2% 1M mox B oF W Vol.42  No.l
2002 fE 2 H Acta Microbiologica Sinica February 2002

NHEERERE P3O B ERSHE
RERITEERME"

EvAl mmE 0 # FWE

(MREfL RERERER BHRE  210095)

W OB B AR B ( Pseudomonas sp.)P3, X PA BE O DL A B B o - TR IR AR
B#HTEK, EEHAMEFENEST PRESHEEEABRIERRB PR EATHBEE. P3
BB EREDSNE, N EMHFFRESDRARERED . AR & REE TIP3 M
WMEFEMAFFRNER., SHENEET P FEX TR R B O B 25 4 A, Wi B B ek
B LR RAREE P ot R EER RPRAR . LA P R LB A R T B B A
KIEREE mpd WEE PIEP A TR LT EN B KEBEENEELES PM,PM 82
B LR XS PR — IR, IEE M RARS MR RN AERERTEERRE
.

KW NEERN, EYRER, mpd B, REATEH

h S %S Q784;X172 X akiRiRg A 3 4% S :0001-6209 (2002) 01-0019-08

MERFERASCYREEOMALIEN, B ZHERS N R EHFNEK
B, BHEETNERALRTEE R ES S ESREERBHY R - REEY
HIEBRYE, 5B P L R R Kt S B M A R, BRRE
R BEREAEE N EEERORAHYRNEE, FHEFLHENTAETRXEML
BRI PSR E N E A, AL ER TR S NS e ™ B AR A R R £
BROARERE Y AX AR RR R RS SWET ", 3 0 5 B R a0
B THRAMMEESMEFIAR T EERL AN MERRERNEDERERE
TIRREHH .

1 #MHEAFE
1.1 EBEHRESMH

Ak R (g/L) : (NH,),S0, 1.0, K,HPO, 0.7,KH,PO, 0.3,MgS0, 0.2, NaCl 0.5, 0
DA R M —BRIE, pH7.0; TR LA F A (/L) : K, HPO, 0.7, KH, PO, 0.3,

MgSO, 0.2,NaCl 0.5, pH7.0; £ A B EABK TR E (/L) : EHA K10, £ A ES5,NaCl 5,
pH7.2; B I 3 4 LR 3% 35 5 P /> S BERL B ; LBMP 3% 37 5 : Luira-Bertani BBE 8% 77 &
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0 200mg/ L RSB BE . T AE R B b E HA . EAM R RS SHIMAD-
ZU UV-2401PC,
1.2 #E&E5RA

Escherichia coli WD803 BAT st ( Y {4 %5 15, if 32 #€ FE 2 20mg/L) Al kanamycin” ( 5T ¥/
pRK2013 %15, T3 ¥ 1 % S0mg/L) , 8 H CCMCC, Pseudomonas sp. P3(sic', it 5 ¥k B 24
SOmg/L)AELRESBHNBERTHEFHERE. pUCI9(Amp ) IR Ml E. coli DHSa
{recAl endAl hsdR17 DlacU169( ¢80lacZDM 15) A B ERFF . pli2925(Amp’) Fl pTR102
(Amp’,Tc . tra” ,mob V' AP R K ¥ F R LW X, pMTL, pMTI2 FI pMTT A A&
SEE M A, SR N A 2.2kb F X A KAERE R mpd KBS pUCLY, plJ2925
pTR102, pRK2013( mob* ) Jo 4 B 55 5 Bk .
1.3 EHMEESSE

FHARZLT WIFRA 100mg/L WXTHERBRESR 74, 0 102 NEMBRESHEY
HER RS F MERFRMBI O, BT &30 288 K558 7E pH7 it 2
WO, EANHEASAROENTHEERETRERBNER. VHEEREAHES,
AT, EEBEFREERE LRE FFEE K WS T 0 w2 e — BRI R %
Ferh , WE S E I FERREE S .

ZR IR B R & F 4 30°C 1H IR BE 55 48 IR 35 3%, KM 7 W ( Escherichia coli Y K 37°C i
Fo
1.4 HNHEXBOMERILE
1.4.1 P3 FRAREE A A9IGR A TR B AR 45 B0 B, X A R R B MR B39O0 1. Smmol/L, Bt 5
REE K 30°C, 180/ min BER IR FRIR %35 9% 30h, ELEE FKE N 0.0lmmol/L. M E P3
ot of il 6 B 1 i SF 1 o0 B, %o Al R 3K R A4 ik BE SR 100,200,300, 400,500 B 600mg/L
6 TEAEE B RE I EAR R M RARSAEARER BERARN=ZHFEE: L
B VIV RSB MBI GRK 10min, B ESEG AR TH KRBT, B
HEREE . EAMEAHEEEBEA Y BRBOEEE 10155, HEMMTE
SRR E . W E RO 180 ~ 350nm E SEFC I . AT TS B O I A 7 AR Y I R
AR SR T % R B R o 2R T L B I E
1.4.2 P3ETEEMNNE. T 3 AEFRUNEMITAMBESE. ME 7 PBIEZHE
HHRASREEREE S
1.5 DNA #EHZEM

