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Development of Pro-biotic Lactic Acid Bacteria Scavenging Environmental Hydroperoxides
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In order to get lactic acid bacteria scavenging environmental lipid peroxide, we successfully isolated
Lactobacillus plantarum P2 strain and purified two lipid peroxide reductases from the bacteria. The
enzymes catalyze the reduction of lipid peroxide to its alcohol derivative with NAD(P)H as the preferred
electron donor. The gene of the enzyme was cloned and overexpressed in E.coli. The recombinant
enzyme has been purified to homogeneity and analyzed to get enzymatic parameters.
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Substrate 0 :NADH NADPH

H.0; 018 + 0.00 | 0.26 + 0.00
t-butyl hydroperoxide 0.10 = 0.01 0.12 + 0.00
Cumene hydroperoxide | 5.53 = 0.08 590 + 0.29
Li3steamethylbuty | o) 4 001 | 024 + 000
| hydroperoxide
p-menthane
hydroperoxide

Diisopropylbenzene
hydroperoxide

125 + 0.02 150 + 014

1.07 = 0.01 136 + 013

oooooooo 138 + 001 131 + 0.03
DCIP 233+ 012 | 098 + 0.08
Ferricyanide 265+ 011 0.19 =+ 0.00
FAD N.D. N.D.
FMN N.D. N.D.
Cytochrome C N.D. N.D.
Menadione 041 = 0.01 N.D.
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Lipoamide N.D. N.D.
Dihydrolipoamide N.D. N.D.
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Substrate 0 :NADH | NADPH
H,0, 099 + 0.02 | 1.07 + 0.03
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butyl hydroperoxide 003+ 000 | 0.06 + 002
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hydroperoxide
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DCIP 118 + 0.05 | 061 + 0.01
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FAD N.D. N.D.
FMN N.D. N.D.
Cytochrome C N.D. N.D.
Menadione 0.65 + 0.03 | N.D.
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Lipoamide N.D. N.D.
Dihydrolipoamide N.D. N.D.

N.D.=Not detection OO 00O O (pumol / min/mg)
0000000OGR2OGR4 0 0O OO homology
odoob0boo0oooooooobooooo
oodooboooooobooooa

gooboboooooobobooooooo
oo

activity {pmol/min/mag)

0 5{;5 1 DIDCI 1E-IDCI ZIIDD 25‘05 3DICIEI 35‘00
CuQOH (uM)

0 O . Cumene hydroperoxide 0 0 0 0 GR2 O

0000 (NADH 150 uMO 250 ) Km=103.5

MM,  Vmax =6.1.5 umol / min/ mg.protein

activity (umoliminimag)

CuQOH (uM)

0 O . Cumene hydroperoxide 0 0 O 0 GR2 0
0000 (NADPH 150 uyMO250 ) Km=107.6
UM, Vmax = 6.4 umol / min/ mg.protein

0 O . Cumene hydroperoxide 0 O 0 OO 0O 0O

Taqe En(d) | Feocfuwinining | Fawc/Ge | botilin
cm Me:107 1902 | 94XI1°| 7IXIN
GRY 30:+0| 181+13 | 50X 43X
e “ B4 | wxie| 1x@
hm,?"' 1 11 90 Xx1F | 15X
nl 20 X1
om0 15 x10*
. | wr | 1

U4 000000000000 0O0O0

By Inh) | oacimoiivinng) | Pewe/Dn | borimpiny
G [1S0+3 | 05+18 | SOXW | AIXIP

R | n2+us| 2800 | 90X | 49x10P
o 1| &4 | X

e w3 | 1 £ X1F

Trypoesom e
@

40 x10f

Andbare g FOCTIR
[;‘ 64 X10°

Oo0o0oooo0ooooooaodd
cumenehydroperoxide 00 0 0 0 kcat/Km 0O O
doooooooooooooooood
H. sapiens glutathione peroxidase O 6.6 x 10°
M?S'0 S cerebisiae glutaredoxin 0 1.5 x 10*
MIS'ODO0DDDODOOGR2O 7.3x10°M*s?t
0000000 o0oO00OO00DbO0O0(GR40O 4.3
x10°MIsShO0 00000 ooooooon
gboooooodoboouoooooood
JMGR2ZUGRAD O OOODOOOOOOOO
kcat/Km 00000000000 O0O0DOOO
Oodoooooooooboooa 4on
godoooodbooooooooooon
goooooodoobooooood

Homology 00O D OODOOOOOO
00000000000 GR2OGR4 OOO
dododdooooooooooooood
Oo0dooodobooooooooooon
ooooooon



googoobooog
gboobooobooboobooboon
gogno

ooooomo 900

O Lactobacillus ozensis sp. nov., a novel lactic
acid bacteria isolated from mountain flowers in
Oze Nationa Park. Kawasaki S, Kurosawa
K, Miyazaki M, Sakamoto M, Ohkuma M, Y.
Niimura, 0 O 00O It. J. Syst. Evol. Microbiol
610, p. 2435-2438 (2011)

0O Lactobacillus floricola sp. nov., a novel
lactic acid bacteria isolated from mountain
flowers in Japan. Kawasaki S, Kurosawa K,
Miyazaki M, Yagi C, Kitgima Y, Tanaka S,
Irisawa T, Okada S, Sakamoto M, Ohkuma M, Y.
Niimura. 0O 0O 00O It. J. Syst. Evol. Microbiol
610, p. 1356-1359 (2011)

0 Synechocystis  ferredoxin-NADP*
oxidoreductase is capable of functioning as ferric
reductase and of driving the Fenton reaction in
the absence or presence of free flavin Junichi S,,
K. Takeda, R. Nishiyama, T. Watanabe, M. Abo,
E. Yoshimura, J Nakagawa, A. Abe, S.
Kawasaki, Y. Niimura , O 0O O 0O
Biometals,, 24 0 , p. 311-321 (2011)

0 Escherichia coli  ferredoxin-NADP"
reductase and oxygen-insensitive NAD(P)H
nitroreductase are capable of functioning as
ferric reductase and of driving the Fenton
reaction] K. Takeda, J. Sato, K. Goto, T. Fujita,
T. Watanabe, M. Abo, E. Yoshimura, J.
Nakagawa, A. Abe, S. Kawasaki, Y. Niimura,
0000 Biometals, 230, p. 727-737 (2010)

0 Chlorella vulgaris adehyde reductase is
capable of functioning as ferric reductase and of
driving the Fenton react ion in the presence of
freeflavin{d, J. Sato, K. Takeda, R. Nishiyama, K.
Fusayama, T.Arai, T. Sato, T. Watanabe, A. Abe,
J. Nekagawa, S. Kawasaki, Y. Niimura,
Bioscience Biotechnology and Biochemistry, 74
O,p.854-857,(2010) ODOOO

O Crysta structure of NADH:rubredoxin
oxidoreductase from Clostridium.

acetobutylicum: a key component of the
dioxygen scavenging systemin

obligatory anaerobes. Nishikawa K., Shomura
Y., Kawasaki S., Y. Niimura., H. Yoshiki. 00O
O 0 Proteins. ,78 0 1066, (2010)
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