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Diversity of the Streptococcal Strains Isolated from Diseased
Olive Flounder (Paralichthys olivaceus)

Jong-Hun KiM and Eunheui Kim*
Department of Aqualife Medicine, Yosu National University, Yosu 550-749, Korea

To evaluate the biological diversity of fish pathogenic streptococci, 35 strains isolated from diseased olive
flounder (Paralichthys olivaceus), were analyzed using a random amplified polymorphic DNA (RAPD)
technique with the oligonucleotide commercial primer 6 (Amersham Biosciences). Api 20 Strep test, drug
resistance, and artificial infection were carried out for further characterization of the isolates. RAPD fingerprints
showed similar pattern in 25 strains (about 71.4% of 35 isolates) and these strains were designed as RA
group 1. Similarities greater than 44% were obtained when the Dice coefficient was applied among the
isolates of RA 1. On the other hand, the reference Streptococcus iniae showed a similar RAPD profile
to the isolates with similarity levels of 40-93.3%. RA 1 was suggested to be the dominant group isolated
from olive flounder suffering from streptococcosis. However, the isolates of RA1 group were not classified
into the same species by the Api 20 Strep identification system. There was no peculiarity in drug resistance
patterns of RA 1 group isolates against 7 antibacterial agents. However, only 3 of 25 isolates (0.12%)
showed oxytetracycline (OTC) resistance and OTC might be a useful chemotherapeutic agent in controllin

the streptococcosis by strains of RA I group in olive flounder. Fish injected intraperitoneally with 10

CFU of an isolate of RA I and RA III group showed 60% and 50% accumulative mortality for 20 days,
respectively (20% in control or RA II). However futher comparative studies about differences in virulence
between isolates are needed.
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FalolFo] AYT TS (Streptococcosis)S A7 £o] A 1} Aoki et al. (2000)2 L. garvieae®] 16S rRNA sequence”}
AT 93l BAlstE AWS EASE o]lEo g L. lactice, L. piscium, L. plantarum, S. agalactiae, S. bovis,
Streptococcus sp., Streptococcus iniae, Lactococcus garvieae, S. canis, S. equi®| sequence$} 90% ©1/39] FEAHE Holng
Enterococcus sp. 5°] QT2 BUEHI AT} (Lee, 1994; E-4 primerE ©]-8-3 PCRO 23} L. garvieaeTt 5012 O E
Lee et al, 2001; Oh et al, 1998). o] & AW Bojats Az ~ TEAMH=T 2wl Atk A& A
ArFel 287 o2y gl Aoz By YA w A & Aol dA DNA FZEACIE &35S Random
T 2L FASD Y= E 2A AAC) obdd 8 ofuzgl,  amplified polymorphic DNA (RAPD) analysis& 5-3Fe] 347
FEstE B W] glde AR o3 tde] & « T F 7 e F YA xpolg gxa) b= kst
olo] HAS Aoz F=AHHAC AF7F AP T} (Eldar et al, 1999; Moschetti et al.,

oA FolA AYFTIL, Hx 4B HoloA B o] 2001; Ravelo et al., 2003). Zlotkin et al. (1998b)& RFLP
Streptococcus sp. (Kusuda et al., 1976)Z HREHJA AE I ribotypingHHS 01831 S, iniae?} wild fishZ5-E] 3] 4H%F
S Enterococcus seriolicida (Kusuda et al., 1991)Z 8EstGTh o] 72 HolE A3 AZF3HA 3L, Dodson et al. (1999)L
7}, ©HA] L. garvieae (Eldar et al., 1996)E B} & AXZ RAPD HAH3} repetitive primer PCRIE 2 Ar el o] Al
el ol gol Jloh Aol AATEA F AFES oM 2R $ iniae’} olFoIM Bel® AT SUF genotype
et ik AT QxAE Aste] B2 2ARESH 99wy

ZIHE o] o] §= T Tt L. garvieae (Ziotkin et al., 1998a)Lt Satele] ekald o] QoA AYTHFZL vy whEH
S. iniae (Berridge et al., 1998)2] 7 9-ol=, 16S rRNAY th3t o 2¥st] B AAA 24 Ao7|T gtk (Oh et al
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RAPD profile analysis
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et al. (1999)¢] o] we} RAPD patterns 43153t}
Ready-To-Go-RAPD analysis beads®} 10-mer Random primer
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Table 1. Origin of the streptococci isolated from olive flounder
(Paralichthys olivaceus) and their group classified according to
the RAPD profiles

