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Comparison of RAPD Profiles and Phenotypical Characters of
Streptococcal Strains

Jin-Kyung Song, Jong-Hun Kim and Eunheui Kim'
Department of Aqualife Medicine, Yosu National University, Yosu 550-749, Korea

Streptococcal infection is one of the most serious disease of cultured olive flounder, Paralychthys oli-
vaceus in Korea and caused by more than one species. However, there has been considerable confusions
about the taxonomic position of the fish pathogenic streptococci. In this study, We performed the randomly
amplified polymorphic DNA(RAPD) pattern analysis to evaluate the possible classification in 8 streptococ-
ci isolated from diseased olive flounder and reference strains based on their DNA structure. RAPD PCR
with DNA solution prepared by simple boiling and 10-mer random primer was appeared to be a good tool
for discrimination of different streptococcal strains. Phenotypical characters by simple biological test and
API 20 Strep corresponded well to the specific profiles of RAPD in streptococcal isolates of this study.
Therefore, the RAPD profile was considered as one of differential characters to discriminate the streptococ-

cal isolates from diseased olive flounder.
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o2 Ao SRR FAolFol & 7
E FIUTY (Lee et al., 1995 ; Oh et al., 1998).
o] AHFHFF (Streptococcosis) 2 F
o AgTEel Sste] WS AYL 3
e olBoE 5% olge) oRlM Wy,
Streptococcus difficilis, S. agalactiae, S. iniae, S.
parauberis, S. equi, S. equisimilis, S. faecium, S.
pyogenes, Enterococcus faecalis subsp. liquefa-
ciens, Lactococcus garvieae (=E. seriolicida), L.
lactis 5°] & AW #d= ZoE 4TA
9)tF (Austin and Austin, 1999), o]+ o} A
ol me}, Aol Belsks ARYTRY EF
7t ©27] gEd ALeE B UAT, A
T4 < AL AE F 2 AT OF
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& ¥ ofzl, EFESE 7 Wio] sk A
T olgg by & o] HUS AR
F3Eh g7 wojolA FE = Strepto-
coccus sp. (Kusuda et al., 1976)2 LEHAH A
HAFAFE E. seriolicida (Kusuda et al., 1991)E
B\ G clrt, ©HA] L. garvieae (Eldar et al.,
199602 FHs= F £/ ¥l e
g, -2 YoMz gL ofF7Y QT IF
QA& 54 Streptococcus sp.2F3kal AT
(Lee et al., 1995 ; Oh et al., 1998), t}ek3l A4t
Fol A3 Y& AR HUth Leeeral
(2001)2 A3}eky 4 o 4y 434 L
garvieaed| Wt E-°| primerE o| &3l PCR
& 4NS Al A 3 U} slaols
N ¥ AT F 4L 2
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Aot I A3 35 ANEF F9 217F7F L
garvieae©| ™, Enterococcus sp. 573, Streptococ-
cus sp. 92 R3] L garvieae7t $AF
dg B3P

HIo = olfF WA AT E EFEE
o Ogd EAYESTH A77)HEC] °)4H
2} (Romalde er al., 1999 ; Swenshon et al.,
1998). 1222 oFAME FHAS} Zo] 8-
haemolytic streptococcal disease (Sakai et al.,
1987), 5 UITF-& Streptococcus sp. (Baya et
al, 1990)s} o] 7ledhe 9= =EL S
iniae infection (Eldar and Ghittino, 1999), =+ tur-
bot pathogenic S. parauberis (Romalde et al., 1999)
T2E 7ledy Jrh GutFo s F Eo
primer7} W0l 3UA B AE, IFHLAY
ANFTES BRI Ao Asjery =4
B4, Kitd] 9% 54, AF AE5H7E ol
24 52 stz o o5 B8l
A BRE 29 4 AH R Ay 2
2 4G A% AlE AL F Ake B
o] t}. L garvieae (Zlotkin et al., 1998)L} S.
iniae (Berridge et al., 1998)2] 7399 =, 16S
tRNA geneS #=E 3 specific primer7} 7j¢
Hol, B2 7oA olgHI Utk 2y
Aoki et al. (2000)2 L. garvieae®] 16S rRNA
sequence?} L. lactice, L. piscium, L. plantarum, S.

