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Streptococcus parauberis

Geographical comparison on different methods for identification of
Streptococcus parauberis isolated from cultured olive flounder, 

Paralichthys olivaceus 
Mi Young Cho , Yun Kyeong Oh, Deok Chan Lee, Jae Hoon Kim and Myoung Ae Park

Pathology Team, National Fisheries Research and Development Institute, Busan 619-902, Korea
Wando Branch, National Fisheries Products Quality Inspection Service, Wando 537-808, Kora 

Non-hemolytic Streptococcus parauberis isolated from diseased olive flounder, Paralichthys olivaceus in
the South coast of Korea were identified by physiological, biochemical and genetic analysis in order to
define the different characteristics geographically. First, twelve strains of S. parauberis were isolated from
catalase-negative gram-positive cocci by multiplex PCR assay. Phenotypic identifications were performed
with commercially available kit (API 20 Strep and API ZYM system). Analysis of API profiles of the iso-
lates showed that strains were identified as either of Lactococcus lactis, S. constellatus or S. uberis. More-
over, S. parauberis isolated from olive flounder differed from that of turbot (X89967) to the test of not
Voges-Proskauer, arginine, hippurate, alkiline phosphatase and pyrroidonyl arylamidase but -glu-
curonidase. All S. parauberis isolates were sensitive to florfenicol, ampicillin, ofloxacin and vancomycin
but were resistant to oxolinic acid, flumequine, nalidixic acid and sulfisoxazol. However, the 16S rDNA
sequences of the isolates showed 99% similarity to S. parauberis KCTC 3651 (AY584477) and a great
homogenecity among the flounder isolates. 

Key words: Streptococcus parauberis, Flounder, Paralichthys olivaceus, API identification system, PCR,
16S rRNA
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Table 1. Oligonucleotide primers for multiplex PCR

Primer sets Oligonucletide sequence (5'-3')
Target Product 

Primer
gene size (bp)

Sin-1 CTAGAGTACACATGTACT(AGCT)AAG
16S rRNA 300 Streptococcus iniae1)

Sin-2 GGATTTTCCACTCCCATTAC

Spa 2152 TTTCGTCTGAGGCAATGTTG
23S r RNA 718 S. parauberis2)

Spa 2870 GCTTCATATATCGCTATACT

pLg-1 CATAACAATGAGAATCGC
16S rRNA 1,100 Lactococcus garvieae2)

pLg-2 GCACCCTCGCGGGTTG

S. parauberis

API identification

system polymerase chain reaction (PCR)

S.

parauberis . 

, , , 

, 1.5% NaCl BHIA (Difco, USA)

30 , 24~48

. colony 

catalase-negative Gram-positive

cocci Mata (2004)

multiplex PCR 1 S.

parauberis (Table 1). 2004

2005 , 

S. parauberis 12

S. parauberis

KCTC 3651, S. iniae KCTC 3657

. 

BHIA (Difco) 30 , 12~24

API 20 Strep kit (Biomerieux, France)

. colony

4

24 APILAB identification

System (BioMerieux, France) . 

, API ZYM kit (Biomerieux) alka-

line phophatase 18

, (

, Korea) 30 , 48

.

BHI broth (Difco, USA) NaCl 

(3~6.5%), (10~45 ), pH (4~9.6) bile

(10~40%)

. 30 , 12~24

(Amersham Bio., USA) A600 =

1.0

100 30 , 2~3

1), Zlotkin et al., 1998.
2), Mata et al., 2004.
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. Bile bile esculin

medium (BEM, Difco, USA)

. 

. , 1.5% NaCl BHIA

(Difco, USA) 

MacFarland No. 0.5

1% NaCl Muller-Hinton

Agar (Difco, USA) 25 ,

18~24 . 

National Committee for Clinical Laboratory Stan-

dard (NCCLS) Resistant (R), Interme-

diate (I), Susceptible (S) . 

PCR

Multiplex PCR S. parauberis

16S rRNA 

. Chromosomal DNA DNA

preparation kit (Promega, USA)

(2004) , 

DNA 100 TE buffer

-20 . PCR primer uni-

versal bacterial primer (Bioneer, Korea) P27f (5'-

AGAGTTTGATCCTGGCTCAG-3') P1492r

(5'-TACGGCTACCTTGTTACGAC-3')

, PCR Accupower PCR premix

(Bioneer, Korea) . PCR 

predenaturation (94 , 5 ), denaturation (95 , 30

), annealing (55 , 30 ), extension (72 , 30 ),

final extension (72 , 5 ), 30cycles

. PCR AccuPrepTM PCR

purification kit (Bioneer) AccuPrepTM PCR plas-

mid extension kit (Bioneer) plasmid

DNA ( ) sequencing

. 

GenBank Streptococcus 

Clustal W program

multiple alignment

. 

catalase-negative Gram-positive

cocci multiplex PCR

718bp band 12

S. parauberis

(Fig. 1). 

