ol My AR 20 (2): 117—123, 1989
Acta Microbiologica Sinica

BERTRBRES TNT BREBELET
¥xk HEF WEF

ChEMERALBFER LD

eI EER NG (Civcbacter freundii) TNT Bk, AT NAD(PYH &

TNT EEEMFT NAD(PY* 1 TNT RER.

P TR AR R BRSREE TNT RERERHHTA,

FEFMETMAEKETOE, REXNBEENAYERCH, 3 NHLa MRFRENT
0.1 mol /L ,8{Rut TNT ERAEF TNT BiZmBM=E, KNO, FEIEBXMHRNT
BRo BB TNT BEREM TNT BRESOERISEREFER, FEREPEDT TNT 2
SRR, M HE R ANT 0.5%, # TNT REREHEE, SRTHREN, HEHRED

BE T FEo

48 WISHIPEMEE; T NAD(P)H | TNT ZRE; & NAD(P)* y TNT B

B RRiEAE

1976 4 McCormick &M ETHE
Tk (Veillouella olkalesceus) T4
MEREHERFE = ATR (TNT) BH
R L Ao M4, Klausmeier 2R
FEFFE (Bacillus subuilis) 8 & &K
MMEE (Pseudomonas seruginosa) HI7TG
MFEIRE G GERR TNT godeh# 17 7 R
B AWARHANESRERE T FLES
NAD(P)H /5 TNT &JEE,

BATT 1979 FHBE T —HEELL TNT
BOHRERKNE., B, X TNT EgE
MR aE MR RATHEE M B (Citrobacier
freundis)™®, FHEIHATH TNT I
W EKG ARG DRY, A ERE
fg TNT phE, dEfEmialEi TNT
BUTERE Rk AT TR, KO HIK
FrABEL B A IR B Y TNT B
AR TR, £L TNT HEHNE
B, AT &4 T NAD(P)H [fj TNT
RS B [NAD(P}H-linked TNT redu-
ctase, AR TNT-Red], M B EL S

2 NAD(P)* ffy TNT [iEESINAD(P)*
-linked TNT dehydrogenase,{&j#s TNT-

Dehlo IFELBFSLT . BEANR K &
B {E
R S
(—) m#

TR AR Y (Citrobarer freundii) Jj K
MRAEASTBEEE™ .

(Z) B

1. FrHEs k. it misplEmREEE,

2. BIEERFARE & & (%) KHPO,
0.05, Na,Hro,.12H,0 1.0, MgSO,.7H,0
0,05, NaCl 0.025, FEEHER 0.02, ¥ 5% 2.0,
mFEo.1mel/L, pH 7.2,

(=) EfFganTapREEnpE

AR R, A ERE S, AR, R
BaRntdihn B, SHBRrERA
B, T 30°C, 170 r/min JEHREEFE 11h, 4500% 8
o 40 min W B R, pH 7.2 4 0.01
mol /L Tris-HCL #Erpiv e — vk, A b4

AXT 198754 A2 guEle
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29 &

WECAREE B, VKBS 19KHz 200W @
W 5 5 %2 (Labsonic 2000, B. Braum, USA),
16000 % & Bl 60 min,  H ¥, M LRRAEN
T ACEE 10 me/ml RIS, frHo

(m) BWEHAREFHE

1. fE TNT 7% T, NADH ifdt: #R
REZES,EY TNT 1 NADH ftFid, TNT-
Red f& . TNT & FE i NADH AN
NAD*, {EHTE 340 nm SAREE AT Ko 2
—EH AP, Ao BT RREREIE R TNT-Red
4t TNT REWREH . EEREFRARTA 0.6ml
g.2mol/L (pH7.2) Tris-HCl ZErhjE, 1.0ml
0.4 mmol/L TNT ¥ & 1.0ml 2.0 mmel/L
NADH ##, ‘FES4 % B (BECKMAN
DU-7) fll5E 224 30°C 4 5 min J&, A 0.4ml
MR, ST 340 mn ot B (R B R B N (H)
RERTE . [iEr RS SR M
WD . PAoEE A TREZ %, &
NADH i a-F e it B NADH
AR o T L BERAT S HENL 10 p ol
47 NADH FFZpyBsRiE SLy—4 TNT-Red 35
PR