o
M

=)

agalactiae, S. bovis, S. canis, S. equi®] sequence 2}
90%0°l’ 32l AEAE BolBE EA primerE
o]-&3F PCRoY| 9J3lq L garvieaeTt Eo)Z 0 &
TEAMHEE olEigol Atks AL AAFY
oh H2elE A WA DNA 72H0lE o
£-3}+= Random amplified polymorphic DNA
(RAPD) analysis& F3led A9 F74,
Ee FHAM Y Aol daAElE TRt 9
71 3= 7 At} (Moschetti ef al., 2001 ; Rev-
elo et al., 2003).

£ A7) A= random primerE ©]-£3%F RAPD
profilesS FA'dA oA FEsEe AHFTFE
o Bl 0|88 & UEAE Yol Azt

AFE - A2y

gojol A £E ANNTIe FUYH
S48} M@k

AlBBFE

+ Ad¥dls {dA HoloA EEd du4
T 10 F59 JIFFZ L. garvieae (KG+),
Streptococcus sp. (NG8206), E. faecalis (KCTC3206),
S. pyogenes (KCTC3096)& H-¥utol A3l
T} (Table 1),

Mz 20183

AEFTE BF 24~48A7F B 3718 %
122 1%9] NaCle] 72 BHI (Brain heart
infusion) brothojl A A wjkst & ARR3lgTh
Koneman et al. (1997)2] ¥o) @iz} Hl79] 3
BIEH, A3 AAAEE AAses 1
Aol A3 zho] FAIHT.

API20 Strepi 0|88 5%

API 20 Strep kitE ]88 FAHWHL Ax3
Ate] manualell wkom, 4A7F v YA e} 24
A|ZF v k23S APILAB identification System
(APILAB Plus, V 3-3-3. bioMerieux, France) & =
A3

DNA A2 Fd|

A 7+2] total DNAE BHI broth2 30°C o] A] 24
AIZF w3 NGO 2HE alkalilysis$} boiling
Wyoz ztzk ZFuslgch Alkali lysiss
Ausubel et al. (1995)9] mini prepel] 2]3F DNA
ZA Pe R HAA ST 3 boilinghH e
Z total DNAE FH]317] 935t Alaajgale
90X 10°cf/mt 2 ZA3tHch Al wlFy 5ml
ERE S Fol 33 N3 F, 5049
a5 Tl Bf-38le] 100CHA 587 &
ATk ©]A& 8000 rppmoll A 5E7F 4] E-2] 3]
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Table 1. Origin of the strains included in this study

Strain Host Region Year
Streptococcal isolate
ST9801 Flounder Yosu 1998
ST9806 Flounder Goheung 1998
ST9811 Flounder Yosu 1998
ST9814 Flounder Wando 1998
ST000! Flounder Cheju 2000
ST0002 Flounder Cheju 2000
ST0101 Flounder Yosu 2001
ST0102 Flounder Yosu 2001
STO103 Flounder Cheju 2001
ST0104 Flounder Cheju 2001
Reference strain
Enterococcus faecalis (KCTC3206) Human
Lactococcus garvieae KG+ Yellowtail Japan
Streptococcus sp. NG8206 Ayu Japan
Streptococcus pyogenes (KCTC3096) Human

A2 7354 boiling DNA A| B2 0|83}t

RAPD analysis

AN T FES] DNA 7249 HolE 2]
913}e] Romalde et al. (1999)2] #lHo| uls}
RAPD patterng #4383t} Ready-To-Go-
RAPD analysis beads$} 10-mer Random primer
(Amersham Biosciences, USA)E ¢]-&3}a] PCR
30 cycles (denature - 95°C, 18 ; annealing - 35C,
2% ; extention - 72°C, 28#)E QA AR-E
primer Primer 1 (GGTGCGGGAA), Primer 2
(GTTTCGCTCC), Primer 3 (GTAGACCCGT),
Primer 4 (AAGAGCCCGT), Primer 5 (AACGCG-
CAAQ), Primer 6 (CCCGTCAGCA)©]™ PCR 4+
E-& 1.5% agarose gelol| A 71953t et
= DNA band patternS B2 8}{th DNA 23]
Holl W& RAPD profiling 442} X}ol& @olki7]
2]&}ed, alkali lysis ®H %} boiling {2 2 STI8063}
ST9811 (Table 1)EXE] DNAE ¥|3la PCR

