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Stenotrophomonas sp. OK-50|A 228} NAD(P)H-
Nitroreductase2| 242|3}% 2 EXMESHE EA o7

S20] - 28’ - 2A8
NS MATEICS HHESR, THIST ARHYSE SRS

TNT &3] A Stenotrophomonas sp. OK-5= 4] 712] ©-& NAD(P)H-nitroreductase2] 4] fractions (NTR
fractions I, Il, nng za Je=ARo= gol g v} olth B &4 Fo A= NTR fractions L IT, ITle} o) 8F A 2] &5 E
A3 BAAYEFH EA L F93t3ial sk vl TNT) o 8 75 OK-59] NTR fractions I, II, 2.2] 32 II1$] ¥4
< 94| 41 Q] B-mercaptoethanol] H7} Al o) £49] A4 o] ZF AAHE A 22 A TNTS 2L f4}
7] A& o] -£-8F FF OK-590| A £2] % NTR2] 7] A E-o] A& £ A}8} 2 3}, nitrobenzene, L] 3L RDXe]| o 3] A
= ulE 4 o] ¥4 Vet 2,6-DNTS) 24-DNT A &= & A& el = Aoz g Fgoh o5
OK-591A] A ¥l NTR fraction 12] N-4t ofn| Al A d-& 'MSDLLNADAVVQLFRTARDS®Z ¥4 5 9] 1L,
Xanthomonas campestris2] NTR3} X. axonopodis] NTRH A 2472} 70% ¢} 65% 2 vl A ¥ FAMA & 7R =
AL 2 Velyit}. TF OK-52] NTR fraction 12] 48 ¢33 88l SmOK5nrl FA A2 G714 9E &3l
FAE FAAZRE F3HE olv] At M E L 77} vl 23 A3 X campestris®] NTR3} 81%, X. axonopodis?]
NTR#} 75%, L8| 3 Streptomyces avermitilis2] NTR3} 30%2] F-ALA o] Q1= AL 2 ZALE 92, Pseudomonas
putida KT24402] NTR (pan)s’—}T"_" 16% 2 32 §-ALA o] A= Aoz golHgd.
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amino-2,6-dinitrotoluene S A A3 3}FaL,

2 Raj7} dojvt=d], 94 nitrobenzene nitroreductasess TNT
o ZH&ste] S7HHEQ1 4-hydroxyl-amino-2,6-dinitrotoluene ™ 4-
Z¥] NADPH-

3 EAE dod F e Aeg HuHy okl). YERZ W
= 358 vAESE AT PES nEdi UER 7]
(groupyE-°] FAE O] hydroxylamino F=49} ohu]x= FE=AE
o] o] FofX|= ALE dfA glomn, o|gd W I+
B A7AE sl 23] WPEIL ik, 23). HEA
UEZ W38EE 313521 2.4 6-trinitrotoluene (INT)E ZHE
AREA Y4, TAM e de] AFSESL vt TNTE
&5 sigfell Al 7S UEZR 7l(groupyt A o2 2187]
il FERAHOZ vl st A AEAl =E2E U W
AR} o9 =2 o2 9] AEAE LAAAH Aok 873
BAE dogle Aea AR Urk0). ol2F TNTE Aol
A} AX3] BES (photolysis)= &= A& A glovi(g), 7|l
Eof ogt A& TNT A|AHd st B2 d77) Hh=]o
gt A L vjAE) 28 TNTS] AR olli= nitroreductase
(NTRy’} 2H8she Ao &R gk TNT] #3lol Tk
FQ FA9 NTRE nitrobenzene nitroreductase®} NAD(P)H-
nitroreductase®] F 7}A £79 a4 2 thA] FEHO Xth
INTE &71e) 4719 & F &l 9l 247 e fAgo
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nitroreductase= TNTZF-H
dinitrotoluene™} 2-amino-4,6-dinitrotoluene$ AJd3h= AoZ H
3L JITkl6). TNTE 23l s UER W siiks
9] E3& Fulsle NTRE ZEA(cofacton®E e &
FMN©| 5484 H9)d A%t 722 ©]F0i3 flavoprotein®
ZM Buxa glow, B Ao MR} F-odA)(electron donor)E
A NADHY} NADPH, 52 nicotinamide® ©]-8-3h= RE
2 A ITke).

