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A =2 B EAsl= P94 S AEQ Vibrio vulnificus® A 4815 F88A HE3}7] 918 PCR,
Southern hybridization ¥} real-time PCR-S 58 3le] A& Q=& vl ot AE HHEZH-E bead
beaterE o] 48 E2] A Wy 22 DNA £33 & 947 44315 7| E (Geneclean turbo Kit) S o] -8-5}«] -4 &
A (humic substances)Z AA3tg9. 90 #AL 3 2] FHAHhemolysin, wird; phosphomannomutase,
pmim; metalloprotease, wpE)E WA+ 2.2 A A % Za}o] ¥ A& FA] o] AME-3H= multiplex PCR u}] 3} Southern
hybridization®} ¥ 8 & ¥ (PCR/Southern hybridization)& 4% 3}51c}. Real-time PCR hemolysin A}
(whA)dl] B0 8 Zalo] v ¢} TagMan H3F & AHS-stgich AA 2SR -2 Ad 54 E9 7, PCR/Southern
hybridization} real-time PCR ¥ ¢] & Wzt A& 1 g 3 o 107 A9 A X FFE| U FFA =Y
(APW; alkaline peptone water) 2= 35°Col| A 2~3A] 7}, A1 7+ 2 vl @ A% A4 HAE 1 g7 2~107] A 27}
&) g PCR/Southern hybridization ¥ 3} real-time PCR WP 2.2 42t 712 4 9 AA= AL X
8} real-time PCR- 6~7A]Zt, PCR/Southern hybridization& F 36A]Zte] 485 %]}

Key words [] real-time TagMan PCR, tidal flat sediment, Vibrio vulnificus

Vibrio vulnificus= B} B.2) . 3K(family Vibrionaceae) V1 E.e] Q%
(Vibrio genus)®] £540] v TEH 18I T OEA
1979\39)]  Farmerol] &3 Vibrio vulnificus (vulnus = wound,
ficus = forming)Z BEEHATH15). =77} 0.5~0.8 x 1.4~2.6 pm
olx, Futwek, #e HUEYd, A 59 Az A FHE
otk BE T=A49 71 ARE 7 aL QlojA ma A 3-[st
At olsstch. f & el 5 7] WE) ‘lactose Vibrio’=
e e, 9%, pH7t Aol AR AQ0 Fe VAL 3
HlERAL 37°C, % 02~5.5%, E pH 7~9°]th(, 3, 4, 31).
V. vulnificus?’t §28be NEZ(V vulnificus sepsisyS X AHE0]
50%2A BAte) AgFAde] wet EAd ™ F(primary
septicemia)® 37+ (wound infection)y- 0.2 FEETH HEZF
e =L ulRs) v, Y&, ginh, ojxetd, 2H]Ql, B,
B, dlop=, dy)d), 5, vigds, 299 5 AA AGelA
BuEs glow vt e sikAgelA vid 108 B F 0.5
o] whallo] HuEw Stk oM wid AEH A gt
A9e] -2 18-20°C o1, G 2.5% A=Y = F= 404 ©]
el FAS Ao 7 2040732 AREIZE HASEAL $1OH 2000
W g 1YRE AT AgHoz A 5 Al v
).

V vubificuss ¢, THAE, JAXE, 429t oF 79 o
&gk sl MA@l SRk Ao AHHTH(4, 28). T
o] 749 M BHEME FA HEHE A2 HalEF o
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R S ArF HEAPE 2 F9 AeAs R
ANEE F dlded JYP=JTH2I, 43). ] e T84
3} o}ge Q7ke] Bgo] o]Foiths SHAA A EHH=W
HAA V. vulnificus?] HE A& BUE|FH ¥ A|A7E
278 ¥ opg i o AHAEA AN ¥
vilnificus®] B3N A ATE A% T A7 B AL
= gt o] 2 #3] PCR/Southern hybridizationi} real-time
PCRE AME3te] A BAEANAM 1 vunificuss A&stal A
Moz gAlsh WS BYIL, 71 4% VUEE ot
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AQo)| AL&S BF TFE Vibrio vulnificus ATCC2930754]
Agista FRAEEst A4 wrERE B Ltk
o] wle 2% NaClo] £5F LB vjA|E o] &3t ¥
vulnificus®} A% V0= S 30, A8t A3t F3 A
5L N8R AR AY EHEL o2 R 4
QFEZ0) B, BaEE AR Aol gae] A3t
A9 (F74 12625, B9 37°379004 20039 119 F TFRAG
of Had MBS ol&sted AHICE AH F Y=
eurete] 2 ml 3] 941EEl8 Rl 0.5 g% EFstal S
-70°Ce) E5 BASHT