FoR b EEBREABARE RETESR 2], RERR RSN B RME.
100mL #3708 F5 4 A 0 B S5 AR TR, 38 T 3mlL TE(pHS.0) o, N A SR % B
Smol/L LiCl, B 7K _E Smin, 10 000 x g B5.0> 10min, Bt EEMA 2 S EF T L 1 LK LB
B, 10 000 x g B5.C [o] e F L DNA,70% S FEBE R . W R H AT, i T 500 pl 7% 40mg/L
Rnase #4 TE(pH8.0) ", — 20°C{RT7 .

R R B BB B T R RAL W R BB B AT . R P A
DNA EHBM AEEAEYTIRAF, N+ HEEHBEEREINA Promega 2 A, Glassmilk
DNA FEVCt 7Rl & 9 5 I8 K Biostar 22 Fl .
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E . coliDHSa B Z M MRl & ki b & 12 ],
1.6 EAHRBHMEERIER

TR P3HAE £ coliDHSo(F pMTT) R BV B £ . coliWD803(pRK2013) 41 5
BERMMASHEMNPAEEN 3nL LB HARS ERB R 121 HEFREGRE 7500x g
Bl AAE B OK R AR, BEE T 100pL AL B AP B EER TR A K E
LB iR LM EE B E LI 120, &BREEETELYHBERS Te 50mg/L, Sir 50mg/L,
Amp SOmg/L M) P ML P8, 35 R 3 A Bk & F, RuF Ky A Bk B 2 x0T R ik g
BTG
1.7 BHEEHE SEIE14].
1.8 HEEFIRIE

mpd B:F KA LR ERETE" , Genbank & F 5 7 : AT 338729,

2 H#RFuitd

2,1 EHRISBHER

BEEMEBERBENX TRNABARTPRE. KRBT SATHEREFESTRNE,
SrBldr 48 PL.P2.P3.P4 M PS5, % 5 KPR EER T SmL A FETIESF & O0EH
BERE B PR 2K UERE BT HERYR, B OSBRI XAERE. K S5% 0
B RS, 100my/ L XTRE SRR 0 — BRIR IR IR L 35 48, 15 3R SO AR B 77 R Y 2R
AL, REL S BRI R P3 B TR B X 1 25 B R R RE ) o
2.2 BRHVSEE

Bk P3 BATE A NFFR, B R/ 0.5um x 3pm, B 2 R YA BAME AT 3L, 5 A 4E
L, EMAMERSR AREHAE JELEBNELBR UMY, AEREIEND
By AL RMAME S REFRE L POKBERGE R, W F 5 FE NE P RE ( Pseudo-
monas sp. )o
2.3 P3IXMHBEXHBERGEHRE

P3 %t xof b A 4 i 1) IR A BB g S 3L
W R IE P48 NO; Bt al R A | A0
B2, AT W, 7 300mg/L R 16 R BE
EZHT . PRIEKFHERENRY, K&
i 30h. BEE K BITTIG, X AH R A B AR
T, 249 6h R BD 52 B85 R IR AT L
THAEFRM T BB T HEBRERE. 4

A/mm

TG X B 3 E B im A 300meg/L X i H1 PERMIBEEHEAER
2 iy Ut 47 X5 3R B, P3 AR AT A A B Y Fig.1 The UV scanning spectrum of the degradation
NO, - Wﬁﬁﬁﬁ‘/ﬁ‘ﬂzfﬁo of p-nitrophenol by P3

Degradation for Gh; - - -- Degradation for 10h;

P3 XX A A B I 2 AR RS R
IFHESRE TN P3 %ﬁﬂd‘ i 3 H B i —-—Degradation for 24h.
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%o 025 HELAH, PASSHELSER
ézz‘;‘ Jo ARBHMHZEN, BREHZRER

n /A

—a— NGO
150 | —i— p-nitrophnol
—— oD

101

015 500mg/ L, {8 B 3 ¥ BE B9 T+ 8 , 26 3 3 42
ook ,HAEHEN HEREB N EES
oos RAEFENF ~-EMMHIEH. 0l
5 p pd ” = o 3HTR, X R E R BT XX 6 R