< AAFET A primerg A€ 37] {13}
o ST9806 DNAE template £3}17 primer 15-E
67kA] AHg-3ted PCRE AAISHATE 31 £
Tl AHGE AAdTFES RAPD profiles2
boiling© 2 Z=Hl¥ DNA solution® Z primer 5
£ o83t PCRE A% F Blusisict

A7 Y F A ek mainbandE2 28
o] w}2} Dice coefficient (Sd=[2A/(2A+B+C)] X 100
; A, matching band <= Band C, A& T band )
g Ast #77 FAREE F7FE

a1 % 08

HMMT R MEE EREY

AHEE FFEL BF O9YN T
2 &874°] |13, catalaseE AJAFsER] Ftrh
olE9 B¥ E/FFH 5AL Table 29| Yrehl
2tk ST9801¢} ST9814 = HIFF2I S. pyo-
genes®t £U3 EAAL BRFow, STO001,
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Table 2. Characterizations of streptococci by simple biological tests

Gram Production of Growth at (on)
Streptococcal strain stEn  catalase cy(t)(:(ci:(lj]ra:?e PHO 6 2122 10 asic hydrolysis Hemolysis
ST9801 GP - - - - - - B
ST9814 GP - - - - - - B
ST0001 GP - + - + - - Y
ST0002 GP - + - + - - Y
ST0101 GP - + - + - - B
STO0102 GP - + - + - - B
ST0103 GP - + + + + Y
ST0104 GP - + + - Y
Streptococcus pyogenes GP - - - - - - g
Streptococcus sp. GP - + + + + + 4
Enterococcus faecalis GP - + + + + + Y
Lactococcus garvieae GP - + - + + - a

ST0002, STO101, STOI2E &3 A ojle] EA
Eo] MZ ZSit) ST01032 . #F3¢] Strep-
tococcus sp. ¥ E. faecalis$®} EXE Z539A
T STOI4E 1 BA4o] REHOS Holg 1
Aot

API 20 Strep identification system0l| 2|8 55

|2 EEFFES API20 Strepo 2 FAG
ZAIE Table 30 A|AIEIA Tt WA BHojZHE
29 ST98017 ST9814%= ID number (ID No.)
41610172, 18] ST0104-2 ID No. 41615102
2 72 EAHEE 99.5%2 3% S. pyo-
genesZ FAE Yt} ST0103-2 ID No. 5143710
9] E. faecalisZ, 12|31 ST0001L ID No.
71407109 E. avium 2 2 90%°) 42 =R EL
BHon ST0002E ID No. 70421102} L. lactice
2 546%2 FREES Ko, A = 3l
+ A¥E= ot ¥ ST01013 0102 &
+ ID No. 41621172 database Yol Y A]31= &
F7} 19ch ID No. 41621178 Tida et al. (1991)

o] FEFTol AT EIHWY 416201701}
4162115¢ B2 F53E& 7H Aoz ®HyY
F175Ql E. faecalis KCTC3206= ID No.
51437108] E. faecalis (98% 82, 18 S.
pyogenes KCTC3096-2 ID No. 01610142} S. pyo-
genes= (999% B-g) ¥ FAHHNCEZ
AY F34e k= gle Aoz A=l

lida et al. (1991) API 20 Strep identification
syseme ©]&3te, ojffEe] ANFTIE
S8R Ath 18y Al gloiA, e
5ol A T FYg APIID number7} dojz|=
735 B oldel FY #Fl st 53 AP
testE AAISIAS o, AAR5ol wel OE ID
number7t AR F¢7} YeRsi) oejzhe)
Ale] Asera Ao 9% ERe AdAnd
AEx2E 5o 3 dFE Bt AT L
g Utk ZLely ©]E2 database Wol| sig B7F
o] YESA T test Hgoll FAQle) A%
ID number7} GAA = #FEL FY groupl
2 72T 7 Atk AE AAF 8 gl
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Table 3. Differential characteristics of streptococcal strains obtained with API 20 Strep identification system. Results were
recorded after incubation at 35° for 24 hrs