CEEE

.
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V. vulnificus ATCC 293072 2% NaClo] Z3He LB 3 ¥h|A|
oA AT TEE B F o) RE] AAHIRAE o]8ste] 19
ZF 28 Wk (150 rpmysted BF O ARESIATE T HiAol
1%(viv) F02 FHF3I TY 2Z10F wjFehiA AER
wjFl S Bleste] FHT (0D )0k AEF] BAAEE S48}
Ak ¥ vulnificus 7% S8 UIg JeH St HTlo] dFE
v wE LA} Vibrio & FAo| RWHOZ AMEHE APW
(alkaline peptone water: 1% Peptone, 1% NaCHE AH&-3FATH
(33). HAENAN F29 DNAS WS E ¥ vubificus 5014
multiplex-PCR AT} ¥V vulnificus?}t EEA) dhon g o]F-9
AL FHE AN ¥ vulnificuss AFHOZ2 st 9zt
T A¥S At TAE 208 05 g (FA T A
A Eo] 509 2ml FBA ¥ vulnificus NE FHRE
=g gst] Wrlsinh. AEEEE 9 T4 A S
A BEAE AJSZES 14,000 x g2 3587 SAREs F5AS
AAsLT, ZF FHol| APWES | ml ¥ E58ta] 4°C9} 35°C A
Z}z} gN77A] lkste] HlEtict. g S wi e ARkl w
E V vubificus AF AEE ZARBKEA A HHE 0590 ¥
vulnificus AEZ 2 10 7} P|TF FEOE FF3L, 1mlo
APWE 71314 35°Co A S wiekS AAIE $ AIRBE (0,
1,2, 3, 4, 5 6NTHE Zo gt Y HAYE A8l F2
3 DNAZ multiplex-PCR % real-time PCRY] FH 22 AL§-3}
At

& DNA £5 ¥ 3N

A FHHEERE F DNA $52 583 W< mini-bead
beaterH (5, 20y W&t AMESAT). ¥ vulnificus cello] 7t
" 05g9 A HHE 2ml tube)dll 1mle] 2x TENS &)
(100 mM Tris-HCI, 40 mM EDTA, 200 mM NaCl, 2% SDS)&
H7pstar FGAIATH 3710 BFE 500 mg] glass bead (2173
0.1 pm)yE $3L bead beater (Biospec Products, Bartlesville,
USAYE AME8le] HolgsR 383) A58t AXE 3 F,
=229} isopropanolE DNA IAES Al 70% A2
A F HF 509 TE bufferdl] S35t 242 F-473

Vibrio vulnificus®] 2% H2E 169

EA8 AAs7H8 PVPP (polyvinylpolypyrrolidone) column
(5, )3 Geneclean Turbo Kit (Qbiogene, lrvine, USA)E Z}+7}
A)ske] vlal, B399tk DNA 2947 HAE DNAY| 5=
2 =55 F3% A Nanodrop ND-1000 Spectrophotometer;
Nanodrop Technologies, Wilmington, USAYY} Z7194% ©]v| A&
Sl Flstsict.

