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Isolation, Identification and Characteristics of a Trichloro-
ethylene Degrading Bacterium FT17
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(1. Key Laboratory of Terrestrial Ecological Process, Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang, Liaoning 110016, China)
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Abstract: The bacterium FT17, capable of degrading trichloroethylene, was isolated from trichloroethylene
contaminated sediments from the Liaohe River using the water-silicon oil biphasic system. Biochemical,
physiological characteristics and phylogenetic study based on the 16S rRNA gene sequences all indicated
that strain FT17 should be placed in the Sporosarcina ginsengisoli. The experiment of single factor optimi-
zation about the growth of strain FT17 was carried out, and the results showed that the optimum temperature
was 34.0°C and the optimum pH value was 7.8. The degradation ratio of trichloroethylene could be en-
hanced at the present of 100 mg/L phenol. Intracellular and extracellular degrading enzymes were both im-
portant to the degradation of trichloroethylene. Two methods were applied to extract plasmids from strain
FT17, yet none of plasmids were detected. So it was presumed that the degrading gene may locate on the
chromosomes instead of on the plasmids.
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(Trichloroethylene)

(1]

1 ]

Alcaligenes'” Acinetobacter?

Burkholderia®  Janibacter  Methylocystis'®
Nitrosomonas'?  Pseudomonas'®™  Rhodococcus"
Xanthobacter™” ,
1 e
1.1 ##

2006 10

( )

(/L) K,HPO, 1 g, KH,PO, 1 g, NaCl
0.5 g, NH,Cl 1 g, MgSO47H,O 0.2 g, CaCl, 15 mg,
FeSO47H,0 2 mg, CuSO45H,O 0.4 mg, KI 1 mg,
MnSO4H,0 4 mg, H;BO; 5 mg, CoCl,'6H,O 1 mg,
Na,Mo00,4-2H,0 2 mg, NiCl,-6H,0 2 mg, pH 7.0+0.2

1.2 BRI EERiE

250 mL , 200 g
50 mL ,
, 5000 mg/L, 120 r/min 25°C
90d 150 mL 80
mL 20 mL [“],
500 mg/L, 2 g
, 150 r/min 25°C 7d 5mL
150 mL
4 100 mg/L

1.3 EHRBEE
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16 [12]
DNA 2 mL ,
8000 r/min 2 min, s TE
567 uL, 10% SDS 30 pL K
(20 mg/mL) 3 pL, , 37°C 1 h NaCl
(5 mol/L) 100 nL, CTAB/NaCl 80 uL,
, 65°C 10 min / s
, 8000 r/min 5 min,
0.6 , , 4°C
2h 12000 r/min 10 min, , 70%
, , 100 pL TE

TaKaRa Agarose Gel DNA Purification

16S rRNA
27f 5'-AGAGTTTGATCCTGGCTCAG-3’,
1492r 5'-TACCTTGTTACGACTT-3’, E.
coli 16S TIRNA  8~27  1492~1507 PCR
50 uL  10><PCR Reaction Buffer 5 uL  dNTP
Mixture (10 mmol/L) 4 uL. 27f (20 pmol/L) 1 pL,
1492r (20 pmol/L) 1 pL DNA 1 pL  Tagq

DNA (5 U/uL) 0.25 pL ddH,0 37.75 uL. PCR
94°C 5 min; 94°C
I min, 65°C 1 min, 72°C 2 min, 35 ; 72°C
8 min
NCBI Blast MAGE 4.0
Neighbor-joining ,
1.4 BB IEFRHHE
1%
) pH
600 nm (ODgpo)
1.5 BERFERRIERENE
100 mL , 50 mL ,
2.7 mg/L 5 mL ,
4500 r/min 10 min, s , 1 mL
) , , 150 r/min
370C [13] ’
100 mg/L ,
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1.6 PEREESRYEL 1 ZRCHEEE FT17 0ERE ST
6 h , Table 1 Biochemical and physiological characteristics
of the trichloroethylene degrading bacterium FT17
, 59 KHz
. Characters Results
5 min ( 10 s, 10 s, 30
. . Shape
) 10000 r/min 5 min, 0.22 pm ,
Gram stain 4
Starch hydrolysis =
2.7 mg/L
V.P V-P test =
’ Citrate +
’ 12h, Methyl red test =
1.7 JRAL DNA B2 EX Catalase +
[14], Gelatin hydrolysis =
H,S production test +
LY Nitrate reductase 4
2 gREWR .
Anaerobic growth —()
21 _I%_HE E"] %E NH; production test +
Indole production test =
, FT17 Litmus milk
24 h , , , Carbon utilization
Glucose —()
(Hitachi H-600, Japan) e 0 -
, (1.8~2.7) umx (0.43~0.57) pm (1) Mannitol -®
FT17 , D- D-xylose 4
s 4 Lactose =
1 Bergey’s Manual of Systematic
. [15] [12] Maltose e
Bacteriology )
Sorbitol =
FT17 ) FT17 . o
Nitrogen utilization
KNO; _
FT17 DNA, PCR 16S rRNA, (NH.),S0; 8
NCBL Blast > 2 Osmotic pressure
2.5% NaCl +
5.0% NaCl +
10% NaCl —(%)
20% NaCl _
Acid production test
Glucose =
Sucrose =
Mannitol =
+: ;= = 5 —(£): 48 h

