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W B GYDAGRARMABANEEREREEEED. ©EH IR PR AHENSE,
BiYIMT DA, 8T ot I, 5530 S0H b 07 4% v A oo B Bk 40 G 4 9 4 50 o 4806 (ECL.
14.13.25, M#F MMO) IS ERI B2, G5 R B W, B3P Cu® * 3K % 1 Spmol / L, FHESHh
. 2 M0 201 B, T O B A O A B R MMO B 95%. BREE T GYI3 Bi#
HRBTFHER -RIRER, TRERRY.GYD ISR AAEEN R %, 8
BN =R BB A W BB, MAPREAE Y FokRERE =N
CHmERmR I ER, TRTWED GYI3 BHER SRR B R B S RN K
MTEE-RIBERIBRT "R ELTYREIRPAEFNIERE, TREGN
B GYD Rt ERGERNER SN ARER, T R A EER = LB RN
HEHE.

XA THEAMAME HESNE, PianER R, CORNLE

SES Q36

HBREEYAGREBENEEER A TFEIL EMr ERM, SIRKA S
WL T K AR R K 8 P E 5 3, =8 Z 48 (trichloroethylene, B ¥R TCE) £ X 25 fk 4 %y #
R EHRY. EERFED, ERERI USSR, A A AERERX L LWAS
HEMHLE L.

HEMARERE-LKRA CAAYEIRERNEEEKWOME. 1977 4, Dalton
S T R R R 4B B R 6 B g 00 B R (EC1. 14. 13. 25, methane monooxygenase, fi]
B MMO) BEB (L BB RS YT B R, 1986 4F, Fogel 458 T 45 B
B FE AR AR R A W R B o TR 2 5 3G T 17 25 7R 7] 7 26 B O 462 1) ) 400 1 8 A LA
BARA S MBS, MRERRVPEMABEREREAECRLSYAT R ER
LRV EEEE. AN P AES R A,

EEMNHB RN MBRATHES —BEARE MMOBLEHN TS NE
Methylomonas sp.GYI3 B8, AR GYI3 Bk TCE MBI R,

1 MefyrE
1.1 ¥
HEBIE Methylomonas sp. GYDB B EATREAEHE FIIMEER LS H

ERARBEES WL,
WRHEHM: 1996-1005
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YEIBT, £ 8 AT, DU RN I, HE R -, RARER, MMO BHRE.
1.2 HEEEEF

FeAlih T FE (H 4 R CER (5]), R E 10%, EEH B B8 201 A, 31T
T, 8 1L 15 5E 4d, SRS DAL R 8 T, FRUCEERR, B BRIE S 5d, B3 0 200r / min, 5 R PR
B9 1.5umol / L.
1.3 AR FEes &

¥ % BV 0 (10 000 X g)20min, Y41, Fl S0mmol / L BERR 2 op il (pH = 7.0,
% Smmol / L Mg’ " ) S MBI IR, T A0 AGE B B% B £ 28 vh ok il 1 40 B S 1 540mg T 48
M/ LOBFHH ST & 540mg 40 M0 5 () 3% 40 L) B0 40 B V9 R, B 4C ik h # AL
1.4 TCE PR

B Iml MR B RHE 1om RS, i EEMA TCERMKBRIER MR (F
TCE 950mg / L, GC £ &). AENE W RERBORER O, 18 31 CHEAE H e R
R, /R — E B 15 A 2ml 1E 4R % 1F R R, BB 18, 4 LR P R AR 1) TCE 2 /B M
ZEBKRES. RAHMASH TCERE.
1.5 SHAHZE
1.5.1 ‘MpAntcsE MR g, MRS, TR WA, B, A IM-1200EX / S Bl
B %,
152 MMEHFEMNE. RAEEEENE, 5t UV- 1208 58500 AL AR K
600nm.
1.5.3 TCEREMWIE. TCE H98IE R A S H &R TR #08 i (GCG-ECD) . ({3 A L
HAM L BRI 1001 B M6, i A4 SRR A ECD IR 7 200C , (IR M 80T, &
M R (25m X 0.25mm, ¥ x PIH%). EE W SE-54. R AISMR AR E TCE R,