PCR
V. vulnificus® 5ol 02 &3] 93] Mg e fdx

Z hemolysin (22, 23), phosphomannomutase % metalloprotease

(18) S-A=e) A7 |ME L ulgto 2 7zt metojmE A1
I FEAxE (A, ol FAEHAck(Table 1), F-3A4F B
7NHEE TAR GAEE SEAE(whd, pmm B wpE)e] A
7% Z¥zb 704, 820 2 801 bpOlATh SFEAMES V. vuinificus
genomic DNA®] T3t 3k S0l e dA7|ME BA4S B3 &
o135}t PCR HHE-HLe | x =8 1.5mM MgCl, 0.2 mM
dANTPs, 0.1% BSA, 5% DMSO, 2.5 U Ex Tag polymerase
(Takara), 0.5 uM ZgtolH e} | e} FE Egste] HF 50 ul
7 H=& &4tk PCR AHE FFA17]7] A WHe R ¥
vulnificus E0]3F 3%2] Zeto| M(vwhd, pmm, wpEyS
ukS-of] BF A3 multiplex-PCRS- 33313 th. PCR 7382
lid €% 103°CollA  Al&3ke]  pre-denature= 95°CE 54,
denature’= 94 CE 18, annealing® 62°CoIA 14, elongation-
72°CE 1%, post-elongation® 72°CE 7237t F3Jstsict. SF1k
oo 303 wkE FaElgar, WSAIZES oF 2417 308C] A9
Hc}. PCR AHES 0.8% o }E2 Ao A7l EBr2 B4
3le] Uvelol Al DNA =S 2151

Southern hybridization

PCR 2HEo] AANE 08% ol7f2z= A thal] Southern
hybridization& 21319t} Koetsier 5] W& W&t gelell
A7ME DNAS Hybond-N+ membrane .2 oA ZATH19). Al
Z¢] PCR AHES 77t Bejste] g3o® AR, Bi-
fabeling, hybridization & detection HZ ) A& E&& AV
2)30 ‘DIG labeling and Detection Kit’(Roche)olx] AAsh= A

Table 1. Sequences of primers and probes used for PCR, Southern hybridization, and real-time PCR for Vibrio vulnificus detection

Target Primer/Probe Sequence (5" — 3" Tm?(°C)  Product (bp) Remarks
T WhAF GACTATCGCATCAACAACCG 573
4 PCR
WA AR AGGTAGCGAGTATTACTGCC 57.3 70
oy pmmE GGCGATGGATATGGTGATGAA 57.9 £20 bCR
P pmm-R CTCGGCCTTAAACTGTGCGG 61.4
VpE-F TCAACGTCATCGTCTCGGTC 59.4
E' 801 PCR
e vwpE-R CCGTTGACCGCTTTGTGATC 59.4 ¢
WhA-V3F CGCTTTGGTACCGTTCTTCCTT 56.3 54 Reala
whd  whA-V3R GCCCGCAGAGCCGTAAA 54.5 e;g;{me
WhA-V3MI FAM-CAGCGCTGTTTTCG-NFQ? TagMan

"ywhA; hemolysin, pmm; phosphomannomutase, vwpE; metalloprotease

2Tm, Melting temperature
SFAM, 6-carbooxyfluorescein; NFQ, non-fluorescent quencher
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A5 Wt ST on, o] AL 403 WHESIFT oF 110%e] AeH. HY
A= ABI Prism 7000 SDS  Software ZE13(Applied

Real-time PCR

Real-time PCRONA AF8-3F 3 ato) ™ (whd-V3F, whd-V3R)2H

TagMan B3 (whd-V3IMI2 ¥ vulnificus®] EHQ HEA - AFBA BTy, BFEHEAL 718717 -3.3200 2
2242 hemolysin (whd)e] B71ME WA real-time PCR AZ R} 0.99 o] HE=5 2485t

Ate] ZZa#(Primer Express program; Applied Biosytems,

Foster, USA)YC.& A73}o] Applied Biosystemsol|lA] A 2}8153.0- 2 1

o PCR AHE-9] Z7])& 54 bpo]AtHTable 1, Fig. 1). AAISH =

golmel gilo} Sol g Flsly] S18iA wha PCR AH=(704  8E DNA F& % X

bpol 22 pGEM/vwhA HEIE 10914 52381 real-time g ¥HEzRE FE2E £ DNACE 243 Yg % %XE!

