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Characterization of Streptococcus parauberisisolated from cultured

Oliveflounder, Paralichthys olivaceus
intheJguldand
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This study was performed to identity non hemolytic streptococcus from cultured flounder (Paralichthys
olivaceus) with Streptococcosis in the Jgju island. The result of BIOLOG™ test was Streptococcus uberis
that simility of 0.5 and 98% identified in MicroLog™ system (Release 4.05). Carbohydrate utility pattern
was dextrin, N-acetyl-D-glucosamine, arbutin, maltose, maltotriose, D-cellobiose, D-fructose, D-mannose,
a-D-glucose, D-mannitol, 8-methyl D-glucoside, sdlicin, sucrose, D-trehalose, pruvatic acid methyl ester,
mono-methyl succinate, glycerol. In addition hemolysistest for Sreptococcus parauberis and were Srepto-
coccusiniae hemolysisin BAP (Blood agar plate). Antibiotic test for S. parauberiswere Ampicillin, Amox-
icillin and Fluoroguinolone sensitivity. Mutiplex PCR assay were detected S parauberis (718 bp), S iniae
(870 bp) Lactococcus garviae (1,100 bp). Dectected S parauberis (718 bp) were result of 16S rRNA se-
quence identified with S parauberis (Gene bank accession number X89967). All isolated S parauberisthat
with bouned by one group. The result were S parauberis that ¥-hemolytic chain form cocci and negetive

reaction of catalase, Multiplex PCR assay were 718 bp amplicon size.

Key words: Paralichthys olivaceus, Sreptococcus parauberis, Mutiplex PCR
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Aol ek AFEE GEANA FAN
%0} (Oncorhynchus mykiss) <] ﬁJJHLi“é iy
ol gk Ky E AZe® (Hoshinaet al.
1958), =] (Plecoglossus altivelis)<} On-
corhynchus rhodurusZ5-612] B-£-34 Srepto-
coccus 2] (Ohnish and Jo, 1981), ¥1-d<] (An-
guilla japonica)¢] Sreptococcus . THHEIL 5
o] At} (Kitao, 1982). ol F=HH FEl=+=
-2 Sreptococcus iniae (Colomi et al.), Lac-
tococcus garviae (Zolkin et al.) & #|2lslal= o
o] w# 7 BEE Aol o] FAA] %
Tk Mata 5 (2004) "ole] QA+ A<l
S PCR7]1}Hol ]3] Lactococcus garvieaezh il
731932, Doménech 5 (1996)2 F-HollA

2 %5 HE (Scophthalmus maximus) 2]
A5 Y-S Sreptococcus parauberis=
ERCEL Y

T3 Nd<atmga/va (1983)= o] UAgA
AP AJHFOE SiniaeE 8l T4
atdon, ] 739 L. garvieae ¥ Srepto-
coccus . S parauberisSo] P Z2RE EElg
o] (Chunetal., 1988; Lee e al., 2001; Lec et al.,

A7 B-83A (Chunetal., 1988; Heo et al.,
2001) =°| .

2 AFAAE AFE SFEA A AL
= g A %ﬂ—alﬂ—”— AN F#e] THE I
skl At 9 4

r° r
mlo
M
A)
offt

Q) E4L zws}aﬁ
HE Y

A= R

ABE AFEH X £ 4G SN A
ol BuE Fge] 92 o] thatol
ANES, 70 % A= FY, FTEE 2
FY, AU, FLLF 92 4 2o
A9 Ao FHHE RS TAE Aus
gow, AE 7S FHACE satel A
g R 7o) 2HS

0.85% H+ 2] 2 gl
3 35led 1.5% NaCle] A7} brain heart infu-
sion agar (BHIA, Difco, USA)oll =2&le] 30C,
16~24717F wjgatiet. Aol AR o7
A 9 A7])= Table 1o YERA T

S. parauberis 22| Y multiplex PCRE S8t S pa-
rauberis®| &2l

2007; Cho et al., 2007) {x]¢] AdFd=2] 9 Hl S Mg Gram A AAlste] FEH
QL of 2~3%% AOE FHHT Yk FA] 07 AWFTRO|T Gram A FFE Hel
St A BiE | HAAE e . oW, CadasetestE Tt TR/ T
Tablel Teded drainsin thisstudy.
) Origin o
Strain Year Clinica Symptoms
Body length  Temp. ('C) Organ

paral 40cm 16,5 Bran 2005 Darkened pigment

para2 39cm 16 Kidney 2005 Darkened pigment, Gill corrosion

para3 36cm 16 Kidney 2005 Haemorrhagingintheeye

parad 45cm 18 Kidney 2005 Haemorrhaging abdomina wall

pareb 40cm 135 Kidney 2005  Operculum bleeding

parab 42cm 13 Kidney 2005  Haemorrhaging abdomina wall




A=

BSk5ich (Thoesen, 1994). #2181 A0 372
1.5% NaCle] 718 700 wl brain heart infusion
broth (BHIB, Difco, USA)ll A 30°C, 24417+ vl %
3 5 80% glycerol 300 wf 3 7}3ke] -80°CellA]
HaAsdth

