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L1 BBk BRRANEE 4K 5 1 - 90 50 1) 21100 28 bR
FFORE W2 1o K #F 1 76 Luria-Bertani (LB) [ {4
SR TR 37 °C 85 9 4 2 184 L B AE LB A B
s BB 74 45 B B (PIA) P B 36, 4tk
FURE g W R KF T LB 5 9R I e e e
Py 3K 2 (Tetracycline, Tc) 15 pg/mL. £ I % &

(Kanamycin, Kan ) 50 pg/mL. AN
( Gentamicin, Gm ) 15 pg/mL. & F & # &

(Ampicillin, Amp) 100 pg/mL. X T4 4% 15 5 g
W LB 35 FR Sk v i R B s IR K% R 50 pg/
mL. % ¥ 75 %7 % (Carbenicillin, Cb) 250 wg/mL. [
K2 70 pg/mL. F 4 % & g (Trimethoprim, TMP)
(K 1T [ 44 5% 38) 600 g /mL F AR 4 1% g
(Trimethoprim, TMP) (N, N—— F¥ 3% B9 8 Jlic v, 1T
WKL) 300 pg/mL; 75 PIA b Hi 2k 2 JE
RK% % 150 pg/mLo

% 1. LI ER A B R AN B

Table 1. Strains and plasmids used in this study

strains or plasmids genotype or phenotype sources

E. coli
F—merA A (mrr-hsdRMS-merBC) ®80lacZ AM15 AlacX74 deoR recAl endAl araD139A (ara lew) 7697

DHI10B invitrogen
galU galK A~ rpsL nupG

SM10-Apir thi- thr leu tonA lacY supE recA::RP42-Tc:Mu, Kan®™, \pir Bl

P. aeruginosa

PAO1 Wild type tdl

PAO1 (A2580) PA2580 replacement mutant of PAO1; Gm", this study

PAOI1 (A2580) C PAO1 (A2580) complemented strain; Gm",

this study

plasmids
pEX18Te Broad-host—range gene replacement vector; sacB, Tc® 7
pZ1918-acZ Vector, source of the cassette containing promoterless lacZ and Gm" (lacZ-GmR) sl
pEX18Tc2580 pEX18Tc with a 1029bp PCR fragment of PA2580 gene; Tc® this study
EX18Te2580 /e PA2580 knock out plasmid, pEX18Tc with 467 bp upstream region of PA2580, Gm" JacZ fragment from . d
p c ac. this study
pZ1918acZ and 562 bp downstream region of PA2580; Tc", Gm"
pRK2013 Broad-hostrange helper vector; Tra*, Kan®" el
miniCTXHacZ Integration plasmid; Te® tiol
pFLP2 2. 6kb BamHI-Sphl fragment from pALB2 ligated between the same sites of pPS908; Amp" &
pMS402 Expression reporter plasmid carrying the promoterless luxCDABE ; Kan®, Tmp" il
pKD-PA2580 pMS402 containing PA2580 promoter region; Kan®, Tmp" this study
pKD-sodB pMS402 containing sodB promoter region; Kan®™, Tmp" this study
pKD=sodM pMS402 containing sodM promoter region; Kan", Tmp® this study
pKD-katE pMS402 containing katE promoter region; Kan®, Tmp" this study
pKD-katA pMS402 containing katA promoter region; Kan®, Tmp"® this study
pKD-%atB pMS402 containing katB promoter region; Kan®, Tmp" this study
pPROEXHTa E. coli expression vector with His, tag, TEV protease cleavage site, and inducible tr¢ promoter; Amp® Gibco BRL
HTa-PA2580 pPROEX-HTa with 729 bp fragment containing PA2580; Amp" this study

Kan®: Kanamycin resistance; Gm": Gentamicin resistance; Tc": Tetracycline resistance; Amp®™: Ampicillin resistance; Tmp®: Trimethoprim

resistance.