Strain Streptococcal Isolates (ST~) Streptococcus  Enterococcus
Test 9801 9814 0001 0002 0101 0102 0103 0104  Pyogemes  faecalis
VP - - + + - - + - - +
HIP - - + + - - - - - -
ESC + + + + + + + + - +
PYRA  + + + - + + + + + +
aGAL - - - - - - - - - -
BGUL - - - - - - - - - -
pGAL - - - - - - - - - -
PAL + + - - + + - + + -
LAP + + + + + + + + + +
ADH + + - - - - + + + +
RIB - - - + + + + - - +
ARA _ _ - _ _ _ - - - _
MAN - - + + + + + + - +
SOR - - + - - - + - - +
LAC - -  + - - -+ 4 - +
TRE + + + + + + + + + +
]N'U —_ — - —_ — — - — — -
RAF - - - - - - - - ~ -
AMD + + - - + + - - -~ -
GLYG + + - - o+ o+ - - - -
BHEM + + - - + + - - + -
Result® S1 S1 El E2 S2 99.9% 98%

Result’ : S1, S. pyogenes (99.5%) ; S2, S. pyogenes (93.2%) ;
El, E. avium (98.1%) ; E2, E. faecalis (98%).
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RAPD analysis® DNA £2|¢ U primer M
Alkali lysisol] 23} total DNA A} uhgoz
23 ST9806 & ST9811 DNA S} boiling ™ ©.
‘2 Zv)% DNAE $Alo] RAPD $42 & &
27}, DNA band patternd]] £ zto]& vehlA]
ok} (Fig. 1). o]+ boilingdl] ¢}3le] H2l3k v}
Ho g ZH]¥ DNA solution (Lanes Ab, Bb)o] &}k
A2 RAPD analysis Z 3ol & F&g 0
AA Gethe A& 9vdith @9 Alkali lysis
o 9Jsle] DNAE ¥-2lsh=tle 1217 o]4to]
20% B ollEl, o 7EA] AJRE ARg-sfok
ot 124 boiling© 2 DNA solutiong 3=H]
S = 208 AEY A7 229 AJoke] A
o] EX ¥LB & 3] FAFHola & 5 3l
RAPD profiling S W2 &}7]o 7} o143
primerE ¥ 3}7] #13tq boilingH 2.2 F=H] %
ST9806 DNAE 671X primer2 z}z} whS-AZ)
the, PCR AHEE 7|9 %53k band patterng
v W3l o} (Fig. 2). Primer 1, 2, 3,4, 69 2J&} 1}
Elth= DNA band 45 HAY BH3IX] oo},
o2 & ¥Indrld] AR e &

e =

Aa

Ab Ba Bb

Fig. 1. Comparison of RAPD profiles obtained with DNA
prepared by alkali lysis or boiling from streptococcal iso-
lates employing primer 5.

Lanes : Aa and Ab, isolate ST9806 DNA by alkali lysis and
boiling, respectively ; Ba and Bb, isolate ST9811 DNA by
alkali lysis and boiling, respectively.

AL 47)2] bandE A § primer 5 (Lane E)
7} 7V o13H ] ReE waE ek H2 Rav-
elo et al. (2003)% & primer 5& o] &3l oF
WA L garvieae2] DNA fingerprintingo] 7}s
atthe g Bastgch

A&t ®2| RAPD patterns H| !

Primer 5& ©|&3l9 Jxor Balg 8FF
o} Fartsol i3k RAPD £4 ZA3E Fig. 39|
AAsATt BEYH EHAEFI FABIAY
2ol E Hole gFES RAPD profiled| ME &
AbetAY, FE§ ztelE HHth ST98013
ST9814, Z12]3 ST01042] band profiling (lanes
E,FandL)2 olF frARH el ol A
3154 378 ke API 20 Strep KitE ©]-£3
SN GO A (Table2 and 3) o] & Al ®a] 75
7} B5 S pyogenes® 2 FRA R} AX|s=
Azt & F vk 28y o) 872 main
band& F4 S 2 3% RAPD profile2 A 7FF9
S. pyogenes (lane D)) A3} AJF3H 2}ol7} glo,
RAPDA}e] FAME7} 40%<t}t, Romalde et al.