2 #X
21 GYJ3 Bk ARA R MAFE
HEERELGYDHEMBEMEFHAEY, HEREIBRATELRER
Methylomonas, FHF AMEEEREEERR IS XA TR E—L B RERE
(RuMP) B AL 8 2 1T B - 22 B M (Serine) BRIV IR E; X B — #HH RuMP &2
il Serine R 2. A [R]85 () B 452 ] JF) 40 B8 JL 40 AL F9 A BT A1, ol i 1 20 L 5 4 S R 4 DK
JIE AN R, DAL X BB 40 N R D ACREE R BB R A, IR TR
e, f] R R R S S HY AU A M S HE S B xt e B, 2 B XUE AN i 8 R AR
CEMY. GYJ3 B HR N IOAR T U A O R R T DAL L N A2 B B R TR SR (B
1), B4 1R B 5 A 40 a1 .
22 EHFEM GYJII EH MMO HEIE
HeEABAE T8N MMO R BHAFEKRIE A A] % ¥ MMO (sMMO) 1 551
£ MMO (pMMO), B T8 BE B 4 (A R R AL R R SR AL R R, (B2, B T E AN
My ity vk B R, A M A sMMO BE#S 4k TCEFR Rt B 8 — B RALR B, AE L
TCE WSS AL-A 4. B G 4m B Sm e ih MIMIO 6% 42 1T LB 1 3% e B o o’ " IR BE K
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ST, % Cu' BRI RS PRI REN, MR EE ™4 sMMO. XRPEET
HEFRWP T W EE A MMO W R M, MMO IEHENE R AR BHRELR R, HaAM
EEERAR, €RA KRS 04 BEREAERN MMO, B.L (10000 X g) 20min, k&K &
sMMO, {iLIEY & pMMO, A8 R AR B0 B v vl B R TLIE S, 40 B0 Iml B W WATTIZ Y
BRI EEE. BREPARKERN Cu®t 4 GYI3 EHAM MY sMMO R pMMO 4+ 75
R m LA 2, P24 REW, NIERE P T Ol FER, 4 RY ) MMO 28 sMMO
WARFEE, 4 Cu’ B R 1.5pmol / LB, sMMO {& ¥ 85, sMMO & 412 MMO B2 &

95%.
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Fig. 1 Electron microgragh of ultrathin section of the Fig. 2 Effect of Cu’~ concentration on methane
strain GYJ3 examined in JEM-1200 EX elecron monooxygenase during the growth of Methylomonas
microscopy sp. GYI3

1. sMMO; 2.pMMO.

BREMTRENSSIL MMO BBRER (X DEA. EFRHELER.ZH
2:18F, sMMO & 4 i MMO B8 95%, TEH &4 T, AR ERAZEM. WE GYD3
BBEMER TCE TR P E R H &M R B FHE P C KE R 1.5pmol / LIFFSHFH
e E R R 20,

F1 BHSHPPROSSEIMMOEHAER
Table 1 The effect of ratio of methane 1o air in atmosphere on MMO activity during the period of culture

TR ] R A T 1
Culture atmosphere MMO activity (total activity of the cell set as 100%)
CHu/air (V/V) pMMO(%) sMMO(%)
1:4 20~30 70~80
1'1 10~16 84~90
1:2 0~5 95~ 100
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2.3 TCE piR&fg

