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Abstract

This study performed for the purpose of identification of Sweptococcus pavauberis from
culture flounder{ Paralicheiys alfvaceus) with Streptococcosis in the Jeju island.

The result of BIOLOG™ test were Sheprococcus wberis that simility of 0.5 and 08%
identified  in Miu'-:u]_ngm system(Release 4.05). Carbohydrate utility pattern were
Dextrin, MN-Acetyl-DGlucosamine, Arbutin, Maltose, Maltotriose, D-Cellobiose,
D-Fructose, D-Mannose, a »-Glucose, D-Mannitol, [ Jethyl D-Glucoside, Salicin,
Sucrose, D-Trehalose, Pruvatic Acid Methyl Ester, Mono-methyl Succinate, Glycerol.

In addibon  hemolysis test for 5 parawberis were hemolysis and hemolysis test for
5. inige hemolysis mm BAP(Blood agar plate). Antibiotic test for 5. parauberiz were
Ampcilln, Amoxicillin and Fluoroqunolone sensitivity

Mutiplex PCR  assay were detected 5 pawberis(TI8bp), 5 imise(370bp) L.
garviae 1, 100bp).  Dectected 5. parauberiz(T18bp) were result of 165 BNA sequence
wennfied with 5§ paravberiz{Gene bank accession number XE09GT)  All wsolated 5
parauberis  that with bouned by one group.

The result were 5. puuberiz that y-hemolytie cham form cocci and negative reachon of
catalase, mPCE assay were 718bp amphicon size.



FAHIL Y= FJAE IS O oFERE SAEER BHAE A4S AW

2 Fol st WA= AH

Acta e x drtiJeun, 1988; Kang, 2003). =4k

FAFA o F2 FAstE Al e AT, dEY s, HEYLF Fo

HaE 3 AQtHBang et al.,, 1992; Lee et al.,, 1991; Lee and Ha, 1991; & &
2001).

Aol e Ar=me AN FAIMNEA(Oncorhynchus mykiss)® A
A HdFo] de BwuE AlZo® (Hoshina et al 1958), Robinson I}
Meyer(1966)+= golden shiner(Notemigonus crysoleucas)®| Streptococcus sp.9
#AAs Hauskglow, wWol(Seriola quinqueradiata)(Kusda et al, 1976-a; Kitao,
1982), <9|(Plecoglossus altivelis)®} amago(Oncorhynchus rhodurus)= Y€ <]
B-88A Streptococcus 2| (Ohnishi, et al, 1981), W&o(Anguilla japonica)
9] Streptococcus sp. S HAL Fo] QlthKusda er al, 1978).

a8y 19909 olHel = {2 W H = Swreptococcust DH-dTE Al
oletar= tiFEe] dF7F AT FAHol o]FoyAA FdA=d, Kusuda et
al(1992)2 ®oloA 2 d MtS Enterococcus seriolocidaz 5733+ o1,
Zlotkin et al(1998) Wole] A5 TS PCRZIYFA ol& Lactococcus
garvieaee}il 573193, Doménech et al(1996) oA F= 25+ HE
(Scophthalmus maximus)® QATH5 YJFS Swreptococcus parauberis@
A5

gk Nakatsugawa(1983)= €& FAHA  AMFd59 UAAdo=
Streptococcus iniaes WEl FARSUCH, =Y ABe= L garvieae R
Streptococcus sp.°] GXZFE EEHo](lee er al, 2001; Lee and Ha, 1991;
Heo et al, 2001), A4 A7 Fe] AT oF 2~3Fd ez 45 9l
=3

AA -yl A Rad gx HdAE Had A4S BEIAdUeun er al,
1988; Heo et al, 2001; Kim et al, 2005) 5-°|t}.






I. A48 %X 44

1.1. AEAF
AN&ZAH = AT A S 321 FolA Aol Wy 213e] |X
Aetol dislte] A S8}, AHEAY, A=gr] 8, HEE 2 T, ot HE, &

=] ’
%5 gRan 4 AT Y ACR FANE olFE A
2 z

1.2. A9 £, 4 € A7 29 A

ARt #EE Al AFE oFE FHAoR dFste] A e 1HY 24
S 1.5% NaCle] #H7}¥ Brain Heart Infusison Agar(Difco, USA)¢} Blood Agar
Plate(BAP, Komed, korea)oll =% &te] 30+£1C, 16~24A1%F vl &at it

HlFE AltS Gram A& AAGe] A ow Af4dwtolal Gram FA
FE5 wyotglen, Catalase testE Esto] EEAFT I 28U H(Thoesen,
1994).

