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AABELVSELU 25D Flavobacterium J&
FH TR D 4 F 2 5L

FER #B—' ohER 2 e 53

B SOEE RN BHE IS LB HRROE & RER > 1B AR YL v, LL,
FONEZEHOME R TRIRENTORY, FilEM S L FEES 115 Flavobacterium-
Cytophaga complex &FEHIN 3—EEi22 5 AR OERE, DNA © GC SEMEL, A
+&/ VERFOLBHTEDONTVEY, BE U THBILAEINTWEL,, BAFH
SeOREAEMNT LB E LTEAMET 200, BEER T THL, HEORAT N
Hh b, A0, BREELD 75 LABHEETMK- 6 252158k =aRE LTt TN o
O¥RDOGCEE, AR, &L, felhEatr, DNA OHEENEDFME 7R
HIRRET 21T > 720 ZTDFER, IGBRIRATBICHIRT A EPTE R, 2o, BIANELD
ST BRI ORER, T Flavobacterium BB T AHETH 5 Z 0B L7,

F— 7 — N : Flavobacterium,

Taxonomic studies about new species of the genus
Flavobacterium isolated from Japan Trench

Yuichi NOGI*? Takashi NAKASE*?
Koki HORIKOSHI*?

We have isolated and characterized a number of micfoorganisms from samples of deep-sea
mud. The taxonomy of these organisms placed in the gener a Flavobacterium, Cytophaga
and related genera. Progress, which results from chemotaxonomic studies, nucleic acid
hybridization studies, and 16S rRNA studies, has been made toward an understanding of
the taxonomic relationship among these organisms. However, the taxonomic status of these
genera is still unsatisfactory. In order to reclassify as the genus Flavobacterium, which
separated the strain of the marine isolates, it is necessary to examine a comparison between
isolated strain and type species.

The 15 strains of orange or yellow-pigmented bacteria were isolated from the Japan Trench.
Several strains of these pigmented bacteria have been characterized phenotypically. These
strains were gram negative, nonmotile and their DNA GC contents ranged from 30 to 40
mol%. These result suggested that they were considered probable members of the genus
Flavobacterium. Phospholipid ester-linked fatty acid profiles of the isolate revealed high
levels of branched-chain fatty acids and also the presence of branched-chain hydroxy fatty

* 1 FEHRRETo 75 A
* 2 The DEEPSTAR Group
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acids. The isolated deep-sea strains were classified into 4 groups of new species of the

genus Flavobacterium.

Key Words : Flavobacterium, Marine bacteria

1 [BUBIC

A3, R, RS, FREREEAL OHER
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B LR E» ORI AEERER - EE 2R
ABZ L BOoF6NTWS, 2L T, THE50BETFR
BESRAERE S &I B U THIRE WIS E N T & 71299,
LaL, ThooBEIicl L ToOEEmeEiz+aicidsi
SNTVWRV, D ONBEINIEOLFHICET 1
ZRFERLBLBVEY, BELUTHEBICERINATVWE
WEBIZAEHINEEP, §F THESIN TV WEE
BEBZ DI NLTV S,

FEEH OB NEINAE & LU TFlavobacterium
&, Cytophaga BICHHHEINAE NS Z7P, LI,
CNOoDBRELMOHBEENYLED T, HELE
RVBBINTEST, BEHORBILAT ShBREEHE
FELTWS, D Flavobacterium-Cytophaga complex
EFREN 5 —F2L 7 5 ArERREORE, DNADGC
SEPBEL, 1AVTFVIAFF ) vELT xF+F7 v
PRl TED O hTVWE, TheE2FNENBE
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C DO THERROYIMSHEL B 2R - T
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BB BEcHABEL VEESEE L, Th oo
RS NIRRT E T - eBR, SETHEEINT
WIEWHRETH - - DTI I RHET 3,

2 EBAE
2.1 ##
F LADWE500] TODive2l2~271T0 & FE = Hih
D HAMEE, H£E4,500mD 3 Hig&, 6,000~6,500m D
6 HIh> SEREL L 7o BEHBIKTE
E R (Type strain) {3 Japan Collection of Microor-
ganism (JCM) (BALZERI AR ), American Type Culture
Collection (ATCC), Deutsche Sammlung von Mikroor-
ganismen und Zellkulturen GmbH (DSM), Instutute
of Applied Microbiology (IAM) (BERFK%) H» S EHY
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D& T OE BRI ICH W, Cytophaga
latercula (JCM 8515), Cytophaga lytica (JCM 8516),
Cytophaga marina(JCM 8137), Cytophaga marino-
flava (JCM 8517), Cytophaga uliginosa (ATCC 14397),
Flavobacterium aquatile(IAM 12316), Flavobacterium
johnsonae(JCM 8514), Flavobacterium pectinovorum
(JCM 8518), Flavobacterium psychrophilum (JCM
8519), Flavobacterium gondwanense(DSM 5423),
Flavobacterium salegens (DSM 5424)