NTR2 tjA} #A )4 NADHY NADPHOA #-91== Zz}
o] M4} Al A A 2] Akael] st WzkAle] ofHof ule)
type 1} type 2 7-251THE, 17). Type Il £3F= NTRS
2kl TIZFSER] 92 (oxygen-insensitive) A2 UEZ v
oA T e BAE BUANTOZA niwoso SHEEILY
hydroxylamine®} 32 3t AMIE-S A5k, HFHo 2 A
AEo] o]88 4 e FHZ M3 AL Fvse Aoz
HAusET Ioks, 7). Type [0l &3l NTRS 4hAo) 917het
(oxygen-sensitive) FFO.ZA], o]l W3t 7= o&F 7% A%
ol Eate] HEg Aol RER| 941 Sl AAolck. NTR
o] type 1¢] §4& VEZ WML 02HE 3 7o) AAE &
XA Lol 2] Z(anion-radicalsyS FAEHA a1, Akkd)
oJsiA] HA A2rEHreoxidation)7F Ho] AlSEUje] thela aNAE

F{AHE 2-hydroxylamino-4,6-

=
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a83 AFe XgAL] FEE F < U superoxide, hydrogen
peroxide, 18] hydroxyl radical & AAsh= ZoE <A
ATHI8, 22, 24). £ AFolA= olr] TINT #a] A<
Stenotrophomonas sp. OK-5Z5E] NTRE 22 % HAslo t}
&St BElsetd B4 ZANE AAIERAL T AT type 19] 3R
Enterobacter cloacae®] NTRI} F-AFF 2o g B8l v glvt
(13).

A=A 19903%E UEZ WS 3359 Easc]
$5=3F Aol A 2l NTRE 97) M=) e daA <
FAAR 715& 7H8H7] st A AESE A7) s
A= A}, Salmonella typhimurium S Z5-E] NTR 24X}
Escherichia coli®ll cloningdr Watanabe (255 NTRS] &7] A
g9 EA5le] gl (3]} F2E 73N 2.H, French $(9)&
E. cloacae”|X] H2]E NTRS] N-ZE olui=al ME-& gole)
3 fFAREETY] AEAE ZAS A"AA E colidl S
typhimurium® NTR¥} 80% ©)’39] £ FAMIE 7KKe AL
2 2uEoh T3 Hecht 5(12y NTRE @hila 33} x5
ZAV] $18kd Thermus thermophilus= 56 NTRS ¥8]3}51
& 2}7] 3 (nuclear magnetic resonance) 72 B3} o]
5] homodimer® ©]F1A o 22+ monomer’} 5 71<]
domain®} C-ZH 971 M=E AZAF e #+2Z FHoe A
& B3tk Kobori 5(14)& XrayE o8¢ AR £
(crystallographic analysisyS $3}1 E coli®] NTRo] &4 &4
F3oll FMNS E3st Tl g o] 125 712 homodimerd-S &
QI3lH Tl Bryant 5(6)2 E. coli®] chromosomal DNA®{A
NTR type [9] nfsA 82} nfsB 3419 XS S48 2}
Z+S- cloningdlte]l A EE EAEHIL, Nokhbeh S (19)L-
Salmonella enterica TA1535 @594 NTRS &gl /A
A snrA2] E7) MEE ZARIL nfsa FAASY T2 AEA0)
ZAQeH= Ao Budtatt. E cloacae2 58 EElE NTR
Zxto] g7) MEE olgsle] EAH|E F53 Koder 5(15)
2 pUCI8 plasmidZ AEF FHAE subcloningdt™] vectorE
AZ ST, E. coliolr] THFLE (overexpression)A 7 -2 99
£59) pHAME & 840 Y& NTRE det 453t
olZ HAFA Srenotrophomonas sp. OK-5ZFE] ¥2]3F NTR
gAE 2t Al Y fraction®] EAIFES BT 27 kDaol3loH
(13), ©]= Whiteway 5(26)°| nitrofuran®] =29 E. coliol Al
818l 27 kDa¥} 24 kDa?l NTRZFE & Ao 2 FR1E AT,