TEE AT HF2 700xl Brain Heart Infusison Broth(1.5% NaCDellA 3
0C, 24A1%F M¥E $ 80% Glycerol 3003 7Fske] -80Cel A ®aatdct.

e
sy
)
EhY
n2
)
P
o
-
0,
e

=

=
_trﬂ_,;gq_’ e a) % xﬂw, %‘i,ﬂgﬁ s ¥
59
[e)

=
a7 PR,

1.4, B2AM7Y £84 A E
Yo A E8H AliS Blood Agar Plate(BAP, Komed, korea)oll A thal (3
0C 24A17F, 5% COy)3F & WA Wxsle] &8 Was A=s9r),



L5. 24T IAA A+ A8

Zkzrel AN m=EAFE wdd Aol wigk FAA FAEAES Baucer et
al(1966)¢] disc FAHHS o] &3t NCCLS(National Committee for Clinical
Laboratory Standards)®] 7|5l whgkt},

M A Brain Heart Infusison Agar(BHIA, USA)AFAB]A]e] &gk colonyE 0.85%
d Aol 848ked McFarland NO. 0.57} %% 925 zdso 1.5%
NaCle] #H7}¥ Muller Hinton Agar(Difco, USA)o] =% 3 & BBLAHUSA)S 3t
A disc 16%S ¢lo] 30£1TAA 24£2A3F vk ¢ § A S-S S35kt

L7. 2225 s 54 24

T AsetA 54 #2412 BiologAH(Biolog Inc., USA)®] GP2 Plate®
o] g3t Table 1 o Yt 957FA¢] 7]dol& Holds Al om #4123
MicroLog"" system(Release 4.05) program< ©]-&3&}%lt}.

=4 ®d¥ ¥FE BUGM(Biolog Inc., USA) A ul=]e]l HF3ke] 30+1TCoA
16~24A13F vk g 5 dEste] EA(Biolog 21907, USA)E o] &3te] 5 &
o] 20%7F HE=E Z43 & GP2 Micro Plate®] 7} wellell 150ul® #HEF 3}
il 30£1TCelA 24/\] ik 3k & HEtow WAL= wellS YAHOoE HAHTA
ok 8 #59 BIOLOG™E o4& Aglst 54 242 3w AAsdr.

olwf dEH NaCl 150g, MgCle6H20 51g, KCl 3.7gs SF5 912mLel =
91 MCS stock solution(Noble and Gow, 1998)& SF<2 108 343 & Hit
sho] AR&SEAT

8759 Cytochrome Oxidase, Catalase, Voges Proskauer A&, Arginine,

Hippurate, Esculin 7}5E3] Ald2 Gerhadt et al. (1981) ¥ MacFaddin (1980)
of Falo] sl on, 22 AAAFHLS Pepton (Difco, USA) 1%3% 7} brothell
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1.8. 3 #F9 EAYESH 5A

=T l‘?‘\ﬂ% 5 1.5% NaClo] #7}¥ Brain Heart Infusison Broth (Difco,
USA) HF3 & 30110(301]/\1 16~24A)1ZF v A1 2 47T, 10,000<g= 10%-7F
At ste] #AE 7838 * DNeasy tissue kit (QIAGEN, Germany)E ©]-&3}
o] Protocolel ™} genomic DNAE #&]gt F 53354 (Azo/Azs0) 7} 1.80]17% &7
ST

PCR 43

T E 779 16S rRNA F3A AHS 533817 98] Tag DNA polymerase
(TaKaRa, Japan)E AF&3}%1aL, Table 2] Yerdl forward primer?l 27f 2
reverse primer 1522r universal primersZ ©]-& 0}04 95Tl A 587 WA & 9
5C 1%, 55T 1%, 72T 1#9 712 333 wEd $ HF 72ColA 10%1
FotAR Tt 1% agarose gelolAl 719 &5S HAlste] ¢F 1.5 Kbp X9 DNA T3
AHE S gQlstar 16S rRNA A2 A 9] clonings A A 8F3I T},



Table 2. PCR primers used for 16S rRNA amplification in this study.