DNA #2+ < w29 ¥55 15% NaCl
o] A71¥ BHIBo HE§ ¥ 30+ 1CelA 16
~24X)7F W CkAZl & 4C, 10000 X g= 10%
7+ 94 #elste] #AE 88 & DNessy tis
sue kit (QIAGEN, Germany) S ©|-4-3lo] #)|%3]
Are] ol whet AAEA T

Fa]gol the multiplex PCRS 2 A1317] 9l
A ) slte] ANFREE DolFt AR
o] & AOZ FAHHE S parauberis KCTC
3651, S. iniae KCTC 3096, L. garvieae KCTC
3772 5 AW B FEATol ek multiplex
PCR 71"i< Matas (2004)¢] "ol wheh 24
SFATE PCR 712 95Cof|A] 57-7F A 5 95
‘C 1%,55C 1%, 72C 1%9] F7]12 333 W&
g & HF 72CA 1087 et 1%
agarose gel oA 7] d-53te] S parauberise]
SoEE gRlste o] 55 Aol o]§st
%t Primer sequences % amplicon size= Table
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FAd ] (Paralichthys olivaceus) 258 £-2]31 1]

84 Ao $4 111

el w5 Astets 54 42 Biologhit
(BBL, USA)¢] GP2 PlatesS o]&3}3om, £
2 MicroLog™ system (Release 4.05) program=-
o]-g-stA .

T4 #E¥ #FE Biolog Universa Growth
Medium (BUGM, Biolog Inc., USA) A} uR=] l
H=3dte] 30 £ 1ColA 16-24 A7+ vk 3+ &
et sle] EHEA (Biolog 21907., USA)E ©]§-
sto] 20%7} HE=% 2HEg & GP2 Paec] 7}
wellell 150 w0 HZ3FaL 30 = 1CollA 24 A

ZF vjjekst & Bl o g R R = el S R
o2 Ak ol FEA> NaCl 150 g,

MgClz- 6H.051 g, KCl 3.7 g= =7 912 mlol)
9] Marine Cation Solution (Noble, L.D., and
Gow, JA. 1998) stock solution 2 108 3]413F &
Hyfte] ARE-shATh

S. parauberis®] &g/ &4 Annett and
Collins (1990)¢] "<& o-&3aton, e
M< BAP (Blood Agar Plate, Komed, Korea)©ll
AlthEl <k (30C 24117}, 5% CO2) 3+ 3 P dio]]
WRete] S840 WstE AEEITh thx Al
o B-&8A Aozt 4¥zl S
inlae KCTC 36572 A3}

Table 2. Primer sequences used for PCR amplification and the expected amplicon sze.

. . PCR ampli- .
Primer Sequences(5't0 3) Target gene con size (bp) Bacteria
Spa2152 TTTCGTCTGAGGCAATGTTG .
Spa2s7o GCTTCATATATCGCTATACT ~ 2ooMRNA 18 S pvauberis
LOX-1 AAGGGGAAATCGCAAGTGCC o 670 Siniae
LOX-2 ATATCTGATTGGGCCGTCTAA
pLG-1 CATAACAATGAGAATCGC .
pLG-2 GCACCCTCGCGGGTTG 16STRNA 1,100 L garvieae
27F AGAGTTTGATCCTGGCTCA o
1522R AAGGAGGTGATCCARCCGCA ~ LESRNA 1500 Escherichia coli
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Al A E L Baucer 5 (1966)2] disc A
& o] &3}e] NCCLS (National Committee for
Clinical Laboratory Standards)®] 7150l whgith.
w4 BHIA (Difco, USA) At Aol =gk
colonyE 0.85% it A2 gFel 843t
McFarland NO. 057} H =& L& 45ty
1.5% NaCle] #7}¥ Muller Hinton Agar (Difco,
USA)ol| =gk 3 BBLAF (USA)S] 3414 disc
165 (Ampicillin (10 «g), Amoxicillin (30 wg),
Ciprofloxacin (5 ug), Doxycydcline (30 ug), Naidix-
ic acid (30 wg), Oxolinic acid (2 wg), Norfloxacin
(10 wug), Ofloxacin (5 wg), Chlorampenicol (30 wg),
Penicillin (10 wg), Enrofloxacin (30 wg), Oxytetra:
cycline (30 ug))= ¢l 30 £ 1°CollA 24 + 2
AlZE B S & A S S48

