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Abstract

A Pair of designed primers (sequences from Gene Bank) amplified 165 rRNA gene of V. vulnificus within polyme-
rase chain reaction (PCR) machine. This PCR product is about 1.3kb DNA fragment. Six enzymese (BamH 1, Alu
I, Sau3A 1, Hind 111, Sal 1, Sma 1) were used for restriction pattern analysis of amplified 165 rRNA gene of V. vulnifi-
cus ATCC 27562. Digested fragments are resolved by 3% agarose gel. BamH I did not show digested fragment so,
there was no cutting site of BamH I in PCR product. Al I produced three small fragments from 400 bp to 200
bp. Sau3A 1 produced three fragments larger than Alu I from 70 bp to 450 bp. Hind Il showed two different mole-
cular size fragments wnich are 800 bp and 500 bp. One of fragments of Sal 1 was same with 500 bp of Hind III
fragment and the other was 750 bp. Sma 1 showed two fragments of 800 bp and 470 bp.

The profile of digested fragments of 16S rRNA of V.ulnificus ATCC 27562 will may be able to use standard pro-

file for identification of V. vulnificus.
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INTRODUCTION

The family of Vibrionacea is one of the most impor-
tant bacterial group in marine environments. This group
presented every place of marine as seawater, intestine
of marine animal and so on. In addition, some members
of the Vibrionacae are important pathogens for marine
animals and human. In case of fish farming, Vibrio sp.
caused large mortality.>®

Identification of Vibrio sp. has been conducted on bio-
chemical characteristics and serological things of purpo-
sed bacteria. Recently, Application of genetic methods

effect to identification of Vibrio sp. For example, 16S
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rRNA gene sequence typing is used for taxonomy and
shows phylogenetic relationship of Vibrio sp.”

In accordance with developing of PCR, genetic identi-
fication has been developed rapidly.” Designed useful
primer effect to PCR identification for Vibrio sp.?’

RFLPs (Restriction fragment length polymorphisms)
has been afflicted in bacterial identification since it has
been discovered for selection of mutated gene of human.
) In this report we examined restriction fragment pat-
terns of Vibrio vulnificus ATCC 27562. 16S rRNA gene
was amplified with designed primers. PCR product was
restricted by six enzymes. We tried to use restriction
fragment map for identification of Vibrio vulnificus
ATCC 27562 from other bacteria.



PCR and Restriction Fragment Pattern of 165 rRNA gene of Vibrio vulnificus

MATERIALS AND METHODS

Strains and Culture

Vibrio vulnificus ATCC 27562 was used for PCR and
restriction fragment analysis. It was cultured in 2216E
medium (Table 1) at 26C for 18~24 hr.

Table 1. The composition of 2216E medium

COMPOSITION AMOUNT
Yeast extract 1g
Peptone 5g
FePO4 0.01g
NaCl 3%
Agar 2%
D.W. 1000ml

Extraction of genomic DNA from bacterial cell

Cultured bacteria were harvested and washed with
saline in 5,000 Xg of centrifugation. Cells were resuspe-
nded in 500ul of TE (10 mM Tris-Cl, 100 mM EDTA,
pH8) lysis buffer. 25uf of 10% sodium dodesy! sulfate
and 1p¢ of RNase were added to lysate then incubated
at 37T for 1hr. 4u¢ of Proteinase K(100 g/ml, Sigma)
was added to lysate and icubated at 55C for another
1hr.

DNA was purified by phenol-chloroform extraction
and 95% ice ethanol precipitation. After dried comple-
tely, the DNA was resuspended in sterile distilled water.
The quality of extracted DNA was assessed by 0.8%
agarose gel electrophoresis and UV meter at 260 nm.

PCR amplification

A pair PL1 and PL2 were used for PCR amplification
of 165 rRNA gene of V. vulnificus (Table 2). Sequences
of primers were based on 16S rRNA gene sequences of
eubacteria from EMBL and GENE BANK.

PCR solution was performed total 50u¢ using 5ué of
template (20 ng/ 1), 5ué of 10X buffer, 4uf of dNTPs
(2.5 mM), 2.5u¢ of each primer (10 pmol) and 1pé
of Tag polymerase (1 unit).

