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Studies on the Taxonomy of Causative Organisms of Fish Vibriosis-II
Examination of the representative strains by means
of numerical taxonomy

Kenichi Tasima*, Yoshio Ezura* and Takahisa KiMmura*

Abstract

To clarify the relationship among the strains identified as being in the genus Vibrio in
a previous report (Tajima et al., 1985), numerical taxonomy was carried out on 103 strains
consisting of 74 representative strains out of 219 isolates from fish affected by vibriosis and
29 reference strains.

Eighty-nine of 103 strains used were classified into five taxons (phenon I-V) with mean
similarities of more than 85%. Phenon I was comprised of 64 strains identified as V.
anguillarum according to Bergey’s manual in previous report (Tajima et al., 1985), and was
further classified into five subgroups with similarities of more than 90%,. Phenon II
contained 16 Vibrio sp., all of which were isolated from salmonidae reared in fresh water as
mentioned in a previous report (Tajima et al., 1985). In this phenon two strains of V.
ordaliz, strain MSC-275 and strain V-1669, were included. Phenons III and IV consisted of
two reference strains of V. metschnikovii and five of V. parahaemolyticus respectively.
Phenon V contained two strains which isolated from the anchovy (Engraulis japonica) and
the yellowtail (Seriola quingueradiola). Fourteen single member-clusters belonged to other
species and genera. From comparison of mean similarity values between each phenon,
phenon I had a similarity of 69%, to phenon III, but similarities to phenons II, IV, and V
were lower. Phenon II had relatively low similarities when compared with all other phenons
and only a 579%, simirality to phenon L.

#

BI(EE D, 1985)k\T v 7 ) A REEE & L TENTH#E X huicEdk % Bergey’s manual
8thed. Tt » CTREBERIT >R, V. anguidlarum %13 U%, V. anguillarum JT858E, V. para-
haemolyticus FLIEES  OWBICE WD 2 LV MBI hic, £ I TABRTIELh L h OB
CoWTEGBRY L VB LICT BB, MROENFEEL SREKRLED, V. anguille-
rum fi, Vibrio BRIESOMBEKEL ML T, XHIE DR LY FMHE-, Sneath (1957b) @
TR L CBUESE R TV, SEF EOREBROBIH AL,
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(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University Hokodate, 041, Japan.)
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X B F &
1. gtk
IR (BE S, 1985)CHA Ly 7 Y A REREEN 5B 219 B2 SRR 9 ko R s
BHERE 74 ¥k (Table 1) 30, B (HE D, 1985) THAL L D LFE—DXBEE 29 # (Table
2) Mz fcE 103 B sl Ui,

2. JRERE), AMFNS L UTELPOMRRE

AR (A& 5, 1985) It s\ THME L B, 30k L OB pkE R 2 T
ToMky, &L TEMEFELEHK (1) RIG1967) 2 BRLTKRE L, I -EEBREOIHOE
i, MERSHOREEE S I CEERE IR (HED, 1985) AKTH 5,

1) £HOHR
EB T T 4 ARIEE, BREEERCOVWTEOKRE X, BRI UOTLEOTEY BRI

Table 1. Represetavive strains of isolates employed in this study

Strain No. Source Strain No. Source Strain No. Source
V .anguillarum V.angusllarum like Vibrio sp.

v-17 ayu V-16 ayu V-10 rainbow trout
V-40 ” V-34 ” V-91 amago
V-63 ” V-55 ” V-201 rainbow trout
V-66 ” vV-95 ” V-202 ”
V-67 : ” V-109 ” V-203 ”
V-76 ” V-151 ” V-204 ”
Vv-81 ” V-156 yellowtail V-205 ”
V-85 ” V-160 ayu V-206 yamabe
V-88 ” V-178 ” V-207 ”
V-100 ” V-179 ” V-234 amago
V-102 ” V-181 ” V-235 yamabe
V-106 coho salmon V-183 ” V-236 rainbow trout
V-119 ayu V-184 ” V-249 ”
V-123 ” V-188 ” V-252 ”
V-125 ” V-190 ”
V-148 yellowtail V-197 eel
V-170 ayu V-199 yellowtail Vibrio spp.
V-171 ” V-200 ” V-13 ayu
V-196 eel V-231 ” V-134 anchovy
V-198 ” V-239 coho salmon V-141 ”
V-208 mojako V-224 mojako
V-211 ” V-228 yellowtail
V-213 amberjack V-233 red sea bream
V-214 mojako
V-220 ”
V-221 ”
V-227 ” Aeromonas sp.
V-229 yellowtail V-25 rainbow trout
V-230 ”
V-241 coho salmon
V-243 ”
V-244 ayu
V-246 ”
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Table 2. Reference strains employed