2. % TNT T, NADY pyif R %A
1.0 m] 2,0 mmol/L BUNAD® 3% {% #% NADH
BRI EEEREEN SRARE A ENE Z
#itE NADY EEE M, HafShik (Ear,
HETEEET, 80 8ER 1.0 0mol NAD* i
R RS X4 —4 TNT-Deh B NE R

3. 7 NADH m NAD* 7 T, TNT f3
M/ P OHPLC EE™14r BUBISE TNT-Red {40
WwE TNT K] TNT-Deh i 4 TNT &
EH UGS I(REERSE 1T2). =Lk
RE NG, AEE AT RGRALI.0
mmel TNT FrRHN K B ¥ — A~ TNT-Red (B
TNT-Deh) BFEB L

(R) RERMER Lowry &'

(F) M

TNT 278-K (111) B &AL, NADY,
NADP*, NADH, NADPH ¥3% Sigma j=g, ®
&IGAHTHE AR ulio

g R 2 i

(=) TEMERESD TNT RREH
E: ok

1.52 NAD(P)H py TNT HJEE 0N
B, E&Zrhik, TNT f1 NAD(P)H
B RUM A oh, I A E B AR (58 1),
SIBITE DU-7 £4bha 3 6E T 340 om 4
&g R # AT R BRI R A, AR
A NEEMEFR(E D £ TNT ¥
ZERE, Aseo 8 [ B I 18] BOTE T R P (e
BRTEEHEL T TNT &E, 1 NAD(P)H
BWEA % NAD(P), BlE Aw B &
MERFP Aw B8 PR, X6 ER
i TP TE I B A T PR, BRI
RSRFERN Aw THZEZ8RTE
NAD(P)H #7 TNT HREBHFE.

25
[ ,
3.0 TINT

1 i L —

4 [ 8 10
Rt Timeth)
1 £ NAD(P)H py TNT REEHIKD

Fig. 1 The detection of NAD(P)H-linked
TNT reductase

A: % NADH TNT A EE NADH-linked
TNT reductase; B: % NADPH TNT &
Ef NADPH-linked TNT reductase

% TNT Bl B P ET A BT
SEHE] A B 31 8 (Repscan) (B 2)o  E;
NADH #FERWIEK 340 nm ARROBIEE
AT, BETFMEEER, B K

0 2
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.20}
a
-|~'-_ - -“
e "-.
& "
2.40f 7
& 3
4 3
< 3

160}

i:'.-
0.80F

300 320 340 360 380 400

#4& Wavelengthinm)
B2 TNT EE{ELBERERKMR NADH [AGE f9as

Fig. 2 The change of NADH absorbancy
in the presence of TNT
¥{f#f Scan: From a to d
0205
A +TNT
0,200
< .
0,145 L . 5
B
0,185F
+TNT
—~TNT
0.180}
] .6 12 18 24 30

& FiEtiE] Reaction time(min}
A3 T NAD(PYY TNT Kgigaskad

Fig. 3 Detection of NAD(P)t-linked TNT
dehydrogenase

Ar #F NADYTNT REE NAD*-linked TNT
dehydrogenase; B: & NADP+ TNT &R
NADP+-linked TNT dehydrogenase

TNT F7 TR {E W NADH # 4
£o

2,5 NAD(P)* 5 TNT Big & 0y
B, B H NAD(P)YT R NAD(P)H
s, HeEdERLE, B3 KHE, NAD(P)*

Wi ¢ Protein{mg/mly
2
TNT —Red(u/mg)

HAZE M, £ TNT 7 FTHORE (8 TRl
RE ARG NAD(P)H, T Ay EHf
Wko #£FX TNT FINIREM &, BIGE
FERBBEA . M RS RER, £
ButRER i o th £ H % NAD(P)" 1)
TNT PSS,

3. A SEAEAERENRR: &
YEAER R R BT, ) R AT ] E
B A RIIE SRR DR R T R
WP MENEE(TARER IS A NADH
1 NAD*' #0508 ). HF (B 4-A,B) %
BH, Ke3: 16h, EERFEI RS, 0 TNT-Red
#] TNT-Deh £ A4 Bl £ 10h #512h 3%
BN B A K HE SR INR) L BR 1E 0 s AR