B AFoA= TNT &3 M Stenotrophomonas sp. OK-55%
HE] £2|g NADPH)-NTR thgh A2k 9 ZAYE5H3
AHE B3t 1 54 ZARKAT

Mz A Yy

NTRS| EH| H &4 53

NTRS B me}t ol Bargk whia3)ell wet 22 - 7
Aste] ARGttt @ 2] Al &4 Bradford M (4) 25
S A S gekslgon], NTRS| A o379} E2#-2 Bollag &
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(3)8] ¥WPHE o]83le] 12% SDS-PAGE “3ol|A &1start. A
A NTRS A2} FoiA|Q] NADHS] 4k8l2 248= French
HHO A A4S SA3ATE NTRS 8485792 Tris-
HCI buffer (50mM, pH 7.5)°] 712 & TNT (0. mM), NADH
(02mM)®}F FASH NTRS HE [ mlE o] F/|%E & £33
FEAE o]83e] 1hE- 4HE<?] NADHS] & E-4A157] 6,300
M em o] 22 340 nmoll A 1R E?F NADHV| AF8}E A ZhA
Hie ez eItk 1 unitE 25°CoA] BF 1 moled)
NADH7} 4H8ts= oz Aslar, o84 (specific activityy
unit/mg 22 3}

NTR 240 0|X|= AMEZ 2| 22

Bh A AdAEHE 2ABHY] #35ked 50mM Tris-HCI
buffer (pH 7.5)91 2t 1 mM9 52 oA 4S8 Hrlsin
Ao A 58 9HAEE ¥ 0.0mM TNTE 200ul, 0.2mM
NADH &9 2 P 54 §AE 237 10 u¥ Frlsete]
F 1 mE DFo] H2x 7 A7 To FHEE =3
st JAEA S HbekA &3ks W vEhve 5484S
100% 715202 st g a 84 SA3ITh

NTR2| 7| & ol

TNT9} 2 FAE 71A=Z sl NTRY 714 SoldS AL
3t A 718 oigk NTRY] &4 84 542 TNT o
g 54 &Y S FUsH g o2 AAISHTE RDX (hexahydro-
1,3,5-trinitro-1,3,5-triazine), nitrobenzene, 2,6-DNT (2.6-dinitrotoluene),
2,4-DNT (2 4-dinitrotoluene)E- Z+2} HF F%71 0.1 mMo] H=
whg- g-ofe] H7)8}5L 02 mM NADHS} &4 898 H7}38)
HRSA1ZL F 340 nmoll A 1R 59 NADHZF 48l A A 7+
e e 44 23390 INTE 7122 A3 84 34
A 100%= 3t gt A 48 ARSI

A bR

NTRS| N-Zch MY B3} &8 ZAL

AAE NTRE 12% SDS-polyacrylamide gelollA] 748t A
N3t gelZH-E| semidry electroblotter (Bio-Rad, Hercules, USA)
£ ]85> PVDF membrane (Biosystems, Foster City, USA).S.
Z 18 VellA 202 B¢ &AL &4 duido] £ PVDF
membraneS coomassie blue R-250 S0 2 1087 GAE}T,
50%2] methanol2 HHME HAjsle] Fad @ijd 2ES g
2Rt Zehd PVDF membrane® 3H7] 23811174 2]
“d 2F AJE E417])(Model 491A, Perkin Elmer, Foster
City, USA)l ¥ olm)icdt MEE EA18HAT dojxl N-Z
4188 NCBI2| BLAST search ZE 3-8 0|83l T3} 0
R R N CENL Y