Strain No. Species name Source
V-7 NCMB 6 V. anguillarum NCMB*!
V-8 NCMB 828 ” ”
V-9 NCMB 829 ” ”
V-117 NCMB 571 V. piscium var, japonicus ”
V-116 NCMB 407 V. ichthyodermis v
V-5 TUF V. piscium var, japonicus rainbow trout 1957 TUF*2
V-104 NOAA V-775 V. anguillarum biovar 1 coho salmon 1973 U.S.A. NOAA*?
V-105 NOAA V-1669 4 biovar II ” 1975 ” ”

(V. ordaliz sp, nov.)
V-194 LS-174 V. anguillarum coho salmon 1975 US.A,
V-195 MSC-275 V. anguillarum biovar II ” ” ”
V-254 VA-6 V. anguillarum rainbow trout 1971 England
V-255 VA-8 ” ” 1973 Norway
V-256 VA-15 ” ” 1976 Italy
V-257 VA-25 ” Atlantic salmon
1975 Norway

HO5 V. parahaemolyticus

T-77-5 ”

K-5 ”

K-7 ”

V-447 V. alginolyticus
V-1  IAM 1039 V. metschnikovii TAM
V-2 TAM 1080 V. tyrogenes ”

ATCC 7744 V. fischer ATCC*®

ATCC 25920 Beneckea campbelliv 4

NCMB 391 Photobacterium mandapamensts NCMB

NCMB 1280 Lucibacterium harveys ”

NCMB 1326 Aeromonas proteolytica ”

NCMB 86 Aeromonas hydrophila ”

NCMB 74 Aeromonas punctata ”

Es1 Escherichia coli

*

!1: National Collection of Marine Bacteria, Aberdeen, Scotland

*2: Tokyo University of Fisheries, Tokyo, Japan

*3: Northwest and Alaska Fisheries Center, NOAA, Washington, U.8.A.
*4: Institute of Applied Microbiology, University of Tokyo, Tokyo, Japan
¢: American Type Culture Collection, Maryland, U.S.A.

*

BlE=L,
2) MR

MEEORE « 18 « BRE L OEFNC oW CEME T oBZE L,
3) Hr5—-%

HREREAEIC B, £ 11 3% BRLARE KL EYUBEML T, P AOREOHEYE
211,
4) HEMEWERERR

PR L R A B, SBEc =) v (201LU), 7RI AT == 2—1 (100
ug), TEIH A7) (200 4g) BLUAHY v BOIOOLU) OZFEED T 1 2 7 (BRI
LT) % B ¥, 48RRI E®RT «+ 27 REOREHIEEOFEICL VHTE L,
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5) T & vIFA—ABRKERIG

<7 b v 05Y%, BERE=F R 05%, ) vER2AKRH Y Y A 05% L U2.3-FFLY Y 2
A 0.5% DM OEMICHREYER L, 48 BFEEERE, Barrt itk v 72 v 1 vEEOFEY
#|ELI,
6) FrvoA—nELE

0.5% OEIEI Y YR 1KFE 2 V) v a2 - EREAEER KL, BIcEELC15% 7= —2
By BARBEE 1.5% &5 X S iITinx foiEih T 72 ISR B, 2~3% = v &M, piperasine
B & 49, sodium nitroprusside WK # I L € 2 ZHELACHE LAREYE L b O R
EHEL T,
) rra BRI

Shaw and Clack DBz iz 72 B}z %, Benedict AR L b 2-7 + Fra VvBBESOBEY
BELL,
8) =AY VDKE

BRI AREMIC 019 12785 X DIC=R 7 V) vz foksihic 4 ARTEEEE, 1% B 2 55
BEHEML TEBVCBERRIE U 0B LB L,
9) FFvioR

Benton & (M7 1964) i X h BIRIC LicF 5 v 2§ 1% DEIE N 2 fo EXBIZ I 4 B
BEK, SEAROEVUTORECI DHELL,
10) v 4 —v200058&

V4=V 20% 1% b X 5z Ao BSR4 BREIEBEE, /B L 25ERABOR
%tk oleate DILEDOHHMIC L W HIEL 12,
11) ¥5F v DKkRE