//>\<\.
N\
4 /( X

S S N TR TR
B4 Time ()
# 4 TNT-Red 4l TNT-Deh J5% 430 it &2

=
=] =
n -1
TNT —Deh{u/mg)

=

=4
—

.O
[*=3

(=]

N\‘-*’
. ]
= <

‘c?:
TNT — Dehiu/mg)

TNT —Red {u/mg)

Fig. ¢ The time course of TNT-Red and
TNT-Deh formation
As A A, ETEEY FEnzyme activity showed

by Ay B: A TNT gig b H RS Unzyme
activity showed by decrease of TNT

L&&ED Protein (mg/ml); 2. TNT-Red;
i. TNT-Deh

ARSI RIERH, EBAETENT
MR P ALEFELE TNT-REE, @
Bf A fE TNT - 5B

(Z) ERWAEF ROHED

L AR IR A TNT-Red fiI TNT-
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Table 1 The effect of nitrogen sources on the formation of enzymes
HH Nitrogen source TNT | (NBDs0,| wncCl KNO, i
35 1(%) TNT-Red 100 b g2.4 166.0 82.1 144.4
Relati ivi
latve activity | TNT-Deh 100 158.7 190.7 56.6 173.8
%ﬁ‘%ﬁngﬂg/ml) 0.097 0.32 0.40 0.50 0.48
700} Nh
— 1
¥
=y
= .
£ so0T
- !
a
B
—(g [
(2]
& 300
=
= u-——-‘-"'°-_-_—o‘\
= . 5

100

0.05
#E Nitrogen source (mol/L)

0.10

5 IR E X BB R R E G
Fig., 5 The cffect of nitrogen sourccs concentratiom
on the formation of enzymes

®--—@ TNT-Red activity; ©

0 TNT-Dech activity

# ¥ Nitrogen sources:

1, 4: NH,Cl;

'Deh FIRHIEM: A 0.1 mol/L (AR &
LS HE & R H T R EL 1§ pH
% 7.2 4Bl 11k s, IR @
hES R BRI TNT-Red il
TNT-Deh ggiE (3 1) NH,Cl RURE
* R REEH R R fE A, KNO,
T FA T BGOSR, (NH),SO, #E{R
3t TNT-Deh, 10 &= W TNT-Red 5 7%
BRo

2. BIIREER BT R, HARR
WERY NH,Cl. KNO, MR EMEE,
8 pH 24 7.2, HpE Ay Rds, 78 ise s
R AR, 28R AERES

2,5: RE Utea;

3, 6: KNO,

5)e WA NHCl MEREEKEQEH
m,HEE TNT-Red FHTERS, B
MR EREWER 0.1 mol/L B, TNT-
Red MUHGEIRA; EXPFEIRKER
WS TNT-Deh 75 1 # WA R KNO,
FMARBRESHEESR, EHBES
TEWHEHNER, KHRBEES KNO,
B I 2 B,

() HWEMNENKET

L AR BIRAT B B n:  RIRE
X 2% AR SBRASHRE G RIERE
PR , W B8 2R 4R 11h BUEE 34, 53 B
B IR R H B koA MR B 5 e S
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Table 2 The cffect of carbon sources on ¢nzyme activity
P43 izl HiEEL Rcla[??zﬁs}:gfig?c(i%:)ﬁvity
Carbon source %?ftiﬁn
TNT-Red | TNT-Deh
TNT 0.038 100 100
& Glucose 0.1433 547 140
A Xylose 0.693 591 184
FlLi Lactose 0. 068 448 144
BEEE sucrose 0,184 560 140
HEE Mannirol 0.165 574 63
L B8E Soubose 0.011 377 40
FigEsyy Sodium citrate 0.050 121 132
A By Sodium malonete 0.067 92 92
Z.i# Ethanol D. 156 44 12
OEe 7. E8 Ethyl acetatc 0.063 4 69
JHE D)o REREW. AR LSS, 2. iR B AF TNT-Red A0 TNT-

Frif B AR ER TERER. B
HE ABIEEHAERE M TNT-Red 1
TNT-Deh (ER, ZEMIBIIE™E

MGIEEHTE B HER MLRIREE (2 &

TNT-Red, fifHiE TNT-Deh [0 Hi,

¥ A& 7 Relative aclivity 1%}

i 3 e

403

(Y 2.9

i & B Glucouse (%)

e WMk EENNER

Fig. 6 The cffect of glucose concentration

on activity

1. @& ESD Protein {mg/ml);
3. TNT-Deh

3.0

Wik E R Protein (mg/ml)

