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WE: FAHSHAAEREEAEAR (GC-MS), WM AEEMMEAR (LC-UV) fILHA
EeXt 53 47 Xt Pseudonomas sp. W2 BEHEXUEY A (Bpa) RBL&RMIT TS, R SR
EHE, MEEXTR, IBREEZE, NHERE =Y, R TNEE kA F LN
MERER (peal),
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Pseudonomas sp. W2 Metabolic Pathway of Bisphenol A*

JIA Ling-Zhi LI Jun-Wen ™"~
{ Institute of Hygiene and Enviromental Medicine, Academy of Miliiary Medical Science, Tianjin 300050)

Abstract: With GC-MS. LC-UV and gene analysis, we studied Pseudonomas sp. W2 metabolic pathway of bis-
phenol A (Bpa) . It was discovered that 4°- (trimethylsiloxy) -Acetophenone . p-Hydroxy benzaldehyde and p-
Hydroxy benzoic acid are medium metabolites and that the bacteria has peaG.
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WA B—HEERE LR, TEREREFHREMEMERREYS, TZHR
THHASALOEE, 2001 44 R4E B E &5 640,000 Wi, M A BA W B H#
BEMN, HERELKIIRUREELALZEREEEN. A1, EFE LU A
ERGTR T RS S, CRRRFEMEHE T MU A, Jay Spivack 2 AXHBA]
P BRI BY A UBLARRHAT THTAE, RIAB A S ARG R E KRR N
BRI, ERHFRERAMBR . HR AL R T EH Pseudonomas
sp. W2 (LY A ERERRRHEAT T RT3 MM =BT 2l 7 TR,

1 #8EFAE

1.1 @k

Pseudonomas sp. W2, ALIEMHX. F1F.
1.2 BIHEFEFQ

Bpa 2g, K,HPO, - 3H,0 6.0g, KH,PO, 1.0g, NH,Cl 2.5g, MgSO, + 7TH,0 0. 41g,
MnSO, - H, 0 0.056g, FeSO, - 7H, 0 0.01g, CaCl, 0.022g, H,0 £ & % 1, 000mL,
pH6.9, 1 % 10°Pa /& H: X 20min,
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1.3 BERIESE

B W2 A, INASESRE FQ, IR 30T, 120r/min 55, HIHKREK
B 0D,o0. 5 ZEAHT, FERGFRE FQ 5 1. 5% SIS ERCH M B 2 5 E QIR B8 i
%, RREEEMPIEREFQ F, 30T, 120/min EBIRIESF, MAEEEKD 0D,H 1
AHE, BE.
1.4 BEEX Bpa H)BERR

4T, 7,000g .0 5min, FELH, AEBEKERTIE, SR TEHEHEEK,
EERBEEIMARESRE FQ #, KK 30T, 120/min ¥, AEEEEKE 0D N 1
EARBBUL, Bl . R AERRNE G E,
1.5 SHEeHREEAS T (GC-MS)H!
1.5.1 {¢#%. HP5890 Il GC—5971MSD S #f o i— i B F 4 #r4Y; (i, HP-S;
B HHAEAS
1.5.2 . 04bH. tr¥EBE 6, 000r/min B> 10min, B F# 20wl { SmL 8P
B, EE 1K, GHEUHE, WA 1g TKHRRE, B8 30min, 318, BSKERE,
A_ERRERE 1nL, ‘
1.5.3 fidEdk: MA100pL N, O-30 (= Rk R) =8 ZBtRE (BSTFA), ERT
#E 1h, {28047,
1.5.4 Sprskfy:. St OERE: 280C; £MKLRE: 280C; BF AR 50T,
2 min; 20C/min #Z 200°C; 10C/min HF 300C; 4rth: £AMA R,
1.6 WHHEEEMENMIH (LC-UV)
1.6.1 {Y2%. waters 600 78 ; waters 2487 LA MEMES; AiZH . ZORBAX SB-C18 ##%.
0.3cm x 10cm AR 3. Spm,
1.6.2 #HAALE . FESLEE 10,0008 2.0 10min, BUEFE, RO 2pm fLERTC BIBRETEE,
1.6.3 Z4ptseih. WighiEMCH: P8 2N PUSERKm: K =43: 200 19: 17 (V/V/
V/V), In0.3% M8, Mid: 0. 4mL/ming UV RGP : 275nm; AR, 2uL,
1.7 peaG BEEMNTHMNFESFEISH
L7.1 ey 8 SR EY DNA R BEFEN W2 Bl /05, IMAERE FQ
B1, 30C, 120c/min $EREEFE, WERE KD 0D, R 0.5 AR, EEFEFQ S
1. 5% ISP Ae RERCH i B K3k e it LRIy S Wi, R &M BIE R E FQ ¥,
K 30C, 120r/min 5 3%, ARARE KD 0D 8 1 £4H B, B 1mL @ 4C,
7000g B> 10min, F B, 0200l A PREE K BERUITE, MNA 200pL ZRIEK, ¥KH
10min, 10, 000g Z.(» 10min, W EiF,
L7.2 5|1¥iit5 PCR Y 8. M NCBI BB T8I pseudomonas 1) JLABE XL
INERE peaG EEFF], FIRBRF Vector NT1 9.0 ] align ik L H| kX 24T, Ri5iE
F alignment PCR list B #3154 (5'-GCCGGCAACCCGACCCG -3', 5'- TCGATCAG-
GTTGAGCACCGG 3"), MR &{f4: 94°C 5min; 94°C0. Smin, 55C 0. 5min, 72°C 2min,
30 MEFF; 72°C, Tmin,
1.7.3 PCR F=¥pB¢lreadksrdr. My BAE MBI BiR PCR YR/, BN
FWHTET (EEPARTR), FHAEFYN W2-peaG,
1.7.4 F34r87: ¥ W2-pcaG FHIHLZE GenBank 4T blast 4347, F|FAFRRF Vector NTI
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9.0 BT W2-peaG 574 peaG HeH HL 34047,
1.8 Psendomonas sp. W2 X LEETTEHIF BIEATS

