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Isolation and Characterization of a Temperature-sensitive p-Nitrophenol Degradation
Related Genes Mutant Strain
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(Key Lab of Microbiology Enginesring of Agricultural Ensironment, Minisiry of Agriculture,
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Abstract: A temperature-sensitive mutant strain was isolated after wansposon mutagenesis with ToS and named MT54. PCH was carried out
with primers designed according to the sequence of transposon, the PCR products shuwed that the MT54 carried Iransposon in the genome.
The mutant grew well at 30°C in minimal medium ¢ MM} containing p-nitrophenol ( PNF) as sole carbon source, whilr it cannot grow at
37°C in the same medium, NO, detection results also proved that Comparing the degradation rate of PNF and hydroguinene of MT54 and

DLL-E4 at different iemperature, it wus speculated that the mutant site locate in the PNP degradation related genes.
Key words; p-Nitrophenol, Hydroquinene, Transposon insertion mutant, Temperature-sensitive mutant
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BATRREHELR T RFAHE. EXHM
TS FEFIBREM KB T PNP FREMXER
O S TR DR B 5T T 0 PP TR TR A R
REAFIE

1 #¥RSHE

L1 FRRE@H

Pseudomonas putida DLL-E4 (Ap"), HE XK
PAYEE, WHE KT 23kb MR, HAEEE
H FHETARKREAH ES RS
SBEF, BEELL PNP i -BEEK ",

Escherichia coli DH3« ( pSCI123, & TnS § B
T) (Km', Cm"), ARLBHERY.

1.2 AR

SEabihiE e (MM) . NH,NO, 1.0g, KH,PO,
0.5, K, HPO, 1.5g, NaCl 0.5g, MgS0, - 7TH,0
0.2g, pH7.2, EETKEFET 1,000 mL; FXf
PNP gy ALakEh 344k (PMM) . FERKBEHI MM &
A 200mg/L (B E, TRH) 23 mkpr e
PNP; St "M ahEi e (HMM) . %X
B/ R MM I A 100mg/L &5 3EBR R 5 T
B; LBIEFE. EAMK 10z, BIE 55, AHLH
10g, EBEFKRKEFZE 1000 mL; ALK BEEEFE
B2 VR RE T HANA 15g/L MRS,

LA-Taq M) T REEEW LB, HpBWLF
RSk, A ERE (mg/L): E¥ES
# (Ap) 100, FIREE (Km) 30,

1.3 HEFHRE

1 DLL-F4 # E. coli ( pSC123) 4r3I7E LB #3F
EVEFEEWHAE R, S5 oL HEALBE
Hifk, AXEEREAKERRNEES, BFER
MEEIRAE AR ETE, FRAEDTE
BE. #ERAEEN—EHH LET LB FiRL
CcHEfdER, AAEEHEAKEEEAET,
BE—EMHERRO. 1 oL FHAEEA TN Ap A
Km 59 LB 894 b, 30CH 3, REsbE KMtk
B A& A A R b
L4 REYSRETRGSE

FAERT SRR R LT AR TER
3mL PMM B EFEHRIKE S, STCH®REESR, K
hifEs i PNP (RN BE FRMEMETR (EHN
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BEWFEEE -33-

BHREF PNP AR ER), SICERCERE
REEBE 0CHEIEF 12h, 30CHEH THAMH
FHEHEFREM T PMM kS FRED, 58
F L EFEEE S I 180r/ min BEFHIE IR 1S
12h, 28 PNP R &R, %K 7E 0CHEBERE
PNP, 37CAHEFEE PNP B HEIRAE.

L5 B EFZeNIERERE

FACE G g 500ml ZERE I A 250mL
&, WA 10.0mL th8E, RFIRS, HEHITA
5ml €, AARBERE. LB EBILEA
HE R E pID.6 ~9.7,

MR . BRI 4. 00g X E AN
T 700mL A0 300ml 2k 2. B6F, BiEAIETR
5], 2EREE.

