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Zot TNT 23MT Stenotrophomonas sp. OK-50{|M 22| El
NAD(P)H-nitroreductase?| M| % £4 i3

S20f - MxYF - 28U - 2B+

SRS KoiTfsihst MBS, SROMSIL Aichet BIDS}

2,4,6-Trinitrotoluene (TNT)2- &3 & 4= 91X Stenotrophomonas sp. OK-561| ] ¥-2] 8} NAD(P)H-nitroreductase2]
EA L 2319} WA ammonium sulfate precipitation, DEAE-sepharose, 22| T Q-sepharose 52| 4#¢] A
Al HA & $3t NADPH-nitroreductaseS E4A) 213} $3H712488 QoA NI 2HE NADPH-
nitroreductase$] X3 AL 7R+ 3701 ¢] &+ fractions (I, II 3 NI)o] $3 5 ¢l o). NAD(P)H-nitroreductase2]
fractions I, I, 2] T ¢} 6] A (specific activity)-& Z+2} 5.06 unit/mg, 4.95 unit/mg, and 4.86 unit/mgo] ¢} 2.,
crude extract®} ¥]iZ3}e] 742} 10.500, 9.8+, 8.98) oA 5= g}, o] APA o] & 379 fractions 7124,
fraction I1¢] 7} -2 u] $4 -2 Yebil ¢ ©F. NAD(P)H-nitroreductase (fractions I, I R IN2] EAFAd ol J8¢&
0] X =g 7}A] 89l & 2AFsE¢ o 2-E NAD(P)H-nitroreductase (fractions I, I1 3 IID2) A X+ 30°Co|$]
o0, A pHE % 7.50] o). Ag', Cu?, Hg? 58] F40]2-2 9 80% 9] HAEA & A #3521, Mn™ o]}
Ca*9] A7} Aol ¢k 30~40% A E9) §A o] ZAH . 2} Fe*2 o] & B9 §A4E A3 H. SDS-
PAGE®] ¢]#] 24 ¥ NAD(P)H-nitroreductase2] fractions I, I ¥ ¢} ¥-x}-& 2.5 ¢k 27 kDag ©] F= i}
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TAE ERo g g8 AHRHE TNT (2,4,6-trinitrotoluene) ™ o
AAANA Aol AF FEIY UER W {718
24, A4 AeAle] =Z2HE o] RSN o5 =g AU o 24 Tometvos
2 At ZAE dovle Ao 43R Urks, 23). oS
INTE 31814 27} WEE 313 naola Al e A4 1 M
Fol HHoE AA5| HEe] FRAOE wS AT = " @r"""
o] 9leH6). TNT= Al X X418] F£3ll (photolysis)= = A2 o o
2 oA gow, ge BebtEe] nlugel o E8HY — \
TNT A7) tjale] e BAS gk plaEe] ofg TNT T e o
o) Baa#R-& AR23H (electrophilic)] YEE 7](nitro group) @ \¢,
Eo] A|AHEo] hydroxylamino®} amino F+EASZE AEEH s i Y. -
FHbiotransformation)e] 7H53ttHe 77} RIH3 gloH b
(10,17), o}Z TNTS 23] AR YA ol2oIAA &5 F \¢(
9} Z2F tialE ] Aol me) it AEE AAE AL
2 gdelA ltk4yFig. 1). TNTS] A¥s) A=e) Fodt a2 7 T
2 ZL3}E nitroreductase TNTE 3 WA HARMESQ] 4 o T e T o T
hydroxylamino-2,6-dinitrotoluene™  2-hydroxylamino-4,6-dinitrotoluene 3 Wé/ ¢f Térr
At ofe} A% olojXE FUYAMMES 2,4-diamino-6- e st e
nitrotoluene® 29| A Zujsk= 2o E M wsQITk11). Usk E— DR
HOZ niroreductasels BUEE AFe] A4 il o3t AF o
off webA type 13} type IE L&A Ut} Type > NADP)H- na
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E-mail: Kyeheon@sch.ac kr Fig. 1. Proposed mechanisms for TNT metabolism in several bacteria.
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quinone oxidoreductase (DT-diaphorase, EC 1.6.99.2)9F #-2& 4t
Zol] 1781 B2 (oxygen-insensitive) A E UEZ WEEE 5}
FEolA F e AxE FAAHOZH nirroso SHHECI
hydroxylamine®} 22 FZIAMIE-S HEH o2 o] H3
Ao o]&3 4= ¥ amino FER AFHE S FuE
(34,22). Type 1= NADPH-cytochrome P-450 oxidoreductase
(EC 1.6.2.4), NADPH-b, oxidoreductase(EC 1.6.2.2)%} &2 2ha
o] M7FsHoxygen-sensitive) AL 2 UEZ W3E 315150l A
& 7| HAE SAAA S0l A B Z(radicalsyS B8}
A Hed, o152 4kao] osiM A Aitst Eo] AEe]
g ik 2y Ao WA IdFE F F Ue
superoxide, hydrogen peroxide 58 AJAETH(16,21). whebA,
type Mol &3k nitroreductases 713 ZAdAT YEZ
FZ 2L YL & AUtk INTE 71FE ARE3le £
¥ NAD(P)H-nitroreductase’= type o] &3h= HAoZ B AES]
th, 11). ©]Z3} nioreductaset= TNTE ¥E3shs UER WgF
Z 33}HE-S hydroxylamine 522 E-9A7]HA flavin mono-
nucleotide cofactor (FMN)®l] 213} nicotinamide adenine dinucleotide
phosphate (NADH)Y} TH2 nicotinamides®] o] FAjo] o}F
oA Ao = 4&A Arh, 12). FZ nitrofurazone, nitrobenzene,
p-nitrophenol, RDX  (hexahydro-1,3,5-trinitro-1,3,5-triazine)?} £
gk VER WE SIHES 71EE ANk o2 F9 Tl
AEERE nitroreductase 2], FA|E}L 2 54 7l tig
AP/t BaEar 9ai(ll, 15), 3], Enterobacter cloacae A=