F1 P2 P3 P4 P5 P6

Fig. 2. RAPD patterns obtained for the streptococcal isolate
ST9806 with 6 kinds of random primer, from P1 to P6.



Characters of Streptococcal Strains 57

ABCDMETFGHI
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Fig. 3. RAPD patterns obtained with § streptococcal isolates
and reference strains employing the primer 5.

Lanes : M, DNA size marker (1, 1.5 and 2 indicate kilo-
base); A, Enterococcus faecalis ; B, Streptococcus sp.
NG8206 ; C, Lactococcus garvieae KG+ ; D, S. pyogenes
E-L, Streptococcal isolates from diseased flounders (E,
ST9801 ; F, ST9814 ; G, ST0001 ; H, ST0002 ; I, STO101 5
J,ST0102 ; K, STO103 ; L, STO104).

(1999)2 turbotol| A E-21 € S. parauberis 4TF
o ribotypingsl Al 0%014He) E& AEAE B
o] 7+ ribogrouplE EFEHALH A E
RAPD pattern Aol A= FAEE7F 20~90% 2 T
WFHA th= AE Bg b ok o|H 3§
atol7b FY F WellA X Hell whe}, B host
of Wt ME thE clonal lineg A3 AIA
T REOY JPEETh ol JHY dlellM £
oA x|l A EE] == S. pyogenesSt Aol A
BE5E= S pyogenes7t A2 THE clonal lineS
4% Zolzh B 4 Aok e HEA A
353, Aty gl <oty ERFHAH
AYdF FTE YoiA, FATARE ER
wyoe gas Hate W 5Y FE N
AEAe]l ¥ A7t Ae7t 3 e Fld
E F2 A4S Hole 97t vEiERE o
HgFaEe] AEFIE Wosioy stk 1
HES 2% BEFFE TR OUE A4
HTFREL POE FHA AET dlolo}
g Aoz Aztdr

S API testoll A E. faecalisZ EFAHE
ST0001 (Lane G)& ¥F¢5 (Lane A)9} X3HE
Z zpo]lE& EFPEul RAPD AlolA+= 83% A=

o] $AME BYth 3 72 Enterococcus &
o2 BEE= ST0103 (Lane K)& ¢ 66.7%2
RAPD pattern FAF=E Hol E8YH E727
o & dAsGe. EgeryEr ST01013%
STO102% API database 2 277} E7F=g AT
E¥¥ A EAJ7} RAPD profileso] FU3HAl 1+
Epste), o]9k 7+ FA3= RAPD profilesTHo 2
T AdTEFEY EF 2 FFHo| rhedlde
RE usnz oest ojFH A AT

E& U4 oE RAPD profiles®] EF3}7F €
L3 Ao 7 wort

2 o

AHGTFAFTE FH dRdd & FJHE F
Fadge shEA ok FRY A
ol & A AA3L Y= AT U
2lth E 97+ 10-mer random primerE ©]-&-3}
RAPD profiles& ‘gx|ol A Eel=&= 37+
9] FA ol &T F YA gothr] 3k
A BT G HoldlA EEE AT
8 79 F AFEY AETHA B 4,
API 20 Strepel] 2]3F FA 2 RAPD analysis&
AAElY O AHE vk AlE #5559
AESAA 5433 APl test 237} FLS 5
E (ST9801% ST9814, 18]37 STO01013}
ST0102) RAPD profile’s A2 Ed3% uba,
EHYFF EA Aol7t JE #FES RAPD
profilesdll M 31t zlo]& HAoh T2y &
F52 Enterococcus faecalis$} ST0103-& A
A 5433 APl test A3t FU3Al YEbsk
Lo B3} RAPD profilesoll A Z}ol& B
At 38 ST98013} ST9814% API data baseol)
X1 99.5% & 2] S. pyogenesL. B2 FAHIUO Y,
BE @5 S pyogenes3 333 thE A=
Ho Adqd+de F 7ol g Az °
SFE HAFU By o2}, EEH A }o]
o] 17+5 RAPD profiles E4]9]] 2]3le] o] FH
A AAGFAEL BRIV 7HE AR AL
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HA B
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