N-1-#H 2 TREVSHE (2¢/1): BRELO.2g N-1-
HEZ T, A 100Nl 60% Z BB RIS E,
BiREEHS, ERkahEr, —RARBE.

AR \ml # &2 3. 5mL, A Q.9mL
NH, Gl B rh i & 0. 5mL 1t 60% Z 8 5 3 Bifn A
0.4 mLITEEERMIFR, B5S5HE 3 ~ Smin,
BinA 0.2mL N-1-FEHZ R, BEY, £
#ERE 15min, MEFHBEETTOLEHETS
MR (N0 ),

NO; SREEMME k. RASERERE, A=
550nm! ",

L6 PNPfXE_MARER TR

R B R AR RN E AmL LB B
EEFZDTICTHERLE, BORERESH
EEEMEARERO I EE, 0% EHES5
I E PMM 1 HUM 3{EIEFR P, 2518 30C
M37C, 180r/min HREEES IS 2h, #&
$2H, 12,000 x g, Imin BLOEES:, B L EREM,

PNP EEKIMES LR [16],

MEZHEENNE: FEARHES ~
10mg/L f3f EETEFEI N, RT3 By 4 288nm 4
R R e it E P R M s
2.

1.7 Tns iEARER PCR KiF

Wkr pSCI23 & H — T FFIC AET TS 1
T, BEERETEAFRRAHNH—X3514.

pL: 5’ -TCTCAGTGCGTTACATCCCT (175 -
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194 i) MTS4 f£ 3S7TCRESFI AR BB, AR FE
pR: 5° -GATAAGTCCCCGGTCTAACA (3533 P%# PNP, TiZERIZS &4 T B4 B #k DLL-E4 §E
~3552 i) o SR 4T s E MR PNP,
A8 L 22 A B MTS4 3L B 2 DNA #HIR K #£1 FREEEE#T DLL-E4 1 MT54 %1 PNP i35
pSC123 DNA {584, F LA-Taq EE#47 PCR §~ DLL-F4 M54
. PCR R W & . 94C WA 4min, ARG ¢ 17 wT  IrC
. MC 30 s, 54CIEBAk30s, HI2CHEM 3 XBEEERE (mg/l) 196,77 197.16 196.77  197.16
min, 3£30 A4EEF. HLPCR 4T 0. 7% BUBHE PNP R (mg/L) 35.64 41.87 36.29  195.43
NO; 4 # (mg/L)  54.1% 52.13 5398  0.58
PR RLIX. BWE (%) 81.89 78.76 81.56  0.87

1.8 EfgEFrikEcREEEN

LB BT e e ORI RT3 10 1, 4
Wz HAE 30°C H137°C7e PMM B 8 F i KIS
MR H 3T PNP 3t & Briiem s,

2 &R

2.1 BREREHNBERMSLETE

FiF DLL-E4 B2 PNP B 5 4= i, NO, B3¢
4, BN, RERERRESTSM4ES
0 AT (R B 2 R B0 45 1T PNP R9RRRETE DL, M
Xt PNP R BE ) B E T REA BB FHTHR.
MK# 8,000 BT kD EF] 200 o8k 7E 37°CPNP
PN B ETHEMEESE, HPFH 1 ki30T
B {IBEAR 4F B P A8 PNP, TPk B h MI54,
MT54 78 30°C %5 FEERE(E PNP R L H =
# 53.98 mg/L (1) NO; , {BAT 37°C £4F F AREEHE
PNP iR f43% B RBE /4 0.58 mg/L 89 NO, ; F4
B Hk DLL-EA FEI AP B8 461 T B18ESE PNP B
B, FEL 53mg/L 19 NO; o fh otk nf LA# 28 S o
M54 2k PNP [ i 5 B U R 5 25 bk
2.2 BB DLL-E4 §1 MT54 B4 PNP qO% ¥