2 71A2 AME3t kil WIdEkA] 9h-2(oxygen-insensitive)
type 11 431 nitroreductaseZ £-2], FABIL 1 540 gk
A77} Bis] o] a UTh4, 15). EF, nitroreductaseSt T
ek 71" Atole] W Smell BEE AASH] 9116, 18,19)
7F REls 901, niroreductaseE GE3EHE A= gt
BEARATE 976,200 Bo] RIHT Sirk £ A7l
= AT Ao TNTE 71ER o83l Stenotrophomonas
sp. OK-52 TNT7} ¥38 FHiujAo] widst 5, 3ol Ho
3= &A¢l NAD(P)H-niroreductase (fractions I, 11, ¥ IHE
2] % AA5}3L SDS-PAGES B3] ZHzhe] BAFE AR}
Qon, 229 pH, 28| o 7] g9 P ol A4
of M= daol tiste] ZARIATH

UL

o5 W =

TNTO| S.9E Eo2RE 53} vdg 53t] TNT £34
T OK-52 E2J8l%lt}. 75 OK-5¢ Biolog A1 @7 2] 3}st
A ANEE EstA  Swenotrophomonas FL.2 TAHAFNLH,
Stenotrophomonas sp. OK-5Z HHEY T} o] 739 EAT A
dz, 283 INT 352 oln] Bud nt lvk13). 5
OK-5% TNTE ¥3ahe wiAle] HF3tef 30°C AIA £ 160
32 3Asks 2 wjYr|oM wiUdstd.om, nitroreductase A