API 20 Strep API ZYM Kit

(Table 2, 4), multiplex PCR 

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 M   

Fig. 1. PCR amplification products using the specific primer designed for multiplex PCR of the reference and the tested
strains. M, 100 bp ladder as size marker; 1, Streptococcus parauberis KCTC3651; 2, FP4096; 3, FP4097; 4, FP5244; 5,
FP5252; 6, FP2132; 7, FP2133; 8, FP2284; 9, FP2285; 10, FP3057, 11, FP3088; 12, FP3089; 13, FP3109; 14, Streptococcus
iniae KCTC3657. 
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Lactococcus, Streptococcus Enterococcus 

. L. lactis

41.7% , 

S. constellatus (33.0%), S. uberis (16.7%), Entero-

coccus faecium (8.3%) . 

API profile , 

GAL, GUR, GAL, RAF

, 

RIB, D-mannitol, D-sorbitol, D-lactose, inulin

. , 

esterase lipase. crystine arylamidase, -chy-

motrysin, naphtol-AS-BI-phosphotydrolase, -glu-

curonidase, -glucosidase -glucosidase

.

Table 3 . 

20~30 , 10

45

. 3% NaCl

2 

, 5% NaCl

. 

pH 4 pH 9.6

, 10% bile 2 

, 40% bile

. 

, oxolinic acid, flumequine,

nalidixic acid sulfisoxazole

53Streptococcus parauberis

Table 3. Physiological characteristics of the reference and the tested strains isolated from cultured olive flounder, Par-
alichthys olivaceus from 2004 to 2005 in the south coast of Korea

Characteristics
Streptococcus iniae S. parauberis

KCTC36571) KCTC36512) Wando (n=4) Jeju (n=4) Ulsan (n=4)

10 - - - - -

20 + + + + +

35 + + + + +

45 - - - - -

3% NaCl + + /(3)3) + /(3)

4% NaCl - + /(1) - -

5% NaCl - - - - -

6% NaCl - - - - -

6.5% NaCl - - - - -

pH4 - - - - -

pH7 + + + + +

pH9.6 + - - - -

10% bile - - - /(1) /(1)

40% bile - - - - -

1), 2), Reference strains.
3), Interpretation / (Number of positive reaction).
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(Table 5). , Trimethoprim/Sul-

famethoxazole (SXT), erythromycin, gentamicin 

. 

16S rRNA gene

, S. parauberis

, , S. parauberis KCTC 3651

(AY584477) 99%

(Fig. 2). , 

16S rRNA universal primer

GenBank Streptococcus 

, S. parauberis AF

284579, AY584477, X89967 AY942572 

98% 

(Fig. 3). 

S. parauberis (mastitis)

(Toranzo et al., 1995). 

S. uberis genotype 

(Williams & Collins, 1990), Enterococcus seriolici-

Fig. 2. Comparison of 16S rRNA gene sequences of Strep-
tococcus parauberis KCTC3651 (AY584477) and isolated
strains from olive flounder, Paralichthys olivaceus on the
each region (FP3109, Ulsan; FP5244, Wando; FP2284,
Jeju).

Fig. 3. Phylogenetic tree showing the relationships between
the identified 16S rRNA sequences of the isolates and the
reference strains. Names and accession numbers are given
as cited in the GenBank database. 
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da (Toranzo et al., 1994), 

16S rDNA S. parauberis

(Domenech et al., 1996)

. 

, 

, 

.

16S rRNA subunit gene

sequencing 

(Bosshard et al., 2004).

API Kit

profile

, S. lactis, S. constellatus, S. uberis Entero-

coccus faecium, . , S. con-

stellatus API ID No.

5161010 , 

L. lactis

L-arginine, L-ribose, L-arabinose, D-

manitol, D-sorbitol, D-lactose

API

profile .

, 

L. lactis . 

Baeck (2006) 2005

API 20 STREP

22 18 S. parauberis

, API L. garviae

. S. parauberis API

hippuric acid , esculin

, D-ribose D-lactose

. , API

ZYM 

valine arylamidase, crystine, -chy-

motrypsin, -glucosidase

. 

, 

(2003)

RAPD pattern

API 20 Strep test

API profile , 

. , 

S. iniae

. (2003)

API Strep kit , 10

4 90% 

, 

. - 4

3 E. avium (API No.

7140710), E. faecalis (API No. 5143710), L. lactis

(API No. 7042110)

. 

, Iida (1991)

ID number

group

. 

multiplex

PCR S. parauberis

, 

. 

Bosshard (2004) aerobic

catalase-negative, Gram-positive cocci

API 20 Strep Kit 16S rDNA sequencing

16S rDNA

Streptococcus parauberis



42 32

phenotypic identification 2

16S

rDNA sequencing
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