Note: +: Positive reaction; —: Negative reaction; £: Weakly positive;
—(£): Weakly positive after 48 h.

Bl 1 &k FT17 &S IR (x14000) TS
Fig. 1 The cellular morphology of FT17 strain under
transmission electron microscope (x14000)

FT17
sengisoli (AB245381),

Sporosarcina gin-
99%,
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&2 Bk FT17 89 16S rRNA F 5 5 %7

Table 2 Analysis of 16S rRNA gene of strain FT17

( )

Strain Closed unidentified relative i

(Access No.) Access No.

Sporosarcina ginsengisoli

FT17 (AB245381)

99% EU308121

>

Gsoil

, Sporosarcina

Ten LN U9 Sporosarcina ginsengisoli
114 , ;

S. macmurdoensis S. psy-
chrophila  S. globispora S. aquimarinat”]
2 16S rRNA 97% ,
MAGE
Neighbor-joining 16S rRNA
FT17 ( 2 Sporosarcina
, FT17 S. ginsengisoli
16S rRNA
Blast s FT17

Sporosarcina ginsengisoli

10— Sporosarcina psychrophila (X54969)

48
63 - FTI7

I—Sporosarcina globispora (EF459543)

Sporosarcina ginsengisoli (AB245381)
Sporosarcina saromensis (AB243864)

—

0.005

Sporosarcina ureae (AF202057)

Sporosarcina aquimarina (AY167819)

2 H# FT17 &F 16S rRNA EEFIIERMEMRF L ER
Fig. 2 Phylogenetic tree of strain FT17 based on the 16S rRNA gene homology

, Sporosarcina
[18] [19] [20]

2.2 HEWRHIEFISE

FT17 3
20°C 30°C FT17
Slidewrite Plus 7.0 Lorentzian 3
, FT17
34°C(R*=0.933) pH FT17
4 pH 3 7 FT17
; pH ,
Erfc Peak 4
, FT17 pH

7.8(R*=0.950)
2.3 BEFRFERRIERE
FT17 2.7 mg/L

48 h, 64.9%+2.6%,
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Fig. 3 Effect of temperature on the growth of strain FT17
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Fig. 4 Effect of pH on the growth of strain FT17
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FT17 567
100 mg/L 70.1% Sacki H
+6.0% Rhodococcus corallinus B-276
Futamata H 1 , 0.2 mmol/L pNC10 S
Lee C Dabrock B 1*%
[22] , 20 mg/L Rhodococcus erythropolis BD2
2.4 [EREEGRYE (L 2 FT17 ,
FT17 s ,
, 5 ,
35.7% 39.1% 19.8%, , 3 ,
, [25,26]
s 3
3 &g
3 )
2 1) FT17, 16S rRNA
; 2) 3 Blast , FT17
, Sporosarcina ginsengisoli
) , , FT17 34°C,
[23] pH 7.8 100 mg/L
60 | FT17
50 + ) s
%m-
230- .
E 0l & % x #
= 10 k [1] Scott CS, Cogliano VIJ. Trichloroethylene health risks—
0 . . . ; . state of the science. Environmental Health Perspectives,
i OMEBR ANEOT GEK bk 2000, 108(suppl 2): 159-160.
Supernatant Crude enzyme Cell debris ~ Water Strain [2] Kim Y, Ayoubi P, Harker AR. Constitutive expression of

B 5 E#k FT17 =& 2 H 4B 2
Fig. 5 Distribution of trichloroethylene-degrading enzyme
in the strain FT17

2.5 FACAE

(3]

[4]

the cloned phenol hydroxylase gene(s) from Alcaligenes
eutrophus JMP 134 and concomitant trichloroethylene
oxidation. Applied and Environmental Microbiology, 1996,
62(9): 3227-3233.

Nelson MJK, Montgomery SO, O'Neill EJ, et al. Aerobic
metabolism of trichloroethylene by a bacterial isolate.
Applied and Environmental Microbiology, 1986, 52(2):
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Lee EY. Continuous treatment of gas-phase trichloro-
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