X7 F v 045 OEVE I Xl ARERE TR C 72 RERIES 2R, 15%, G AR K 2 L
THEERABOFERFOFEC Y  HEL I,
12) 7AF¥FvBosfE

TAFVEEY — Fk 05Y OEE L A BRI 4 BRESERK, 0% =%, —ARE
ML TEERHOEWFOFAEITI W HE L,
13) EXOLS#

EREHRE I 14 AEEER, £FETORBEETOFECI Y HELL,
14) i e —2DO5E

SRR AR IZ 3~4%, DEIS 2 carboxymethyl cellulose % 0 % 7-¥EH#hC 14 AEEEL, Lo
HECI VHELL,
15) mWHEEEORTT

FEERH Y fn= 7 b vKiZ 4 HREESE, 2-naphthylamine B ¥s X OF sulphanilic acid B
Bick h BRBORH T -,
16) EMHBEORT

<7 b VK 0.05% OEISICERMER S U HINx AT 4 BREPEEE, L (15) 0RE LY
BREEEBEOREY T,
17) PV AFAT I vAFs ¥ (TMAO) R

Wood an Baird OB S x FH\v 4 BEEE®, Wood and Baird 0 fEkic X - € TMA 2%
WL,
18) 7vE=7TEL

~7 b vkic 4 BREEER, Nessle REWC L v &R 7 vE==70RB®Tio 1,

—234—



HEDL: ¥7)AREREO TEFHIPRE-1T

19) Vr=AI2

VbR IA2EEMT 14 BREEEL, ToMCET2EHMOTLLEEL L,
200 vv7 -4

Christensen OEEHIIC HAE Y LB ICEB L, 28R, 4B, 12~18BRHBIEEL, ik
Mo doid 4 AREEY R, BHo7 A2 )V LEBELL,

21) RRT77rE—%

FEREE TS 100 ml 1= 19, phenolphthalene diphosphate K¥# I ml 22 CEREL, “h
CEREELCEORE RO bR, FRALT VE=THIEMT, #HE7=/—-172
Vv RREBEIETHEL,

22) RERE

Hi¥R (HE S, 1985) TEHEH LCEE L, 0C,5C,25C X U30C TORBFOFELBE
L7,

23) RIEmH

RS (BB, 1985) TRi# L e RIERE TN L, 05% B X U05% nEldcREX X fc<7 b
vKTEhZh 7T HEEEE, REOREYHELL,

24) BTB 7 4+ #— N EXEWMTORE

BTB 7 4+ & — A RREH (HAAME) EH ECORBEOFE L EZOBTLEE L,
25) =y avF-—EXEHTORE

<y 3 v F —EREH (RPHLF) FRECTORBORELEEDBFAOBE LT -1,
26) RoK{e#ph b OBEEL

AT#R (B 5, 1985) CEL# o R inx Difco-OF EREHMTOF 7 + — &, YL+ —
N, bbamvm—R, =AF—R, HFZ2F+—R, 737 b—R, VE—-ZABIVFor—AMnb
DEEOEE* Hic,

27) WAKFEEBIEOERME

i (1964) DB EML, RECH T2 HEBIEOERE XA, MAT3HOR [T/ -
oo
28) BBFREARE )

EBRI S CRRE, KBERALVCCHABRERELAOFEYBEL L,

29) KON 3%

0.5%, DEl& 1z KCN % i1 % 7o Edwards and Fife s 3 EH L EE®K, T 28%HKL, 48
HSEE RBOAEYBELL,