112 EEMERRA: £ I AEM b Synergy 2
(Bio Tek); B . #l Centrifuge 5415D. & O Hl
Centrifuge 58 10R \ Mastercycle gradient PCR 1% . 1 &=
OB W As Bt X 2510
(Eppendorf) ; Cooling Bath CBN8-30 1% i /K %
(Heto-Holten AS) ; #t &K % 1% % 4t Gene Genius

Electroporator

system  ( SYNGENE ) ; LAS-3000
(FUJIFILM ) ; 96 4L #& ( Costar ) ; HL ¥k %
Electrophoresis systems ( Bio-RAD) ; UV-3310 & 4} 43
6 vk (HITACHI) ; 5Ok faf 5 42 OBt & (b o
H R WA ARG WA ; DNA =P ai 461K 7 & -
Taq g~ ANTP CJE 508 [ 24 R A R 5TE 2 A
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R0 ¥ N 1) B T4 DNA & 4% ( New England
BioLabs) ; 2 % 15 % & R & K K& %= W
R WEHFRABE RYTER AER ANV AE
(Amresco) ; 51414 A CAE 5T SR E Y 42 R A B ST 4T
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1.2 PA2580 FyfRR T IRRIHE
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3 (1 B 1 g D) A7 55 B LA PA2580 B[R 43 Oy 2
MR BRI B 1 E w5l (S1) 57—
ATGGATCCGACGGTCGCCTCAACCAGACCC3®
(BamH1) , 2 15 514 (A1) 5-GGCAAGCTTCATCAC
ATCCACCGCGAGGAACG3" (HindIIl) ; J Bt 2: IE [
514y (S2) 5" ITGAATTCTGCTGGGAGCCGCCGAG3®
(EcoRI) , Jz 1) 51 # (A2) 5-ATGGATCCGCCG
TTGAGCAGGAGAATG3" (BamHI) « L. PAOL Jy #i
B SR Py B s 1 9 18 B B AUk 4 42 pEX8Te,
7% 5| #& & pEX18Tc2580. JHI BamHI M JiT Fi
pZ1918-acZ b ARG YIMG B — B R /NZ 4.2 kb (98
Gm HLPEHE ) lacZ Jy BL, 5 WA H BamHI i )
i) pEX18Tc-2580 i 4%, 15 F| i B H ik pEX18Te—
2580lacZ .

Z e H = 2R Mk A A8 1 7 2R AT [R) U5 = 4, )
() Y58 B 2 ) Dt R AT R DR R ok o IR AAC TR O AT BORE
pEX18Tc2580lacZ (¥ K % AT B DHI0B, 2 4k 4 4
PAOL, W By 18 0 & A JJURL pRK2013 1 K i #1141 141
o PEICAE S Gm H1 10% FEHE 1) PIA P B A K1
v B, A Bl 4 Al. S2 F1 PlacZ (57—
AGATCGCACTCCAGCCAG3") # 4T ¥ iiF, % B Al
582 ARey B &, H AL 5 PlacZ B S2 5
PlacZ fe 4 4t 4% 47 (1) 5 v [ b 1F B 10 5 B 5% A2
NS
1.3 PA2580 R {KE#MABIMIE

K ¥ PA2580 3 & % g B 98 A8 44 kDR 4 1)
J7 P M PA2580 S84 4 () T AN . B PA2580
SR H Bt Sl 51T B A 4 20 R 4 o8
R B 7 IF R R B RE. SIS S:5-
TAGGATCCATCCAGCGAAGCGACAC-3" (BamHI) , A
5"-CTACTCGAGATCATGTTCAGGAGCTGG3" ( Xhol ) .
LUBF AR PAOT 4 B, HEAT PCR 4 14, 7 ) F) H

Xhol F1 BamHI 55 J5i ki miniCTXHacZ % 3 ¥y % 8 41
JEORL o I AN ORI 4K 5 PAOL (A2580) « ) Bl B4
(pRK2013) HEAT = 2 bk 24 28, % PA2580 St Rl ¢ &
F AR PAOL (A2580) FEE M4l . 2 G A
FED AL i) JBORE T S R B AN S I R AR & PAOL
(A2580) F1l E. coli Sm10-xpir (£ 47 pFLP2 J5i ki) 3
T REERR IR A B AE Ch P AR b K M ke 1 B o B
R 2 15 97 22 RE P A AL AR 4 R 1 BRI e A
CbTe ~F-# b AR (1) 5 5 B 64T PCR B AIE
14 F/pGHEERE (MIC) U E

X 0 AE ZR TR VA B 0 00 A B I 5 SR FH B
FVEALE 96 LB #EAT - % PAOL.PAO1 (A2580) &5
PAO1 (A2580) C H g [ 3 fh T LB 15 38 3 v, 37°C
200 r/min ¥ 373 80 IR H % 10% $2 5l AT i 452,
i 3L OD fRFF—5. 96 LA &A1& ik E 4t
AR FE I LB AR By R R EAT BR LR OB, K R %
5% F I E B AT S A AN IR BE B B HUAE R K LB
BRI 1) w75 75 W AR AL Synergy 2 Bl 5E
OD 5 » WLEEAE A M 2 41 T8 A A2 K B/ B 2R 3K
FE i AP A: &= 1 MIC.