£ S5k A7) =ed W7bA] s ARAIRE
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Nitroreductase2| £2| ¥ &

kst OK-58 B33 %A (V-550 UV/Vis Spectrophotometer,
Jasco, Japan)E ©]8-3} 660 nmoll A 0.D.7F 08¢ = 250 m12]
AAEFHA B3 4,100x gl A 208 < LHEEE A
sl o™, #AE 50 mM Tris-HCI buffer (pH 7.5)2 33] 4143}
Aok AAY FAEZ 4mie] S0mM Tris-HCIZ A EEIE F,
sonicator (Fisher M-300, Pittsburgh, USA)E ©]-83} 8}
t}. SonicationS 30 7FAo 2 253] AAIYT) BF SAL
8,700 x g& 4°CollA) 2087t Y42 st FFAE sttt
Aol e 40% ¥3} ammonium sulfate® THE7] Y13} HAS] W
BFEtH A L 9 242 g2 ammonium sulfate (Sigma, St. Louis,
USAYE 3718k F, 4°ColA] 1 AIE Bk WH8-3ATt. oF 6,300xg
oA 2087+ YAEEIY FAEL AASL, FedS A
th. thA] Asedol L 3 130 g2 ammonium sulfae® H2t 22
uhy o g A7)}3le] 60% E3} ammonium sulfateE THEUI,
6,300 x goll A 2087 QAEEEI FAEES FsIH FA=2
0.01 mM FMN (Sigma)°] Z3H 50 mM Tns-HCl buffer (pH
7.5) 7mlo 3027 $A3] = dialysis membrane (Sigma)&
ol g3le] 119 Y3 buffer (pH 7.5)014 10413F o) 4
T 9% buffercld T B8 ARG 48 §AS
DEAE-sepharose FF (Amersharm Phamacia Biotech AB, Uppsala,
Sweden) column (2.5 % 20 cm)°ll U3k, 1 M2] NaCl& ©]-§
3te] =Tl 28 0.01 mM FMNo| ¥3E 50mM Tris-
HCI buffer (pH 7.5)F 2 mi/min®] &0 2 §HS S350
82002 pifroreductase?] BAdo] S FES RIS Thily
Aeks AAEHI, THA] Q-sepharose (Amersharm Phamacia
Biotech AB, Uppsala, Sweden) column (2.5 X 20 cm)®l] =315
T} @Ae | MO NaCl BEE oF 408 32t £37]1= 25ml
A oy Fa BAESAHS 5319 nivoreductase”t ¥ §F
Ae Relslga, £elg §92 Bradford M (2)S 83t
Sz ks AAJSIE.2H, bovine serum albumin (BSA)O.E
EEFIHNE AT 1 mle] Bradford &9l Z+ZF 10, 20,
30uge] BSAE #H7lste] 57 WHE & 595nmolX FREE
2338l TFEFAL AR, PR} sk DU AR
E BFIAY 35 HFE g ¥xS WS ¥, &
FEE 273t S AT

Nitroreductase2| #X}2 &3

Nitroreductase®] A oj¥e} BA12s 815171 48t Bollag
So] W (1)S o]-&3}] SDS-PAGEE ATt Separating gel
& 12%2] acrylamide gelS AME-3193L, stacking gelS 5%
acrylamide gel AM&-8le] H7N3I5Ict. Bradford HHo2 o)
A Rke AXNsle] FUFe] WiFE FHISIAL, 1X sample
buffer2 FS 3ok FulE AEE 100°CHA S @
Heste], Lo Wzt F FYsodrh. BA] GHEL prestained
SDS-PAGE standard (Bio-rad, Hercules, USAYE AF&3}HTH &
7195 stacking gelolXE 60 VOlA 3083 HAEAI,
separating geldl A& 100 Vol 1417k 308 52t AAEHAT
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A7] %ol B gel2 gel staining solution (0.1% Coomassie
blue R-250, 45% methanol, 10% glacial acetic acid)S-& 2A|7t
GA-S HA)EFH L. gel destaining solution I (10% methanol,
10% glacial acetic acid)® 127t B¢ 43 &, gel destaining
solution I (5% methanol, 7% glacial acetic acid)E 8A|ZF A2
&t

