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Development of 16S rRNA targeted PCR for the identification of Vibrio spp.,
the causative bacteria of the disease in cultured sea urchin

Strongylocentrotus intermedius occurring at low water temperatures

Yok0o SOGABE, KENICHI TAJIMA,* REIJI TANAKA, ToM00 SAWABE AND YosHIO EZURA

Graduate School of Fisheries Sciences, Hokkaido University, Hakodate, Hokkaido 041-0821, Japan

The causative bacteria, Vibrio spp., have been isolated from the diseased sea urchin Strongylocentrotus inter-

medius at low water temperatures. To develop a specific identification method for the pathogens, species-specific

nucleotide sequences in the 165 rRNA of Vibrio spp., were determined. We designed two PCR primers, DA2F

and SK1F, based on the nucleotide sequences: DAZF forward primer (nucleotide numbers 456 to 476 in Es-
cherichia coli 16S rRNA) for Date isolates and Sk1F forward primer (nucleotide numbers 455 to 478 in E. coli 16S

rRNA) for Shiriuchi and Shikabe isolates.

The PCR product with about 1kbp was obtained in all causative bacteria from Date, Shiriuchi, Shikabe
Breeding Centers and some of Vibrio reference strains by amplification with DA2F-1540R primer set, however,
those from three Breeding Centers differed from the reference strains in the case of growth at 30°C. PCR amplifi-
cation with SK1F-1540R primer set was able to differentiate the causative bacteria from Date and those from

Shiriuchi and Shikabe. These results indicate that PCR amplification with two primers is useful for identification

of Vibrio spp., which are the pathogens of cultured sea urchin.
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1994~5 R HEEH T OFE, M B LUEROT
N7V B2 =BT, 5~6 HDOEKE
(11C 75 13°C) M fTabhn % EANFEEIC KB
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N/CEE, MEFRCIEERLR S S OOMIRE LU
KOFERDBELL T2 & s, Vibrio BOE—8
BErEZONLZY L2L, ZDkoO DNA-DNA A
PEOBRIRE R 5, FEBREEE &K « BmdskE
HE L IR L2EBETH DL EHDHPHL T 5,2 1995
FLARE, I« BEENEEIC & A RER D HEEDO AN
BHLODHEDLDICREL TnbH, &L 2FIC
HINOOMBLUANOREEAEEY /X —THRENRD
NAHEDICI -7, Vol X ——TRERNPREL
7-BRIC I3 ek A+ OFE « OREH» &R ORI 23T 7%

NS, TO&DEHE TIIRREOR S REFBE &
L CHi SR & BB S fifiig 2 H v Hh T
7oo LU, SMFTMEIC & 58 E NIV IEEE UG
B, LOEEEOSVCAESECHENE TN TS,
% CTARMHRETIE, R S MPLE I & 5 8RR
JRIC E B WRREORE & it 4 5 72Hic, Vibrio
BTN Z OITFIBE & FEds L O « B HE O
JREHEE O 16S rRNA JE T Ha A B O el kest 20 5,
B R 1 4 21 7 B 71 % forward primer (2 fiv 7= PCR
Wk BREZRAI,

MR EFE
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Rk 5N B Vibrio sp. (Sk1~Sk5 #k) 5%k, 44
ZE R AF D Vibrio J& xF WE ¥k 34 ¥k,  Alteromonas J& ,

Deleya |&, Marinomonas J&, Photobacterium J&, Pseud-
oalteromonas J& Pseudomonas & ¥ L& U Shewanella J& %t
TERkDET 29 Bk, BMER L ¥ —SEHK» &0 8L
7= Alteromonas & @ (H8 #, No. 14 ¥k & No. 27 ¥F)
38k, Pseudomonas JEE#E (No. 12 ¥k & No. 15 ¥k) &
Vibrio B e (No. 3%k & No. 26 ) £ 28k, [EH
SR &5 L 7z Vibrio sp. (Ual #k & Ugl #£)% 2
BRds JUNF U A LS O WER R E Vibrio sp.
V365 #, ¥ E/A TR EBEROWEK, S5 72 Al
teromonas J& @ (OMb529 1-5 £k, OM529 1-16 ¥k,