30) MABROES

EMAEE T4 BRIEEL, £ORMBEEF5RIMR (365 nm) TTHEBREERLBRE L,
31) REELLTOZ A2 —20FBHRER

Simmons DEHMAHEL, 7 =vBEF b ) 7 AORHVCRAED 7V 3 — A ML BT
LREOHEXBELI,

32) EEELLTCONY: / BOFIA

EXIVAREHF: vBER 1% OBSGREMLL 1% BERKC ST RTOREYBREL
2
33) WRFEFEELTOEEFR%E

Simmons DXEHE A KA LT, V VEE2 KET v E=T A01Y%, VB 1KEH Y ¥ A 01%,5
W~ 7 %o 5 0.02%, Bl 1.0% ¥ X FEF 15% (pH 7.4) 0K OB+ hFh D-¥ &
m— 2 (FIEME), DV AR —-R(#), D-TSE/ A (7)), Zra—R(r), 7727 =R (7),
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HIZZh=A(7), RATF—R(#), YaZzrR—=A(#), ==t—N(r), bbrm—R(2) Y
AME L= (#), T2 b—R(7), A7 b= ("), F Vv (7)), =V /=R (7) ELEY
B(r), 7=—AFR(7), (7)), BiEF L VO & (7), =R VEEF L VO A (7), 2~ BT
FOOA(n), FNIVBH IO A(r), YV km—A(7), FVTV(#),n- & v CEHALF),
L-7y o v (F¥EME), Lty Fr 77y (7)), e ) v (7)), L-cef v (#), L-7r¥=
V(7)) ke AF TV (7)) BI L7 A% 3 vEE (7 )% 0.1% % 72 DL-3-4 % o -n-B& B (FO¥eHl
), Dlex vt =v (7)), DLr7 2 =A7 5 =v (#), DL-7 A5 F v (#), DL« ¥ v (#)%
LU DL-a-7 7 = v (7)% 02%, ¥-RRER (FHME), pA+ > REBER (/)KL V7 =
7= (7Y 0.019% 1278 D X S ERIN L o AR ES I, 1/6 EATHAKCEEL, 20C ©i—&
BELHRABEY LV 7Y 2 ERIC I W EREL, 7 AREER, REOHEYBR L CrhZho s
MAEOFELHEL 1=,

3. WEsEE

HAE 103 Ric o T, A (HSED, 1985k TERLAREEA ¥ M 2t 1625 O
BAERE R\ T, Sneath (1957 b) DRicic X b 2 BRI DAL (Similarity value, S ) %
BlL, The%Trli,

Ns
Ns+Nd

Ns: FEkE DBEOKRY T TEESR
Nd: WEKRBTELsERL R THERK

S value (%)= X100

ZOSEREL, WhOHHELE < Y » 7 A(Similarity matrix) 2 {ERIL, =k Y » 7 AHT
P25 SEH 80% L k% 7R3 BBkBE % phenon & L, # phenon 3 X 084 phenon i S fEDF
#9% R, phenon BB A B Lz, & 5Hic Sl 90% % 2% & LT phenon YA MBEAIL, #
o> T HEOBREY B LT,

HRELUSBE

EASHEEY 7 ) ATRREE 74 BRie D OV B 29 Bk, B3 103 Bk BRAB oM IR ERE RiC
DUTRESEX TR -1, ETTPHSHELRDCEEORTILBEEL, SH~FY » 7 A%{E
WLt (Fig. 1), TABMBEMAECT ) RBRIEXT RV EhEBRRIC R LD Fig.2 Th
%o Fig 1 52U Fig. 2 e bR s & 51308 103 ek 89 BRiZFH S { 80% LI ¢ phenon T
~V o5 BBl xhi,

phenon I (o @& Xt 64 ¥RiL, HIHRk (HEB D, 1985)C Bergey’s manual 8th ed. 1o ¢ A€
BROL V. anguillarum & FAE S RICEBKT, Zhbil V. anguillarum EEER « SHREE 12 £ 3
LU 7Y A HEREN B 52 B DR S V. anguillarum 52578 % group TH B 2 & Bt

R Ehiz, phenon ITiXXEE NOAA V-1669 35 X 08 MSC-275 & &tk v 7 Bl & HED
Vibrio sp. 16 ¥k, phenon ITI (X XIHBE V. metschnikovis 35 X O° V. tyrogenes O 2 £k, phenon IV %
HERE D V. parahaemolyticus 4 ¥k & V. alginolyticus 1 B 5 8k, X510 phenon V iz % 7
AT YBIVAFHRD 2K DB E NI BELHR LB s -7 14 % 6 BT E P S Ee
T, AR (B S, 1985)0RBHER T 1A V. anguillarum LG, 4 ¥ V. anguillarum &
BA# D gy~ Vibrio spp, 1 ¥k deromonas & L1mb D THY, 72k L OBEREROL DT
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Fig. 1. Diagramatic representation of S-vaJue of 103 strains employed.