o GYRB A RBIRRERE A FIRE TCE #1775, &1 (H 3) %W, GYI3 #i#k
S FEAE TCE, 24 TCE ¥ AR 30mg/L B, GYJ3 B &7 0k LA B 9 & R BE A% TCE. W%
B TCE MMM ICHE BMEHEN. ARKEN TCEEEBERLE S FIMEMEER
@, B 3 TCE ¥Iia ¥ FF 1525 5,10, 15,20, 25, 30mg/L &, TCE Fff 8 F 53 3 57 5
#1.17,1.67,1.73,1.54,1.42 #1 1.22nmol TCE » mg T4IH ™' - min~‘. 2 TCE ¥IMWE A
15mg /L&, TCEREMA THERSKR., KRR TCERE TRV MRS RERRERN
O~ Smin M FHH R, & W R YK P TCERE KT 12mg / L i, TCE FEfER R A 0
W, MR NEES TCEXE X, HE, NE 2 LR R TR BTE TCE i
B TCEWRBERT 12mg / L B, B H X B8 #47, TCE A BBETE T B, X B+
TCE P 3 B A B2 (R 55 A48, LA ERE B 2 30mg / L &9 TCE MfR LB A H, R Rkt 6] 0~
Smin, TCE B #% (9 B 2% 3.36nmol TCE » mg T4 ~' + min ~',0~ 80min, TCE [ #% & &
A 2.27nmol + mg T4 Md '« min~', I TCE M85 5 R 55 B I 57 If (8] 3% fin 0 T B9 it
B AT fiE 2. (1) BEE R BB BEAT, AT HE MMO 4 46 5 R BT 0 35 B9 BT 44 4k NADH B Z i,
B MMO BR—PMEHGELSHAR, £ MMO b B RS TRYFTHAE T
f NADH, 7F TCE i % i B 1 MMO #4k TCE K3 /b £z, BE & K R R 24T, NADH
BFE, T TCEARH A AMEH £ KEY . NADH A #H 4, al SR h 849 TCE
B AT R E, () TCE B4kt B, B 5 £ TCE M MMO 46 i T £ TCE
REALY, 15— R b EE, BA 84 MMO HEZ &1E, BV R AR 2
BTN EIERE. SRTPH—-BSETEH M E TCERBENERZRER.
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B3 GV BHMMETHEEN TR TCE R ! P A P F SR A X TCE
Fig. 3 TCE biodegration by the resting cells of the YRR W
strain GYJ3 with different initial TCE concentrations. Fig. 4 Effect of the addition of formate as eletron

I.CK; 2. 5mg/L TCE; 3. 10mg/L TCE; 4. 15mg/L TCE; donor on TCE biodegradation by strain GYJ3
5. 20mg/L TCE: 6.25mg/L. TCE; 7.30mg/L TCE. 1. B s (A FELM) Controlled (heat killed cell);

2. smg/l. TCE; 3. 25mg/L TCE.
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24 BREAENETHREMMAY TCE BB MK

EREMNAENEF RO EPTREENFRAAAENRE = —, —5
T PR A KRR T HA 4 F NADH. #&7 8 #i8 1« A F % QPR
At MMO LR R0, BRI R R, A1 BRIR RK R P I A 20mmol/L F BREL A ZE i,
GYD HHEMAMREE MMOMBEHER 2045 EH4MEEEERRENMARSRS
TCE MfRM R EE, LPHERE R Smy/L M 25me/l. TCE R % 5, TCE K48 i &

K LI7,154 2% F 4.63 A 9.26nmol TCE+ mg F 48 M ' » min~', 7&55 % & {5 R 2B

TCE R f# £ )57 3% B2 Bl R R B9 BEAT T P B A9 12, X 500 Y R 2 9 I A RERE 32 & TCE Fe R
REL B, BEREEBATHRM A B HFRASRNE, KEN T EEAR TCEE =Y
ioF: 3 c
25 TCE 84 ™=HhaiEt

LHERAY, HE TCEMRBNHAIT, TCERER N EE TR, s iZmERNEH
T TCEEAFYMECMATHREHAHR. AHEBRY TCE £ YRR R IENER
ERFNHAEESR TCERENNERSR WA TN ASMEENEEREZ —, N7
ERFNTCERFMEBHTCERA YN ER, EXRFEETCEMBIREY

