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Comparisons of growth and biofilm production with Vibrio fluvialis and
mutants deficient in oligopeptide permease gene. Eun Mi Lee, Sun Hee Ahn
and In Soo Kong*. Department of Biotechnology and Bioengineering, Pukyong National
University, Busan 608-737, Korea

Abstract  Various Aopp mutants of Vibrio fluvialis were constructed by allelic exchange method.
The mutants occurred in target genes were confirmed by PCR and Southern hybridization analyses.
After the exact mutants were identified, cell growth and biofilm production were examined using
the respective mutants. The growth of wild strain was more rapid than mutants within 4hr
incubation. Thereafter, the growth of wild strain and mutants reached to same level. When the
productivities of wild strain and mutants were examined, AoppA mutant showed the highest
productivity. Though AoppC,D and F mutants produced the lower production than that of AoppA

mutant, the productivities of those mutants were much higher than that of wild strain.
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Table 1. Bacterial strains and plasmids used in this study
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o] &< 93 WA E+= brain heart infusion(BHI)
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V. fluvialis wild strain®} opp Z}7}2] fHAAE<]
knock- out® mutant=°] AJ4HSH= biofilme] 742

Bacterial Strains/ . Reference
. Genotype or relevant characteristics

plasmids or source
Bacterial strains
V. fluvialis
KCTC2473 Wild type strain isolated from human feces in Bangladesh KCTC
A04 KCTC2473 opp A deficient This work
B02 KCTC2473 opp B deficient This work
Cs3 KCTC2473 opp C deficient This work
D60 KCTC2473 opp D deficient This work
F32 KCTC2473 opp F deficient This work
E. coli
XLI-Blue RecAl endAl gyrA96 thi-1 hsdR17 supE44 relAl lac [F' proAB lacqzAMI15 Tnl0(Tetr)] Stratagene
SM10Apir thi thr leu tonA lacY supE recA :: RP4-2-Tc :: Mulpir Km' host for n- requiring [11]

plasmids; conjugal donor
Plasmids
pUC19 Cloning vector; Amp" Promega
pGEM-4Z Cloning vector; Amp" Promega
pNQ705 Cloning vector; R6 K y ori(requires ); oriT of RP4; Cm' [11]
pVFH195 HindIII partial digestion fragment including partial oppA, complete oppB ~ oppF ORF This work
in pUCI19

pVOPA3 4.3Kb Sall fragment including complete oppA4 and partial oppB sequence in pGEM-4Z This work
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Fig. 1. General scheme for construction of knock out mutant by insertional mutagenesis. Dashed lines, the V. fluvailis chromo-
some; solid line, the plasmid sequence; open rectangles, the target opp gene; solid rectangles, the truncated opp gene; large

X, genetic crossover.
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Table 2. Oligonucleotides used in this study

2557 GAAZITE G o] cell-associated dyes
AA3E7] Y3ked 400u12] DMSOZ && A3
OD570 #< =743t

IN.I

Knock-out mutants | &

V. fluvialis®] chromosome ‘oA deletion®
knock-out mutant®] A2+ Fig. 19 YERH AAH

Location PCR Product
Primer Character Oligonucleotide Sequencea (5'—3")

(bp) (bp)
Primer 1 Forward primer of Probe 2 CAACAGCTCAAACGACCAG 3631 ~ 3649 578
Primer 2 Reverse primer of Probe 2 GTCACCCTGCAGGATGTTGG 4189 ~ 4208
Primer 3 oppA knock out forward primer GGCCGTCGACTTACCTGCCGATTG 2998 ~ 3014 523
Primer 4 oppA knock out reverse primer GGCCGAGCTCTTGGTTTTCTAGCGCTAC 3500 ~ 3520
Primer 5 oppB knock out forward primer GATCATGTCGACGGCCATGC 4376 ~ 4395 513
Primer 6 oppB knock out reverse primer GGCCGAGCTCTCGATATACGCGAGCAG 4872 ~ 4888
Primer 7 oppC knock out forward primer GGCCGTCGACCTGTTGGTGCGAACTCTG 5190 ~ 5210 568
Primer 8 oppC knock out reverse primer GGCCGAGCTCACCATGAATGCGGCTG 5740 ~ 5757
Primer 9 oppD knock out forward primer GGCCGTCGACACTGGGTATTGTCGG 5957 ~ 5974 508
Primer 10 oppD knock out reverse primer GGCCGAGCTCCATGGTACGACCCGC 6537 ~ 6554
Primer 11 oppF knock out forward primer GGCCGTCGACGGCGTTAACGTGCGTC 6935 ~ 6953 614
Primer 12 oppF knock out reverse primer GGCCGAGCTCCACCGCATTGCCCAAG 7531 ~ 7548

* Restriction sites are underlined.
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Fig. 2. Identification of the opp knock-out mutants. (A) 0.7% Agarose gel electrophoresis patterns of PCR products. (B)
Southern blot analyses. Each chromosomal DNA was digested with either Ps:I(oppA), Sall(oppB), Pvull(oppC), BamHI(oppD)

or BamHI(oppF).
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Fig. 3. Growth curve of V. fluvialis wild-type and mutants
in BHI medium (A) and M9 minimal medium (B). Cell
growth was determined by measuring optical density at an
absorbance of 600 nm.
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Fig. 4. Biofilm productivities of V. fluvialis wild-type and
mutants. Three independent experiments were performed in
triplicate. The data are means + the standard deviation.
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