Bote. Tioflo 8 HRILE 7V AFBEZLUNORNBERTH - 7o 75354 phenon & L UFFIER
RO % Table 3 1= L1,

iz 5 > phenon il BI{% % %15 72251 phenon ¥ X UF phenon D F# S{E%, #H &M
Licdsofe 14 Bed & 2T Table 4 1278 L7, % phenon & % phenon P-Cid 849, Ll Eo> SfE%
L% RFE RO phenon X8 5 2SO EE D HRER S T 5% Z L 435 - 72, phenon DB
RO TH B &, V. anguillarum CTHER X% phenon I iX phenon III & DfEC SH 699, & #
PCEER T, fid phenon & DR TIE S fEIXZE LR DTH - o, phenon II 7
phenon & DB @ ¥ A s <, phenonl & ORI T % 57% i F ¥l iz, —J phenonIV &
phenon V & OfE-CD S {EAH 76% & LEAE\EXRL, 2@ Z &3 phenon V O 2 BriLHIH
(HE 5, 1985) THi~7 X 5 CHiFE S (1975) 08~ = F 1 L 3B L i V. parahaemolyticus ¥ E LD
BHRETRULEERE AL Lo ELD MR L BN D E e BX R L s - o 14 Bk
& % phenon & DBIEM T, B (HE S, 1985) T V. anguillarum Flkk & % 2 Hhic
V-178 Bk A3 48k D = & 72535 phenon 1 & 70%, & I\ MER R L 2, flle> V-13 #kid phenon
III & 729, V-233 #ki% phenon V & 70% O STEX R LT, liOBEEKICIISE S E% R phenon
BEBD LR otz £ 7 ) ARBAEELSN O BE & % phenon T, B. campbellii 43 phenon
LI 3 X OV & 70% F\-SfExRRL, 7 4. proteolytica, L. harveyi 35 X 08 4. hydrophila %
phenon IV & ZhZFh T7%, 76%, 3 L 1N 73% & LB Sf%, X i< L. harveyr i3 phenon
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ATCC25920
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V-141
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Fig. 2. Dendrogram based on average linkage of 103 strains employed.

V &4 16% OISV SEEY R LA MOBEKIE W TIBICHELICE VW SELXTRT DA
bh$, % phenon L DEFERIIEV-D D L Bbh b, e BEKE T B. campbellic & V.
fischers 1% T5% O S %, %7 A hydrophila & A punctate & 34RO = & 75V 5 S H80% & &
WEEZRLT,
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HEO:

Table 3. Characteristics of the strains in each phenon and the strains not forming phenon
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No. of strains

Gram stain

Motillty
Oxidase
Catalase

Indole production
Hydrogen sulfide

Gelatin liquefaction

VP reaction
MR test

0/129

sensitivity

Novobiocin
Penicillin

”

”

Chloramphenicol
Tetracycline

”

Polymixin B

Butanediol production

dehydrogenase

Gluconate oxidation

Gelatin

”

hydrolysis

14

Starch

Esculin

’”

Chitin

7

Casein

”

Tween 20

”

Tween 80
Alginate
Agar

”

”

Cellulose

Citrate (Simmons.)
Nitrate reduction

Nitrite

”

”

TMAO

Ammonia production

Litmus milk (peptonize)

Urease

Phosphatase
Hemolysis

MHT type

KCN, growth in

Arginine decarboxylase
Lysine decarboxylase

Ornithine decarboxylase

Luminescence

Fluorescence

Pigment (insol.)

Pigment (sol.)
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Table 3. continued
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No. of strains

0C
5C
15°C

25°C

Growth at

30C

37C

42°C
0

% NaCl

0.5%

Growth in

”

”

Q,
0

%

[+)

5

0 ”

10

BTB teepol agar

MacConky agar

Acid from arabinose

lactose

mannitol
sorbitol
sucrose

inositol

salicin

trehalose

mannose
maltose

galactose
fructose

ribose

xylose

OF test

Gas from glucose

Utilization of

xylose

ribose

arabinose
glucose

fructose
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maltose

sucrose

mannitol
trehalose
sorbitol

lactose

inositol
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Table 3. continued

I
I
v
A
V-178
V-13
V-25
V-228
V-233
V-141
B. campbellii
A. proteolytica
L. harveyi
A. hydrophila
A. punctata
E. cold
V. fischeri
P. mandapamensis

2 | phenon I

No. of strains

>
o
3}
~
—
-
—
—
—
—
—
—
—
—
—
—
—

|
|
t
|
|

salicin - - -
mannose - - -
pyruvate - - -
fumarate - - -
lactate - - -
malonate - - -
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laa | a |
I
I
I
I
I
|
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succinate - - =
glycerol - - -
ethanol - - -
gluconate - - -
starch - - =
n-cetan - = =
benzoate - - - =
p-oxybenzoate - - - =
DL-3-oxy-n-butyrate [ — — — — -— - - - - - - -
L-glycine - - - - - - = = = = - +
L-tryptophan - - - - = - - - - - = -
L-proline - -
L-leucin - -
L-arginine - - =
L-histidine - - =
L-glutanic acid - - -
DL-threonine - - =
DL-phenylalanine - - =
DL-aspartic acid - - -
DL-serine - - -
DL-a-alanine - - -
phenol - = -
acetate - - - - - - -