2.2 Igih - BEEEH

SEEREEHIE LT3, Difcott®Marin agar 2216 %
HOWICER 7L — g, BEATEKT2MEHRLLE
EZ100mIBAE L, 200C T3 HEIEEEZ T2, HiEkd
% 1o DEEVRDREE d Marin agar 22165HI%H W T
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AFEARRICH WAL KR T AT IKIC L v AR L
7oi3, RPN DRI U TIREEDPICRE > TiT- 2o

2.3 F/ U4
BRASEIE U EE300mgp S 7 a gk Vh-X & ) —
TEERSEZHHEL, BEsa<=b 7357 40— (TLO)
TEHEL, 2F++/ v, 28+ VOESESH LT,
AFF ) vESESBMERBL, BEEE oSS
7 4+ — (HPLC) TEMMITHHT ©&iT - 72,

24 DNADGCEEENATUFALEL L gV

DNADFERIZ Saito & Miura® D HETHELET -
7oo DNADGCEEWBPIX 7 VLT —EETIVHY 74 X
77y —EEH-TRI7 LAY FIZ LTH LHPLCTRE
BOWOEIT - 1o SBERRRIODNA-DNANA 7Y 44
¥4 V3 v, 7EERE Type strain®DNA-DNANA 7
)54 €A v a vidd b ESF VEBRDNAZE - 12,
WA 7 a7 LV— NEOTIT- 2,

2.5 BRIEIGEED AT

BASEIR U 7oA 20mg 2 MkIERE » X ¥ /7 — V100
C, 3EREMEZITV, BB FALZZAFVE L,
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A7 ba X b Y)—=(GC/MS) THAHEEE EEED
BT 0% 1T - 120

3 BRRUEE

3.1 EHROEE

Fr—=br EREF LIcou=—00oRIR5E:EBbN 5
ViAW, MBEREDEE U, THho%E T T A% EET
W, PSR EIT-1, TORRE, TXRTEETS
LGB IE31IRR, 75 AGEEHOEIXISKRTH - 7o
i, 75 AEEMEEREICWTE ) YaEIT- T
TLCtr DR, A+ F ) V2EOBKIGHKE, 24/ v
ZRFOBRI6EE, MIA 2R 2ERISTRERR OIS 38D - 7o,
AF+F ) vEHPLCTEMSZT - THER, T XTMK-
6 ThHoteo TNOXAFF/ VEFOBRIZTRTOBD
BENESEL, IRTHELOF VY VADID=—%
fE-tco TV 7 LEHRETMK-6 215, EBiE
HgEL, B THENEDNADGCEEBBEVNC ELEN D15
BERRIZ T T, Flavobacterium-Cytophaga complex i
BFNBEEL ORI, TOHRSVWTEEBEBR AT -
foo (R 12HR)

3.2 SRERDLAIR « £{LFHEER

TR EERE, Z2o=—0Df, DNADGCESE LU
TORERICED T N—7F Uit #55—¥, FFV
F—¥, 4 v F—IVERE, HBIEORETT, EIFROET,
ONPGHREE, *FNbw F (MR) &#8, 72F V2 F
VHVE ) - VOREE (VP) 58, H.SHEE, vr7-—-
VHERE, REEICBT 2EBORERZIT > 7.

CNLEDRABH SIS N—THRITEE, T—T1&
fidoo=—0@BBER, IV—-T23F LY, -
T3REB, SN—71, 23K 55 —ERBHEEN, 7
W—73, 43, %V — ¥R T RTORIERE
T 5, HEEDETIE 7 V—7"1 D 272-25 72 31T WY,
WIS OBTE 7V =71 D212 11 E V=74 D
212-1T 123 D175 o ONPGIE, =71, 2 Bk
T, =73, ADBRBETH>e MRERIGIZ T V—
F2RIBBHTH -1 (R2ER)

CNSDHBEREELSEIN—-T LR ERD
N AMK- 6 THED LI BE X N1z Flavobacterium-
Cytophaga complex DIEH IS Type strain& LB L 720