OMO918 2-16 #k, OM918 2—-17 ¥k) 4 ¥k, Pseudomonas
BEkk (OM529 1-9 #k & OM529 1-14 #k) 2 % fitE
L7z, SbiT, PEfEE LY 2 —TRIDFE L 7B
T AR O B L 7o IRIE M D 7e Vibrio sp. No. 19 #
& No. 36 BkO#EF 97 Hha (3l L 7z (Table 1), #taA
EH TR FER S TR IR L 72,

DNA O DNA OhithiE Wizard Genomic DNA
Purification Kit (Promega) %R\ T{7- 7z, fLERE
%% 8 mL DK AESHICHERE L 20°C TR & >
B Lok, EOoHE (14,000 rpm, 2 min) L THEE
L7z, B N7 Bifk% Nuclei Lysis Solution = &i&%,
80°C CTH IS S HERICKEARHL 72, LD,

Table 1. Bacterial strains used in this study

Strain Strain No./Source

Strain Strain No./Source
Vibrio aestuarianus LMG 79097
V. adaptatus LMG 7889T
V. alginolyticus LMG 4409T
V. alginolyticus V-447
V. anguillarum NCMB 6T
V. ordalii ATCC 335097
V. compbellii ATCC 25920"
V. cincinnatriensis LMG 78917
V. costicolus NCMB 701

V. damsela ATCC 33539
V. diazotrophicus ATCC 33466
V. fisheri ATCC 7744
V. fluvialis LMG 78947
V. furnissii LMG 79107
V. harveyi NCMB 1280
V. harveyi LMG 7890
V. hollisae JCM 1283

V. logei LMG 14011
V. mediterranet LMG 112587
V. metschnikovii LMG 116647

V. mytili LMG 16865
V. natriegens ATCC 14048
V. navarrensis LMG 159767
V. nereis ATCC 25917
V. nigripulchiritubo LMG 38967
V. orientallis LMG 78977
V. parahaemolyticus HO5

V. parahaemolyticus LMG 28507

V. pelagius ATCC 25916
V. proteolyticus NCMB 1326
V. salmonicida ATCC 43839
V. splendidus ATCC 33125
V. tubiashii LMG 109367
V. vulnificus LMG 13545T

Vibrio sp. Dal-5, Sr1-5, Sk1-5

Vibrio sp. No. 3, 26, 19, 36, V365
P-2P44, Ual, Ugl

Photobacterium leiognathi NCMB 391

Alteromonas macleodii 1AM 129207

Alteromonas sp. OM918 2-16, 918 2-17
OM529 1-5, 529 1-16
H8, No. 14, No. 27
Deleya aquamarina IAM 12550
Marinomonas communis 1AM 12914

M. vaga IAM 129237

Pseudoalteromonas antarctica CECT 46647
P. atlantica NCIMB 3017
P. aurantia MCIMB 2033
P. aurantia DSM 60577
P. carrageenovora MCIMB 302
P. citrea KMM 216
P. citrea ATCC 297197
P. elyakovii KMM1627T
P. elvakovii IAM 14594
P. elyakovii 021, 022
P. espejiane TAM 126407
P. espejiane 017
P. haloplanktis IAM 129157
P. nigrifaciens 1AM 130107
P. piscicida NCIMB 645
P. prydzensis ACAM 6207
P. rubra ATCC 295707
P. tetraodonis TIAM 141607
P. tetraodonis KMM 458
P. undina 1AM 129227
Pseudomonas sp. KMM 636
OM529 1-9, 529 1-14
No. 12, No. 15
Shewanella hanedai IAM 126417
Shewanella sp. KMM 3299

LMS: Laboratorium voor Microbiologie Universiteit Gent, Gent, Belgium.

JCM: Japan Collection of Microorganisms, Saitama, Japan.
TAM: TIAM Culture Collection, Tokyo, Japan.
KMM: Collection of Marine Microorganisms, Vladivostok, Russia.

NCMIB: National Collection of Industrial Marine Bacteria, Aberdeen, Scotland.

ATCC: American Type Culture Collection, Maryland, U.S.A.