NTR XS] 5

&3 Al OK-59] NTR frd#te] 555 $1% PCR A3 %
271 ML Ao AFEE A primers A|ZFeE7] flste] 4
o=t ME FolA N-BEoZRE TR ofw|=it X E

o i W
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0]-85}9 emNRO101S A|2HSIaL, emNRO101 F-9)9} 2= o]
AT FH 709 obreAt MELS ©]831e] nested primer]
emNRON-1-2 A|2F514H 0, 0|55 forward primerZ AHE-51%
o} ¥k reverse primerS: A|4}5}7] 91814 GenbankZH-E 7]
Eojl RuE v} e T #59] NTR FAAERE opvelt
AEE F5% 3 43 vusloh 2t AEdelA 2 454
€ ol FHZRE FHA MBS o]83}e] specific primers
AL 015 emNRO1022} B3I TH(Table 1). NTR 34t
@A BR18l7] Y3t EElE OK-59] genomic DNAE +3
o2 4719 wHo = AAE forward primer®} reverse primers
Premix PCR tube (AccuPower® PCR PreMix, Bioneer Co.,
Chung-Buk, Korea)ol Z¥Zt A713td PCR (MJ  Research,
Waltham, USAYS 33}1Th PCRe &7 2702 94°CoA] 30
&, 55°Col A 30%, 72°C A 1% 30%9] HHL 30 cycles ¥t
3313t DNAS] 52 o7& FRIs7] 3te] 0.8% agarose
gelS o]83F A719TE ANFIHL, gel2HE Usl= DNA ©
HL AccuPrep® gel purification kit (Bioneer Co., Dagjon, Korea)

& AHg3te] Fsic,

NTR X2 F7IMY BMI 454 ZA

PCRS 53 ¥ojd #F OK-59 NTR fFHAE vector
pBluescriptlIKS(+)°ll subclonings}2A} 3FHt}. WA vector DNA
of A &A EcoRVE F7h8t] 1A &t w--Al7)1L
agarose A7|9%5S HAAsle Ad JRE &3 ), Fr)g
vector®} insert DNAGHS] L& 1:39] &R T3 & &3
A7) olgko] rapid DNA ligase I (Takara Co., Seoul, Korea)%
st 16°C A 15~3027F §EE-AIF L Ligation mixture$}
E. coli competent cell& ZH3t] 42°CollA 30% F<¢F heat
shockS 713F &, ErH8 100 ug/ml2] ampicillin®} 50 pl2] X-
galo] A7FE LB B wix|of] =Ehm 37°CoA] 24417 B
v FEl] subcloned R 3IET. Subcloning® OK-52] NTR
Aze] MEe AR DAt 242l subclone S ZF-E DNA
& A5s9ch NTR H24 AEL B4 Aokl AHgE
primer= nested primer?] emNRON-13} pBluescriptlTKS(+)2]
universal primer! M13 primers ©]8-3l Al&-H71HY H47]
(Model 3700, ABI, Piscataway, USAYE T3 25 2lA]s14ch
4% OK-59] NTR F-73A} 4|92 NCBI®] BLAST search 3

Table 1. Effects of specific inhibitors on the activity of nitroreductase
fractions 1, IL, and III purified from Stenotrophomonas sp. OK-5

Stenotrophomonas sp. OK-5914] £23+ NADP(H)-nitroreductase®] AT 185

B2IE o] 8sto] 242 FEdE AR
21 % IF

NTR 40| o[X[= AN SR e &3¢

T OK-52] NTR &4 &) gk AAEZS 2] 9
sl AAG A3}, NTR fraction 12 dithiothreitol, EDTA, ~1&]
I NaClell &J3)A] ZH2} 66.7%, 43.0%, 36.8%= A=l Ao
2 vElgou), B-mercaptoethanol®] H7} Aloll= dao] &40
E5F AAEE HeE YEET NTR fraction 1O ek A
A% dithiothreitol, EDTA, 223 NaClol| <A z+z} 67.3%,
419%, 39.4%2 H3PHT A2 VePREOL), SA] B-mercapto-
ethanol®] 7} Alelle G490 EAo] BF dA=EE s FQ
3t} NTR fraction I dithiothreitol, EDTA, “12]32 NaCloll
o3 22 59.1%, 42.1%, 39.7%=% As|E A2, B-mercapto-
ethanokS 7} AldlE &40 EA4o] dAE= Ao g eyt
(Table 1). Oh 520y TNTO =Z8 P aeruginosa°ll ] E&|3t
NTRE o83l thakgt oA 2 digh a4 A4S 53
Z3}, dithiothreitol, ascorbic acid, NaH,PO, & H71319S o &
o 849 60%FE Al Ao ZARBIH.C™, B-mercapto-
ethanol? Triton X-1008] 7} Alelle 849 &8 A oAl
sk ACE Barste] & Aol Aape} vissgk 20 Vet