Flavobacterium aquatile \3HBERHF TIZIE W ASMK-
6 TFlavobacterium DEERRIEDT, T TREERD
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TedIiZ\Wi e, CytophagaDEEKRTH 5 C. hutchinsonii
BMK- 7 O TRANCIIA S - 1z0 CHOSDFED Type
strainTlt, 7 v—7"1 OLIATREIGEREE DN
BRETEP - foo PITIRE SNV — T DRKE D ILERER
g 37O

(1) FITN—TORHEEARESE DHE

D =71 Do =—-TCCEEHNINY,
A8 5 —EE, HEHBEEEEBREOETICOL
TRENEFNRILHH, ONPGEH:, 42°CTik4E
BTENW, 4CT1IBRNAIREET 3 28, D
NADGCER, 74 5—+¥, H:SEELRWVWI &R
E» 5 Type strain® C. marina, C. marinoflava,
F. aquatile® 3 &I BRI WEE 2R L7z

@ V=72 :FLvVOan=—TGCEEK42
%, Hh%35—EEM, ONPGEH, MR RILEH,
2°CCTHEBETE, 4 CTOEE I 1 AR Eb» 3
2%, DNADGCEE, MREIGEM, 42°CT4H
BTEBELEENG Type strainTHFEEEDN
HERIZED - 720

@ =73 . HEED 3o =—TGCEE41~42
%, h%3—LEH, 2CTOEFTIR IHIBESE
L, 4CT L ERLRICEET 5 2 %73 EF 9 ¥
DNADGCER, 775 —¥YEHLEELDS Type
strain Tl E BN 28R ITHED - F2,

TN—74 . FEREO I 0=—-TGCEERN42%,
h v 5 — e, BHBOBTTIRENS, 42CT
FEEEY, 4°CToEF I 1ERLLEDD»S 2 FRo
DNADGCEE, #7757 — ¥R EM S5 Type
strainTiltiF & b N B ERIZED - 2o

KT I—THOMEEMEE D 7 v — 7 & OBHFEE L

i2IRIZ7RY, DNA-DNANA 7Y ¥ =¥ g VT
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# 1

Table 1

EFREHABEE

ik D 47 B TR

Source of isolate.

B8 (40° 06 N, 144° 11 E)

YN No. REm HHEMN MK EHSA

1 6370 9 4 272-11, 272-14
272-15, 272-16
2 6367 8 3 272-17,272-18, 272-19
3 6455 8 3 272-22, 272-23, 272-25
4 6379 5 1 273-13
5 6372 6 2 273-21,273-22
6 6048 2 0
7 4505 2 0
8 4418 3 2 274-31, 274-32
G 4485 1 0
RSB 44 15

&2 SRR EEEROEALIR

Table 2 Phenotypic characteristics and conventional biochemical reactions for isclates, Cytophaga and Flavobac-

80

terium.
KR IR ~

Length x Y o B B O ¥ ’_g

Strain Width Color %é%ﬁﬁ%%&ﬂ%ﬁﬁ%ggg

(um) O QO s = 8

Z H

1 272-11 3-4x04  yellow-orange + + - o+ + - - - - -+ 4 +
272-25 2-4x04  yellow-orange + + + - + - - ~JE R * + +

2 272-14 2-4 x 0.5 orange + + - - 4+ 4+ = = = + + - +
272-18 1.5-3x0.5 orange + + R e P S & . +
3 272-15 3-5x0.5 yellow - + « @ = e & e w = 4 = +
272-19 2-4 x 0.5 yellow -+ e et = "
272-22 2-4 x 0.5 yellow -+ e T - - o
272-23 2-4x0.5 yellow -+ . +
273-13 1.5-2.5x0.6 yellow $ o = e e e e e e = e +
273-21 2-4x0.6 yellow -+ N R S +
273-22 2-3x0.6 yellow - o+ - - e +
274-31 2-3x0.6 yellow -+ - - - - - - - -+ o+ +
274-32 2-4 x 0.6 yellow e s - +
4 272-16 2-3x04  yellow-orange - + e +
272-17 2-3x 0.5  yellow-orange + . - . +
C ¥.latercula JCM85157 1-5x04  orange-red - 4 -+ S SR +
C. ytica JCM85167 1.5-3.5x0.4  bright-yellow + + - - - T T SR, a
C. marina JCM8137" 2-5x04  yellow-orange + + - + - 2 A m E e )
C. marinoflava JCM8517" 1-3x0.5 yellow + + + - S +
C. uliginosa ATCC14397" 1-4x04  Golden-yellow + + - + - S— - - - . +

F *. aguatile 1AM12316" 2-6 x0.6 yellow + + - - = - - a - .+ .