S. parauberis®| genomic DNA 22|

’“? 2 ® #F5 05% NaCle] #H7H8
BHI°ﬂ =3 3‘? 30Col A 16~24 A7+ v oF Al
7l & 10827 ¢4 #38] (10000x g, 4C) &
As v 6‘}04 DNessy tissue kit (QIAGEN, Ger-
many)E ol-&sted AFe] A3 WHl wet ge
nomic DN = H] (Axo/Azo) 7t
1.80]7go]

5
E ""' 6—]' ’E‘%

A sFi

7 vrlOH Taq DNA polymerase 5unit
(TaKaRa, Japan) S AH&-31913L, Table 201 YeRd
27F 2 1522R primers (each 20 pmol)Z} dNTP
mixture2 wlE =F3IL Wit SHTE AT F
¥ 5 20 WlZ ZA k] PTC-200 Mini Cycler (MJ
Research, USA)E ©]-§-3to] 95CellA 57 ¥
] ¥ 95C 1%,55C 1%, 72C 1%-9] 7|2 33
3] WHEE & HE 72CoA 1027 46t
t}. 1% agarose gl ol Al 719 5= AAlste] oF
15Kbp A =2] DNA SZ4H2S 3918t 16S
rRNA F-42F dd-s Azt <s)

o
=5

4 - 371G - RS

PCR 4H=< TOPO TA Cloning kit (Invitrogen,
USA)E o|&ate] Al x3|ALe] Bl wet 2
3E AAEATE 971 ME 4L (F)Macro-
gen (Koreg)ol| ©]=|3F3ith.

16SIRNA +3d72Re4 & 58 22 459 &
AL ¥zl 4714 E-& NCBI (Nationa Center
for Biotechnology Information)] Blast Search
DNA Star program2- ©]-2-3}3ith 9712 A%st
2 BAE Bre]7] flste] Lasergen®] Megdign
program=- ©]-83F1 ™ o] u] Clusta methodell
olal] sy sF3Arh

2 1

muItlpIex PCRE &8§! S parauberis?| &2l

ool ok multiplex PCR 7%
s 734 S. parauberis KCTC3651,
KCTC3657, L. garviae KCTC3772¢] 73
=19, <F 718 bp, 870 bp, 1,100 bp ?4
S IR Y (Fig 1). ZH2te] E:d55l
gk Multiplex PCR 71 < —’F?%EU} ﬁJqL Table1
o Yebd amplicon sizest Y5193 0w, #-2] %
5= S parauberiset QX &k3ith

el
niae
g
2

h i

o
=
S i
e}
ZKS

S. parauberis®| M3|SHA EM I S8M AIE
GP2 Plates ©]-8-3F Aystet= 54 AL A3}
= MicroLog™ system (Release 4.05) Program-2-

Lane 1 2 3 4 5 ] T a 9 10

1110bp,
870bp,|
7 1sz'\'{}

5000 -

Fig. 1. Multiplex PCR of different Sreptococcus strains.
Lane 1, 100 bp marker; Lane 2, paral; Lane 3, para2; Lane
4, para3; Lane 5, parad; Lane 6, parab; Lane 7, para6; Lane
8, S parauberis KCTC3651 (718 bp); Lane 9, S iniae
KCTC3657 (870 bp); Lane 10, L. garviae KCTC3772
(1,200 bp). para2, 3,4, 5, 6; isolated srain.
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ol g3t FHES A TH Multiplex PCRQ
%359 S parauberisglyl detE = B2 5
MicroLog™ system (Release 4.05) Program o] A1 -4
&4 A¥= S uberisiith. Z2 19 9] database
o] A}t 5% e e o™ smilaity %k
T 050)d= vErth

GP2 Microplate’doll 4= dextrin, N-acetyl-D-
glucosamine, arbutin, matose, maltotriose, D-cel-
lobiose, D-fructose, D-mannose, a-D-glucose, D-
mannitol, f-methyl D-glucoside, sdlicin, sucrose,
D-trehalose, pruvatic acid methyl ester, mono-
methyl succinate, glycerolS 7122 3+ wellof 4]
F= YERIT (Tebled).