Primer name Sequence
27 5'-AGAGTTTGATCCTGGCTCA-3'
1522r 5'-AAGGAGGTGATCCARCCGCA-3'




Cloning#} sequencing

16S rRNA #+3x dAS A=yl 98l o8 PCR 4&& TOPO TA
Cloning kit(Invitrogen, USA)E o]&3s}lo] A x3|ALe] Wl we} 2L AAs
ATt
F A A3S TOP 10F' E. colie competent cell2 3o &z HsS AA g o}
S 40 pg/mLe X-gal¥ IPTG % 50 pg/mLe ampicilling X333l =
Luria-Bertani Agar(Difco, USA)E o]&3}e] 37TolA 18 AlZF &t wjdst & 34
TFEYE st

HAASE A+ ampicillin®] 7} Luria-Bertani broth (Difco, USA)el| A
Zste]l 37C, 220 rpmellA 18A1ZF w3 ¥ Wizard SV Mini-Prep DNA
Purification System (Promega, USA)E ©]&3}o] #|Z3)ALe] HlHo| u}2} plasmid

P
S gelsty] 93] E2lE plasmidell Al &4 EcoR 1S A ste] 37T
[e]

ol A 4AX 7 HEEAIZ] B 1.2% agarose geldolA A7 JEdle] FEY oAHE 3

7R 2ASANE 54

16S  rRNA fFAAEAS o #eaFe] 4L wed drMLS
NCBI(National Center for Biotechnology Information)¢] Blast Search @ DNA
Star program= ©]-&3}3tt. 2719 AlETd #AE ©s]7] $18ke] Lasergen?]

L%
Megalign program= ©]83}3 2™ o] u] Clustal methodol] ¢|a] =33} tt.

o
A,

Multiplex PCR& &% A< &<l

Multiplex PCR assay+™ Mata et al. (2004)2] W
iniae, L. garveiae 3Z°| tal PCR assayS A A3}
7] &3t F E5o]& 2 FEbandE #2183l primer sequences % amplicon

sizex= Table 3¢ YEJATE.

S 835ty S parauberis, S.
3L, 1% agarose gelollAd A



Table 3. Primer sequences used for PCR amplification and the expected amplicon

size.

Primer Sequences(5' to 3"

Target gene

PCR ampli-

con size(bp) Pathogen

Spa 2152 TTTCGTCTGAGGCAATGTTG

Spa 2870 GCTTCATATATCGCTATACT 295 rRNA 718 S. parauberis
LOX-1 AAGGGGAAATCGCAAGTGCC .
LOX-2 ATATCTGATTGGGCCGTCTAA letO 870 S. iniae
pLG-1  CATAACAATGAGAATCGC .
pLG-2 GCACCCTCGCGGGTTG 16S rRNA 1,100 L. garvieae

165-23S
Sdi61 AGGAAACCTGCCATTTGCG RNA e

Sdi2525 CAATCTATTTCTAGATCGTGG  intergenic 192 5. difficilis

spacer

_10_
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Table 4. Tested strain in this study.

Origin .
Strain - Year Clinical Symptoms
Host(body length) Temp.(C) Organ

paral Flounder(40cm) 16.5 Brain 2005 darkened pigment

. darkened pigment
para2 Flounder(39cm) 16 Kidney 2005 ]
gill corrosion

para3 Flounder(36cm) 16 Kidney 2005 Haemorrhaging in the eye
para4 Flounder(45cm) 18 Kidney 2005 Haemorrhaging abdominal wall
parab Flounder(40cm) 13.5 Kidney 2005 Operculum bleeding

para6 Flounder(42cm) 13 Kidney 2005 Haemorrhaging abdominal wall

_12_



Fig. 1. The diseased flounder(Paralichthys olivaceus) showing the sympotoms
of Streptococcus sp..
A; Haemorrhaging abdominal wall, B; Haemorrhaging in the eye, C; Ascites

undercurrent and liver abscess, D; Haemorrhaging abdominal wall and liver flare

and darkened pigment, E; Operculum bleeding

_13_
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L

Fig. 2. Comparison of colony morphologies of y and B hemolytic

streptococci. Panels A, C; Streptococcus sp., B, D; S. iniae
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3. AL F8A A+ A

B dFd =& 4EAS B9 A= ampicillin® amoxicillin® #& dyAdd
Aol &AA 2} ciprofloxacin® 7S fluoroquinolone A Ao 7Z4AS HATH
234y teracycline¥} oxolonic acid, nalidixic acid, doxycycline® A%+ # 34

S YERI . (Table 6).