F. gondwanense DSM54237 2-4x0.5 orange + + - - - S + = o+ +
F salegens 4247 2-4 x0.6 yellow + + - + - - - = . + o+ +

a) C : Cytophaga ,b) F : Flavobacterium, * T : Type strain

+ : Positive, - : Negative

JAMSTECR, 35 (1997)



3.3 DNA-DNANATUFA4E¥— 3>

CORERRD S v— v SRR T B i, £T45
BERREIODNA-DNANA 7)) 4 €=V a v i T 2 M E
FF VRS EHTA 70— b ETIToTc0 N A
TNVFA €=V 3 VEIRIBEFDORNVAT I FOREZ:
0%ic L, RIGEREZ240°CTIBRIT- 2o ZDEE,
SR D 7V — T TIZ8ON L OB WIEREMETR L,
D TN — 7 & FA0B L FOEOVEEE LA RE SN
Lo, TOFN—=EVIPBIELIEPDNARED Y —
THHERSt, 2 LTH& I Vv—TORFWRIE, Ir—T
113272-11, 7 v—7"213272-18, 7 )wv—7" 3 1$273-22,
TN—7"413272-1T& LT, Type strain& DA 7Y
FAC—=Va Vi fToTce ZOER, TN—F3 &0
uliginosa ISRV 2 7R L 7243, 60%RI T/ T
Bl —REEEZ AICIERESET XA EMLRFES L
oo (X IZSH)

34 BLREEHORE(LH

TRTOKRDY, HEHOEBEERLIDREBoEF —X,
JNVA=R, ?Nb—RT, BETRESFEFVT
VEBIL Lo SV—T 3D IBERVWTSZ b —2¢&

%3 GCEELDNA-DNANATYFALE—-Vav

b ra—2poBEER L, V=74 D 2T
D SEEDERRICBAL THIE D B - 1-RIT - 720
TI5E)—REST4) =R, YV YTRINV-T1
E2RBBRDERET AN I N—T3 3LV, =T
1E2R@Yay/u—REFVvo—-2ApoBEERT S
B, FN—=73TREL SR P SEBEERT 2%H
WA ESBEER LEVEKRO=2ichahnt,
TN—=T1E 21T R0 VEINKSBEST 58, #BEF
H3R D Flavobacterium @&, Cytophagal@icZ { R oH
LR P CMCDONIKSREER S - 720 (RASR)

3.5 SEEOEEIEINEL

SRR OBEAREIBEE EEIC K DM L, H A< 25
FrEiTWE ORI E Ay T RTO¥Ti-15:0 (13-
AFNTFNSTFAVER) E30H(3 A FaFv) g
ik 2 Z BICE L & D Flavobacterium-Cytophaga
complexDFFHEZB( KR LTWB, 7 v—71, 2, 4
TRIN—-THATESELES>TWAY, FNV—TF3T
1%, 274-31, 274-320 2R 7 NV—TAHOHLD¥R & 1S
DRIL>TWB, HhD THRAS, 1-15:0052FD30% % L
DBEDITXFL, 2¥IBZ1LBEEDBICEEE TS,

Table 3 G+C contents of DNAs and levels of DNA-DNA hybridization among isolate, Cytophaga and

Flavobacterium.

Strain GC% % Reassociation with labeled DNA from:

272-11 272-18 273-22 272-17

272-11 32.3 100 7 3 4

272-25 32.1 80 5 3 4

272-14 42.1 3 97 6 7

272-18 41.9 4 100 6 11

272-15 41.9 3 6 96 30

272-19 41.4 4 12 97 39

272-22 41.5 4 11 92 34

272-23 41.5 4 13 102 37

273-13 41.4 4 12 96 36

273-21 41.3 4 11 97 35

273-22 41.2 4 13 100 35

274-31 41.1 3 10 92 30

274-32 41.1 4 14 90 33

272-16 41.5 2 11 32 83

272-17 42.5 2 12 28 100

C. latercula JCM 85157 32.2 3 3 2 6
C. Iytica JCM 8516" 32.8 5 5 3 4
C. marina JCM 81377 32.4 4 3 4 7
C. marinoflava JCM 8517" 32.3 5 6 3 3
C. uliginosa ATCC14397" 42.2 2 5 45 3
F. aquatile TAM 12316" 329 4 4 4 4
F. gondwanense DSM5423" 38.5 4 5 6 5
F. salegens DSM5424" 40.2 4 16 10 10

a) C : Cytophaga ,b) F : Flavobacterium , * T : Type strain

JAMSTECR, 35 (1997)
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Tabled4 Differential characteristics of isolate, Cytophaga and Flavobacterium.