LIF B S B, A Bpa, A MAZEFEFEY, WEH N 100mg/L,
130r/min, 30CIEFREF,

2 HR

2.1 GC-MS 4#gsg
BB F 2 W2 EEAE, Bpa M (30win £5) Bih, R4 T £/
¥, HERITTRERE Bpa MIFEME . (WE 1, 2)

4,000,000 ~
3,000,000
2,000,000 +
1,000,000 -
0 2,200 2,400 2,600 2800 3,000 3,200
B 1 SEFFRAE B FRTH GC - MS 47
2,000,000 +
1.506,000 -
1,000,000
22.52
29.96 3219
506,000 A |
0 1 1 L 4 1 1
2,200 2,400 2,600 2,800 3.000 3,200

K2 SBEREHHAEMGH GC-MS HiFHE
REREE 22. 52 MR P TG (B 3), S4B Nbe75k | PR, %
LY Acetophenone, 4’- (trimethylsiloxy) -HIVCACIET] 91% , YR 4-ER1-FE LS
T4 4kid BSTFA M=%, #M 4- B E- 2 —MF RN E™ Y.

193
5.000 73
9 135 181 208
55 .
ol ol 0,29 B e b b asmoeom
B 60 80 100 120 140 160 180 200 220 240 260 280
193
5,000
2 73 147 208
89
i i I i I 1 L 135I_ i L — 10! PR T— 1 i
40 60 30 100 120 140 160 180 200 220 240 260 280

B3 REEEN 22. 52min K85 53R 2B M R S A oAk
a fRERT ] 22. S2min YRARILE, b WHEF B EEE
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fREHTE 32. 18min WYFF-AR LR (EF4) ot TEIEEEERERBICAE
RSP, ATIMTIAA: 358 AFE T, 357 EE T HKE, 179 ¥
BWIR T E R, 855 MEYF MRS Bpa MRS, FERXY RN TRER:
OH—D—HC:CH—O—HO, it — AT,

»
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

T T T T T T T

ks

‘"T._._'L’“' wm W o m o w o |
50 100 150 200 250 300 350

B4 {RERE 32. 18min 7R A

2.2 LC-UVHHER
2.2.1 S TEHAEFEANE R LC-UV i 4. EHRIEMG, EHREH

1. 21min 5 1. 08min (i B A% (ES5), £LHEEHSLT 5 THBHE, FERRE
Sl 2,44, 3,35, 4.21, 4.95 F15.20min (E6),