NTRE| 7|&E 0|4

TINTS 1 FARIE 7122 3l NTR fractions I, I, 18]
me] 7138 Eo|AL A8k OK-5914 £2]3 NTR fraction
I-& TNT, nitrobenzene, 2813 RDX°] e+ 242 100%,
83.6%, 121 80.9%= &-do] vluA FA Jebou 26-
DNTH 24-DNTo A= 415%9F 18.9%% @ &A-S el
T} NTR fraction 118] 712 E-o]Aol tdt] ZARE A}, TNT,
nitrobenzene, RDXN A= 242 100%, 79.9%, 76.0%Z A4S
vepdior 2,6-DNTS} 2,4-DNTOME 423% 17.7%2 A
< YT NIR fraction IIIE TNT, nitrobenzene, 18|11
RDXN A= ZHZF 100%, 81.4%, 183t 79.1%2 4] Vel
o1 26DNT9 2,4-DNTAME 40.7%9} 18.3%2] BA4E v1et
WSlck(Table 2). Riefler 5-(21)& UEZ ZI(nitro group)7} 3
Hog Ao e TNTY diille dguk-go) 250

Table 2. Substrate specificities of nitroreductase fractions I, II, and 1T
purified from Stenotrophomonas sp. OK-5

o Concentration Relative activity (%) Concentration Relative activity (%)
Inhibitors - - - Substrates -
(mM) Fraction I Fraction II Fraction III (mM) FractionI Fraction I Fraction II
None 0 100 100 100 TNT 0.1 100 100 100
Dithiothreitol 1 66.7 67.3 59.1 Nitrobenzene 0.1 83.6 799 81.4
EDTA 1 43.0 41.9 121 RDX 0.1 80.9 76.0 79.1
NaCl 1 36.8 394 39.7 2,6-DNT 0.1 41.5 23 40.7
B-mercaptoethanol 1 0 0 3 2,4-DNT 0.1 189 17.7 183
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1
Stenotrophomonas sp. OK-5 M S DL
Xanthomonas campestris M S DS
Xanthomonas axonopodis M S DS
Pseudomonas putida M S L Q
Xylella fastidiosa M NTL
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10 15 20
NADAVVQLFRTARDS

NAAALDQLFRTARTDQ
NAAALDQLFRTARTOQQ
EALKAWQARYGEPA AN

PLHALDARRSVPSRAQ

Fig. 1. Sequence alignment of N-terminal seqeunce of nitroreductase fraction 1 with Stenotrophomonas sp. OK-5, Xanthomonas campestris,
Xanthomonas axonopodis, Pseudomonas putida, Xylella fastidiosa. The nitroreductase of Stenotrophomonas sp. OK-5 showed 70% similarity
with nitroreductase of Xanthomonas campestris and 65% with nitroreductase of Xanthomonas axonopodis.
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A4}, 2,6-DNTY 24-DNT 52 243 w8
oxygenase®l] £J§t 283 Wl HajE 4= g)7] wjiol
TGS AXA OB Z reductased]] 28] E FFTFL W
ot Bustgnt mebs, £ ATl OK-59] NTRO
2,6-DNTH 24-DNTS] 713 Bold& 2 d o= U5d
= Ao AA g

fot
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NTRe| N-Zth A go| 454 % PCRE =2t0|H