Concentrat
3

wh
(=R =1
T

10

e MHEM R IEREW, In’ | C’ .
M2 PIMAMANHEEBOL KRR HERDy [ 0 P PR IR M A R
B AR 1 NO, HIRGEL A HP s TR HAEARER. M
Fig.2 Gmwih curve of P3 and production of NO; during Cu®™ ,Co®™ Xif X i 22 55 8 (69 P AR AT 0
p-nitrophenol degradation by P3 HIFERH . P38 FHALS YR A

AL RALE 2,

1 PPEMNNHEEHNRE

Table 1 The tolerance to nitrophenol of P3

Concentration/{ mg/L.) 150 200 300 400 500 600
Time to completely degrade/h 20 24 38 40 50 -
* - "No growth in ditermination time.

2 P3EMEHOHR

Table 2 Substrates utilization by P3

Phenylacetic Benzoic Salieylic
Substrates  o-Catechol  p-catechol m-nitrophenol Nitrobenzene : Benzene
acid acid acid
Growth of P3 + + + - - - - - - + + + - - + + + - -

“+ + + "Growth good ; “— - "No growth .

FEREH PIEAREAH2,4- " fH
X MEXAME,BRAASE ZBRES
SEF| A X By, A P3 X R Z B K
BEAEEBROFBREN, BXHBRHARE
eI R,
24 HETHHRENFAREEIES
PM Hy#38

BAEXT BE K RS S B mpd KR TF e G R M BOT CK MO o
B 4 oF B B 19 9 B 4K 55 M B M6 ( Plesi- fon
omonas sp, {8 H#F M6) . M6 B Al L1 B &t X B3 2EBFHPERABEEROEN
RBEAKBEANIEEEBR N _HEFRABE  Fig3 Efe of metal ions on the degradation of p-nitrophenol
e EHEMEE S ESEN 17100, BXE by strain P3
R R AR A, P3 WA SRR R e - R T AR

K HATRERE, B R ENRBKREDE mpd WER P3 FE LIRERE ST 4T
HX BRI ER TR,
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BamH] digestion

nganoi

Bgili partial digestioon ?.1 “qﬁﬂ San

B4 EARN pMTT HARKRERE

Fig.4 Construction strategy of the recombinant plasmid pMTT

24.1 "EXEREARN pMITTHRE(E4): A TEFHRAE
HEMELBAABECBITERBERE, BREHENS T
ARETEEBEHMESKT AHKENEEN TRELMEES
EHRENEETHITTREFERM . RLREMHMEE pTRIO2
RIrErmEaEtme, TUEZIMRNECRAKEPFEER
A TFHABRERETEREVTRNREFE,. BR ra” H mob ™,
AU RN FES TER  BERMEEXER #E T ERTH/
BEMNEYELENE.

BT pMT1 P F S ERNEA KRB mpd EE B,
¥ H TERE B8 E RO R pTR102, BUE pMT1 E#) mpd A Bl
3T Hindlll I EcoRI AU EE Y] B, 5e RE 2 HindIIl M1 EcoRI X EF Y] AY
plj2025 & B b, 3578 & 4 R & pMTI2, 76 pMTI2 L AT L@ i B S SPp—
BelIT M B§H I UK mpd 25 (8 A B2 3% 2 B pTRI02 (8 BamHI RG] sl
& ﬁ_to Fig.5 Elactmphumsla.proﬁle of

‘ the recombinant plasmid pMTT

BF 2.2kb SMEH B EFH — Belll BB Y07 &, B A BlIl | ,pNasmindint markers 2.
AT EE Y] pMT12 LI FEI W 52 80 mpd ZEEH F B . Y /5 #E4T TAE recombinant plasmid pMTT; 3.
B (E 5), AENT T T AP E&W A glassmilk 357 & [H] g Vector plasmid pTRI0Z.
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2.2kb H Bt , 54 BamHI B8 Y3 BB 4L B AT pTRI02 3, B8 W E L E . coliDHSa BRFZ
AN, EAY Tc i LBMP F AR, IS F I WG BB EE AT RARE NEEHR
$LBD Ay pMTT, 4§ Bkl pMTT AR T, SR EZHHPF 2.2kb FEFHRA (B 6).

M6 AR pMTT # L H pTRI02 KIEF 7 H ik
Fig.6 Restriction endonuclease digestion of the recombinant plasmid pMTT and vector pTR102
Left is the digestion of pMTT:1: ADNA/ HindIlf marker; 2: Bglll; 3: EcoRL + Hirdlll; 4: Smal; 5: Sall; 6: Pstl; 7:pMTT.
Right is the digestion of pTR102: 1:ADNA/ HindIll marker; 2: Bgill; 3: EcoRI + Hindlll; 4: Smal; 5: Sall; 6: Pstl; 7: Psel;
8:pTRI0Z.

