacter mediterraneus CH-B427" (Y17387)
[Sulﬁtobacter porphyrae SCM-1T(AB758574)

—Sulfitobacter donghicola DSW-25T (EF202614)

80 No.190

96|
Sulfitobacter guttiformis EL-38T(Y16427)

Sulfitobacter dubius KMM3554T (AY180102)

100 Sulfitobacter delicatus KMM3584T (AY180103)
Oceanibulbus indolifex HEL-45T (AJ550939)
No.167

icola

kumensis SD-15T (EU221274]
Roseovarius nanhaiticus NH52JT (FJ403243)

Pelagicola litoralis CL-ES2" (EF192392)

4. JAM167

Sulfitobacter

JAM167

non-culturable)

Stappia stellulata IAM126217 (D88525)

JAM190
16SrRNA

JAM190
Sulfitobacter
4  JAM202 a
Ruegeria

( 5

2

VNC(viable but

VNC

Ruegeria_halocynthiae_MA1-6T(HQ852038)

Ruegeria_meonggel_MA-E2-3T(KF740534)
Ruegeria_conchae_TW15T(HQ171439)
Ruegeria_atlantica_NBRC15792T(AB255399)
Ruegeria_arenilitoris_G-M8T(JQ807219)
Ruegeria_intermedia_CC-GIMAT-2T(FR832879)
Ruegeria_lacuscaerulensis_ITI-1157T(U77644)
Ruegeria_marina_ZH17T(FJ872535)
Ruegeria_pomeroyi_DSS-3T(AF098491)
Ruegeria_faecimaris_HD-28T(GU057915)
Ruegeria_mobilis NBRC101030T(AB255401)
Ruegeria_scottomolicae_LMG24367T(AM905330)T
Tropicibacter_itoreus_R37T(HE860713)
Tropicibacter_mediterraneus_M17T(HE860710)
Tropicibacter_phthalicus_KU27E1T(AB636139)
T X s, CECT_7557T(FR727679)
= i _CO2T(AB302370)
Pseudoruegeria_haliotis_WM67T(KC196070)
Pseudoruegeria_limi_D-17T(KF303136)

Pseudoruegeria_lutimaris_HD-43T(FJ374173)
Pseudoruegeria_sabulilitoris_GJMS-35T(KJ729032)
Pseudoruegeria_aquimaris_SW-255T(DQ675021)
Aliiroseovarius_crassostreae_CV919-312T(AF114484)
Aliiroseovarius_sediminilitoris_M-M10T(JQ739459)
Aliiroseovarius_halocynthiae_MA1-10T(HQ852039)

i i . GYSW-22T( )
Litoreibacter_janthinus_KMM_3842T(AB518880)
Litoreibacter_ponti_GJSW-31T(KJ729031)
Litoreibacter_meonggei_MA1-1T(JN021667)

o9 r Litoreibacter_albidus_KMM3851T(AB518881)
Litoreibacter_ascidiaceicola_RSS4-C1T(KJ410763)
Litoreibacter_arenae_GA2-M15T(EU342372)

51 Litoreibacter_halocynthiae_P-MA1-7T(JX644172)
No.202

a4
83

C imicrobium_lipolyticum_SSK1-4T(KJ882015)

99 Thioclava_dalianensis_DLFJ1-1T(JQ844756)
£ Thioclava_pacifica_TL_2T(AY656719)
Rhodovulum_adriaticum_DSM_2781T(D16418)

)t . JA738T(FR828479)

1_mangrovi_AK41T(H )
Rhodovulum_marinum_JA128T(AJ891122)
Rhodovulum_kholense_JA297T(AM748927)
Rhodovulum_sulfidophilum_DSM_1374T(D16423)

\_salis_JA746T(HE )
Rhodovulum_lacipunicei_JA322T(AM921780)
. JASBOT(FNBE9139)

5.JAM202
Ruegeria

*

Stappia_stellulata_IAM12621T(D88525)

a
Rhodobacteraceae
16SrRNA
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