H,0, 1) MIC R FH 2L 1) 75 ¥ AT I 5
L5 RBaFREFHAMERERFRIEKFEKRN

KGR 8 1 1 R G HRE 1 luxCDABE 1) 3,
& pMS402 BEATHE RS 8 i vEAR I . e T
PA2580 (1) )3 3l 1R 1E 184k Wit 8 3 1 415l
W8l F 5k S5 -TAGGATCCACCGTCGATGAA
GGTCTG3" ( BamHI ), A: 5 -CTACTCGAGATC
ATGTTCAGGAGCTGG-3" (Xhol) o LA 4= B PAO1
MR, #E4T PCR § 39« 45 7= 4 FH Xhol F1 BamHI
WD) f5 5 M AR [F) MG D) 0 5 RD pMS402 3% 2 14 3|
PA2580 (1) 5 3l 1R I8 1 Bk o K 2800 L B A HH N
] 2% A1 P T VR U 2 A 4 L 5 AR S R LAS3000 | A
Ik 326 ' 1) B e B

KB ITERE T sodB sodM- katE < katA
katB KR 1) JH 2 7 R IE T

W T R 8 B 1 RO R R R e
BE# D T 100 pL &4 TMP ) LB £5 58 JL 1) (1 8
96 FLH 1, 37°C 200 r/min £ 353k . Wk H¥% 5%
e m B T8 B 5 TMP (1) LB B 9% Je b, K5 5% 3
ho UG HE J5 10 BRI 1 20 AR RE (B5 R JE TP n A
TMP, & Z 0 [/ I i AN e HiA:28) B 100 wL i A
AR E B 96 LA, 50 WL B4l 55
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12 Ty e WG b5 1 Synergy 2 X #% £ I 52 H CPS (
luxCDABE )R 6AH) A1 OD gy ff

1.6 PA2580 =R EBRFIIRRILNREAZLE
Rty E

4 PA2580 7 W) ¥ 2 2L IR ¢ 41 kAT BLASTP Lt
XF 43 AT 36 EOARABL R A i B ) R I LR R I 6
Tl AN ) 4 B8 1 [ 95 8 1, A Clustal X 844 347
Z P A L, R H DNAMAN A4 i 45 3 2 )5
FIH MEGA6 %K 4, % H 4B ¥ 14 (Neighbor—]oining)
) R 88 %K B W (Replications = 1000, Bootstrap {5 HX
) .

1.7 PA2580 F=H#{k oKk . i {b B BE & ME A

WSy 16 1 PA2580 KE B 1 58 % % ik HE,
QRS N VR R VAN VR (R o T e L ST X T
S H) K S:5"-ATACTGCAGATCGAATTTCGGATC
ACTCG3” (Pstl), A: 5 -TAAGAATTCATGAAAAA
CATTCTCCTGCTC3" (EcoRI) » PCR 4 34 /= 4 H
Pstl il EcoRT XU 1) » 3% 452 22 F A7 [A) i U) 1) 3 1k 2
& pPROEXHTa, 15 %] HTa-PA2580, L & E. coli
DHIOB o ¥ & 4 1E s 22 08 B4 (1 R AR 7 T &
A Amp 1) LB A I 5CR5 7% 480 12 100 #0R 5% 42 2
50 mL [FFEREFREE T, B 97 % 0Dk 0.5 - 1.0, 11
A IPTG i &3k 5k 0.5 mmol/L, % 55575 3 h, {Ik
IO TR VR RS IO I R T A A 7 R
e A 40 L, B L9, Y NG SRR AR i H B e Al
A1 & A Bradford ¥ k4T € = -