a
| e+ |+ 1
t Err+4+ 10+
| [ | |
| [ | |
| [ I+ 1+ |
| [ | |
| (] | |
| (] | |
| [ | |
[ D I N N
[ O A + |
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| O N

|
+
+
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|

|

[
|
|

I+ + |
|
|

| & aa 4 A |
|
|

t
| |
| |
| |
+ !+ + 4+ ++
| |
| |
| |
| |
I+ 1+ 1 ++++ 1 + 1
| |
| |
|
+ 1+ 1+ |
I
I

+or— : 80% positive or negative
d : different reaction given by different strain
M : Marine

H : Halophilic

T : Terrestrial

O : Oxidative

F : Fermentative

Kz 4 phenon fEl A&t k% Table5 iR L7z, V. anguillarum CH#R X h % phenon 1k}
+ % ff phenon & DAAEMK & LCi, phenonIl L RIFER A v F—AVEE, TAF=VDTAH
VERIERB X Oy 4 —v 80 D, VA + —AhbOBESLSEOHIRT, phenon IIT &)
VvORRBRE, TAF=VvOTAN VLRIEE I 42C TOFEE T, phenonlV & X111 &
fEERCMZTAHAr =5 v ORKERR, 5C TORFRIUKCNRROMERT, 26K
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Table 4. Intra-and inter-phenon mean similarities among each phenon and the strains not forming

phenon
- 2§ 3 §
PR S N IR
§ B faRirisgz il
& PR YN Y YR B RN A
No. of strains 64 16 2 5 2 1 1 1 1 1 11 11 1 1 1
phenon I 84
i 57 87
m 69 59 90
v 58 39 53 89
v 62 47 52 76 85
V-178 70 65 68 46 58 100
B. campbellii 67 56 69 63 67 172 100
v-13 65 59 72 61 62 66 173 100
A. proteolytica 57 29 46 77 63 39 53 49 100
L. harveyi 57 42 53 76 76 50 64 62 56 100
A. hydrophila 60 33 53 73 63 55 56 59 65 61 100
A. punciata 49 30 46 66 60 38 51 51 56 64 80 100
V-25 47 28 41 62 52 33 37 40 59 47 67 57 100
V-288 57 53 56 54 61 58 70 57 41 60 47 46 33 100
V-233 56 56 57 59 70 60 60 57 41 63 47 48 38 78 100
E. coli 42 30 37 61 56 35 40 48 59 51 63 62 62 36 39 100
V. fischeri 49 56 58 43 50 60 75 54 30 50 37 32 27 55 56 31 100
P. mandapamensis | 51 50 53 42 49 50 63 50 36 57 37 35 25 51 53 28 55 100
V-141 46 42 47 49 52 47 67 55 36 50 41 35 33 54 50 26 49 48 100

phenon V. &13 9 & v et v = 5 v DBREEAB S L O 5C TOREEOMHRTHL MK LE
7oo F 7> phenon 4 Table 5 2R L -k CEAREIC X B L8 7=,

R phenon I DB ERKIC OV T X HICBEMICKRET T 5 7 D F S 1E 90% A ETHX 5%
#A %, Table6 2R L7, phenon I i3 I-a(15 #k), I'b (NCMB 6, NCMB 828 35 X 0t NCMB 829 %
BL14#), Ie (NCMB 571 &5 11 #k), I-d (10 Bk)% X O Le(SHE B BE 3#6) 0 550
subgroup IZ#ll5 & iz, V. dchthyodermis BE¥E Rk NCMB 407 % & 15529 @ 9 ki & 0 subgroup ic
bIFEhieh o7 (Fig. 2), Zh b subgroup i2-5\~T subgroup P X UF subgroup R B %
%% & % subgroup W T 92% A LD SHEARL, X O EBAERTERIA T3 L Eb
i, F o4 subgroup it oV Tik I-a, I-b, I-c © 3 ZRILIBIFRM v ~ A OBIRIZ S 528, Id &
Ib & Tcicfr <, Ie i3 T-a 12 84% D SHEF R LIcA, Id & Te DFETIL 629, &BIEMEIED -
72 :

