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W #

BH# A

(b E R 2B R AR 2 B TT T, LRAD)

HAERRENEET I RERRIRERE (Merhylomonas sp.) 761 AR Bk, RIBT 9

A BN E R RS Ho

MHEHP 761AR-55 HEHRASE—FHTEH, LlkTe#

KT R R E RSN AN RS, L AR amMER R AT R, ILER
$Ein DNA NyjRgiE, DNA G +C mA TS R,ESEO W KEY, LRsRKNESH

¥ 55 Ak —Ho

X@iA g P REE; MMO BEESE

B ERER (Methylococcaceae) AS4R
BRE—R LR R — R AR R A
Kryans, EEFEARRERE (Metha-
notroph), JTEEGHTEHAFARAEER
B, MEARNKESIREEEZNE
Ho BIIMARERZEL FAILELERE
B>

MMO
Eﬁﬁ%——"t-ﬁﬁ—*qa?@‘*ﬁﬁéﬁ——":iﬁﬁ

—[F {k. 20 4 a4 TR

FE—PRUEARRE L P, 6 B
5 8 in 5 B8 (Methane Monooxzygenase,
MMO) {52 hR, 32 bR 2 i
RIS, LEEAE LR ERR P RS, &
BEATFENR, TATEAEEE L.

SANXRHEB OV RALREA, E
RDE &G, LHI MMO &HHY
AT RED, HEBFRRETXE
WAEARAITSHEER, REREGEFNE
FIRAE#R,

AREZRASEE—#% 1 T H
ERLHE 761MY, SEFE T HERE
HHRELIRER Meshylomonas,  BLERE
ARTHE IBRRENLMR. ERER

BH=0RRENY, FERmMBELEEHI Y
FREERIREE SEAKEERY, REE
R IS BE VR BF A BV IR B T R R A E
RO W — IR A RE TR 3 A KB
761AH MR Sk R EE £ Kk
FHk T61ARV, EEERTHEENLKHE
THaEL 3ml/L Ry EOIME—BR Rk
B, Thscss £ £, Meihylomonas
sp. 761M R EXRE/AMEE TR
B EEH Y, ELRTIENER
L EB XA 761AR FRIETT T L, £
XA R R R N ARGk E BRI
o

AR S i <

(—) &%
Methylomonas sp. 761M T#k: M

FRRE QA ER SRy 7617 th
SEN—RT P REAAHEY, DIEE

AT 1990 9 A 4 BULEH,

* BREARZEESHPTER,

BEIRAEDS DNA G+ CERAIT B4
Eilrgo kKol gk - 98 =ik gt i
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R DA KR 761ARY, X &
B E R TR,

Methylobacterium organophilium XX
BBk OOREER] G A 3kt F R E A
¥, HEEARA RS 76!1M BEHE
{Hmo

Hyphomicrokium sp. 8502 BE¥k: &
THE S B EER A T BT AR
Mo

() EREREREE

ZRHEBRBARFRERER A RS %
XEki2],

(=) ETLBRREGHEE

761AR FRRAE AR B FRE DL 3m]/L
A EG R TEB S S R BA K, Bl
10ml EH 90mm i FI1H, BE A
BWRRIMTIER 25em i, RELHE
FTIED €05, 1.5, 3.0 43 &) BT Bagh
3C R L ARAEE MR, AT & 4
ml/L BENER E, ERShiEh
MEREBRO X)), AFSREE%, ¥
MRMT & FEARS PENERE, 4
MEESMEESED R, HE TR
. SKERFEE AR FiRR AR E RS
X, EE N AR, HE S ER PR
FRRERRRA . FEREREFE DT X
K, HEERFENHLR,

(W) PrEnEHEFEHRT

LSk MG H & £ o
B, 17000 X g B0 10 434, /8§ 50mmol/L
HEE - Smmol /L MgCl, (pH7.0) ik —
®, BIE0.5—1.0mg FH/ml WFHR BIF
TR—ZaEE, A Rank SHBRMERK
BT HREEANEREY, BERER
MMO #yrEf,