ECHITCHEHET, FrAERER DLL-E4
TR A Bk MT54 % PNP MIBERBEH A5 %
WFEL, mEEAA, FEOCHEREHE T, DLL-E4
M54 [ PNP BORE ST HH %, 12h FRAE 3K
B2% : 7E3TCIZFEMGT, H LR EHRER PNP
BB 30CREH T B, HUIRETR G IR PNP,
BEMHTER B B 3 S TR RE X MF A4 BB 4% DLL-
E4 B PNP RE I A K, BT H MT54
1 30CIEH &4 T KRR PNP R RE 1 5 574 B ik
MY, fH7E 37CRJLF AAEEREME PNP, EH T
AEEERE (WMMRE) 0 PMM ERETD,
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2.3 ZBEX DLL-FA 0 MTS4 BEEXNE_RHE
(7]

MRECHTEP R BMHES,
DLL-E4 % PNP AL HEGTE "B, WE_KABE
% PNP 9Refe 2 BN HIAE A, 3t A xtpas
HEEMH ¥TH-SHIEETHEANLE,
¥ T DLL-E4 #1 MT54 72 W 0 B B 5 FRIRFHR
“HMERBREA. BFR2ATLE SR, BN
AR HEZE 30T 37TC B #p B B R 3 5 F 2 7t
E_BRFIHEE A Y, 12h BB EME 0% &
f, WENREEX MTS4 M E_BRAREE
Wi, FR T LT S5 F ToS i A T PNP B AH &

HFEREP,
%2 FREBESAET DLL-F4 1 MTH 355 _RONES
DLL-E4 MT54
30 37T 30C  3I1C
TEBAE (mg/l)  RLT4 0017 8374 00.17
REE (mg'l) 14.97 21.51 1825 2472
MR (%) 82,84 76. 15 ™2 7256

2.4 RTETFHREERHEBNFRARE

DLL-E4 1 MT54 ¥ — P R/DAHEBLKTF
23kb ¢k (FE 1), 1490 DLL-E4 1 MT54 3£ B
TR Etk, R\FEEF ToS P EAFFIR
o, BIRETFREEE DNA 1 pSCI123 Jik
DNA Jgfidl, #17 PCR ¥4, 8P b 7
B (B 2), JF BB RN, 377bp HiFF
B o XHRYILE MTS4 G ERNE PR BT
THH, 55 ¢ MT54 7 37°C LR PNP 82
ARBTHETHBASHY.
2.5 MTs4 BFREN

248 10 35 47 30°C F0 37°C JUGE MT54 3¢
PNP FIX) 3 ~ My O BERRST 1, BRI RMES
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ERE R — 3, P MTS4 B9 IR SRR
BE (K3, H4),

A B M

bp
23,130
9,416
6,557
4,361
2,322
2,027

B 1 DLL-E4 1 MTS4 FRrda ik B i
M ADNA/Hind Il marker, A DLL-E4, B MT54
M A B

bp
23,130
9,416
6,557
4361
2322
2027

A2 PCR Yk B
M ADNA/Hind Tl marker, A pSC123, B MTS4
285
% %0
s

3 70
B

of% 5t 1048
B3 MTS4 {548 5 5O 10 WIS EE 30C

PNP fI%} % — By REfR
W PNP, [J ¥R

§ 80

E 60

-

L

A0 . 1 )
Of SR 104%

4 MT54 {5485 ¥ 10 WS TE 37°Cxf
PNP FIx§ % — By IREfie
W PNP, O %% R
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3 itig

AW R IR TR K18 T — Bk PNP R
A 56 38 B 6 08 B AU R S AR bk MTS4, MTS4 7
30C &4 T BB BRI MU RERE PNP FIXIE —By; %
37°CHf JLF- R RESEREAR PNP (B{5IR{7 B9 T BEAR X
F_EMEES. HETEAT PNP ERERH
RHFAZERS, B THRETPEELXLFEET,
AltZEEAERLE R, BABAFZENE
BHE, SEZMEL—SeRETHREE=ZS
ERE, ERREEE,

ASZ R B B B ¥k DLL-E4 $:41 PNP BERA3EH
W) o] BB F e faik DNA £,
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