Table 2. The construction of used primers for PCR am-

plification

Position on
DESIGNATION E ali

PL1 155
PL2 1377

SBQUENCES

5 TTCGAAACGATCTGCTAATACCGC 3
5 GAATTCACCGTGGCATTCTGATCC 3

PCR protocol was : 10 min of predenaturation of te-
mplate with 50 of mineral oil then followed by 30 cyc-
les of 70s at 94C, 90s at 50T, 120s at 727 and final
extension at 72T for 5 min. 5u¢ of PCR products were

electrophoresised in a 1.5% agarose gel.

Restriction fragment analysis of PCR product

Mineral oil of PCR product was removed by chloro-
form extraction. DNA was purified by phenol-chloro-
form extraction. DNA was treated by 95% of ice etha-
nol and incubated at -20C for 1h. Precipitated DNA
was dried completely and resuspended in sterile distilled
water. DNA was digested with 6 restriction enzymes of
Alu 1, Sau3A 1, BamH 1, Hind 111, Sal 1, Sma I (Promega,
Table 3).

Table 3. The characteristics of restriction enzymes

ENZYME  BUFFER TEMp(c) ~ CUTTING
Al I B 37 AGCT

Sau3A 1 B 37 GATC

BamH 1 E 37 GGATCC
Hind I B 37 AAGCTT
Sal 1 D 37 GTCGAC
Sma 1 J 25 CCCGGG

Restriction enzyme solution was performed final 30u¢
using 20u¢ of PCR product, 3ué of X 10 buffer, 1.5u¢
(10 unit) of enzyme and 5.5u¢ of sterile distilled water.
These tubes were incubated at optimum temperature of
each enzyme for overnight. After incubation, 5uf of di-
gested products were electrophoresised by 3% agarose
gel with DNA marker (X74 DNA/Hae IIl, Promegma)
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and photographed under UV.

RESULTS

PCR amplification of 16S rRNA gene from V. vulnifi-
cus

The location and sequences of primers for amplifica-
tion of 16S rRNA of V. vulnificus are got from GENE
BANK. A Pair of designed primers make 1.3Kb fragment
of clear PCR product (Fig.1). GENE BANK send same
size amplified 16S rRNA part with our PCR product.

Restriction pattern analysis

Six enzymes (BamH 1, Alu 1, Sau3A 1, Hind 11, Sal 1,
Sma 1) were used for restriction pattern analysis of 16S
rRNA gene of V. vulnificus. Digested fragments are resol-
ved by 3% agarose gel (Fig.2).

1 M

1353
1078
872

603

310
271/281
234
194

Fig. 1. Restriction map of PCR product of V. vulnificus
ATCC 27562.
M X74 DNA/Hae I DNA molecular size marker.
1. Amplified 165 rRNA gene (First PCR product).
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Fig. 2. Restriction map of PCR product of V. wvudnificus
ATCC 27562.
M X74 DNA/Hae II DNA molecular size mar-
ker, 1: Control (undigested PCR product), 2:
Fragment of Bam H I, 3 . Fragments of Alx I, 4 :
Fragments of Sau3A 1, 5 . Fragments of Hind III, 6
* Fragments of Sal 1, 7 : Fragments of Sma L

BamH 1 did not show digested fragment so, there was
no cutting site of BamH 1 in PCR product. Alu I produ-
ced three small fragments from 400 bp to 200 bp. Sau
3A 1 produced three fragments larger than Alu I from 70
bp to 450 bp.

Hind TI1 showed two different molecular size fragme-
nts 800 bp and 500 bp. One of fragments of Sal I was
same with 500 bp of Hind III fragment and the other
was about 750 bp. Sma I showed two fragments 800
bp and 470 bp. This result almost same with computer

analysis (data not shown).

Sequences of 16S rRNA gene

Sequences of 165 rRNA of V. vulnificus were received
from GENE BANK for analysis of restriction site. Bet-
ween computer analysis and our experiment are not dif-

ferent in size (Fig. 3).
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agagtttgat nntggctcag attgaacgct ggeggeagge ctaacacatg caagtcgagce
61 ggcagcacag agaaacttgt ttctcgggtg gcgageggcg gacggetgag taatgeetgg
121 gaaattgcce tgatgtggeg gataaccatt ggaaacgatg gctaataccg catgatagct