RITHERBE D 5 b xf BEkk & B < E P 58 74 #Ric >\ T % phenon 3 & O subgroup IZ B 5l &
RICEROERBENICOCTEHET S & Table TRFTEY Th B, €7 ) AHEREENS
HEERCHERL X 1 5 phenon (3 phenon I, IT 35 X 18 V G, subgroup “T¥ phenon I @ I-a, I-b, I-¢c %
LOTAdTH B, ok e KB TERETNCENSBORBHT, =2 CREBALE, AEH
D TLERIC phenon L RRABE O 7 HHEBEX KR ELORBEILHBIATE Y, FOHT
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Table 5. Differential characteritics of phenons I-V

phenon I II II1 v v

No. of strains 64 16 2 5 2

Indol production 63/64* - + + +

Lysine decarboxylase - - + + +

Arginine decarboxylase 57/64 - - - —

Ornithine decarboxylase - - - + +

Tween 80 hydrolysis 45/64 - + + +

Nitrite reduction - - - + +
Acid from

inositol 5/64 — + — —

sorbitol 61/64 - - - +

Growth at 5C + 10/16 1/2 — —

42C - — + + -

Growth in 7% NaCl 1/64 — 1/2 + —

KCN, growth in - - + + -

*; No. of positive strains/No. of strains

Table 6. Inatra- and inter-subgroup mean similarities in phenon I

Subgroup I-a I-b I-¢c I-d I-e
No. of strains 15 14 11 10 3
I-a 94
I-b 88 94
I-¢ 87 87 94
I-d 76 85 .84 92
I-e 84 73 78 62 92

Lad 72D 1BERS EF V<R, 2D r 2RIV ~+EBERBREIBROEAEX L
7o b BIVIdR72HROBERTOLBRENTE D, ThHLEHEKOBRXT L7 =0HE
B (RAK-BAK)ZOWTHRD &, WKREREROEKLS VW HAL AL, [c 372, ¥
FERL U = F B TR IR TV, ¥ phenon [T iZ=Y <R, Y=XBLVT <%
FTRCHEKREOY r B EAEHERTH - 7225, phenon V iZE 2 v s B L VDR 7 F 4 75D
BERBROEKTH -1,

LZATHH (HES, 1985) KB\ TEHADEKET V. anguillarum 3 5\~ iX V. anguillarum
HUEELRAEShEkEOBHBERICOVWTRESBEOKEXRXCER L 2D Table8 TH
%, phenon I & 52 Bk DR % % % &, V. anguillarum » RE T iz b DA 318, V. anguillarum
HUEE LD 2L KT, &5 subgroup IR ATED SR D &, V. anguillarum 38
LB subgroup I 5L O Id &< EFhaERARALh b 0D Ta BRIV Ibicb & h,
— V.anguillarum & L7cd DR e IV A BHEEEI NI, THOLLEHRAES, 1985)
1233\~ C Bergey’s manual 8th ed. EL& D V. anguillarum & DR DB BT, EFOMRK
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Table 7. Origine of the isolates classified to phenon I, IT and V

Subgroup I-a I-b I-c I-d I-o* I A None Total

No. of strains 14 11 9 10 8 14 2 6 4
Yamabe 3 3
Rainbow trout 10 1 11
Amago 1 1
Coho salmon 5 5
Ayu 1 11 4 10 4 2 32
Eel 3 3
Yellowtail 3 2 2 1 8
Mojako 5 1 1 7
Amberjack 1 1
Red sea bream 1 1
Anchovy 1 1 2

* : strains not include any subgroup

Table 8. Distribution of the strains V. anguillrum and V. anguillarum
like isolated from fish vibriosis in subgroup I-a~I-e

No. of

strains V. anguillarum V. anguillarum like

52 31 21

I-a 14 10 4
I-b 11 9 9
2* 9 0

I-¢ 5 4
3 9 1

I-d 10 3 7
1* 0 1

I-e 0 0 0
2% 0 2

* : strains not include any subgroup

DOFEDD V. anguillarum & V. anguillarum FLE L), KBROBESE T
HMEBERSH ISRV End, BUEE LAERR V. anguillarum CZEIhBEL0LE L
B, I ICHTER (F B 5, 198503\ C V. anguillarum B & U7 V-17T8 Bz wT i, 5C, 37C
TOREE, 7TAF=vO7 A VURIEE I BEOHIRKERE T phenon 1. V. anguwillarum &
ELZ L bLRESE T phenon I K& X hieh o 7oy, Bl LicRC X Lish -1
BEkkDO UL phenon 13t LU S 709, & HEBHE VW ELXRL 7,