PCRS] FHo 2 A]r%}%l‘:} O AT BEREM y = 323x +
S8 25u) F 9.6 copy B AlFEE R2=
Wang 5(39)°] A& ¥
510°] Hog 6 celld FAF

35.72, A& t‘z}ﬁlt
0.990291 Z+&

59 }S&D}(an 2). °le
AZ B3 10 copye} Campbell
3} zrolQdt}. Real-time PCR WS- H= 25w} %= dlar
2E AR 5] BY3 AR 33 wkE Y-S AAEETH

Biosystems)2-& #2183 ct, PCR ¥H3xt &3 wslrt 8419
2 EE outlying, baseline &7 2

PCR - A | GAZE 50°ColA 287 2 TAZE 95°ClA s

108-7} pre-denature-

95°CE 15, annealing® clongation® 60°ColA} 187k =381l AN HI(Ayne)E Geneclean Turbo Kito] 1.842A PVPP

1 atgaaaaaaa tgactctgtt taccctttct cttttacgta ccgcggtaca 50

51 ggttggcgca caagaatatg tgccgattgt tgagaaacct atttacatca 100
101 ccagctcaaa gattaagtgt gtgttgcaca caagcggtga tttcaacgcec 150
151 acacgagact ggtgtaatgc gggtgcttcc atcgatgtte gegtcaatgt 200
201 ggcacaaatg cgctcggtac aatcggcaac gtcagatggt tttactcctg 250
251 acgccaaaat tgtccgttte accgtcgatg ccgacaagcec tggcacgggt 300
301 attcatttgg ttaacgagct acagcaagat cacagctggt tccagagttg 350
351 ggcaaaccgc cgcacttaca ttggtccatt cgccagcagt tacgaccttt 400
401 gggtgaaacc cgtttctggt tacacaccga aaaaagcccyg tgacctaccyg 450
451 cagaatgaga acaaaaacta ccaacaccgc gatacttacg gttactccat 500
501 cggtattaac ggcaaagtag dtgcggaagt gaacaaagac ggcccgaaag 550
551 tgggtggcga agtcagtggc tcatttacct acaactactc gaagaccttg 600
601 gtgtttgata caaaalgacta tcgcatcaac aaccgttcat cattgagtga 650
651 ttttgatatt tcattcgagce gtgaatttgg ggaatgtgat gaactgcgce 700
701 gccaagagct tggatgctat ttcaccgeccg ctcactgggg cagtggcectgg 750
751 gtatttgata agacgaagtt caaccctatc tcttattcca acttcaaacc 800
801 gaactatgac gttttgtacg aagcgcccgt gtctgaaact ggcgtaacgg 850
g§51 attttgagat gggcgtgaaa ctcaactatc gtgcacgcett tggtaccgtt 900
501 TLLCOIteag cgctgtittc adETTEcgge totgaggget cgtcaaccaa 950
951 cagcagtact gtgaaacaac gtattcgcat cgactggaat cacccactgt 1000
1001 ttgaagcgga acgacacgtt acactgcagt cactgagcaa caacgatctc 1050
1051 A cggEtggLie 1100
1101 tggagctgtc acggcagttg gaac 3 1150
1151 A acgttatcgt agccgagtgg catccgath ttgtttgacc 1200
1201 gtaaacgcag acaaaacgct cacagtcgaa cagtgtggtg cgaacttagc 1250
1251 acagaaatgg tattgggaag gcgataagct cattagccge tatgttga@@] 1300
1301 [gcagtaatac tcgctacclt ctaaacattg ttggtggtcg taatgttcaa 1350
1351 gtaacccctg aaaatgaagc aaatcaggcg cgttggaaac ccacattaca 1400
1401 acaagtcaaa ctctag 1416

AA)BFAT) o]ojA] 3 TAIZ denatures

threshold 2A 49

(humic acid §)°] EEo] lC’*E} BB x8d
DNAE Geneclean Turbo Klt (Qbiogene, Irvine, USA) %
column® 2 ZA g A3 5
(Fig. 3). A2gele) 55222

ol A ¢F 140pug/g of wet sediment FF°]UTh Geneclean
Tubo Kit} PVPP HH-S AHESIe FA=
217} 29.5%9} 58.5%F2A PVPP column®] 3)5=&©] i
Aoz Eyr), &A1 AA)E DNAo] 5% DNAS} T

