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Abstract: In this study, we investigated the effects of long-
term exposure to ionic liquid (IL) on Shewanella oneidensis
MR-1 (MR-1). MR1 was acclimated through repeated expo-
sure to IL. The acclimated strain was named as S. oneidensis
SH-1 (SH-1) and compared with MR-1 in various aspects
including morphology, cell surface hydrophobicity (CSH),
motility, and fatty acid. Compared to the MR-1, SH-1 showed
elongated cell shape on scanning electron microscopy. Upon
exposure to IL, hydrophobicity of SH-1 (28.2%) was higher
that of MR-1 (3.3%). In contrast, motility of SH-1 (7 mm) was
lower than that also of MR-1 (22 mm), and branched chain
fatty acid of SH-1 was lower than that of MR-1, 27.6% and
41.1%, respectively.

Keywords: Shewanella oneidensis MR-1, lonic Liquid, Accli-
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Shewanella oneidensis MR-1 (MR-1)2 12} SA] n|A &2
322l S A= 5 shboltt [8]. MR-1-2 TGkl thA}
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P BN SHE LU F 5L B R 2o
o ESE Aot 34 B W 0GH 7] B
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tute for Genomic Researcho] Q3] FHAF AQ E4o] &=
Eo] 2AYEHA At ol A Q] el A= A A
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MR-13} imidazolium #| &€ 2] o]-&/d HA|| [Omim][BF,]ol <=
S5 Shewanella oneidensis SH-1 (SH-1)©] [Omim][BF,]o]|
= E |9l v A EHA, SR Bk 1] 245l
o] 2/ A o 7] lmEo] v =l A= Y= Lot
A} gtk

l‘

2R 299
2.1. 0] 24 H4A

H Ao AbgE o] 2A] A= 1-ethyl-3-methylimidazolium
tetrafluoroborate [Emim][BF,], 1-butyl-3-methylimidazolium
tetrafluoroborate [Bmim][BF,], 1-hexyl-3-methylimidazolium
tetrafluoroborate [Hmim][BF,], 1-octyl-3-methylimidazolium
tetrafluoroborate [Omim][BF,]o] ™ X% Tcis (Korea)ol| A <+
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e 2ol tf5he] Ken Nealson 1= 2 KB HoFdto} A}
L5} T} [12]. vl oF vl A @1 Luria-Bertani (LB) media®= Difco
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O] FIk 25% (vv)7t H =& /dsto] -70°Ce] Hatsin] A
ol A&kt

23. ¢ 45 Y
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Table 1. Concentration range and MIC (Minimal Inhibition Con-
centration) for acclimation
Concentration

MIC (Minimal Inhibition

Ionic liquids .
range Concentration)
[Bmim] [BF4] 10~60 mM 35 mM
[Hmim] [BF4] 2~10 mM 3mM
[Omim] [BF4] 0.5~5 mM 1.5 mM
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Z, ekl &A1 A|RE F8|51 ). Field Emi-  ssion
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Fig. 1. Images of S. oneidensis MR-1 and acclimated S. oneidensis
SH-1.
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Fig. 2. Cell Surface Hydrophobicity of S. oneidensis MR-1 and
acclimated S. oneidensis SH-1.
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SH-12 28.2%= A A 3] Z=7}5}it}. Saini et al. [18]9] A
o] A %391 ammonium sulfateE MR-19| # g|5}o] A4AlS
F7HAZ o, o] = B Aol A Hol| &) F7HE o] = A
TFARA7 A TGS AR L 2 AT S T
A A B E 9 23S S7HAIZITHAL 3T (18, 19]. =
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Fig. 3. Motility test of S. oneidensis MR-1 and acclimated S.
oneidensis SH-1. Mean diameter (mm; = standard deviation) of
MR-1 (black) and SH-1 (gray) grown.
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Table 2. Fatty acid composition of Shewanella oneidensis MR-1 and Shewanella oneidensis SH-1