Harrell & (1976)%° Schiewe H(1977)ix 4y B o v 7 ) AR AHREEKRIZSWTHEFHE L O
DNA # R # (DNA-DNA homology) D # it 2 5, # KD V. anguillarum, +/xbbEE LD
phenon LIiZ#MT2HEB LTI b L —HHK, DNAHRBSE CETE LS AMBFAC
X~ HER (FE SO phenon I YN 2 3L, BiE% V. anguillarum biotype 1 & L, #
#% biotype 2 T35 Z & HIRE L7, Schiewe 5 (1981) {L X i< plasmid DNA iz X % DNA #§
Rt b HZORGEF#E L, £ L CRHEE Schiewe & (1981) 1% V. anguillarum biotype 2 %
V. ordalid 7e 2 FiE & LTRELTV5, COMEDOEFRIIFig l IO Fig2riabhsld

— 244 —



HES: 7))+ RREEEOSRFHE-1]

Table 9. Comparison of characteristics of phenon I (V.-
anguillarum) and phenon II (Vibrio sp.)

— =

g g

E 3

Characteristics & &
Gram stain - —
Single polar flagellum_ + +
Oxidase + +
Catalase + +
OF test F F
Gas from glucose - -
Sensitivity to 0/129 + +
7 penicillin - d

Acid from fructose + +
galactose + +

mannose + d

maltose + +

mannitol + +

sucrose + +

ribose + +

lactose - -

xylose - -

salicin - d

Gelatin hydrolysis + d
Casein ” + +
Tween 80 ” + -
Starch 4 + -
Esculin ” - —
NO,; reduction + d
Indol production + -
VP reaction + -
Citrate utilization + —
2, 3 butanediol + —
Arginine decarboxylase + -
Lysine decarboxylase - —
Ornithine decarboxylase - -
Hydrogen sulfide _ - -
MHT type H H
Growth in 7% NaCl — -
Growth at 42°C - -

+or— : 80%, positive or negative
d : different reaction given by different strain
F : Fermentative
H : Halophilic type
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2, AROBIESMORRICEI T HREBH S oI Lo BRI L, FEBE Schiewe &
(1981) DRED L 51l L b Bbh b, £ 2 CHEBOBERCS VW TEHLREEHLOREN
W LES 2R Az, Table 9 i< phenon I (64 #) %5 X 0f phenon II (16 Bk) DX /e MR AT L
e, MEHE, Y4 -V 80DGMHE, TS VvORE, 1 v F—AEE, VPRIL, 7=vBED
M, 2,378 v —NDEEBIVTAF=vDT A7 VLRIEEOMKCHELE, =&
THEHTANE SIWEHO Zh 5HENM R TXC phenon I 234, phenon II 23aH =3
Z&ThHYH, phenonll i phenon I DERMS, BB ET 52 » FORMELETLE bES
bhd, f€ - T Schiewe 5 (1981) DREZHETH DR ILKBHNILELEbh 3, ki
R V. anguillarum biotype 1 35 X U biotype 2 i% Bergey’s Manual of Systematic Bacteriology
vol. 1 (1984) T V. anguillarum biovar I & X O biovar II & L TEHI T\ 5,

3 3|

AT (H B 5, 1985) DRERICEST, © 7 ) AREREEN 2B 219 #k2> H AT/ 0 i
RORTT B T4 HE B, ZhICHBERK 29 ez JESEERRS, UToRYEL,

1. BBV 103 e 89 BR12 S fil 80% LAk ¢ phenon I~V o 5 B2 B3 X+, phenon T (3 X 5
IZ 8 1B 90% Ll k¢ I-a~I-e d 5 BT MR X i,

2. phenon I 3 AT#R(E B &, 1985)0 4T V. anguillarum CFE X Rt 64 B2 B 70 D
phenon II X KEE D4 » BHEEDLRD 16 ¥k, phenon IIT X BEED V. metschnikovii & V.
tyrogenes © 2 ¥k, phenon IV (X3$/@kkD V. parahaemolyticus & V. alginolyticus @ 5 #, phenon
Viaz 2547, ~~FEHRO2HKH LR S hic, AR LIV T 6 KR 7 28 X
VBERBEDLOTHY, SHIIE 7Y ABALADOBIETS - 12,

| &

ARRO—FISCMEBEFRBA S O O A REMIERS O H B2 H{AFRC
otThi¥hil e MNEL#EYETS,

X 73
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