% 10 kb ©]4re} DNAZ} Sﬂ—c—kﬂﬁiﬂ‘r
ZZH crude DNA ¢

Kor. J. Microbiol

273 DNAY FF

Fig. 1. Location of primers and a TagMan probe for real-time PCR in the hemolysin gene (whA) of V. vulnificus. Arrowed lines and an under-lined
sequence in bold denote primer set and TagMan probe of real-time PCR, respectively. In addition, arrowed dotted and under-lined sequence in bold
showed primer and TagMan probe of other experiment, respectively (10). Arrowed opened bars showed a v primer set used in PCR detection.
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10 35
—ae— 9,600,000 copies
—o— 960,000 copies T 9.54x108
84 ~o— 96,000 copies 9.54x105
—o0— 9,600 copies F 9.54x104 30 1
—o— 960 copies 9.54x103 =
6 o 9% copies 9.54x102 %)
~—0— 8.6 copies 5 9.54x10! % 25 .
g )
g 4 P
2
20 A
2] 9.54x10° ¢
coples £
0 A 15 4
-2 10

0 10 20 30 40

0 2 4 6 8
Log [quantity of sample] (copies)

(B)

Fig. 2. Real-time PCR sensitivity; ARn of log value (A), and standard curve (B) for ¥ vulnificus detection. Standard curve was plotted for the log
copy number of the gene versus the number of cycles required to reach Ct on the means of triplicate samples. Samples were made from dilutions of
plasmid containing vwhA4 gene (pGEM-T Easy/whA). The line equation and detection limit of wwhd4 gene of ¥ vulnificus by real-time PCR for
vwhA-fragment containing vector (pbGEM-T Easy/vhA) is y = -3.23x + 35.72 and 9.6 copies - reaction solution™. R? is 0.99 at P<0.0001.

column®] 1.72 BT} Z=9th DNAS} humic acide} AFZ 2l H)
E HAFE Ay B Geneclean Turbo 71E9] 7§ 1.632
224 PVPP column®] 121 Bt} x7] uffo] 48315 J|EY]
A AA FEo] dEeirtu AUHEAT. HHEOE bead
beaterE A&t AFo|HA] thge] A HAE AEZREH
317 DNAE FE38}9 3 Geneclean Turbo 71ES ARE-3}ed
hEo = A&l PCRY F¥ o7 AMRE 4= Qle 59
43k DNAE &5315iH

A o

PCR % Southern hybridizationZ 0|28t &
V. vulnificus?t 191802 H7tE AW HHEANA HA T
DNA F&98 F8 o & multiplex-PCRE 38t olrtz= A

23 kb
9.4 kb
6.5 kb
4.4 kb

2.3 kb
2.0kb

& *+About 10 kb

Fig. 3. DNA extraction and purification using Geneclean Turbo Kit
(Qbiogene, Irvine, USA) and PVPP column from tidal flat sediments.
M, A DNA/Hindlll Marker (Promega, Madison, USA); 1, crude DNA
extracts; 2, purified DNA using Geneclean turbo Kit; 3, purified DNA
using PVPP column.

oA FRlg AZ AV A HHE 1 g3 2x10° 7] AlE
ol HEd=r 6A17F AE AR EFUTKFig. 4). PCR 2HEo)
A= = ofrf2= Aol tha)} Southern hybridizationrs: 2
Alg A7 AE SAZE 100 BFdEo] A HAHE 1 g T2
x 10> 7] ME ol (Fig. 4) AEsh=d & 3047t0] 48
AT ¥ vulnificus7t A91H 02 H7bEA] 92 EAE AR
Hslixl= PCR ¥H3A] o] A kL, ol= FHAEW ¥
vulnificus”’t EAVSA] FAY WRT(107 cells - g FF22 &
AN 5 Ae-S BaFE) 3 multiplex-PCRE whd AEHS
A3 PCRE AAIG A BT} B SFAME] AAHAT (=}
BH]A|A).