S parauberis®] &E4AIYR A= £l
gl ¥y 8E8494FE etk iz Sini-
aeKCTC 3657 & EAde &tk
S. parauberis| EHHN| ZA AlE

S parauberis = 7S HQl A=
ampicillin (10 ug)3} amoxicillin (30 we)3 =
H @A 2] a8A 9} ciprofloxacin (5 ug) 2 72+
< fluoroquinolone7ll -3Ael 7242 ATk
1=y tetracycline (30 wg) ¥t oxolonic acid (2 wg),
ndidixic acid (10 ug), doxycydline (30 wg)e] 7%
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S. parauberis®| S & HSEFeIARl
Multiplex PCR<S 534 S parauberis 2
B By 73 i3k 16SrRNA genedll T3k 4

Table 3. Antimicrobid susceptibility test of S parauberis
isolated from diseased oliveflounders.

Antibiotics S parauberis

Ampicillin (10 wg) S
Amoxicillin (30 ug)
Ciprofloxacin (5 ug)
Doxycycline (30 ug)
Erythromycin (15 ug)
Nadidixic acid (30 ug)
Oxolinicacid (2 ug)
Norfloxacin (10 ug)

Ofloxacin (5 ug)
Chlorampenicol (30 ug)
Penicillin (10 ug)
Enrofloxacin (30 ug)
Oxytetracycline (30 ug)
S, sengitivity; R, resstance

J 0 n n n n 0T n 0 n n

para2

para3
para4
para5
S. parauberis kctc3651
parat
S. parauberis (X8996T)
S. uberis (U41048)
S. Iniae kctc3657
S. iniae (AF335572)

S. iniae (X58316)
[~ L. garviae (AY699289)

L. garviae KCTC3772

8 6 4

2 0

Fig.2. Dendrogram showing the phylogenetic relationship among strains of Sreptococcus spp. and closaly relate becteriaiso-
lated (para2, 3, 4, 5, 6) from alive flounders of aquaculture farms. The length of each pair of branches representsthe distance
between sequence pairs, whilethe units at the bottom of treeindicate the number of substitution events.
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Table 4. Biochemica chearacterigtics of isolated gtrains and type strain tested by BIOLOG™. KCTC3651, S parauberis,
KCTC 3657, S iniae

Paa Paa Paa Paa Paa KCTC KCTC

Paa Paa Paa Paa Paa KCTC KCTC

Cabnsoure 57 T3t 40 5 5 3m1 3657 Cabnsouree 7" T30 47 5§ 351 367
Water - - - - - - - D-Tagatose - - - - - - -
a-Cyclodextrin - D-Trehdose + + + o+ + + +
B-Cyclodextrin - - - - Turanose
Dextrin + + + + + + Xylitol
Glycogen - D-Xylose
Inulin - AceticAcid

) a-Hydroxy
Mannan Butyric Acid
) B-Hydroxy
Tween 40 Butyric Adid
) ¥-Hydroxy
Tween80 Butyric Acid
N-Acetyl-D p-Hydroxy Phenyl
Glucosamine * * * * * * * AceticAcid
N-Acetyl-D : aKelo GlutaricAdd
Mannosamine
Amygddin - + a-Keto VaericAcid
L-Arabinose Lactamide
D-Arabitol D-Lactic Acid Methyl
Ester
Arbutin + + + L-LacticAcid
D-Céllobiose + - - D-MdicAcid
D-Fructose + + + L-MdicAcid
Pruvatic Acid
L-Fucose Methy Ester + + + + + +
SuccinicAcid
D-Galactose * ) * Mono-methyl Ester
D-Gdacturonic Acid - - - Methyl Pyruvate - - - - - - -
Gentiohiose + - + + + + Mono-methyl Succinate  + + + o+ + + +
D-GluconicAcid - - - - - Succinamic Acid
a-D-Glucose + + + + + + + Succinic Acid

. N-Acetyl
mnositol . L-Glutamic Acid
a-D-Lactose - + L-Alaninamide
Lactulose - - - - - - D-Alanine
Matose + - + + + + + L-Alanine
Maltotriose + + + + + + + L-Alanyl-glycine
D-Mannitol - + + + + + - L-Asparagine
D-Mannose + + + + + + L-Glutamic Acid
D-Mélezitose Glycyl- L-glutamic Acid
D-Méibiose L-Pyroglutamic Acid
a-Methyl .