PA2580 M 3% Pk 2 % Scwk 7 kT, R
NADH/NADPH 7t i 24 J5i /5 hy WL 1 52 44 I 11 S0 AL
PEAT I 52 [ AR & A3 45 20 mmol /L Tris-HC1 (pH
7.5),0.2 mmol/L NADH & NADPH,0. 1 mmol/L %
AR K FEH AR ML AE YRR 10 pl
PA2580 HE . R NS AT h 1 mL. =3 7E % i 4%
PEN JEAT N A I FF 36 o8 I W 5E 340 nm 4k
WA 1) B A AR B JR WO R #0CH 6. 22 L/ (mmol »
em) o BTG FAT 8 SO B v HE A A A B
& 1 7 B /R NADPH B NADH 44t (1) [ = o

2 iR
2.1 PA2580 522548 A0 5A 4R 16 B B M 4 A E MO SR

EOGHI R T ) PA2580 ) R % AZ f& PAOL

(A2580) 545 15 H ¥M A& PAOT (A2580) C, # il T 41
FEE A PAOL FE NI 3 BRI RN R N H B R VA
2NV AL g /N 9 v BE (MIC) 5 iff e ik K]
PA2580 5HiAE RBUK M S HR . 48 RWE 1 PR,
RIRH B ZW MIC 4351 4 PAOL 100 wg/mL, PAO1
(A2580) 40 pg/mL, PAO1 (A2580) C 80 pg/mL; %
&M MIC 23 %) 4 PAOL 75 wg/mL, PAO1 (A2580)
32.5 pg/mL,PAO1 (A2580) C 75 pg/mL; 3F b 2
) MIC 43 %) % PAOL1 0.6 pg/mL, PAO1 (A2580)
0.3 pg/mL, PAO1 (A2580) C 0.6 wg/mlL. PA2580
(R R AR IX 3 B e 2B 21 1 MIC W] S A T B 7 Y
PAOL, 43 55 K BF A= (¥ 1/2.5,1/2,1/2, 1] PA2580
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1. Cb.Cm #0 Cip %t ¥ PAO1.PAO1 (A2580) . PAO1
(A2580) C gy MIC

Figure 1. The MIC values of Cb, Cm and Cip against PAO1, PAOI
(A2580) and PAO1 (A2580) C. A: Cb MICs; B: Cm MICs; C: Cip
MICs. The mean value of three sets of experiments is presented. * *

Significantly different from PAO1 (P <0.01) .
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AR T AMMA R IX 3 BT AR F I MIC ik 5 2 B
AR o X — &5 R R B, L PA2580 5 4 ¢ i R
ML PAOL R4 A= 25 MU I IO B AT O & 1% 06 R 58
AR5 PAOL X RN 35 8 2 A8 212 N b B 10 UK
P 184 i
2.2 PA2580 REZ|MFHMFREMEZRNAT

A 23 B B0 T BT T, 5 BT A B R AR OG R IR R %
BUE B U EERBES Y mk i T
PA2580 [f] )3 3l T =K SR8 1 A A [ B2k 5=
FEAG T 400 R 4% 11 6 PA2580 Jk [ 4 38 /K 1 1
R, R g9 AR R B R IE KT Ak. T HE
B A A A K 2 S BT 3 I 3R A K T AR Ak SR ]
0D 5o {H 1) CPS B >R U B AR AR K — SO i 5l ik
RIAMK T B 2 Mg R SR, /23 1/3 MIC
MW AE 2 1/2 MIC &7 % F1 1/2 MIC DU B 2 i), 5
PA2580 (1) 3 1A 52 ) B & (4 BORE » 43 5l s Jn AH
J 5 TR A R IB 7K S 11 4. 73,2 4.6 fio
2.3 PA2580 =4 2 NADPH-fR 2 191% [B i

E— B K I PA2580 2 (1 WM T g . i SE X
PA2580 # [ % JE R )7 4 AT 7 BLAST X}, & 3
K52 W& A HEE B XZHERN
NADPH - 25 ik Ji7 il 5% MdaB . 38 3 % PA2580 4 [
5308 43 AHACLE 882 e 1) 4 W1 2 11 1B AT SR R Y 41 L X
MR G R A5y BT, KL PA2580 [ 15 L il LG X R
PRI AR A S E (B 3) 5 K B FT i~ i AR AT
PRI R R MR AT 1A 100 A AL 3 0 A 5% <T1% F1 70%
FEIX 3 PP B P 1% B 1R UE S % NADPHE 28 04 iR
g2 B g R PA2580 BB (4 S )t AT
RE A& — Bl NADPH i 25 1) 34 J5 1