_16_



Table 5. Sensitivity to chemotherapeutic agent of Streptococcus sp..

S, sensitivity; R, resistance

Antibiotics Streptococcus sp.

Ampicillin
Amoxicillin
Ciprofloxacin
Doxycycline
Erythromycin
Nalidixic acid
Oxolinic acid

Oxytetracycline

Norfloxacin
Ofloxacin
Chlorampenicol
Penicillin
Enrofloxacin
Oxytetracycline

DODOLLL;M O DT DD O D O OO O
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Fig. 3. Morphologiocal feature of the Streptococcus sp. (>1000).
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=1 MicroLogTM system(Release
4.05) Program& o]&dte] TAL AAsY. BE #F¢  MicroLog'
system(Release 4.05) Program ol|A9 HAAI= Streptococcus uberisHtr. X
2199 database® A9t 95%°]ds WEFHOW similarity #t% 0.5°]%4< 4
BT
Dextrin, N-Acetyl-DGlucosamine, Arbutin, Maltose, Maltotriose,
D-Cellobiose, D-Fructose, D-Mannose, a-D-Glucose, D-Mannitol, B-Methyl
D-Glucoside, Salicin, D-Trehalose, Pruvatic Acid Methyl Ester, Mono—methyl
Succinate, GlycerolS 7]d 2 3t wello| A $AS YEFHT (Table 7).
a2]3 5%9] COx7F EAets 2AAAME AFo] 7HsR o™, Voges Proskauer
kA Catalase 24, 6.5% QEANAZ WAHAS veEWTE Arginine, Hippurate,

Esculine 7}3l 3}t (Table 6).

_19_



Table 6. Biological characteristic isolation Streptococcus sp..

Test items [solation strains
Growth in air +
Growth in air plus 5% COs +
Growth anaerobically +

Cytochrome oxidase -

Catalase -
Voges Proskauer +
Growth at: +
10T -
45T -
pH 9.6 -

Growth with:
6.5% NaCl +
40% bile -

Hydrolysis of:

Arginine +
Hippurate +
Esculin +

_20_
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5. Multiplex PCR& & 779 &<l

o] gk multiplex PCR assays 2AAlst7]o] kAl = si4to] A+
o5 doldy Aol YL Aoe=R FAHYE S parauberis (KCTC3651), S
niae (KCTC3096), L. garvieae (KCTC3772), 5 =W H-f XEFodFo W3t
mPCR 7I®& Mata et al(2004)9] el wel HASAT. FEwdsol et
mPCR 71¥<S F33 A3} S parauberis KCTC3651, S iniae KCTC3096, L.
garviae KCTC37729] 7% o= Ad, °F 718bp, 870bp, 1,100bp &9 F%
AEs Ededvh A FEd el tid mPCR 7IWM S 3% A3 Table
3. o Yehd  amplicon size(817bp)et dxsF o, HgI HF= S
parauberis®t 4 =3 tHFig. 4).
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Fig. 4. Multiplex PCR of different Streptococcus strains. Lane 1, 100bp
marker; Lane 2, paral; Lane 3, paraZ; Lane 4, parab; Lane 6, para6; Lane

8, S. parauberis KCTC3651(718bp); Lane 9, S. iniae KCTC3657(870); Lane
10, L. garviae KCTC3772(1,100bp).
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6. 8 ¥F9 EXAAESH TA

Mutiple PCRE E&|A S parauberis & B E HEgdFo] i 16S rRNA
geneol| ek A7IME B A= S parauberis (AY942572)9F 98% 0] 2] A5
S YEet ol S parauberis® 5733 T}

g8 dTES ATERFeH 427 accesion number AY584477 3he] T1EOR
FHAANE S, iniaestE THe 108 HATHFIg 5).

gt EFdF S parauberis KCTC3651, S, iniae KCTC 3657, L. garviae
KCTC3772, S.  parauberis(AY942572,  AF284579), S.  iniae(AF335572), L.
garviaelAY699289)9] align®] A3+ Fig. 6 YEFA

Shs

ME
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para2

para3
para4
parab
S. parauberis kctc3651
para6
S. parauberis (X89967)
—— S. uberis (U41048)
l_ [ S.Iniae kctc3657

| "— S. iniae (AF335572)
S. iniae (X58316)
[~ L. garviae (AY699289)

8.5

L. garviae KCTC3772

Fig.

