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Isolation Identification of 178-estradiol ( E2 )-Degrading Strain and Its

Degradation Characteristics
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Abstract: A novel bacterium capable of degrading 178-estradiol (E2) was isolated from the activated sludge collected from wastewater

treatment plant of an oral contraceptives producing factory in Xianju

characteristics and 16S rDNA sequence analysis
biodegradation in shaking flasks were 7. 5 and 30°C
metal ions such as Ba’* Zn’* Sn’* Cd*" Cr**

Fe’*

2
such as Ca”*

completely within 7 days with initial concentration ranged from 0. 5 to 50 mg/L and was capable of converting E2 to estrone (E1)

to nonestrogenic compounds

Zhejiang. According to its morphology physiochemical

this strain was identified as Bacillus sp. The optimal pH and temperature for E2

respectively. The enhanced action of peptone and Lab-d.emco were quite obvious;

Pb” " inhibited degradation and the actions were ordinal increasing; the addition

KNO, and amylum had no obvious effect on the degradation of E2. Furthermore

this strain could degrade E2
then

thus 95% of initial estrogenic activities was decreased within 15 days during the biodegradation process.

Key words:178-estradiol (E2) ; Bacillus sp. ; environmental estrogen; degradation characteristics; estrogenic activities

(environmental estrogens)

~ S

) 3

178- (E2)
2
5~1000 .E2

E2

(E1) (E3)

E2 E2

E2
1

(ARIH) ; Yoshimoto

4

(Rhodococcus) ; Yu

. Fujisawa
E2 Novosphingobium sp.
9
E2
0 14 E2

Aminobacter~ Brevundimonas~ Flavobacterium-

Nocardioides « Sphingomonas.

E2

Sphingobacterium sp. JCR5 " .

12009-09-08 ; 120094146
: (Y506237) ;
(2008F70014) ;
(20080212)
(1985 ~)

E-mail : junjun_sunny@ 163. com
E-mail : jiangly@ zjut. edu. cn



1314

31

E2 Pseudomonas
aeruginosa TJ1 *

E2

E2

N 1 E2
(Bacillus sp.) E2

E2

1.1

1.2

E2
(¢/L) : K,HPO,3.5.KH,PO,1.5.NaCl 0. 5. MgSO,
- 7H,0 0.15. NaHCO, 0.002. MgSO, * 4H,0
0.000 3.ZnSO, * 7H,0 0.0002. (NH,),Mo,0,,
4H,0 0.000 2. CuSO, * 5H,0 0.001. CaCl, * 2H,0
0.000 5.FeSO, * 7H,0 0.005 pH =7.0.

15 g/L
R,A
(g/L): 0.5. 0.5.
0.5.MgS0, « 7H,0 0.05. 0.25.
0.5. 0.3.KH,P0O,0.3 pH=7.0.
15 ¢/L
1.3 N
E2 100 mL
E2 1 mg/L.
10
20% 30°C 150
r/min . 2-~3d 8
E2 E2
E2
1.4
Digpo . >

13 .
1.5 16S rDNA
DNA : 3S DNA
(V2.2
) DNA.
PCR : BSF8/20
BSR1541/20. 94°C 4 min 35 (94<C
60 s 59°C 60 s 72°C 90 s) 72°C
10 min 4°C 10 min. PCR 1.5%
16S rDNA BLAST
GenBank 16S rDNA
1400 bp
Clustelx (1. 81) (Neighbour
Joining NJ) (MEGA).
1.6
4°C R,A
100 mL R, A
30°C. 150 r/min 24 h
10 000 r/min 10 min
E2 10 000
r/min 10 min 3
Deyo 1.0
1.7 E2
pH
7.0 E2 1 mg/L (15. 20.
25. 30, 35. 40. 45°C); pH
30C E2 1 mg/L
pH (4.5.5.5.6.5.7.5.8.5.9.5.10.5);
pH 7.0
30°C E2 1 mg/L 0.01 g/L
AP* Cu’" \Fe’* 0.1 g/L
; E2 pH
7.0 30C E2 (0.5,
1.0, 2.0, 10.0. 30.0. 50.0 mg/L).
E2
3
250 mL 100 mL.  E2
2% ( )
150 r/min.
1.8