3 i 6 L IR I AE Pram ¥H 5 Bt R B
PA2580 & (1 )& Flavodoxin_2 i 5 % (PF02525) , H
A NEEAEEAFENI S, X5 e TR &
A SRR ER B A R Bk e T
PA2580 5 [ 1 4 ik W 0 o 25 B B0 7, PA2580 4R
FL =W 4E 376 nm Fl1 456 nm A5 P AN KR AE 0 05 e, H
B 456 nm &b N F 0, I HAE 429 F1 484 nm H B,
PR PN R ERE N I R
UL X W] PA2580 5 117 AT B R T %
I Ve A T R A Ry il LT

LV, 525 ik NADH sk NADPH 444k Ji5 75 340
nm Kb 0% % 8 BE AR 2 T PA2580 & [ 1) S M %
IR . % 2 B 45 R W7, DL NADPH 2 1 1

(A) —=— Expression under 25 pug/mL Spe; —— Expression under no Spe;
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¥ — i o S
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2 14004

i FTRS
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35007
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: . , “" .‘.“"‘l‘ ww{i“
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t'h

2. RFMERERERFZMHT PA2580 £ F 7£ PAOL
Rzl 0 EFuy:ii ks

Figure 2. Expression of gene PA2580 in the presence of sub-—
inhibitory concentrations of antibiotics. A: with 1/3 MIC of
spectinomycin; B: with 1/2 MIC of chloramphenicol; C: with 1/2
MIC of tetracycline. The Y-axis indicates CPS per ODg,s value; the
X-axis represents time. The expression in the presence of sub-—
inhibitory concentrations of antibiotics conditions are represented by
squares and no antibiotics conditions by triangles. The experiments
were repeated at least three times and the data shown are

representatives of similar results.

(4 I L PA2SS0 25 1477 40 i 5 348 S5 i B 0 5 iy
TR Ak, WG A 23 U/mg % 75 U/mg R %%, i
NADH 5 th 1] 1y v 74 o (EL MO ARARG 97 0 il 35
(¢} NADPH [ 2% - 4% . {5 R AR bih 72 sk
PA2S80 2 (14 1) 5% 1% 7k 1 4 193 1 R 9 L34
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A
(&) P.aeruginosa CRREFETLRCTF 70
P.flucrescens CRAEVEVKTTE 70
S.boydii RTIEHEVRTVR 70
E.coli ROIEHEVRTVR 70
K.pneunoniae RCAGHEVKSVR 70
H.hepaticus FNIEFETITCTH 70
H.pylori ESI@TEVCTIT 70
P.aeruginosa E 140
P.flucrescens 1 140
S.boydii H 140
E.coli H 140
K.pneunoniae H 140
H.hepaticus E 140
H.pylori E 140
P.aeruginosa 195
P.flucrescens 195
S.boydii 193
E.coli 193
K.pneumeoniae 193
H.hepaticus (3 . 194
H.pylori EQYTNST . 194
(B) 1001 Escherichia coli O 157:H7 str. EDL933 (NP _289602)
100 005 PGy 00ria boydii S6227 (YP 409232)
100 Wt W(mombs;eﬁa preumoniae CG43 (YP 008662021)
0.08 100] X Pseudomonas aeruginosa PAO1 (NP_251270)
0.11 I Pseudomonas fluorescens PfO-1 (YP_346451)
BE 012 Helicobacter hepaticus ATCC 51449 (NP__861003)
0.07 ] : Helicobacter pylori Shi470 (YP_001910208)
| —
0.05

3.PA2S80 EEH S HEMEIREANE FII LM RAZRENT

Figure 3. Multiple sequence alignment and phylogenetic tree of PA2580 protein with six other homologous proteins. A: multiple sequence

alignment of PA2580 protein with homologous proteins, 100% homology level residues are shadowed with black, 75% homology level residues

with dark gray and 50% homology level residues with light gray; B: phylogenetic tree of PA2580 protein with homologous proteins. The
PA2580 protein homologues are from Pseudomonas fluorescens P04 (YP_346451) , Shigella boydii Sh227 (YP_409232) , Escherichia coli
0157 :H7 str. EDL933 (NP_289602) , Klebsiella pneumoniae CG43 (YP_008662021) , Helicobacter hepaticus ATCC 51449 (NP_861003)

and Helicobacter pylori Shi470 (YP_001910208) .