Nitroreductase®] 4 £%

A€ nitroreductase= Ho| ALY F5E 915} Centriprep
10 concentrator (Amicon, Beverly, USAYE A&-3le 1081 E &
3 ¥ Hal F3AQ) NADHS] 28}e] 98] &4 %= French
WH@ 2siM g4 S48 AABIAT. Nitroreductase 843
4L Tris-HCl buffe(50mM, pH 7.5)°] 7]AE TNT (0.1
mM), NADH(0.2 mM)} HAE nitroreductaseS HZF 1 mlE B
Fol A7e ¥ BAFEAE 0]43t 340 nmoljA] NADH
(Sigmay’} AFSIEHA 187 B¢ dAEE g SHIATE vk
4HE-?] NADHS ¥ &34 (molar extinction coefficient):=
6,300 M'em™o]™, | wnit® 25°ColA £F 1 mole®] NADH}
e EE ko A3, HIEA (specific activity)S unit/mgl 8
A3ttt

Nitroreductase2| #40] A&& 0|X|= 29I

Nitroreductase®] E4Jol F&E n|Xo QNS = pH, 2%, 1L
Y3 F&9] Hrlo] e §4 A4S SAs vusHch &
A B9 HFH 258 dotry] 43, kG2 EE 10~50°C
2 sls AFEA 4SS ST 54 e ofke
SAAXE 0|83l dBEE 258 BT 4] 2=
Fehs Hhg-88 S ARSEte] 182 Wk o)) 340 nmol M FF
T 24E 39, A FE= ¢S 100% &R AdlE
&3E S ALY HH pHE 2AFE7] 981, pH
50 ~7.00048 &4 842 50mM potassium phosphate buffer
oA AR, pH 75~1200042] BAZHL 50 mM Tris-
HCl bufferg ©]-&3te] &4 538 HASAh Hg”, Ag,
Cu?*, Ca?*, Mn*, Fe** 59 %ol 9%} nitroreducatse®] T4
o HlXle F3E FAR7] 5k, S0mM Tris-HC buffer (pH
7.5 Ztzk 10 mM® 258 Hriskar, A-olA s 3
Zofl 2009 0.1 mM TNTS} 10 18] 02 mM NADH £¢
28 5489 Wkslon, whe-& AedX 187 AR
Fo) FR=E ZHs.

a2 % ON

Niroreductase?| 22| % M|

Crude extract JE]S] &4 B8NS 40~60% ammonium sulfate
AL Eslo] chlAol oFs Hulo g 2931, DEAE-sepharose,
Q-sepharose columng A8} nitroreductases 2 L A3}
o, o] F A 719 T fractions®] WEFE I3 Th(Fig.

2). NitroreductaseS A A 3l= L&l ¥H L acetone®)