8 6 4 2 0

5. Dendrogram showing the phylogenetic relationship among strains of
Streptococcus spp.. and closely relate bacteria isolated from flounders of
aquaculture farms. The length of each pair of branches represents the distance
between sequence pairs, while the units at the bottom of tree indicate the

number of substitution events.
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AT T TRADCETCC T RGAGA TRGEAT T TTCCTTCGEGALAGANGAGACAGTHETE 1053
ALATCO T TRALCETCLTAGAGA TAGEALTTTCOT TOGGACAGAGGT GACAGETGETE 1015
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HF2BASTS ELCAGCOGOCT ANGETGGGAT AGAT GATTGGGET GAAGTOATAALANGET AGOOGTATCG 1514
AYAETR GLCAGDOGOLT ARGET GHGAT AGATGATTGGG-T e |
RETEETTE GOECACT TCCT AAGET AMGACCHA TGACTOGGET GAAGTOG TARCAAGGTGCO TTA-—— 1500
AYE25CER Mﬂwmmwmwwwwwms 1518
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Fig. 6. Mutiple alignment of the partial 16S rDNA sequence of a isolated
strain and Streptococcus parauberis KCTC 3651 and Streptococcus iniae
KCTC3657 and Lactococcus garviae KCTC 3772.S  parauberistAY942572,
AF284579), S. iniaelAF335572), L. garviae(AY699289)
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IV.

K

AT 1H YA catalaseSA AT E chaindElE o] Fa2 ATHFig. 3).
AN AR A He Fag nAERES AAstar Jdok(Hardie
and Marsh, 1978).
AfFolM el AT HTIATFEE FAMNEA(Oncorhynchus mykiss), golden
shiner(Notemigonus  crysoleucas), Wo(Seriola  quinqueradiata), <°]
(Plecoglossus altivelis), amago(Oncorhynchus rhodurus), ®W72o(Anguilla
japonica)(Hoshina et al. 1958, Robinson and Meyer 1966, Kusda et al,
1976-a; Kitao, 1982, Ohnishi, et al, 1981,Kusda et al, 1978), #9& B
sale.
Zlotkin et al(1998)2 wWolel <Ay ds A PCRZIMel 93

Lactococcus garvieaetyil &A43F 3L, Doménech et al(1996)2 f-HolA =+
2 FAHE EHE(Scophthalmus  maximus)®  AATHSTY  AIAES

Streptococcus parauberis® 5733} t}.
oo SaY9s 7[AR ol8sli= 54 Dextrin, N-Acetyl-DGlucosamine,
Arbutin, Maltose, Maltotriose, D-Cellobiose, D-Fructose, D-Mannose, a
-D-Glucose, D-Mannitol, p-Methyl D-Glucoside, Salicin, Sucrose,
D-Trehalose, Pruvatic Acid Methyl Ester, Mono—methyl Succinate,
GlyceroD<> Annette and Collllins (1990)7} B8 Ax}e} FAlstH, &dA4A]
HoME ygaAoE e AE e
5o 3t multiplex PCR assayE AAlste] ZHzbeo] F 5o o3t
mPCR 7|WHS 47333l A3} Table 3 o YEFH amplicon size(817bp)e} < X] 3+
ol Wa} S parauberis® T T}

S. parauberis®l| W3 I AFHIE ofF gl A Ao
T HYAZ HudEdrt lti(Domenech et al, 1996). ©]# %
Agie FAGgAe AT AlN S parauberis= VlFol < A
= HUAR daHda dow WA g £2H AF7F T ook
3

L
2,
>
o
byi?
o
r
o

P2 H S i 24 o]Foz AFQle A AFF FAgo] 12T-22Te|th
Domenech et al. (1996)°l olstH = QloA S, parauberis®l| 23+ 7+ FAk
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A% WA o] L2 Ao WUl AL Aoz nstg
ko] 2 o

