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Characterization of Physiological Properties in Vibrio fluvialis by the Deletion of Oligopeptide
Permease (oppA) Gene. Sun Hee Ahn, Eun Mi Lee, Dong Gyun Kim, Gyoung Eun Hong, Eun Mi Park
and In Soo Kong*. Department of Biotechnology and Bioengineering, Pukyong National University, Busan
608-737, Korea — Oligopeptide is known to be an essential nitrogen nutrient for bacterial growth.
Oligopeptide can be transported into cytoplasm by a specific transport system, Opp system. Opp system
is composed of five proteins, which are transcribed by an operon. These are responsible for oligopeptide
binding protein (OppA), permease (OppB and OppC) and energy generation system (OppD and OppF),
respectively. Previously, we isolated the opp operon from Vibrio fluvialis and constructed the oppA mu-
tant by allelic exchange method. In this study, we investigated the growth pattern and biofilm pro-
duction under the different growth condition. When the cells were cultivated using brain heart in-
fusion(BHI) medium, the wild type was faster than the mutant in growth during the exponential phase.
However, it showed that the growth pattern of two strains in M9 medium is very similar. The growth
of wild type showed better than that of the mutant grown at pH 8. At pH 7, there was no an obvious
difference in growth. After 5 mM HyO; was treated to the cells (ODsx=1.2), the cell survival was
examined. The oppA mutation did not affect in survivability. In the presence of 10 ug/ml polymyxin
B, the biofilm production of the oppA mutant was higher than that of the wild type.
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S Ao A operon el 2] gene clusterE FAdskn Yot
[210,12-14]. Opp operong 5719} #22}<1 OppA, B, C, D,
F2 #4599 3tk OppA @A L peptide binding pro-
teing- coding3lx ¢l.2, OppB} OppCe transmembrane
proteinE & coding 3l ¢lth. OppD$t OppF vl d e
ATP binding protein® 2 HB1ux 3 lt}2-59,1516]. Opp
system o]}z GoE A9 uptaker} F& dgho] = q
o] 2ol & peptidoglycan] AJ§HAdolLt cell wall peptide re-
cyclingo]l = #ajdla 901 gram positive bacteriad] X &
conjugation, sporulation @ competenced] Z7|GAo} ex-
tracellular molecule®] sensingol| = #oj8l= 5 cell signal-
ingell FastA A&t l&o] WA HuHu glch4].
A 277 gram negative bacteria®] Opp systemol] B3 4
Te F2 E colist S. typhimuriumo] A o]F o)A god
gram positive bacteriad| A= L. lactis7} 2 A} thAto| g}
. @FAdAE A3 dEAQ A% 44 AFY
sutel Vibrio fluvialis2 3] Opp operond 23l §-A
2 G71E 58 e oppA FAATL deletion® mu-
tantg A X3t Ho| A AM oppA mutantyt HLA ¢
29} 812l biofilm A A o] wild typeo] ¥l3le L& AJA S
B 113F % TH8).
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FAALYo BHY F-& ool ALE3 At oppA A
A7} deletion ® mutant= £ 4ol A allelic exchange
g B8 Az FHA8]. F ¢ BEF A%& Hsto BHI
(brain heart infusion) ¥} Aol HZE3s}o] 37T AT WY

sl AgAzZ o HAMAZTE M9 minimal mediumE -
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X Ytk

H20.01 CHEt 24

V. fluvialis wild type®} oppA mutant®] H:0» ¢ o3 sen-
sitivityE  ZAMS}F7] 3he] Zyzvel #35& BHI® BHIC
(10 pg/ml chloramphenicol &) ¥l x| HF 3t 37T
A ODex 12747 719 ¥ AT38lL o] F 0.85% NaCl £
1 ml2 543 o fresh BHI v =]} BHIC s x]e ThA]
suspension A7) ¥ 5 mMe] HiO:& 3718t Ath o] F 734
Aoz wjeklL 100 yl 23t 0.85% NaCl £ 900 ul o
FAste] zok 8 & 1247 |G T AAE colony 5 H]
g

Yol CHet Wy

Streptomycin, tetracycline, polymyxin B 34§ A Eof o &
wild type®} oppA mutant®] WA & wlwsly] $std, & &
FE BHI sl Ao A 23 WiFe & zhze] FAA7} 20,
10, 5, 2.5, 1.25 pg/ml2 F7}e BHI WA o) F3}e] ¥
1 ASHe 552 #E-dlastd.
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OppA proteing] AAo] E7}53 mutants AH§-3ho]
wild type¢t 37 BHI ¥ M9-minimal 8} x|l A uj 3}
W& EE 2% A= Fig 1o Yeh o BHI wixjo} 2
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Fig. 1. Growth curve in BHI (solid line) and M9 (dotted line)
medium. Closed circles represent the V. fluvialis wild
type and open circles represent the oppA mutant.
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8 2 sl $48le, V. fluvialis wild type®} oppA mutant
2+z+ ] @3FE pH 73} pH 89] BHI wf Aol A wjofated A3
& WadA. pH 79 #AGAHE oppA mutant®} wild
typed] A&o] oj=Ax ZA Yetbed) Hl5ke, pH 8 Hj A
A& mutant 7} wild typeRth AFo] 4R AL #<l
g 5 IithFig. 2). 53], T #F9 pHE 439 Aol7t
pH 7ol A Bt} pH 8o A A Al A Yehta &S ¢
F AHo