2.4.2 EETEMEKMAWE: ST pMTIT HHH E. coliDHSe NELER ,P3 N ZRETEH
BhE R R pRK2013 M+ B FFfT PARBBAR 8 38, RAGERG. &Y
RRERENTIRIERFBTRKEES F. pMTT ERMESHEN
FEI0P~107%, P35 pMITESRRBHES THEMG SN PM.
TARE PM B FER G EELE 7, THLES PM hE —H K5 pMIT |
KAN—BR B ET LR, B Rk E. coliDHS BZ 540, W
FAMBEATFOAEERFENMBOKEREE N, R XA EEHR
B pMTT,

2.4.3 T REX P EMNGSMEREERIBEEENE : AESTR
BB A A ENE TS T PM M A ENRBSNERES . B4
N EEREAE PMERLEENTFENRBESTRER, GFAR

S 2D 1

F% AR O R, VRO 5 W R 45 SR LR 3. M7 AT PM S
3 PAEPMEHAEWMBNER R R o ok

Table 3 Degradation of methylparathion by P3 and PM Fig.7  Fleotrophoresis

Strain Control/{ mg/L) Treatment/{ mg/L) Rate of degradation/ % profile of the plasmid
P 227 238 ¢} content of the conjugant
PM 227 trace( < 0.05) 100 PM

1. ADNA/ HindIll mark-
M3 AT, 32K P3 AT PR ST BB A AR A T TR B PM e 2 Conjogant P 3:
Xt BB X B RO I R A S, R R IR R 100%, Jy Wik T F-ookDHsa(eMIT).
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BRI EE K PM ELHINER LB FAR A AN S0me/L Te 9 LB ¥4k B4, M
WEAKBEEE TR BREY, IEERAE3 L PMFREEHESHNRER, EXRA
RIEEFEE K LB VAR B30 15 A, EHEBE PM PS4 7 7E 90% LI
Lt 7 Te PR B2 20 AR BB AKBERE NZRAR, WHANMER BE P3 B
EREM.
3 it

X EARE - HEENFRELRY  EREEAEXMERIIARAT R R
S SRR ARBRAMFRFEEATEEE L, AHEEERRLE
FKALE W E TG R R BRI

A CIRIE T — Bk = S X B K B B AR B P3( Pseudomonas sp. ) B AE, BT LI R IREE R
ik 500mg/L MR AR By . P3 0] LUR| I3 iR R B 1E O oE — S TR BLIR BE 17 4 1K, %)
T KB MAKERERBEIERIEM . Zn.Fe.Ca fil Mo X P3 FEAEM B ERXMH A
RPEVER, P Zn ML /ERTBGR, T Cu Fl Co VMBI FEM . XMEEFHEAVIBERZ
ot B e P P o X B 0 BB, DA B SOR o R B K R R opd TR RE IR
MEEREFRE DU AR RN TR TAERBRSRY .. &x#EdE
ERERHNERETEN R KBREERN npd RS P3 PG TS 20 16 H E0 s
R T#E PM,PM SERA BB A kB AT E K, H mpd BERAE PMFAHAE
[SFick = ke

i FFARGERAEEREAREN EIEHEREEAS RN B RGN
BPARHABLOANBHENERERL,

g X X W
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Isolation and Characterization of A p-Nitrophenol Degradation
Pseudomonas sp. Strain P3 and Construction of
a Genetically Engineered Bacterium

Cui Zhongli Zhang Ruifu He Jian Li Shunpeng
( Department of Microbiology , Nanjing Agricultural University , Nanjing 210095)

Abstract: A Pseudomonas strain P3 was isolated in this work. P3 can grow with p-nitrophenol as
the sole carbon and nitrogen source. Growth in media with nitrogen, P3 can degrade p-nitrophenol
to accumulate nitrite in the culture media. P3 can utilize a series of aromatic compounds as sole car-
bon sources. Different heavy metal ions have different effects on the degradation of p-Nitrophenol by
P3. Glucose had no effect on the degradation of p-nitrophenol, while trace yeast extract greatly in-
creased the degradation rate. Methyl parathion hydrolase gene mpd was clone inte P3 by conjugation
and genetically engineered bacterium PM was obtained . Methyl parathion hydrolase was expressed by
PM. PM could grew on methyl parathion as sole carbon source. PM could degrade methyl parathion
with relatively high activity and stability.

Key words: p-Nitrophenol, Biodegradation, mpd gene, Genetically engineered bacterium
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