2. TNT Red;

Deh RAFEM: SMABESHIER &
PWEBERE L 05% 09, EHEEHE X
FlFk, TNT-Red i HEKR. SEE
BEHIREE 2% BY, TNT-Deh HJ#E B K
(A 6)o HFTHEENN 05% W, ks
KR MEEE R RS NEE (E A,
A 0.5% B, HATITARE T,

- 15
r L 4 -
g 250k 31 =
2 o/o j g
g -], u< ! 40 E
8 ° 1 §
W @ ol 1 2
= o o
= \I . {1 =
: L ~1=
= - 2 ] 3
= \\. a E
T 50 i
® A 7
1 1 1 'y ')
.5 1.5 2.5
fri& ® # Sodium citrate (%)
B 7 AR B PR R e B s IR R
Fig. 7 The effect of sodium citrace

concentration on activity

L.&#EY Protein (mg/ml);
2, TNT-Red; 3. TNT-Deh
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Eird 29 %

FAFT i BRI BE LR B85, TNT-Deh 7%
iz K, HREN 2% &), HEN&
Rkl B, B AEREE TNT-Red
HITERRZ 2T PR EALE), LI F AR
WERWREERMERE 7).

AW ERMEET RS, E—FiEnT
B & B X M B I E e R E &R

200 = ‘ .
I 40
- 1 ;
hﬁ E
- o —
= 150 j= / E
:g [ R o 107 ‘é"
g [Nd Z
'gg .\\x 1 ‘é—
2 opel I T Jes £
F;.é .\-./D Fu
R )
e ®
oy {03 ®
=
\__.o 0.1
0 e A 2 3 2 A N
2 4 6 8 10

3 351 ) Time(h)
B8 fmar e A A RS e

Fig. 8 The effect of glucose in culture

medium on activity

L RANMA 5 The arrow indicates the
addition of glucose
1. & B Protein (mg/ml);
2. TNT-Red; 3. TNT-Deh

BEFR AN A R 11h 09, AR
BHER, BiZEREENRFUENS R
BIR R, SR 4h G, AN 2% wA Rk
Sk, ER 2B, ST EEARS
BB EMiuE B TNT-Red FITNT-.
Deh B5iE (B 8). ZETBFEMERED
ERE, HAZHER TNT-Red %,
Finl TNT-Deh & HiETEE, 24k
Wl fE, B4R E, TNT-Red i
ADEFEE, TNT-Deh FHREE Fo
AN HFRRT TNT BiEMZE D 77
G WM, R Ti%EE BTN
g, LTHEBARNE—FHERENR
WA T BT,

2 5 X &
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TNT-DEGRADING ENZYME OF CITROBACTER FREUNDII
AND ITS REGULATION BY CARBON AND
NITROGEN SOURCE

Li Wenzhong

Yang Yanxi

Yang Huifang

(Instituse of Microbiology, Academia Simica, Beijing)

It was detected that both NAD(P)H-
linked reductase (TNT-Red) and NAD(P)*-
linked TNT dehydrogenase (TNT-Deh) were
present in TNT-degrading enzymes of Cirro-
bacter freundii simultaneously. The time course
of formation for the enzymes and the actions
of coenzymes in enzymatic reaction of TNT
have been studied. The effects of varied car-
bon and nitrogen sources on the regulation of
When the
concentration of NH.Cl or urea in culture

the enzymes were different clearly,

medium was more than 0.1 mol/L, the forma-
tion of both TNT reductase and TNT de-
hydrogenase was promoted. However, the

formation of these enzymes was inhibited by

KNOs in cultore

reductase

The production of both
and dehydrogenase was promored
by glucose. The sodium citrate was able to
help the formation of the TNT dehydrogenase.
The activity of the TNT reductase was incre-
ased when the concentration of sodium citrate
was less than (.5%, but when it was more
than 0.3%, the activity of this enzyme was

decreased rapidly.

Key words

Citrobacter freundii; NAD (p)H-linked
TNT reductase; NAD(P)*-linked TNT de-
hytrogenase; Enzyme regulation
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