V. vulnificusE 19122 FEF A EHEd APWE 37}
skal 4°C B 35°CAlA 242 gAIRHY Addejs g & & 9
A DNAS 3 o= At PCR @ Southern hybridiza-
tionS- AAISFATE. PCRY 7 4°C9} 35°C vige o] A% 314
= 4 HAE 1 g 3 47 2x 109 2 7 AE 2ot
(Fig. 5). PCR/Southern hybridizationSF 7-9- 4°CS} 35°C wlj 4y
o] A& e A HHE 1 ¢ F A7 2x 10°7 2 7) ME
ol A HFig. 5). WA A EAHE 19 ¥ vulnificus 2
cell?F A% APWR 35°ColA] 8AIZF F3t wi3d PCR &
£ PCR/Southern hybridization P o g #A&8 4= 313

A AFHE MR U S A& HES Y8l ST Y AL
o WE HE FAES BEIATE A HHE 1g o ¥
vulnificus 10 cells HEE 739 APWR 35°CollA] 3A17F v 3]
S o} PCRE AEHA, Southern hybridizationS 318 24
ol wiFE AlEolAM HEl Thsskth(Fig. 6). &, PCR
2HEE Ul e.2 Southern hybridizationS =3J5PH DNA £&
A RS 3T I 2417k ' 2 QAT o]AL 7
H HHE | g ol W 7P 10709 ¥ vudnificus AE7F ZA
g 75 APWoll 35°CZ2 24|17t vi3lH PCRY AE ) (2
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10,000 b

3,000 b

(A)
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Fig. 4. Sensitivity of PCR (A) and Southern hybridization (B) for the detection of ¥ vulnificus in the tidal flat sediments inoculated with ¥/

vulnificus cells.

10° cell) oldo2 Fudrhe 218 on|gitt. 22doa A
HHE | g o v 7Fs3 V ovuinificus 10 712 ME7} 2208
7§ APWE 35°Col A 2417 o] 4t AE wjgsls o PCR/
Southern hybridization®. 2 ZAZo] 7153ttt PCR/Southern
hybridization {2 A& AT HAAL Edsld AZ FEA
7A€ 36A17to] AQ o} AITE @5 wiklo] @ E| Q)

Real-time PCRE 0|88t &
V. vulnificus cellS AHZ o2 HES AY EHE0| APWE
H7Fslar 35°ColA] 8217 vl 3 ¥ F53) DNA F2IS

FHOZ real-time PCRS 3313 ct 1 A% 7#E A= A
HEHE | g @ 2x10° A HESFo|UckFig. 7). HIZ 2
7N A GFolA] threshold cycleo] FEHTAA A HolE
HAFQlo) o= AEA AxZ 4ast 84o] Hx] ekke-S
2ot} o]#]3t Al E7H(sample-to-sample) A= B 233
5 AEe a3he AR FdELh AT ol LS
peEhels XFEHHEAe] Aoz wd o HE A= A
d HAE | g F 2x 10° 7] AE FFolekar Al )

Ad EAHE 1 g ol ¥ vulnificus 1x 10" 7S] AE7} 2

W S wjF ARl tig HE Al 2-34%F olUTHFig. 8).

APW at 4T APW at 35C APW at 4C APW at 35T
O A A A0 A0 D0 1O AD O \O A0 \O O A2 N A0 A \D, o0 10 A2 A0 \O A\ \O
T e e R it e et R e de e
N
N +\QQ +\Q +\Q% +\Q% Jr’\dx +\§ o \QQ +\Q\ \Q{L \63 \® \6) \‘\(‘°Q\QQ +\°\ Jr\éL +\Q% +\Q" \6) o \QQ +\°\ \Qq' \63 \Q‘X \Q?
M SO 9" T gl oF F oF Ot o o qF oF qf g Ot gl o qF o qF O qf gt gt gt

10,000 b

(A)

(B)

Fig. 5. Sensitivity tests for the detection of V. vulnificus from tidal flat sediments by enrichment in APW broth. (A) Sensitivity of multiplex-PCR
assay after incubation at 4°C and 35°C in APW. (B) Southern hybridization using wwhA, pmm, and wpFE gene segments as probes was determined
to be 2 x 10° and 2 cells ¢! of tidal flat sediments, respectively. (M, I kb ladder; Promega, Madison, USA).
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10,000 b
3,000 b

1000 b
750 b

250 b

(A)

Fig. 6. Effect of enrichment culture time in APW on the sensitivity for the detection of ¥ vulnificus; PCR (A) and Southern hybridization (B).