S. parauberis®] &|F-Z=AS AME 3 T ub4 o] tH(Table 5). S
iniae, S. difficile®l 75 <tTEZE, HaHd, d¥ss F FHeE o L
garvieae®| 735 MEF o3 54 A S 1o LA e 2] 84
E4o] v ZAow delAd il EIF XAERE 47 e Zle R Hawa Qv
(Domenech et al, 1996; Bercovier et al, 1997; Eldar et al, 1999).
16SrRNA genet 3t 7| d B4 A= S parauberis (AY942572)2} 98%0]
Aol AHEA S Yello] S parauberis(Williams and Collins 1990) & 543k
t}. Streptocococcus parauberis= S. uberis type II(Williams and Collins
1990)2 EFHF Ao Williams and Collins(1990)e] ol&lA  Streptococcus
parauberistti= FH o] AAEH T

S, parauberisd 3 A A Algs A3 Ax Doxycycline,
Oxytetracycline®] s @& A4S Bt (Table 6).

o

o] A3+ Ampicilin, Amoxicillin, Chrorampenical, Penicillin®] tha] 7442
el 2™, Oxolonic acid, Nalidixic acid, Doxycycline2 7Aool @& A
(Kang, 2003) &2 R agk Aol 5 5(2001)0] Hargh Aol

FHAATE FANAALE o2 T/ R plasmidel = WA e ot
YeElH (Adams et al, 1998), ©]& R plasmid® G+Z& A transposone| &
o3l gvheE A7 AAIE 2 QAtHL'Abee-Kund and Sorum, 2000). 18 =
2 oF WA MAEEY AT AAAT 2 kAW ol plasmidel #g A
T WATY Ed5 JAlsH] flste] 72 Ho® dasirta AR E

Streptococcus parauberis®t Streptococcus uberis7t &S 15(Fig. 5)0.=
ol A Bentley (1991)7F X 113k streptococcusd #APAESHY AlFEEA 84l
=AM e AyE yerlt. 22y Collins(2000)7F - Streptococcus
iniae(X58306)9}  Streptococcus parauberis(X89967)c] 3+ 1EFo 7 Eolttu
ek Ay e 235 e
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V. 9 <

o dFol g 165 rRNA genedl W <H7iME &4 Az S
parauberis(AY942572) 9k 98%©1’d ] FE S YEtH ol S. parauberis= &3S ATh.

MicroLog™ system(Release 4.05) program< ©]&3F Asesgddres S
uberis®t 95%°] FEAHES UEFH S similarity gt 3 05014 YEHT £

Fo 842 v 8§84 #F=EA &do] AU 2 FAA AFEAFE
7} Ampicillin, Amoxicilling ¥ #Z2 penicillinAl 9] A o] = ZA44dS YE
Wt S. parauberis®] &JF AFOZE 5319} FFS HF o) o
At

Agtets Sdoze 5% COb EAl8k= £AM%E &0 7Hesdiglon,
Voges Proskauer %A, Catalase SA4, 6.5% QEANAE WAS e
Arginine, Hippurate, Esculine 73 3}3it}.

=T
FHORE ¥

N H
i

e

Dextrin, N-Acetyl-DGlucosamine, Arbutin, Maltose, Maltotriose, D-Cellobiose,
D-Fructose, D-Mannose, @-D-Glucose, D-Mannitol, #-Methyl D-Glucoside, Salicin,
Sucrose, D-Trehalose, Pruvatic Acid Methyl Ester, Mono-methyl Succinate,
Glycerol S 7|22 3 wellol A FAS YeER AT

B AT s FAFRANA 8 EH= S, parauberis®] S tishte] s
ol tF A FHrA FEe FAkste] AT BRI A& WS A
Alskarak &k it

=

B A= S. parauberis®] A3t BEAYESHR] FHE V22 T AFA
JYEE S paraberis®] AP E R WIS aFo] o]Fojxop & Aoz
gtk 22l 8AH A7) HZ NEE S iniae #A EF TR 17
ok & Aoz T T3 S. parauberis®] G A @ wiilo] sfuke] a3t

ot ST
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