1.08

¥ s
BS IEFEEMHEERER LC-UV 47 HE Ee BREEMEERSNLC-UV HE

2.2.2 {RESE 4.95min 5 4. 2imin Y. B7, BS, B9, B10, BEMNER
K E R EUK ST A E R A SE R AN I R R H A LC-UV 204y, HEd
{REE B[R] 4. 95min M M R E PR, FREMNRMNSCTFENEHRRIRZAH. R
T HERTIR B BT IB] 4. 21min AR PR,

M7 WEEEFEWEABEAT B8 EAETAMMEEETERN LUV 45
-
B dan i

BO MR MK EB T Bl 10 BigeA P InT SRR H B K LC-UV 04
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2.3 peaG BAKNT MMFSHFETSH
2.3.1 PCRy4HE. A1,

bp
2,000

1,000
750

500
250

W2-peaG

100

B 11 PCR H@EakE
1 Marker DL-2000 (E4#7), 2 PCR product

2.3.2 W2-peaG FEMFSF: WFFIKE N 390bp, ¥ K W2-peaG JFHIHR A Gen-
Bank 1T blast £23%, 5 W2-peaG R BB E K LA DNA FIIE 0B KR peaC EH
H3FF5, P 5 Pseudomonas putida KT2440 [ peaG 3k [ R W44 5 %5, A DL 4% 3% B
93% , METANEHBURT pcaG 2H, 5 Pseudomonas putida KT2440 ) peaG HH %%
KRR, EFFIDLEHEZK GenBank (AY691651),

W2-peaG 73 (5°3°):

CAGGAAATCTGGAACCGCCTGGCCAAGCCGGACGCGCCGGGCGAGCACATCCTGE
TGATCGGCCAGGTGTATGACGGTAACGGCCACCTGGTGCGCGATTCGTTCCTGGAGGTG
TGGCAAGCCGATGCCAACGGCGAGTACCAGGATGCCTACAACCTGGAAAACGCCTTCA
ACAGCTTCGGCCGCACCGCCACCACCTTCGATGCCGGTGAGTGGACCCTGCACACGGTC
AAGCCGGGCGTGGTGAACAACGCTGCGGGCCTGCCGATGGCGCCGCACATCAACATCA
GCCTGTTTGCCCGGGGGATCAACATCCACCTGCACACGCGGCTGTATTTCGATGACGAG
GCCGAGGCCAATGCCAAGTGCCCGGTGCTCAACCTGATCGAA

2.4 Pseudomonas sp. W2 X JLH AT £ M F AN AR

&1,
E1 W2HLHETERNHAMR (x5, n=3)

"3 ] 48h ME A ODgy R 48h ST AR BE 0Dy
HEEXHR 0. 1242 £0.0542 ME—E 0. 0046 +0. 0005
AMEEE PR 0. 0343 £0.0154 % 0. 0024 +£0. 0005

* 0.0012 +0. 0004 *% : 0.0001 +0. 0000

BEETUAMAMBEETR, MBEXPRIE-BESREEEK, FAAME
EEPRAEKER, BREAHEE. X%, PX. X% 8.
3 iwig

EBFRBE T Pseudomonas sp. W2 X 3UEY A B9 3 MUY, 5 Jay Spivacks f 4y
BHRENARGNE A RF=PHEE, BENEITSE2000 A R,
BB RBAMBZES PR S50 22 P AR ] LIS AR /E v v — B S5 e SR
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M, AP RIEEME E T XY IE R Pseudomonas sp. W2 Xf Bpa ffy it [A] {4
M.

HET, MEEHFEEHTHEAFRARNS TAHEZLLEEE, FHREELER
Wik FILZEEE, LEMERDY., MTRERESAEILERIINEREER pel
BB, B LUHENT I ARl A R LSS R AR AT R R

HETOE A {Cidi% 4 AR R 0 2 Ao o SIS = i, WA RBENHR,
FrUATT BER A —Se ARl = AR R W B . WR W ERS, BR4A M T Bpa HIZFER
FEEAS RRERIIE), AWE A BRHEESEEOHA TR TEREME, HERHKE
PAREMR AR, M REMA SHEBERN ST R MY T, BRHEYHEIR
BRERMEN, FRETHEMAE>HARE, Sk ERE, ERHRENT 2R
EHAERKEME,

¥4 W2-peaG FF 5 93¥7, Pseudomonas sp. W2 5 Pseudomonas putida ¥ CERIT,
XLk B SR 165 fDNA #HTHFRIT RS R EHY S8,

& % X W
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