ACAM: Australian Collection of Antarctic Microorganisms, Australia.

CECT: Collection Espanolade Cultivos Tipo, Valencia, Spain.
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RNase Solution 3 uL % Jil 2 £ 5 1B & L T 37°C T 60
SRS S 7o, FE CHA%, Protein  Precipitation
Solution 200 uL iz #HEL 5 RIKAS L7z, 3O
(14,000 rpm, 2 min) #%, kA &E0 A4V So/ /)1
600uL Az F 2 — 7% L <R RY, &9 8
(14,000 rpm, 2 min) T DNA % {bB X W7o, g% 70
% T2 TEE LRSS0, 850/ DNA
% TE buffer (10 mM Tris-2 mM EDTA, pH 8.0) |
fi# X 4 template DNA W #1872, T OBEEIZHER 4
AHET-200C THREFEL 72,

BENEERIORRAENIC T T (4 v —DHKt Fx
HEFERE 2k (Da2 #k & Dad k), 5079 « FE ik 5
R & 1 ik (Sr3#k & Skl #k) ¥ & UF Gene Bank data-
base 7» S L 72BN Vibrio JBHIES 37 BfE, Pholo-
bacterium JB 3 BfE, H70, M¥PEETIEFE Y ZBEH,
5o #EL 7 Vibrio sp. 3 #k(Ual #, Ugl #, Ud10 #£)®
BRUNTY 0 LT R BERRS Vibrio sp.
V365 ¥k @ 168 rRNA SE(Z TR FEE 5 O it 72 &
P B SRR B & i« B0 e ok PR PR I e SR A L 41
o R L s, MRNE I Ry 280, P
R IFEINE IC 2\ Tl forward primer & L C DA2F
F A4 <—, 5'-GGTAACGTTAATAGCGTTATC-3’
(Escherichia coli numbering 456 7> 5 476 & 244
% 21LRE5) &, P« BEESHSR BT 12 D\ T for-
ward primer & L C SK1F, 5-GTGTGTAGTTAATA-
GCTGCGCATC-3'(E. coli numbering 455 /» 6, 478 %
HICHYd % 24 8) %#&HL 7=, reverse primer &
LTCaAZN=YIN 754 <—ThH5 1540R 75 f < —
5'-AAGGAGGTGATCCAGCCGCA=-3'%# /=, 7t
B, TTIHEL TOA LD I HRENE & B
FREREZR—EETH D, TNSERENE & bk
WE ISR ARBTH 5,2

16S rRNAE R F O EIE 16S rRNA #E & T D iE
K, BETLed 74—ty F&HAWTPCR %17
- 72o DNA JFE % 100 ng/100 uL (PCR i) 12 7%
% X DB L 728738 © template DNA 5 % & 5
PCR xJ&# [1x PCR buffer, ANTPs mix (% 200 M),
0.2uM DAZF primer-0.2 uM 1540R primer, 1.5 mM
MgCl 1 I RXFNA AN T ERBK, F—<IT A7
< — (PERKIN ELMER PJ-2000 Model 480) # JH\
94°CT1HomMFEL K, BEMH (94°C-1min), 7
=DV (58 C-1min), fHEKI (72°C-1.5
min) DA 30cycle #9E L, 16S rRNA BEZET O
BEA 1T - 7,

SEREE) ORI 1.5% 7 /8 — ZTESHKENC L 0 1T
- 72, 7Lt 0.5 x TBE buffer (89 mM Tris-borate, 2
mM-EDTA) {27 #11—2Z (Nippon gene) % il CfF
B, k#)IZi3 0.5x TBE buffer % fivy, #930 4Rl

i CEBE (100 V) OB A 1T - 7o, pkENAFEHT,
16S rRNAGE = TR E Y 5.0ul 0 F B~ — 71 —
(30% 7 Utnmo-i, 025% 7L 7 /—ILT)—)
LOuL # G SH /7o b DEER L 72, Bk, © L
LFVUTLTOTA FTYE L TEIEBS T CTHlz
L, OHEHRSRERNE &R~ D# 1080 bp D/ F R
DHEN/ZLDIZDONWTIL 30C TOREFOHEL T/,