7189 thE AlFSdA BiE NTRY OK-52HE 2elg
NTRO] FAMIS Sobr 7] gt Al 72l NTR 5 o] &40l
71 #A4) YERG NTR fraction 18] N-#9 ME& 434
OK-50l14 £2]% NTR fraction 1&] N-Z& & olu]=it 2}
T QUIME B471E Bl EAEt N-2EoRRE] £4E 20
M2l olu)i=4l ] HL Met-Ser-Asp-Leu-Leu-Asn-Ala-Asp-Ala-
Val-Val-GIn-Leu-Phe-Arg-Thr-Ala-Arg-Asp-Ser©. 2 &1 5] %ich
gd olv)i=qt A B NCBI2| BLAST search L2138 o]
43te] ME9) FAMIS A A Xanthomonas campestris®)
NTRY} X. axonopodis®] NTRIA Z+zt 70%9} 65%Z ¥l 13
=& Aol Yelht O™, Pseudomonas putida® NTR (pnrB)
# Xylella fastidiosa®] NTRI= Aol 242t 20%9) 15%=
WA ZAREACHFg. 2). Blehert S22 P putida®} P. fluorescens
of|A] Ztzt Eel¥l NTRY N-IH ML ¥4sln 43 viust
B3, 34%9) FEA0) e AR ARGt 9, P putida
JLR11€1A pnrA®t purB] 7 F7-9 NTR< #eldte] N2t
XEE BNsl ¥ AT 10%2 ulF B A TR
I e Aer Busiilth & A7ellMel OK-5014 fofxl
NTR2] N-Het ML P purida®] pnrBS} 28 fAGo] A=
7L ARSI Yol A BHER TF OK-5 reductased] o9
2 MEH DB ANE T P2 AFE S nitroreductase

Table 3. Degenerate primers for amplification of SmOK5NRI

FANE FF3h=t] AHEEE7] A13) degenerate 2o E A2t
st ZAAFE 9B E Table 39 JehAITh

NTR REXte| Q7| M 240t abSM A

TF OK-5904 288 NTR fraction 12 @& 3lsh= F34
SmOK5nrFZ #2183 OK-5%] genomic DNASNAN SmOK5nrl 5
ARt YA 2] §3te], BAwold N-wd ME ofE
Mol A 71&d RuH MEE v o2 FAE degenerate
primer®} nested primerE ©]-8-3t%] PCRE A3} H7|FF2
2 313 43, 770 bpe] F-2lollM IS DNA ©do] #Z
HAchFg. 3). B5F 770 bp DNA ©HE] SmOKS5nrl AR}

10 kb p

3 kb p

2 kb p
1.6kp p

1 kb p

05kb p

Fig. 2. PCR products of nitroreductase gene from Stenotrophomonas
sp. OK-5. Lanes: M, molecular size marker; 1, PCR product amplified
with emNRO101 and emNRO102 primers, 2, 770-bp PCR product
amplified with emNRON-1 and emNRO102.

Oligomer name Degenerate primer sequence
emNRO101 5-ATG ACN(A/T/G/C) GAY(C/T) Y(C/T)TA Y(C/T)TG AAN(A/T/G/C) GCT
emNRON-1 5-TTY(C/T) M(A/CYGA ACY (C/T) GCW(A/T) CGW(A/T) GAY(C/T) CGA
emNRO102 5-M(A/C) K(G/T)C GAW(A/T) R(A/GYCG TGC S(C/G) TTC GTC*

“Represents sequence of the antisense strand
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30 [23)]
OKSNTR e FRTARTONAFLD ~LRHSP 50
XC-NTR OLFPTART NAFLD N BDL ; 57
XA-NTR ARTONA VKWGPTAANSC AR 56
SA-NTR npp i w* @ a1 56
PP-NTR ASRRIPQA EQLRHAESSWIS 41
20 120
OKSNTR : P N AL KT ARPVIAT TGFDEDFH] K—E ——H}:}"K ;120
XC-NTR : (pWeCaeoSiore - - LN DFHE G A L}«P M. 109
XA-NTR : T_S~~~E TVAHBEDFH-E~ - - - 107
SA-NTR e - --%0 T sABNE ;&H D 109
PP-NTR AECHEN As IVFCTRTH - - 96
180
OK5NTR L ILAARALGLDACE DVSGFDNAKVDA NS 165
XC-NTR LTTAZRALCT DACERIPMS GFDNAKYDARS 149
XA-NTR -~ -AGPMSG - 147
SA-NTR . gﬁj - 150
PP-NTR OIS NEL 144
OKSNTR : —ETARTE —-« 202
XC-NTR : -Jo@8------ , --~ 180
XA-NTR : -pAF------ FAGHPTKSNEL GYGDP o ~~~FP PR 176
SA-NTR : -Bip------ DD PIM— er aDA 181
PP-NTR : GLRE-~~--~ RGFMSVV - IL G 1786