ISmg / L, 40 ¥ B & 540mg / L, #H [ &4 F #4T7R 57, HB TCEABHFERE, Kzt

FHR Iml RGN TCERE. SR AES. B5Fa vVETHEREMANMTRELE, bR
20mmol / L BRI FER M LItk M LW HMBETIHHEHAN ERMMEAER TCEW
BB (TAH), BE% T EM TCE M2 8 K5 L0 40 i 5 B, & 71 LA R ik 40 34 40 MBS 48 TCE B9
BEl, RTPMEBFEEMN A 20mmol / L FEEEFEN T.44 5125 0.0778 # 0.0851mg
TCE/mg T4, SREHFBEMIMAMRMER TCERE IBERE, HE, BER
RLI AT, MR SE 2 55 TCE BR 1%, X i 9 4 35 A9 S & TCE €Ak =t s+, A
FRRIENETHEERBRE GYI3 WHk MR B %, 0 40 #2563 i w0 B AR /s,

i5 —C[—

TCE ¥ # & TCE remaining { mg/L)

o Yo 1 1 o BN I .
5 U] 15 20 G 1 2 3 4 5 6

BT [6] Fime(h)
Hs GYRWkpi EEMMEER TCE B E R ME
Fig.5 Results of TCE reinjection o measure the total degradation capacity of cells of the strain GYJ3
a. FMAREE: b, A 20mmol/L H B,
a. No formate added; b, 20mmol/L formate.
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BEGYNDHENEAENAREI. GYREKRE NIRRT ELARER
Methylomonas™, BA MR FHAHAHMSE, MASHPREAME N 1P RANAH
B, T0 2 B 4 1) R A B o MIMIO A iR 48 W] DA I SRR B SR WP o’ * MR B A3 3% P e Y O
BERHAT . GY3 MR ER N A,

GYI3 WA B EEMR TCE R Hh M2 £ E M — L AE % [ 5 TCE &9 B 5 H
9 B A L, GYI3 BBk BERR TCE 881 86 2 B2 1% ¥ 3K, Methylosinus trichosporium OB3b
PR TCE R Y Ik R &4 R &Y, (H £ BE & TCE WBEB, 41 Ui BE#E TCE TG HZ
#isd b, Bt WE GYI3 BBk A R M TCE R R B R GY)3 dtkA MR/ &
$REEM TCE FIRE T, RE GYJ3 B ¥ TCE ¥ &6 ERE, B R, B E R4 e
TCE B RBE KX, L R iR EMM TCE B BB RS &5, XM TEGRA.

GY3 BRI R ZH P A A E ., PRILMMA SRR TCE FR#EE, RN
AR ML ARMEE S TCE RN R EER, HEMNE TCEEREETHARYPERBE
WHENEER, T Alvarez—cohenF il TE —FIR &0 F iz A A B &M TCE it B
FRIEMMARNESRFBRENTEELE, MARFRESLUERMARLEYWRER TCE
FBRE, IMERTEHARERAE,

8 * X W
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THE BIODEGRADATION OF TRICHLOROETHYLENE BY A
METHANOTROPHIC BACTERIUM

Shen Runnan Li Shuben
(Siate Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical

Fhysics, Chinese Academy of Sciences, Lanzhou 730000)

Abstract A Methylomonas (strain GYJ3) isolated in our laboratory was identified as
the type I methanotroph on the basis of the intractytoplasmic membrane of the
ultrastructure.  The optimal culture conditions for production of the soluble from of
methane monooxygenase (MMO) were determined, in which the ratio of methane to
air in atmosphere was 2 to 1 and Cu’* concentration was 1.5umol / L. The
biodegradation of trichoroethylene(TCE) by the resting cells of the strain GYJ3 was
studied. All experiments were performed with cells grown under above conditions and
thus expressing soluble MMO. This results showed that TCE at the high concentration
of 30mg / L. did not inhibit to the enzymes in the cells. Addition of formate increased
the inital specific TCE degradation rates. The product of TCE oxidation was found to
be toxic to the cells. The degree of inactivaion of MMO was proportional to the
amount of TCE degraded. The TCE degradation capacities(Tc) of resting cells was
determined. In noformate and formatefed experiments, the TCE degradation
capacities were found to be 0.0778 and 0.0851 mg of TCE/ mg of dry cell,
respectively,

Key words = Methanotroph, Methylomonas, Trichloroethylene, Biodegradation, Methane
mMoenooxyganase
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