AHERE L ORHOEE  duEEKEREE Y 7 —
AT CRE RO Ak, MEHK, FENTE L
URIE KENBEMNED R L 72, 7 2GR 75
%6 BB AN LK T, #EKFEREE I B (kA 0 L
R TEE LU 2o, 7 2R IERE, RIDBA 7L o — L
TIHmHE, WETES S TR Tk RIS MIC KRS
KL 72 BB N TEY, FEKEPEEN SR ER
WECERA,, 75% WE A LK CTHET AN L Tk
HUZEBER L 720 #BKERHT DWW TCHE, #9200 mL % FLRR
0.45um &7 1 )% — (Millipore HA) TE@EL, 7«
VR — % o KFERBEMICIE O fH 53 L 7o, 3B A tE
L 7=85H0% 15°C ¢ 5 ARk L 7o,

Vibrio BB DB SRIE Al L 7o & O KIEX
BRI S N7 O 5 BN & GFAEDL /o
%I L T TCBS SER M~ M L T &+ 7=,
N B DEEOH T HBEIES B O 7% K S SERIC
ML (RS AREIES B T 52) 30°C T
B L7z, 30C CHRELAVE (REREREIZ 30°C
TRELEWVY) ICOWTT 5 ARG, 7I)ba— 5]
AR, SEEEORMRR, SEEMRR, 4+ X -t
BRON 27— ERBROBRAERRIC L0 Vibrio B
AR 7o,

BET74v—t v MCL BB Fiac Vibrio B
BIZ DWW T DNA A hH L 7= #%, DA2F-1540R 75 A
=ty FTHIE, RV CRER S F—O# 1080 bp
DGR EY 15 6 N7 EkIC > T SK1F-1540R 7 5
A<=ty FIC X DHEIR%ETT 572, SKIF-1540R /5
AR —A2 v | THEIED A O N Bk AP » BEA SRR
R, HIROA LN D - 7-E Y FHEREEINE & [
EL 7

DNA-DNA HRIMDRIE  #ifsc SKIF~1540R 75 4
~—ty FMI&BHPCR THEDZ LN -EHRIC DWW T
DNA-DNA HRIHEIC & 0 JERE O RATER A 1T 75 - 72,
DNA-DNA HIR#OHIE L, Ezaki &0 F5 3010 (3T e
WLTT7 5 PEdF VIE#HDNA oA 710
V—=bNNATVEAY ALY 5 VEEIC K> TT - 72, FEED
Hisk R R B R 220k Skl #ko> DNA %3 DNA &+ L 7-,

BREIURE

MK 2 #k (Da2 ¥k & Dad #k), 40P « BE&6
RN B & 1R (Sr3#k & Sk1 k) % L O Gene
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Bank database 7> 5% L 7zBEE0 0 Vibrio BAIE 37 B
f&, Photobacterium B 3 Bifl, MW RZE CIEEY _BE
057 8E L 7= Vibrio sp. 3 ¥k (Ual £k, Ugl#k, Ud10
P B XU Y0 AT A BERR R Vibrio
sp. V365 ¥k @ 16S rRNA & T-H &AL 71 O FLBc i
o, FE LUMA « I RFEERERE O DO
REFZREBEL o, ZOMKER, WMENKE L LD
Vibrio « Photobacterium J&FHE & OE CHa R T 557
N, xS PERKEEE SN« BEEHRREE & T
Y BT O AALAS, E. coli numbering 456 7> 6
476 F/ B ICH Y 3 2 EHXEFI ORI A DN/, £
T, et R R R R e B B TR, E. coli
numbering 456 7> H 476 F B i AH Y ¢ 521 ¥ &
DA2F /5 4 < — (forward primer), HI « BBk
BRI W B A IEECZIERAL, E. coli numbering 455
HHAT8FHICHY ¢ 5 24 H % SKIF /5 1 < —
(forward primer) & L, reverse primer & L T .=/~
N T5A—ThH5hA1I540R TS5 A <—HT2H
DT 54—y FRIERL I,