H20:0i CHEH sensitivity

Stationary phase (ODew=1.2)9] AMXE H4FEdt
PBS buffero] dE A71% 5 mM H0,.2 #H7lste] 10
o)z BHI mAlujAe] dropslsd viable cell numberE
2439tk 2 25 Fig 3 oA} 2] wild typed] B3}
o mutante] AE&Lo] 7t BF7)e AT wiwa vl
A Jehgdth £3), HO, 371 F 60 £ Fell= wild type
7 mutant®] AMEFo] Zhzt 88% %} 80%E HI WA & o]
2 Holx ¥x ¢tk v, logarithmic phase] cell
(ODew=04)¢] 7$-ol mutant7} wild typeo] B3t 5
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& wild type cell® oF 0% &L FA}L Ue
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Fig. 2. Growth of V. fluvialis wild type and oppA mutant in
BHI medium of adjusted to pH 7 or pH 8. Black bars
represent the V. fluviglis wild type and white bars rep-
resent the oppA mutant.
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Fig. 3. Effect of HyO, (5 mM) on V. fluvialis wild type and
oppA mutant cells (A) exponential phase (optical den-
sity at 600 nm of 0.4). (B) stationary phase (optical
density at 600 nm of 1.2). Closed circles represent the
V. fluvialis wild type and open circles represent the
oppA mutant.
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V. fluvialis®} oppA 327} deletion ®ol| whe} strepto-
mycin, tetracycline, polymyxin B &4} XII%OI] st YAl
)X+ 4SS ZAEE A3, streptomycin, tetracycline] F
% 125 pg/ml = S, wild typed] & #AHI 9]
oul, mutantye A4 §tth 29 w3, polymyxin Be
FE 10 pg/ml 3=dX F 45 EF AKHIL de A&
319139 th(Table 1). o] 24 oppA = streptomycin I tetra-
cyclineo] e Aol Y-S o] A g, polymyxin Boj
g WAdde 9% vAA g Aoz 478
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Table 1. Growth permission concentration of different anti-
biotics against V. fluvialis wild-type and oppA mutant.

Compounds Wild-type oppA mutant
Streptomycin 1.25 pg/ml 0
Tetracycline 1.25 ug/ml 0
Polymyxin B 10 ug/ml 10 pg/ml

Biofilm production &3

Lee 59 B30 W29 V. fluvialisol A oppA FAAE
mutationA] 7-& u, biofilm productivitys %74 UElTH
[8). & |A7olA = 128 biofilm productiondl] polymyxin
B7} mlAl= 4&-& ZAbetaA}, wild typedt oppA mutant7}
A% 4 glv polymyxin B2] 4 %29 10 ng/mlo] A7}
H ouj Ao £ FFE w3t biofilm productiong H] i
atArk 2 27 oppA mutant®] biofilm productiono] wild
typeo] wls} F7tE& A3 Ah(Fig. 4).
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Fig. 4. Production of biofilm in V. fluvialis wild type and oppA
mutant in BHI medium containing 10 pg/ml of poly-
myxin B.
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o FAAZREH 2dHT Aok B dTE gram 24
Aol 3 A4 AT V. AuvialisZHE Loi3) Opp

operon A&} 7124 oligopeptide binding proteing cod-
ingdl 1 Q1= oppA FAAV} deletion® mutantE A}251o]
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ojth. A5E A3 &A1 Q] brain heart infusion (BHI)
Ao A2 M9 minimal Wj2E A}§3 27 OppA
proteins] 44 A et 27) % Y5247 HA 2o
& mutante] 440] %0177 901} Opp systemo] oy
o2 peptide 12 A2 2 45 system$ o] &8t g
F47] bl ME wild typed} A9 2 A4S HHE 8o
FI A pH Wste] 2 48& pH 79X 4534
E7} vl ot odzhE] oA oppA mutantd] A
S0 wild types) Blse] Wolxl 3 1Atk EE 5 mM HO,
2 A43}o ODwrl2 559 XS e JTe AL
A F g BT & AEEE 2o Foy o] Y=
AN AZEE AHES ZAols w S O PYE 2o F1
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