Fig. 3. Alignment of deduced amino acid sequences of nitroreductase. OKSNTR: sequence of NTR fraction I from Stenotrophomonas sp. OK-3,
XC-NTR: sequence of NTR from Xanthomonas campesiris, XA-NTR: sequence of NTR from X. axonopodis, SA-NTR: sequence of NTR from
Streptomyces avermitilis, PP-NTR: sequence of NTR fram P, putida KT2440.

Qe BA517] I8k 08% agarose gel2HE DNA ©HE
3]4=3}3L pBluescriptlIKS+ vectorol] subcloningSHt}. Subcloning®
SmOKSnrl 7387 AEE ZAYEE7) 181 emNRON-13} Mi3
primerE ©]-8-3l] AFAVINE B471E T8 A4S AAIEk
SmOKsnrl f173714] ORFE T3k 631 bp2l AT H71M
S IS ARon, FFEHT ofpledt NEENE NCBIY
BLAST search &S ol&sl] FEAS AR 27,
Xanthomonas campestris (81%), X. axonopodis (15%), Streptomyces
avermitilis (30%), P putida KT2440 (pnrB) (16%)x AF5-Ad0]
ZA432 2819 KFig. 4). Koder 5152 E. cloacae)
NTRE ¥E3e G7iMES B4t BE3s ZAEH E
coli®) NfsAS} 87%Z FAFRS FRlstaAn). & dvellx Lo
OK-58) NTRS Xanthomonas <3(genus)®] NTRI} 53] H-AM3
o] & AL 7 vERTH

YL T Stenotrophomonas sp. OK-5E5E] cDNA librarys
AZ}sted NTR F824F 713 o9 cloned BHE31G1, NTR
FAA] promoters: B8] #F OK-5004 A7+ & o= &
Ao} W e gigt A7rt 1usgE Aojah

o

k]
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ABSTRACT : Physiological and Molecular Characterization of NAD(P)H-Nitroreductase from

Stenotrophomonas sp. OK-5

Eun-Mi Ho, Hyung-Yeel Kahng', and Kye-Heon Oh* (Department of Life Science, Soon-
chunghyang University, PO. Box 97, Asan, Chung-Nam 336-600, Korea, 'Department of Envi-
ronmental Education, Sunchon National University, Sunchon, Jeonnam 540-742, Korea)

Stenotrophomonas sp. OK-5 capable of degrading TNT has been found to have three nitroreductase fractions
designated as NTR fractions I, II, and III. NTR in a previous study. This study was attempted to reveal phys-
iological and molecular characteristics of NTR fractions L II, and III in strain OK-5. Several chemicals (e.g.,
EDTA, Na(l, dithiothreitol, f-mercaptoethanol) were tested for their effect on enzyme activity of NTRs, dem-
onstrating that enzyme activities of NTR fractions I, II, and IIT from OK-5 were inhibited in the presence of §3-
mercaptoethanol. Substrate specificity test showed that NTR fractions I, II, and III all have over 70% enzyme
activities for nitrobenzene or RDX as a substrate. N-terminal amino acid sequence of NTR fraction I from
Stenotrophomonas sp. OK-5 was '"MSDLLNADAVVQLFRTARDS? and exhibited 70% sequence homology
with that of NTR from Xanthomonas campestris. NTR 1 gene from Stenotrophomonas sp. OK-5 (SmOK5nrI)
shared extensive sequence homology in deduced amino acid sequence of PCR product with NTRs from Xan-
thomonas campestris (81%), X. axonopodis (15%), Streptomyces avermitilis (30%), whereas they had low
homology with that from P. putida KT2440 (pnrB) (16%).