Acid production from: _'ﬁccumposiﬁnn of:

L ¥]

8 v w .

g 8 & 3 @ . 2 2
Strain 253882858822 _s,5¢5¢«

=~ OGS g EE=28L 5% §E 58 g

e 5 SS§E S s &% Wz Z o =

A0 AISsSedasen < 008K
272-11 + + + + + - + + + - + 4+ - - = 4+ + +
272-25 + 4+ + + + - ok o+ - F F = - - 4 4+ o+
272-14 + 4+ + + + + 4+ + + + - - - 4+ + +
272-18 + + + + + + 4+ 4+ 4+ + £ - - =+ + +
272-15 - + + + + « 2 = e = + = - m o= s
272-19 « + + + + = - - - 4 - - = = 4+
273-21 PR R S I T R e . = = a m e
273-22 I T T S S O P o R T -
274-32 -+ 4+ + e e+ A+ . R .
272-22 -+ + + F - - - e - 4 - = - - 4+ o+
272-23 -+ + + + - - = - -+ - = - = 4+
273-13 I e T S R
274-31 I T - + - = = o+ +
272-16 + + + + + + o+ 4 e e - e . . - 4+ o+
272-17 I T e T . N . T T T s T
C *. latercula JCM85157 . - i M wi o W e = o W o b t: &
C. lytica JCM85167 - bk B o= W WwWWwW+ + + - + - + 4+
C. marina JCMS81377 " = & ® % 3 I I T
C. marinofiava JCM85177 - + + + - W WW <+ + W o+ +wW
C. uliginosa ATCC14397" + + + - * + + W + +
F ®. aguatile 1AMI123167 - + + + - - + T e
F. gondwanense DSM5423" - . S e+ e = 4 e = 4 + +
F. salegens DSM5424" * L W de b o ome m oem am e e b

a) C : Cytophaga ,b) F : Flavobacterium ,* T : Type strain
+ : Positive, - : Negative, w : weak

#5 HEDHEAEEK

Tableb Fatty acid compositions of isolate, Cytophaga and Flavobacterium.

"% of total_fatty acids in: -
: = O S -
P AR EG R EE

Q ™ O = - - SU— o v LR B e T e

EEEEEEEEEEEEF;E:':‘::E:':'&:'E

d & & & & L & s 5§ 99383382 2
272-11 5 1 7 11 11 2 12 3 5 5 17 1 3 1 15
272-25 5 1 6 16 12 2 16 4 S 5 18 2 8
272-14 4 6 2 27 g8 114 7 1 5 13 1 2 6
272-18 4 5 2 28 6 113 9 1 8 3 11 1 2 5
272-15 3 6 7 1 31 9 8 112 8 2 12
272-19 2 5 31 8 1 17 15 2 2 7 1 4 5
272-22 2 3 6 2 31 9 2 19 9 1 3 9 1 4
272-23 ] 3 5 30 7 3 17 16 2 2 7 1 3 3
273-13 2 4 3 33 10 1 16 13 1 2 8 2 4
273-21 2 4 3 35 10 2 2 9 1 2 8 2
273-22 2 3 5 28 9 5 118 11 1 2 9 1 2 4
274-31 5 115 1 116 722 6 6 6 1 3 4 1 4
274-32 4 11 1 214 528 7 6 7 1 5 7 1. 2
272-16 7 3 3 23 12 5 18 8 3 8 1 9
272-17 2 3 3 20 9___4_ 18 16 1 2 8 2 5 6
C?® latercula ™ 5 2 5 2 19 12 3 8 2 3 6 21 2 9
C. Wbtica ™ 9 2 9 8 120 13 2 2 3 1 10 11 2 7
C. marina * 2 3 17 2 1 22 19 1 4 1 2 9 4 2 10
C. marinoflava™ 9 4 8 10 1 14 15 3 2 1 13 7 1 12
F ", aquatile * 14 4 Z. T 23 7 2 2 T 2 12 7 3 8
F. johnsonae * 5 2 14 3 129 9 3 I 3 2 10 10 4 2
F. pectinovora™ 4 6 6 3 26 12 1 8 1 6 11 11 6
F. psychrophila™ 3 4 1 23 24 17 2 1 9 8 6

a) C : Cytophaga ,b) F : Flavobacterium , *T : Type strain

JAMSTECR, 35 (1997)
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75 AREMERRE 1 Flavobacterium-Cytophaga complex
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LinL, A DEBRERZL~RS LEIFIFED Type strain
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4 BHYIC
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