Strain Mean % (by weight) fatty acid £ SD BCTFA/SCFA UFA/SFA
BCFA® SCFA? SFA® UFA® ratio ratio

MR-1 YW ES I 381221 178517 61.5403 [.130.1 03%0.1

SH-1 27.642.5 53.4%1.8 19.340.4 61.740.5 0.540.0 0.340.0

a: Branched Chain Fatty Acid, b: Straight Chain Fatty Acid, c: Saturated Fatty Acid, d: Unsaturated Chain Fatty Acid

Az
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o] 2/ WA 9] 7] o] MY ES] EF A A= FF
< 2 AFSFSI L) LB ghd ulj 2] of| 4| SH-13} MR-19] 25/ 0]
7}y Tmme}F 8 mmzE F 2}o] 7k gl e, LB 0.3% TH Y
Ao A SH-19] #F/d°] TmmE 57 22 mme] MR-19]
vl gl o Zraet AS & 4 Slok (Fig. 3). Liu et al. [20]9]
&toll A NaClE MR-10] A 2]5tof MR-19] -5/ 0] Za
H AL Belon o= NaClo] MR-19] =] A& F+
HaA7]= Aolekal Argshqiet. ohebaA] MR-12
Aol A7) 2= AS o Hito]| A3)E ol 5

O =3 A0
= AoR 5T 4 Utk

3}t MR-12}+ SH-19] Saturated Fatty Acid (SFA)Q}
Unsaturated Fatty Acid (UFA)9] 242 & o] & Ho|x| &
Qfth. 12jy MR-19] Branched Chain Fatty Acid (BCFA)2}
Straight Chain Fatty Acid (SCFA)= ZHz} 41.1%%} 38.1%=
Hol dwiy SH-191 A< BCFAS} SCFA: ZHzb 27.6%,
53.4%Z B gt} MR-12] BCFAS} SCFA 7+l H| &2 B
1:12 A9 §AFHS Ho|u}, SH-10] MR-19¢f H]3j] BCFA7}
13.5% 743911, SCFAL 15.3% T2 Z7}35lo] BCFAL};
SCFA 7}9] v]-&-0] 0.52 BCFA/SCFAH| 7} Al 7}7to] kA
et A& & 4 Sltt (Table 2). BCFAY] §H-2 v & Al 22y}
O 54 57T AL B v Ql=d [21] & o
A= MR-10] Z7]7F o] 2/ WA o l=& =SS A| BCFAS]
e ol AEZT 5o das Aoz o a4 itk

4.3

2 Ao A o] 24 HA| [Omim][BF,]2] 47| =Fo] &
u) &1 Shewanella oneidensis MR-1 (MR-1)0] 1] 2]=
FE ARSI T MR-1E TheFet o] &4 A of =54
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11, SH-1¢f| [Omim][BF,]& =&A]7# MR-13} Aj2£8H4, Al
SfhE 02 b3 R4S FAAAH) S o] g3k A
251 v 16 413 SH-19] Z10] 7} MR-19] 1]} 38} 2013
oul HE EW A4 vl 24 A3 SH1S MR8

O o ¥ o2 o

==

24.9% WF F7H3 2542 dehl ook AE) 254 o
A SHA19] 8554 o] 68.2%1H2 2HAHE & 4 l9lch w3t
A WA A4S B34 SH-19] BCFAZ} 27.6%% 41.1%¢91
MR-1of H]3) S Ghepe Mol A2 o 4= 91eiek. ¢ 2
HEE B2 B9 AEF|9l MR-10] [Omim][BF,]2] 47|
w2l o3| AEA, HBeA OB Met S % 5
Slgich. olele AT ATHe ol &4 AR|Y 7] = ol
S A 4 ol AE 420 el RS 24 913t
7% QTR 29 5 900, 25 MR-19] tha o] 24 o7
o A7) 1 Zo] ARk PAEA o] o] B G FEAof
et Qs Bad Rolct.
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