181 tcggctcaaa gagggggpace ttcgggecte tcgcgtcagg atatgeccag gtgggattag
241 ctagttggtyg aggtaagggc tcaccaagge gacgatcect agetggtctg agaggatgat
301 cagccacact ggaactgaga cacggtccag actcctacgg gaggcagcag tggggaatat
361 tgcacaatgg gcgcaagect gatgcageca tgeegegtgl gtgaagaagg coticgggtt
421 gtaaagcact ttcagtcgtg aggaaggtgg tagtgttaat agcactatca tttgacgtta
481 gcgacagaag aagcaccggce taactecgtg ccageagecg cgglaatacg gaggglgega
541 gcgttaatcg gaattactgg gegtaaageg catgcagglyg gtttgttaag tcagatgtga
601 aagcceggug ctecaaccteg gaactgeatt tgaaactgge agactagagt actgtagagg
661 gggptagaat ttcaggtgta gegptgaaal gegtagagat ctgaaggaat acegglggeg
721 aaggceggece cctggacaga tactgacact cagatlgcgaa agegtgggga geaascagga
781 ttagatacce tggtagtcca cgetgtaaac gatgtctact tgpaggtigt ggecttgage
841 cgtggettte ggagetaacg cgttaagtag accgeclggg gaglacgatc geaagattaa
901 aactcaaatg aaltgacggg ggeccgcaca agegglggag catglggttt aattcgatge
961 aacgcgaaga accttaccta ctettgacat ccagagaatc tagcggagac getggagtge
1021 cttegggaac tectgagacag glgctgeatg getglegtea geteglgttg tgaaatgttg
1081 ggttaagtce cgeaacgage gceaaccctta tecttptiltg ccagegagla atgtecgggaa
1141 ctccagggag actgecggty ataaaccgga ggaaggtgge gacgacgica agtcatcatg
1201 gcccttacga gtagggetac acacgtgeta caatggegea tacagaggge ggecaacttg
1261 cgaaagtgag cgaatcccaa aaagtgegtc gtagiccgga ttggagtctg caactegact
1321 ccatgaagtc ggaatcgcta gtaatcgtgg atcagaatge cacggtigaat acgttecegg
1381 gccttgtaca caccgeecgt cacaccatgg gagtgggetg caaaagaagt gggtagtita
1441 acctteggga ggacgctcac cactttgtgg ttcatgactg gggtgaagtc gtaacaagst
1501 agcgctaggeg gaacctggeg clggatcace tecttt

Fig. 3. Sequeces of 16S rRNA gene of Vibrio vulnificus
ATCC 27562 from GENE BANK.

DISCUSSION

Marine bacteria, Vibrio sp. is important to environ-
ment and disease. Some kinds of Vibro species is typical
pathogen to human and marine animal like. Especially
V. vulnificus cause serious septisemia.”

So, identification method for Vibrio species have been
developed in diversity ways. Recently many investigator
use molecular biological method as DNA hybridization
and direct sequencing and so on. In order to identify ra-
pidly more than classical ways need bacterial culture.>®’

PCR is suitable method for rapid identification of bac-
teria. Specific primer provide typical product in each
bacterial stain. 16S rRNA part is conserved in same ge-
nus so it have been used at taxonomic study. KIMUKO
? ¢t al. have ever reported phylogenetic relationship of
family Vibrionacea on basis of 165 rRNA sequences.

Used primer was successful at amplification of 165
rRNA gene of Vibrio species. Here, about 1.3kb single
fragment was showed as PCR product. In same species,

results of PCR are same. So it is hard to separate or ide-

ntify one strain by PCR. However Same PCR product
produce different fragment by enzyme digestion because
of its polymorphism on agarose gel electrophoresis.

In this report, we examined restriction pattern with
six kinds of enzymes. Sequences of PCR product are co-
mpared with computer analysis. BamH 1 did not show
any digested fragment as expect. Alx I and Sau3A 1 sho-
wed three fragment. Hind 111, Sal 1 and Sma 1 showed
two fragment. We can also expect these fragment on se-
quences of 16S rRNA of V. wuinificus from GENE
BANK. But there was undetectable low molecule frag-
ment on agarose gel. These bands should be resolved in
high resolving gel like arylamide. The profile of enzyme
digested fragment of 16S rRNA of V.ulnificus will be
able to use standard profile for identification of V. vul-
nificus. But just six enzymes were used to only one st-

rain. So, more enzymes and strain should be examined.
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