RA group Strain Origin Yr of isolation
| 128 Cheju 2002
! 135 Cheju 2002
| 150 Cheju 2002
1 28 Cheju 2001
| 29 Cheju 2001
| 32 Cheju 2001
| 37 Cheju 2001
| 56 Cheju 1998
| 52 Goheung 1998
| 114 Haenam 2002
| 111 Namhae 2002
I 112 Namhae 2002
| 113 Namhae 2002
| 92 Wando 2002
! 93 Wando 2002
| 94 Wando 2002
| 95 Wando 2002
| 120 Wando 2002
| 124 Wando 2002
| 125 Wando 2002
| 141 Yeonggwang 2002
I 68 Yeosu 2001
1 69 Yeosu 2001
| 169 Yeosu 1998
| 171 Yeosu 1998
1] 129 Cheju 2002
1] 13 Cheju 2001
Il 64 Cheju 2000
1l 65 Cheju 2000
] 143 Yeonggwang 2002
1l 63 Yeosu 1998

v 127 Cheju 2002
\Y 55 Cheju 1998
Y 54 Wando 1998
\% 53 Yeosu 2001

3led PCR 30 cycles
(denature, 95C, 1 min.; annealing, 35C, 2 min.; extention,
727C, 2 min ) AAISIR T, Primer= PCR band E4Jo] &%
& AoE gF 8 P5 (AACGCGCAAC)S} P6 (CCCGTCA-
GCA)S AF2-38LSTh (Ravelo et al., 2003; Song et al., 2003).
PCR AHE& 1.5% agarose gelol| A A7) 953l vYehtes
DNA band pattern©.2 8] 118} 2™ DNA band profiled] A}
gof At AT TFHES RAPD group 22 {3
A 719% AolA YEIIE main bandES Qo) @t} Dice
coefficient (Sd=[24/(24+B+C)]x100; 4, matching band *; B
and C, A2 TE band )& ANElA dF3F FALEE Hrte}
Art.

APl 20 Strep profile

API 20 Strep (bioMerieux, France) kitE ©]-83}o] dB HE
o] profile2 W)E3FA T API 20 Strep kits A Z3)A+2) manual

(Amersham Biosciences, USA)S ol-&



656 Nz
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Merieux, France)2. 2 &3t}
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Fig. 1. Comparison of RAPD profiles obtained for streptococcal isolates from diseased olive flounder (Paralichthys olivaceus)
with primer 6. RA I, RA 1I, RA III, RA 1V and RA V were grouped by RAPD pattern similarity. RA 1 group shows
the RAPD fingerprint of isolates dominantly appeared. M is molecular size marker.

Lanes: 1, 69; 2, 120; 3, 124; 4, 56; 5,

135; 6, 169; 7, 150; 8, 171; 9, 29;

10, 64; 11, 63; 12, 124; 13, 53.
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Fig. 2. RAPD fingerprints obtained for the reference strep-
tococcal strain with primer 6. Lanes: in, Streptococcus iniae;
py, S. pyogenes; en, S. entericus, pa, S. parauberis; ga,
Lactococcus garvieae. The position of 1 kb is indicated on
the left.
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Fig. 3. Dendrogram established using Dice similarity coeffi-
cient among strains on the basis of the RAPD profiles. Strain
numbers refer to table 1. The values in parenthesis are
similarity between isolates of this study and Streptococcus
inige reference strain.
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Table 2. API profiles of RA I group streptococcal strain. Results were recorded after incubation at 35°C for 24 hrs.

Strain
Test 29 32 37 69

120 135 169 Streptococcus iniae

VP - - - -
HIP - + +
ESC + + +
PYRA - +. +
a GAL - - - -
B GUR - - - -
B8 GAL - - - -
PAL ‘ + +
LAP + + + +
ADH - - + +
RIB - - - -
ARA - - - -
MAN - + - -
SOR - - - -
LAC - - - -
TRE + + + +
INU - - - -
RAF - ) - - -
AMD - + - +
GLYG - - - +
BHEM . + + + +

Result® 4060014 6160115 6161014 4161017

4563117 4160115 4060014 4563117

Result’:

4060014, S. constellatus (92.1%; doubtful); 6160115 (unacceptable); 6161014, S. pyogenes (98.4%, acceptable);

4161017, S. pyogenes (99.5%, good); 4563117, S. dysequisimilis (99.9%, acceptable); 4160115 (unacceptable).

Table 3. Drug resistance pattern of RAPD group and strain numbers showing each resistance pattern

RA group Strain No. ABPC* FFEN NFLX EM OTC KM AR OA
28, 32, 68, 92 + + +

69 + + +

93 + + + +

141 + + + + +

| 113, 114 + + + +
29, 52, 94, 111, 112, 124, 125, 128, 135, 150, 169 + + +

37, 56, 120 + +

95 + +

171 +

| 13, 64, 143 + + + +
65, 129 + + + + +

I 63 + + + + +
v 127 + + +
v 53, 54, 55 + + +

* ABPC, ampicillin; FFN, florfenicol; NFLX, norfloxacin; EM, erythromycin; OTC, oxytetracycline; KM, kanamycin; AR,

flumequine; OA, oxolinic acid.
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Fig. 4. Cumulated mortality of olive flounder after injection
of the streptococcal strain 37 (RA group 1), 13 (RA group
IT) and 63 (RA group III). Control group was injected with
sterile saline.
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