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Effect of Solvents and Surfactants on the Whole—cell Bioassay for Screening
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’Department of Biotechnology, Dongseo University, Busan 617-716, Korea

Abstract  The Liquid Culture Assay using a recombinant Agrobacterium tumefaciens strain has
been developed as a means for quorum sensing autoinducer screening. However, the low aqueous
solubility of marine natural product extracts used as potential autoinducers has been a hindrance
in the screening process. Although the addition of organic solvents and/or surfactants could increase
aqueous solubility, errors in data interpretation including false positive results could be a serious
problem. Therefore, determining the best possible solvent and surfactant at the optimum concen-
tration is crucial. Evaluating methanol, ethanol, 1-propanol, DMSO and DMF at concentration
ranges of 0~10% revealed < 2% methanol to be most favorable when tested for [3-gal activity
and growth inhibition of the recombinant 4. tumefaciens strain. On the other hand, among surfac-
tants tested, Triton X-100 was similarly effective in increasing the delivery of autoinducers for
activity at less than 0.05% concentration.
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X-gal (5-bromo-4-chloro-3-indolyl [3-D-galactoside,
Sigma, USA) && £u]Z DMF (dimethyl for-
mamide, Sigma, USA)E AF8-3t 40 mg/mle] T%
2 FH]sto] FHFH 0.2 um syringe filter (Acrodisc sy-
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Fig. 1. (a) Effect of methanol on cell growth of the reporter strain. A.tumefaciens NTL4 was grown in the presence of different
concentrations of methanol. The plots indicate () 0%, (&) 1%, (®) 2%, (V) 3%, (¥) 4%, (L) 5%, (A) 6%, (O) 7%,
(m) 8%, (O) 9%, (®) 10% methanol. (b) Effect of methanol on [3-galactosidase activity of the reporter strain. [3-galactosidase
activity of the reporter strain responding to (&) 1%, () 2%, (V) 3%, (¥) 4%, (L) 5%, (A) 6%, (CJ) 7%, (W) 8%, (O)
9%, (®) 10% methanol and 0% methanol with OHL ) and () without OHL.
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Fig. 2. (a) Effect of ethanol on cell growth of the reporter strain. A.tumefaciens was grown in the presence of different
concentrations of ethanol. The plots indicate (( ) 0%, (<) 1%, (®) 2%, (V) 3%, (¥) 4%, (&) 5%, (A) 6%, (OJ) 7%, (M)
8%, (O) 9%, (®) 10% ethanol. (b) Effect of ethanol on [3-galactosidase activity of the reporter strain. [3-galactosidase activity
of reporter strain responding to, (&) 1%, (@) 2%, (V) 3%, (¥) 4%, (L&) 5%, (A) 6%, (CJ) 7%, (W) 8%, (O) 9%, (@)
10% ethanol with OHL and 0% ethanol with(@)or without(' )OHL.
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Fig. 3. (a) Effect of 1-propanol on cell growth of the reporter strain. A4.tfumefaciens was grown in the presence of different
concentrations of 1-propanol. The plots indicate (( ) 0%, (&) 1%, (®) 2%, (V) 3%, (¥) 4%, (&) 5%, (&) 6%, (O) 7%,
(m) 8%, (O) 9%, (®) 10% 1-propanol. (b) Effect of 1-propanol on [3-galactosidase activity of the reporter strain. [3-galactosidase
activity of reporter strain responding to, (<) 1%, (®) 2%, (V) 3%, (%) 4%, (2A) 5%, (&) 6%, (OJ) 7%, (W) 8%, (O) 9%,
(®) 10% 1-propanol with OHL and 0% 1-propanol with()or without( )OHL.
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Fig. 4. (a) Effect of DMF on [3-galactosidase activity of the reporter strain. [3-galactosidase activity of reporter strain responding
to, (O) 1%, (®) 2%, (V) 3%, (¥) 4%, (&) 5%, (A) 6%, (1) 7%, (W) 8%, (O) 9%, (®) 10% DMF with OHL and 0%
DMF with@)or without( )OHL. (b) Effect of DMSO on [3-galactosidase activity of the reporter strain. [3-galactosidase activity
of reporter strain responding to, (&) 1%, (®) 2%, (V) 3%, (¥) 4%, (L&) 5%, (A) 6%, () 7%, (W) 8%, (O) 9%, (@)
10% DMSO with OHL and 0% DMSO with@)or without(" )OHL.

Tween 802] 43 Tha ofstAl YERsH.

Tween 802] 72-%% Tween 202 AF&3S w9} &
A3t A2 RATFig. 6 (ab)). 0.1% olste] xx=  Triton X-100] 93
o A "lo] AbEo] 71539 AA e EA+= Tween Triton X-100 & A Z A3 Teweene 7499 &
203} FARILE B= oEZ 0 EAS Tween 2080 AT HA, AIZAA A, B-galactosidase 4



Whole—cell Bioassay for Quorum Sensing Autoinducers 265

(a) (b)
0.24 0.30
0.20 1 0.25 4
0.16 0.20 -
1S 1S
C C
S 012 8 0.5 1
© a Y
[a) a
) )
0.08 0.10
0.04 0.05
000 T T T T T T T 000 T T T T T T T
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Time (hr) Time (hr)

Fig. 5. (a) Effect of Tween 20 on cell growth of the reporter strain. A. tumefaciens was grown in the presence of different
concentrations of Tween 20. The plots indicate (V) 0.1%, (¥) 0.5%, (&) 1%, (&) 3%, (O) 5%, (®) 10% and (W) 0%
Tween 20 as a negative control . (b) Effect of Tween 20 on [3-galactosidase activity of reporter strain. [3-galactosidase activity
of reporter strain responding to (&) 0.1%, (&) 0.5%, (O) 1%, (M) 3%, (O) 5%, (@) 10% Tween 20 with OHL and @)
OHL 10°nM without Tween 20 as a control.
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Fig. 6. (a) Effect of Tween 80 on cell growth of the reporter strain. A.tfumefaciens was grown in the presence of different
concentrations of Tween 80. The plots indicate (A) 0.1%, () 0.5%, (W) 3%, (O) 1%, (®) 10% and @) 0% Tween 80
as a negative control . (b) Effect of Tween 80 on [B-galactosidase activity of the reporter strain. [3-galactosidase activity
of reporter strain responding to (&) 0.1%, (J) 0.5%, (W) 1%, (O) 3%, (®) 10% Tween 80 with OHL and 0% Tween ()
with OHL or (V)without OHL as a control.
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Fig. 7. (a) Effect of Triton X-100 on cell growth of the reporter strain. A.fumefaciens was grown in the presence of different
concentrations of Triton X-100. The plots indicate (4A) 0.05%, (4) 0.1%, (O) 0.3%, (W) 0.5%, (O) 1%, (®) 3% and ()
0% Triton X-100 as a negative control. (b) Effect of Triton X-100 on [3-galactosidase activity of reporter strain. [3-galactosidase
activity of reporter strain responding to (4) 0.05%, (A) 0.1%, (C0) 0.3%, (M) 0.5%, (O) 1%, (®) 3% Triton X-100 with
OHL and 0% Triton X-100 @) with OHL or ( )without OHL as a control.
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