D-Galactoside : L-Serine
B-Methyl .
D-Galactoside : Puresine
3-Methyl Glucose 2,3-Butanediol - - - - - -
a-Methyl D-Glucosde - - - - - Glycerol + + + o+ + +
B-Methyl D-Glucoside ~ + + + + + + + Adenosine
a-Methyl D-Mannoside - 2-Deoxy Adenosine
Pdlatinose - - Inosine
D-Pscose - + Thymidine
D-Réffinose Uridine
L-Rhamnose Adenosine5-
Monophosphate

! Thymidine-5-
D-Ribose * Monaophosphate

- Uridine-5-
Sdicin + + + + + + Monophosphdte
Sedoheptulosan - Fructose-6- Phosphate
D-Sorhitol + Glucose-1- Phogphate
Sachyose - Glucose-6- Phogphate
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71ME B4 A3l S parauberis (X89967) <}
98wl /el FEde HeErINeH, #E o5
F%7} S parauberis KCTC 3651, S parauberis
(X89967)9} #Z2 I1FSZ grouping = AT
(Fig. 2).

n &

FAFGA A TP EE A
2l S parauberis®] 5735 A8t sk3ATE S
parauberis®] A&t Ao gk s
THIE Lees (2007)°] HAlstiom, FAH
ol Ay WAAER EyEnib Aok
(Domenech et al., 1996).

23894 Al9A7 ¥ S paraberise ¥&
A FFIAY Annett and Collins (1990)+ a%=
T ¥ 834 oFa Baska Qlth

FAA A3 A Al A BHAle] ampi-
cilin, amaoxicillin, chrorampenicd, penicillinell o
3743 YER ™, oxolonic acid, nalidixic
acid, doxycycline 7HAdo] 2 A (Kang,
2003; Heo et al., 2001) 3 7t} #2j52] B4
ds 714 & o]&3sk= 54 (dextrin, N-acetyl-D-
glucosamine, arbutin, maltose, maltotriose, D-cel-
lobiose, D-fructose, D-mannose, a-D-glucose, D-
mannitol, A-methyl D-glucoside, sdlicin, sucrose,
D-trehalose, pruvatic acid methyl ester, mono-
methyl succinate, glycerol)->= Annett and Collins
(1990)7F K375k Aol FAFsEATE of 7 Al
o] HANAE o8] F7H2 Rplasmidel =
WAzl ejste] veb (Adamset al.,
1998), °l= Rplasmid®] -3 3/l transposon
o] #osty Uth= A AAEHIL AT
(Kusuda et al., 1976). 18{22 X Eg] 3o
g oA A B WA ol plas:
midell &g A= WA Ede JAls]
Qsle] 71®A o7 HQstty Algdth £
H #FEs ATERSH 4 23 Accesion
number AY584477 shite] T1F o & FAANE S

84 A9 34 115

iniaesh= T2 IE0® EATh (Fig. 2). 16S
rRNA genedll tigt H714<E 4 23 Spa
rauberis (AY 942572) 9} 98%°]42] FsidS o
ERflo] S parauberis (Williams and Collins, 1990)
2 ZA39Th S parauberis= S uberistype 11
(Williams and Callins, 1990) 2 #F= 121+ An-
nett and Collins (1990)¢l |3l S parauberisg}
= 9ol AU olH g AF=E E uf A
T FER ] AMFdE @dHdA S pa-
rauberis= A5 WHUAAR AGEAAIRE
2 AFoxe Al T A ot e
2 2 A tig 7d A3 gkl
A7F B8 sirtal Azt

<0

ot
2

2 AP e FH AFEIE oFF Qe
Aolu} FAE RS AT HUAR B
v7b e Al FAEAA T EE ¥ &
o] A<l Sreptococcus parauberise]
g AAELAE SHth S parauberisel] T
wETe gAYE VFAR ol&ske 54
Annette and Collllins (1990)7} X378k A x}e}
Attt

Tk HEE #FES ASERy 24 2
7} Accesion number AY584477 s el 15 °
FAA T Sreptococcus iniae2t= tHE 1ES
Aok 28y Collins?h S iniae (X58306)9F S
parauberis (X89967)°] & T1F o2 Felthy vt
73 2= vE 235 UEHTh 16SRNA
genedl| Ttk A7 E 4] 3= S parauberis
(AY942572) ¢} 98%01°3¢] 7573 Hehfol S
parauberis= A3}l S parauberiss= S.
uberis type 1= #+F=A S Williams and
Collins (1990)°ll )84 S parauberiszl= 4
o] A=A o]H S A= & W) AFE F
AgA ] AT BUARE S parauberis®
A=y ol AdoA A Fe] FEA

=4
ool oz B WLl td e A9

1

Jo rlo rb dm o ut fnopx
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