TNT EajaFols Eal¥ NADP)H-nitroreductase®] A4 2@ &4 225

ammonium sulfate® ¥.3IA17) SfojlA @A JAHAZ &
Lol29] AAS 714 nitroreductaseE HA517] $151, DEAE
1} DE52, Mono Q 59 20]& 8 chromatographyS ©]-8-3}
= Ao erky,5), £ dAFxs EeAHd OKSERH
nitroreductaseS FATHE I acetone HAS- Al &
I, ammonium sulfate FHE o83 JdHY HFE Fd &
473} nitroreductase® #2399 3, nitroreductase®] T3
o] ¥& pHAM Uehte A= EEjA Ao I ol
WA chromatographyS ©1-83F B4 A7 2] 79| peakS©]
veldtn Bag ul Uthd, 7). Enterobacter cloacaed A=
nitroreductaseS LWFEQ] W o2 A} ofEiy &5AEY A
A& 0]83k phenyl sepharose columnr® F381] AAE AAIRE 2o
£ R 35 AvH4). DEAE-sepharose columns ©]-8-3F nitroreductase
o] oA ok 108 o]FHE 1 M9 NaCl =747} BAE
o] 8EEIAEH fraction 10} 7FF £ 84S vERISH, oF
258 Fo] 829 fraction IV} 7P & &AL el
(Fig. 2A). ¥F80ll Qsepharose column- 551> ¥-2]¥ nitroreductase
NME fracion M7} 7HF 2& AL YERARITHEg 2B).
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Fig. 2. Analyses of NAD(P)H-nitroreductase (fractions I, II, and III)
by anion exchange chromatography. (A) DEAE-sepharose chromato-
grapy. 7 ml of the resuspended 40-60% ammonium sulfate pellet was
recovered by centrifugation and applied to a DEAE-sepharose column
(2.5 x 20 cm) which had been preequilibrated in 0.05 M Tris-HCl, pH
7.5 add to 0.01 mM FMN. Protein was eluted with a 0-1 M gradient
of NaCl. Arrows indicate the position of distinct peaks of activity. (B)
Q-sepharose chromatography. The pooled fractions from DEAE-
sepharose column were applied to a Q-sepharose column (2.5 x 20
cm) equilibrated in 0.05 M Tris-HC), pH 7.5 add to a 0.01 mM FMN.
Protein was eluted with a 0-1 M gradient of NaCl. Arrows indicate the
position of distinct peaks of activity.
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Columrs F8 FA AN &9 & de 549 84L& 001
mMe| FMNE 37180 24 S8t} FMN-2 nitroreductase?H2]
FAaA FFE Fol ALY GHA o (9),
Salmonella typhimurium®} E. cloacae S04 FE}8 nitroreductase
E o] &3 d7lA VNl o3 a4 EAo] FUHEE HaE)
Athd, 22). webr, B AMT FMNe| &4 84S F7H
4 7 Ue £ES 9EE 3 2R RIHMAY. 7 AATGA
A FelE 5a 4] g PP} NADHE o83 A4
B3 F4E Arste] G40 dAY EERE 2SI THTable
1). A nitroreductase (fractions I, II, IMN2) specific activitys
Z}zt 524 unit/mg, 491 unimg, 28]31 4.46 unimgoE e}
@O ™ crude extractol]l VI 10.54), 9.8ul, 8.9ul == ¢t}
B AFto)A] E2)9 nitroreductase (fractions I, II, I 29
A BME Rl g e o, -10°CAME FARE B Ao
gAo] AA FiEHe ez FiEsich

Nitroreductase®] EAIe £3

A nitroreductase®] #ALEF 4L 943 2 FAGAE AEE
12%2] SDS-PAGE geloll A7W3}] nitroreductase (fractions I, 1T, 2 1)
o] ¥ 4RE I bandE ERISHAT, EAFE o 27 kDS &
A3t (Fig. 3). Watanabe 51y Salmonella typhimurian 4] €]
# nitroreductase?] EAFFo] oF 245 kDagl AOF WIS} 18
U2 A7ellA Eejd o] FAol BRIk oF 27 kDaT, Enterbacter
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cloacae) A E-2), AAE NAD(P)H-nitroreductase?} 593+ 2712 vt
FHTHY). EE3Y, E cloacaeE ©18-3+ NAD(P)Hunitroreductase 7741
= TS WA 213 HAAATIA & A0 T8 FAL
P o), 247} 27 kD2 eSS 3R} gk e 4 &4

KDa
200 e

116 ——
97.4 ——

66 > S—

45 W= dpey

31 P e

215 i

Fig. 3. SDS-PAGE of purification procedure NAD(P)H-nitroreductase
(fractions I, II, and M) from Stenotrophomonas sp. OK-5. A:
molecular size marker, B: crude cell extract, C: 40-60% saturated
crude cell extract with ammonium sulfate, D: eluted NAD(P)H-
nitroreductase (fraction I) from Q-sepharose, E: eluted NAD(P)H-
nitroreductase (fraction IT) from Q-sepharose, F: eluted NAD(P)H-
nitroreductase (fraction IIT) from Q-sepharose chromatography.