HP6890-5975N
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- (GC/MS) HP-5MS ) 7 D,y
. :GC 19 .
1.0 mL/min 250C. : 250 mL 100 mL
100°C 1 min 10 °C /min E2 1 mg/L
200°C 3 °C /min 300°C 10 min. 2% ( ) 150 r/min
2.0 pL. MS : 0.4.8.15d
280°C 250°C El 100 B-
70 eV 15 min B-
1 mL .
1.5 mL 100 ng E2-d4 2
50 uL 2.1
100 wL BSTFA (1% TMCS) 70°C 30 min N 1 E2
GC/MS el E2-Y.
1.9 R,A
E2
(0.7 ~0.8)um x (2.0 ~3.0) um .1
1 .
( 420 nm 2.2 16S rDNA

0.5 pm
(a) HIHi s BE (<8 000) (b) FEHHBE (X 30 000)
1 E2-Y
Fig. 1 Scanning and transmission micrograph of strain E2-Y
1 B2y DNA PCR 16S rDNA
Table 1~ Physiological characteristics of strain E2-Y BLAST GenBank

- a - 165 rDNA

+ + GenBank ( Bacillus sp.)

+ + 16S rDNA 99%
( ) + +
( ) + ||[M.R +

« ) + ||V.P + (Bacillus sp.) E2
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16S rDNA ) 2

pH 10.5 OH "
0.02 100 | E2-Y
Bacillus subtilis strain CICC10075 [AY881647]
Bacillus subtilis strain CICC10036 [AY881642]
Bacillus circulans [FN393823] pH 6.5~8.5 E2Y
Bacillus megaterium strain 811 [FJ1544328] 65% pH 7.5
Bacillus cereus strain DS [GQ149481]
0 [ Bacillus cereus strain JYZ-SD1 [GQ144360] 90% .
54 ‘Bacillus thuringiensis strain BRC-HZM2[GQ140344]
Sphing sp. [X94099] 0.25

2 E2Y sl / \ 1020
Fig.2  Phylogenetic tree of strain E2-Y ? .
;§ 60 4 {0.15
2.3 E2 4l &
I +40.10
m
2.3.1 E2 Wl
9.
3 15 ~30C —
s 7 e kEE 3 1008
E2 & —°—Deoo
O 1 1 1 1 1 1 0
30°C E2 90% ; 4 5 6 7 & 9 10 11
F2 i
4 pH E2
N Fig.4 Effects of initial pH on the degradation
15 ~ 30°C of E2 by strain E2-Y
. 2.4
21 3 E2 . 2 E2
: >
25 ~35%C 12
>
E2-Y 30C. 2 g
E2
0.25
90 - /- 97 % .
.
75 L g 40.20 E2
E2 . Stumpe
e 60 +40.15 2 2 2
P g . 2 Ba™"\ Zn"" .
B 45) S
& ) 10.10 Sn’*. Cd*" .G’ Pb*? E2
o™
Ho30 /
. ~40.05
15 /O L Ca’* . Fe’” E2
—°—De¢oo
0 I 1 I I 1 1 1 0
15 20 25 30 35 40 45 2 E2
B Table 2 Effects of adding nutrition on the degradation
3 E2 of E2 by strain E2-Y
Fig.3 Effects of temperature on the degradation 1% 1% 1%
of E2 by strain E2-Y 89.91 92.21 Ba®* 60. 23
89. 16 92.93 Zn* 51.05
2.3.2 pH E2 89.21 94. 11 Sn?* 42.03
4 pH 4.5 10.5 E2Y Ca®* 90. 16 96. 14 cd** 15.33
E2 15% 90. 32 97.32 Cr?* 9.26
pH 4.5 Fe?* 91.23 98.26 || Pb** 0.00
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2.5 E2
351
5 E2 0.5 ~50
30
mg/L. 7d . E2 < .
2.0 mg/L E2 32T
50
5d E2 .E2 J;: 20
10. 0, 30. 0. 50.0 mg/L E2 5. 6. s y=6.99x +1.23
§ R2=0.991
7d . 6 0.5 &
~50 mg/L E2 s
R’ >0.99.
0 1 Il 1
E2 0 10 20 30 40 50
c/mg-L?
E2 E2
4d 1 mg/L 6
E2 Yu 10 Fig.6  Analysis of the relativity between the transformation
. ate and substrate concentration
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. . # 250 000 |- HO
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4

c/mg-L™!

BRI R /U

El 0.70 mg/L. E2
El 8d El

0.27 mg/L.

d

1.0

15d
95%
E2
El El

0.8 |

0.6 |

04
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—=— E2
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-
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Fig. 8 Degradation of metabolite E1 by strain E2-Y

)]

9 E2
Fig.9 Change of estrogenic activities during the

degradation of E2 by strain E2-Y
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