%4, DA2F-1540R & SK1F-1540R O~/ 5 4 < —
o bEBAWT, HE, Rk JURESHRERES S
Btk ET 15 ki PCR #4#g % 17 - 72, DA2F-1540R 7
S 47—y FEHAWPCR T, ERE 15EKT
NTCICFTE O 1080 bp DI¥IEEY 73 A4 H 7z, SKIF
-1540R /5 4 <—+t v F & B/ PCR TiX, B0 E
FOBERS R BRI O % 5 KRG FTE D A A D pE A7
BE S 7o, FrEEBKEER S HRICIIHES 2 b
oo dz (Table2), ThoOfEEN» L, DA2F-
1540R 75 4 = —+ » F & A7z PCRIC X - TAKRA
ERE R EEL 78, SKIF-1540R 754 v—1t v |
AW PCRICE D, PRl EEE &mm « Bh
FFEHEE ARG S EMBAETHH I EBATRRESH
720

% T Vibrio J& % BB ¥k 34 ¥k & 5 L T DAZF -
1540R 75 A <—+t v %\ 72 PCRIGIE %17 - 72,
TR L CWin W, Vibrio sp. Ugl ¥k, Vibrio sp.
P-2P44 ¥k, V. hollisae 35 L. U V. fischeri iZJRRE & 7
—H A XOWRED P A LN, S 6IC, B Vibrio
B 5 BB B kR LA OB I D W T AL IERED A A b h
HED RTINS, BN EY VX OB
K B 58 L 7 Alteromonas &, Pseudomonas J& %3 kU
Vibrio B E W& 2 ¥R D &L 6 ¥k, Vibrio B LA O Altero-
monas J&, Deleya |&, Marinomonas J&, Photobacterium
B , Pseudoalteromonas |& , Pseudomonas)g ¥ & O
Shewanella BXTIBEE 32 ¥k, S HICAREORIE KR &
SRR (13.2°C) RRC T AR B R O#K P B0
st | 7= Alteromonas JB B Fk 2 ¥k (OMb529 1 -5 %k &
OM529 1-16 ¥k), Pseudomonas J&EKE 2 #& (OM529 1

Table 2. PCR product from DNAs of the causative Vibrio
spp. Dal-5, Sr1-5 and Sk1-5 with DA2F-1540R and
SK1F-1540R primer sets

Primer set

SK1F-1540R

Strain
DA2F-1540R

Dal
Da2
Da3
Da4
Dab
Srl
Sr2
Sr3
Sr4
Srb
Skl
Sk2
Sk3
Sk4
Sk5

[

T e S
o+ o+ o+ o+ o+ o+ o+

+

+ + + o+

+: positive
—: negative

-9 ¥k L OMb529 1-14 k), HERE LV X —THRED
FAE L 2By — @208 L 2RO LW
Vibrio sp. 2 # (No. 19 ¥k & No. 36 ¥k) 12>\ T 6f
TR, FORR, BIETULEEL VX —DOREE
IKHs B 438 X 7= Vibrio sp. No. 3 ¥k & No. 26 ks LU
g 2 — O KRR O 5 BE L 72 Vibrio sp.
No. 36 BRICFEE & F—0#) 1080 bp DIEIEPEY 1R
Hon/e (Fig. 1),

7t 15, DA2F-1540R /5 4 v —+t v MIZ X AHIRIC
BT, FEE S R—Y A ZOMBIRED DL SN
Vibrio sp. Ugl ¥k, V. fischeri, V. hollisae, Vibrio sp. P—
2P44 Bk, BEIdsK o e Vibrio sp. No. 3 # & No. 26
el LR Y v — 5 BB Vibrio sp. No. 36 ¥k
i TRICOVT30°C TOREBEORFEAR N, BINE
LS OBEKIE TN T30CTRELZI &, D, 30CT
PREOHWEFNL LIk - T, ThoEKEFRRE
B & DOERINATEETH - 72,

LT, #EBEICoWT, DA2F-1540R /5 f < —
Yy MO X LHIBATERL 2%, 30CTRBLAEVD
DIz oWT, SKIF-1540R 75 A < —1 v MIZ KA
B2 77w 203, AEBERETEETE, SOICFER
TREE LA « EHAREEE LK T 5 AT
x5 BN,