Table. 1. Purification of NAD(P)-nitroreductase (fractions I, 11, and III) purified from Stenortrophomonas sp. OK-5 [(A) fraction 1, (B) fraction I,

and (C) fraction II]
@A)
e Total protein Total activity Specific activity Recovery of activity Purificaton
Purification step vol(ml) (mg) W) (units/mg) (%) factor
Crude extract 30 2295 11.48 05 100 1
Ammonium sulfate 23 151 11.02 0.73 959 1.5
DEAE-sepharose 7 2.18 6.26 2.87 54.53 57
Q-sepharose 3 0.59 3.1 5.24 27 10.5
(B)
e Total protein Total activity Specific activity Recovery of activity Purificaton
Purification step vol(ml) (mg) ) (units/meg) (%) factor
Crude extract 30 22.95 1148 05 100 1
Ammonium sulfate 23 15.1 11.02 0.73 95.9 15
DEAE-sepharose 7 2.67 548 2.05 4773 4.1
Q-sepharose 3 0.59 246 491 22.65 9.8
©
P Total protein Total activity Specific activity Recovery of activity Purificaton
Purification step vol(ml) (mg) ) (units/mg) %) factor
Crude extract 30 2295 11.48 0.5 100 1
Ammonium sulfate 23 15.1 11.02 0.73 95.9 1.5
DEAE-sepharose 7 2.59 572 221 49.82 44
Q-sepharose 3 0.76 3.38 4.46 294 8.9
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& 7 Ao 2 HisIHthd). b B el ER1E OK-59]
NAD(P)H-nitroreductaser= E. cloacae®] NAD(P)H-nitroreductase®} A
o] = Aoz BRIFIT

22} pHOll ChEt §4 HY

257} nitroreductase (fractions [, I, 2 [IHe] Ao vjA=
Aol g ZALAAE 10°Cel ] H B4 229 20-30%=
Yehyzl Alzksle 25°celA] BAo] S7lstaL, A B4 2%
£ 30°CE VERtTHFig. 4). 257} 35°C oo FU1stE &
e F43) ZA3HI 40°C ool Aol 20% ©ldkE
wolgr}. pHell 9J3} nitroreductase(fractions I, I, 2 1] 43
ZAMINE pH 5.000ME 840) A9 dERER] %A pH 6.0
oVgolN Bel BAo] Uehis] Aste] Easl A pire
70~8002 vElhder A4 pHe 752 FASAhFg. 5). ©)

Relative activity (%)

Temperature (C)

Fig. 4. Effect of temperature on the activity of NAD(P)H-nitro-
reductase [fraction I ( @ ), fraction II (A ), and fraction I (Il )]. The
relative activity was based on the activity of 100% at 30°C.

Relative activity (%)

5 6 7 8 9 10 11 12

pH

Fig. 5. Effect of pH on the activity of NAD(P)H-nitroreductase
[fraction I ( @ ), fraction I1 ( &), and fraction III (ll )]. pH 5.0~7.0: 50
mM potassium phosphate buffer, pH 7.5~12.0: 50 mM Tiis base buffer.
The relative activity was based on the activity of 100% at pH 7.5.

TNT EaxFols 2218 NADP)H-nitroreductase®] FA| 2 54 227

=53 NAD(P)H-NR fraction T
EEER  NADP)H-NR fraction [
100 CEEQ  NADPH-NR fraction UT

40

Relative activity (%)

20F

g Q* AW Wy W o o>
& F € S 8

Fig. 6. Effect of several metal ions on the activity of NAD(P)H-
nitroreductase (fractions I, 11, and IIT). The final concentration of each
metal ion was 0.1 mM. Each bar represents the average of three
independent experiments.