2A1ZE wljekst AlB ol 3} threshold cycle el 2.1 W7} <F
2 cycleZA] TR A9 H|3)] IR T H3kS 7l
o2 e o 2-3A1ZF o4 v dEA real-time PCRE H&0]
7bFedt Aog AFHAT. webd AE HAE 1g o ¥
vulnificus 1x 100 M3 o3 SA1E 749 APWOIA] 2-3A|7F o]
4 viSHH real-time PCRE &S 4= 1%t} Real-time PCR
o] A& A= dubE]] PCR WHHEE} 1ou] o) FEE Fhol
™ PCR/Southern hybridizationd}= {3 AR T, AA
4L It AES dusted 56 Agto] AaEBE

1 2x104 cells
— No cells 2x105 cells
—o— 2cells 25 2x100 cells
81 —o— 20cels B3 2x10% calls
—&— 200 cefls ==7 2x102 calls
s 2,000 cells 2x10' cells
64 —o— 20,000 cefis
—0— 200,000 cells
=l
«
a4 4]
24
[Y PESSINTEODN 4 0 cell
4 10 20 30 40
Cycle
22
21 4
s
@
oS 204
>
[
2
2
] 19 4
e
£ IS
18 4
17

o 3 2 3 . s .
Log {initial cell]
(B)
Fig. 7. Real-time PCR for the detection of V vulnificus from tidal flat
sediments by enrichment in APW broth at 35°C for 8 hrs; ARn of log
value (A), and standard curve (B).

Vibrio vulnificus®] A& HZE 173

@°
O 9
&'3@ \?)6\
000@\&
NGV SNC R &
Q,(\ AU A RS

(B)

PCR/Southern hybridization H.T} 2143139}

il
V. vulnificuse & HIES AAl Ao HPFS fst
B XAREo] 50%Q1 thFEZ|Q) wiREles: s €3 e Hd

4 PAECIH. Syl AMalieke Aol & e o] glo,

B2 &0l EASE V. vulnificus®] A&7 &3 AA BUER

—e— 0 hr enrichment in APW
—o— 1 hr enrichment in APW T
84 ~—o— 2hrenrichment in APW L

—0— 3 hr enrichment in APW

8hr
Shr

—o-- 4 hr enrichment in APW 4hr

~—o— 5 hr enrichment in APW

1 —o— &hr enrichment in APW ¥ ahr

ARn
IS

r 2hr
0hr
[ thr

38

36

32 4

30

28 4

26

Threshold cycle (CY)

244

224

20 A

o 1 2 3 X s 6
Time (hr)
(B)
Fig. 8. Effect of enrichment time at 35°C on the detection of ¥V
vulnificus in real time PCR; ARn of log value (A), and standard curve

(B).
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ABSTRACT : Rapid and Specific Detection of Virulent ¥ vulnificus in Tidal Flat Sediments
Ki-Deuk Byun', Jung-Hyun Lee*, Kye Joon Lee', and Sang-Jin Kim (Marine Biotech-
nology Center, Korea Ocean Research and Development Institute, Ansan P.O. Box 29, Seoul
425-600, Korea, 'School of Biological Science, Seoul National University, Seoul 151-742,

Korea)

Vibrio vuinificus, one of the marine bacterial pathogens causing septicemia, was detected using molecular meth-
ods, namely, PCR and/or Southern hybridization, and real-time PCR. Extracted and purified total DNAs by
using commercial kits were used as templates for PCR. Multiplex-PCR was conducted by employing three sets
of primers for the genes, hemolysin (vwh4), phosphomannomutase (pmm), and metalloprotease (vwpE), for ¥
vulnificus virulence. The presence of DMSO (5%) and BSA (0.1%) in PCR reaction mixture improved a detec-
tion efficiency by higher PCR band intensities. TagMan real-time PCR was carried out by using gene segment
of vwhA as a target. Detection limit of PCR/Southern hybridization without enrichments was to be around 107
cells g of sample. However, those three methods using the enrichment at 35°C in APW showed high sensitivity
(2~10 cells g of sediments). Highly sensitive detection of ¥ vulnificus by real-time PCR was achieved within
5~6 hr, whereas the detection by PCR/Southern hybridization required about 36 hr. Thus, it was evident that
real-time PCR is the most rapid and efficient method for detecting ¥ vulnificus in tidal flat sediments.