Wi, ArimE K EREN T 2 — IR B TERIK
BN REIE OFE N T SN HRFHAORAIFERIC,
B ORI E AT 75\ KRB R EE Vibrio sp. DRITE %
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Table 3. PCR product from DNAs of Vibrio spp. from
various samples which do not grow at 30°C with DA2F
—-1540R primer sets

Primer set
Strain
DA2F-1540R SK1F-1540R
Ikbp Bcl - -
Bce2 - —
Bc5 - -
Ba6 -
Bce7 - -
Bc10 - -
Bcl2 - -
Fig. 1. Agarose gel electrophoresis of PCR products Bcl3 -
from Vibrio sp., Alteromonas sp. and Pseudomonas sp. Beld - -
with the primer DA2F and 1650R. Gel was stained Be21 + +
with EtBr. Lanes: 1, length marker (1kb DNA Lad- Be2-2 B _
der); 2, Vibrio sp. Da2; 3, Alteromonas sp. OM529 1-5; o
4, Alteromonas sp. OM918 2-1; 5, Pseudomonas sp. Bc2-3 a B
OM529 1-9; 6, Vibrio sp. No. 19; 7, Vibrio sp. No. 36; F4 - -
8, Vibrio sp. No. 3; 9, Vibrio sp. No. 26; 10, Vibrio sp. F5 - -
Da2; 11, negative control (without template). F17 - —
G6 - -

+: positive
A%tz BAROEKETEITR S M EHED > b ¢ nesative
JRERE & A L 7= 475 % 89T L T TCBS %512
AL T S H 72, ChOOEEHORTEREIES
PR D A e g KBS AR R U 30°C TREFE L 7=, 30
CTHRE LGD - F2FRIC O W TR OB A IRIC 10
Vibrio BHIEE 16 Bk # H7z, Ch B 16>\, &
4 DA2F-1540R /5 4 ~—+1 v 12 & AI8IE 54T - 7=
FER, BEEAKD 58S N7z Be2l Bk I sk
RS & R — 1t o ADIIEFEY) 754 H417- (Table 3), lkbp
KT Be2l Biid, SKIF-1540R 75 4 w—1 o | T

LR N (Fig. 2) S &nn, 40 « BT
WEM—EELFE 20017, &k, B2l k75— 21z

AL T, BRI PUM G 128 L CltsE G

PWaml, 610, R R RE R ZENE Sk #k Lo

DNA-DNA AHE] M % A~ fb 5, 77.0% O R4

L7ze CHODEERNE, Be2l BEILANP « FEZ ik B

AR & F—JETH 5 LR SN,

. ’ B} £ A V o Fig. 2. A 1 electrophoresis of PCR products
- kj;l L I , LN ) ST O C SR E g garose ge C I P uc

H\L ')Tl_i '\\\ / ,:i %Eji&@( _-37 C 3? :C VI from Vibrio sp., Bc21 with the primer SKI1F and
DR, BLUARRETHI LA >OT 54—ty 1540R. Gel was stained with EtBr. Lanes: 1, length
I TO PCR B A HAEHE THNALT LIC L - T, marker (1kb DNA Ladder); 2, Vibrio sp. Skl; 3,
IEAEMO Y — FEEREILRE CE 50 & AR s Vz'lm'r{ sp. Be2l isglated from re;fring seawater; 4,
- negative control (without template).

KK, FRHOBEREOR T E DNA-DNA R0
D BLIEZH, TXNTOHHEKIC >\ T DNA- WA EEL 72, CORMETHENEOMSREFE &L
DNA R 2 S~ AT IERICH I LR 24 5, TIRKNE S MPTILE % H 7228, S{fHimEsic & A5
20006 A, TNETIUARBERORENR OGN/ - UMW EB G H 0, K0 EEEOE W RIEEOR
7oAt E R O Sl F— TR AR L 7 FMBEE NI, KPR CRIFR L 2 BIRER RN T 5 4
%, BROK I8 % &5 00 7 T BRI d5 00 A IR BRI D A= ik ~—%HW/CPCR & 30°C CORFTOHFEA TIN5
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