WS WOl pHAINE B4 B4o] Tashe A0S ehgth

20 o8t FA Y X8l

F4:¢] 98t nitroreductase (fractions I, T, 2 DS &4 &A
AN EHE Lolu 7] A thfst F& o] ES Hrlstd &
A8 ZA3lTt. WA nitroreductase fraction = HgCl,, AgNO,
9} cuso,9l )M 27} 26.8%, 12.31%, 103%2 B3] Hx
34k Caso, MnCLSl S3iME B0l &3 A3,
FeCLS] 37} Alolle E49] $40] F718he AR A=A
. Nitroreductase fraction 1. AgNO,°ll 2JsiA] &Ado] A3ty
i, FeCLol osiN &a @Ao] Fvstrh wiHel
nitroreductase fraction IE AgNO,°l <J3llA Ao A=Y,
FeCL9l 27} Al &4 840] F718he e ERIsItFig. 6).
Cu*} Hg?* 5& NADHS] 13} 93ke Fol 84 84S 2
AA7)3L, Agte S8 Q) sulfohydryl groupel AE3tH
Age Aoz BaEAT9). & Aol AN g&0) A
@A) mxE A3k tiE FARIME Ccu®, Hg 283 Ag
o olate] &4 ZAdo] JAPE FRISE FF £ AolA
£ dojd ATE nlgo 2 INT Esi4d OK-SZHE £,
A E NAD(P)H-nitroreductase®] o}rlicAl M E8- F45l th
& Algold £2l8 NAD(P)H-nitroreductase$te] FAMIES 7178
aaL, Bl faRke) Bap AESE 54 1Y 4] J¥dE A

oltt.

HAe| =2

B A7E 20039 AR s sedTRAN
XA @A 5 20030042)00 213 FHEHIAE
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ABSTRACT : Characterization of NAD(P)H-nitroreductase Purified from the TNT-degrading
Bacterium, Stenotrophomonas sp. OK-5.
Eun-Mi Ho, Jae-Woo Chun, Hyung-Yeel Kahng', and Kye-Heon Oh* (Department of Life
Science, Soonchunhyang University, PO.Box 97, Asan, Chung-Nam 336-600, Korea,
'Department of Environmental Education, Sunchon National University, Sunchon, Jeonnam

540-742, Korea)

The purpose of this work was to perform the characterization of NAD(P)H-nitroreductase isolated from
Stenotrophomonas sp. OK-5 capable of degrading 2,4,6-trinitrotoluene (TNT). Initially, NADP(H)-nitrore-
ductase by a series of purification processes including ammonium sulfate precipitation, DEAE-sepharose, and
Q-sepharose was prepared. From samples harvested from fraction collector, three different fractions (I, I & III)
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having the enzyme activity of NAD(P)H-nitroreductase were detected. Specific activities of three fractions I, I,
and I of NAD(P)H-nitroreductase were determined to approximately 5.06 unit/mg, 4.95 unit/mg and 4.86 unit/
mg, and concentrated to 10.5, 9.8, and 8.9-fold compared to crude extract, respectively. Among these three frac-
tions, the fraction I of NAD(P)H-nitroreductase demonstrated the highest specific activity in this experiment.
Several factors affecting on the enzyme activity of NAD(P)H-nitroreductase (fractions I, II & III) were inves-
tigated. The optimum temperature of all NAD(P)H-nitroreductase (fractions I, II & III) was 30°C, and the opti-
mal pH was approximately 7.5. Metal ions such as Ag*, Cu®*, Hg?" inhibited approximately 80% enzyme
activity of all NAD(P)H-nitroreductase, and the enzyme activities were decreased about 30-40% inhibition in
the presence of Mn?* or Ca**. However, Fe** showed stimulatory effect on the enzyme activity. The molecular
weights of NAD(P)H-nitroreductase (fractions I, IT & III) were measured about 27 kDa on the SDS-PAGE.