00 g s R B R B ) o i 4 R R W], PA2580
A H A NADPHE 8 04 J5t il (9 35 o8, JF H 2 A
NADPH )4 %5 54k, J& — Ff NADPHHR 2K X34 Jit

it o
2.4 PA2S0 REMRGFUEIWMZHERIEHSEE
HRERIEKFER

LI PA2580 58 AR A 5 A8 A T AN A L7 B
"B PAOL X H,0, [ NSRS (MIC) » KI5
H7 4= 7 PAOL Lk, PA2580 5842 44Xt 48 4k & 7 1 it
S LW A BRAR 5 1y 5 AL AR T AR S AR T ) 1) TR 32
PEWT R (B 4) o %45 LW, PA2580 714 4 1%
B R PAOL X446 IR ) i 52 AT S S AR A

PA2580 Ljj e ) ik 2K 5 B0 14 19 20 A T ) i 52 1 B
Ko

TR T PA2580 52w A 4k A I 1A A
AT Dy T 32 R s D) A S T A S N T AR AL R
DT 32 VR 2 A B Il —— i S A ) Bk I S o
S S R R O IR E 1. X SRR E TS
pKD=sodB« pKD-s0dM . pKD-+%atE « pKD-+%atA F1 pKD-
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KA SEA s I3 T 32 Ak R 1) B 22 U A

3 2. PA2580 44 {¢ % B B9 NADPH-iR % [R B 75 1
Table 2. NADPH-quinone reductase activities of
purified PA2580 protein

enzyme activity with following

electron acceptor electron donor

NADH NADPH
coenzyme Q, 1.29 £0.38 70.96 +2.40
vitamin Kj 1.31 +0.38 64.96 +1.08
1,4-Naphthoquinone 2.37 0. 11 55.56 +2.71
ferricyanide 1.79 +0. 05 75.24 +2.51
dicholophenol-indophenol 0.86 +0.05 24.07 £2.05

Enzymatic activity was determined spectrometrically by measuring the
oxidation of NADPH or NADH (decrease at 340 nm). One unit of
activity is defined as the amount of enzyme catalyzing the oxidation of 1
wmol of NADPH or NADH per minute per milligram of protein. Each
value is the mean of three sets of experiments with the standard deviation.
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Figure 4. The MIC of H,0, against PAOl, PAO1 (A2580) and
PAO1 (A2580) C. The means and standard deviations of three
independent experiments are presented. * % Significantly different

from PAO1 (P <0.01).
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Figure 5. Expression of catalase gene katE in PAO1 (A2580) and
PAO1 and the bacterial growth. The left Y-axis indicates expression
levels (CPS value) ; the right shows ODsys value; the X-axis
represents time. The expression levels are shown as solid symbols
and growth in hollow symbols. Expression of katE in PAOL and the
growth of the strain are represented by squares; expression of katE in
PAO1 (A2580) and the growth of the strain represented by triangles.
The experiments were repeated at least three times and the data

shown are representatives of similar results.
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PA2580 is involved in Pseudomonas aeruginosa resistance
to environmental stress

Lin Zhao, Juan Li, Lin Chen, Lixin Shen, Kangmin Duan
Key Laboratory of Resources Biology and Biotechnology in Western China, Ministry of Education, Faculty of Life

Sciences, Northwest University, Xi’ an 710069, Shaanxi Province, China

Abstract: [Objective] To investigate the function of gene PA2580 in Pseudomonas aeruginosa PAO1. [Methods] We
constructed a PA2580 knockout mutant of PAO1 and a complemented strain of the mutant. We studied the function of the
gene PA2580 using both genetic and biochemical methods, including antibiotic minimum inhibition concentration (MIC)
comparison, measurement of gene expression levels in different conditions, protein expression and purification in vitro and
enzymatic activity detection. [Results] PA2580 mutant was more sensitive to carbenicillin, chloramphenicol and
ciprofloxacin. PA2580 expression was regulated by sub-inhibitory concentrations of antibiotics. PA2580 protein reduced
various quinones efficiently using NADPH as the electron donor. PA2580 mutant was more sensitive to hydrogen peroxide
and the mutant showed decreased expression of catalase. These results indicate that PA2580 is involved in the tolerance of
oxidative stress in P. aeruginosa. [Conclusion] The P. aeruginosa PA2580 protein physiologically functions as an
NADPH quinone reductase which plays an important role in dealing with environment stress.

Keywords: Pseudomonas aeruginosa, PA2580, stress resistance;, NADPH quinone reductase
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