LA R ERE 1.0ml (4
Img TE)T 6ml N,/ NEERAE, H
EHBMA 1.0 ml HHERESEEFNE

B, 31Cc kB hEERY (150/min 5
18 dem) RIR 60 2 %h, 5 103 WSMHiE
W BRI SDWEH AR in 4
B, BREANEERRERNEHENET
MMO E#, NUEki: FEHE, K2
m, N2 0.3cm, Porapak QS50—80 HA
EMH, iR 155°C, #ORE 180C, AS
fERS, M HE 15ml/min, FID #&#, SMFE
Ho

(B) ZEHS5HEPEAR—-HHE
E

1. Zeéafk DNA GIEE.EBUI R G+
C mol% HM|%E: DNA fIisEL., EU)H
HERZ%E ERI6], BYl)S F 0.5% s ks
BEBCHE B LR R KB I R, DNA th
G+ C mol% WHIT HESMED:, LB
Z3k7],

2. AIEEROEEKES N &
RERREFRETIRGEFEN A X
#, FH RPR-12 #%3L 8000r/min .0 15
5%, JH 50 mmol/L %% # #£-5 mmol/L
MgCl, (pH?7.0) Zhik =K, BEFT A —
B, BEE BRI, R A
RPR-20 #:3L 15000r/min 3.0 20 4 &h,
LEBAT SDS-PAGE ik, H&HH
Bk iEH o

3. NREMME FRHENE: A
PR e & 5 R S 2% X8 ],

& ES
(—) 761AR EH N ETRRATH
3o
BEAR T61AR K, S MBS
THER . RENEELSSKTE-H
R REETE, BE 9 REREPERTA
ERE I ERNERE Y (G 1), Hixsk

HETE S HENEARERERT K, BR
BRI RE AR, PR B0, B R B
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B! MMO pumsHETROPRIOEE
Tabie 1 The growth ot MMO defective

mutants and strain 761AR on methane

and methanol

i EHY (15d)

Eﬂ* Number of colonies

Strains . .
Methanol Mechane

J61AR 50 50
761AR-32 63 0
761AR-37 62 0
T61AR-47 48 i}
761AR-48 33 0
761AR-53 50 i}
761AR-54 99 0
761AR-55 68 0
761AR-63 50 0
761AR-73 49 Q9

THEERRFER, & 1ERXH, Fip
BrEHSERT BRI AN SR
MELRBEE, URRYEHNEETE
RITHE. 2R 761AR-55 A MR —F
i 9o

(=) T61AR-55 TR PR o K

BEEMNRRKR
LSS B Rank HEHENIER
BTEYMHEENE RK., SEFEE, 761

AR-55 R E A FRE/ARED, HHE
MMO ik B2 akIE(E 2)0

2. 5@ DIRmyEY, A%
HERUERR 761M, FEA FE A EITE 7T61AR )
F MMO grpegithpscembafe b N &
R, AEBSHEaIENE SR

M2 T61AR-55 R:KS T61AR mERREMLS
Table 2 The comparision ot oxygen absorption ot muiant 761AR-55 with strain 761AR

HfEG Substrates
¥ Strains : -
= B | W s 3%
Methane | Methanol Succinate
Mesthylomonas sp. T61AR + 4 e weak
Methylomonas sp. 761AR-55 — E + WE weak
Methylobacierium organophilium XX - + +
B "HPRREERN, *—PHTHE SR,
Note: “+7oxygen absorprion was detected: ®*—®no oxygen absorprion was detected.
%3 T61AR-55, T61AR, 761M #HK{tABERIARFREHNER
Table 3 The ability ot mutant 761AR-55, 761AR, and 761M tc oxidize
propene to epoXy propane
(K 761M 761AR 761AR-55
trains
KR B 52 : | i
Carbon scurce of growth methane methanol | methanol
. i
Aﬁf—*'. 6.16 8,39 ; 9
ctivity i

* RS TEBREE 1 S8R EN FER LN amol MARTH.

The activity was expressed as nmoles of cpoxy propane produced by img of dry cells 11 | mi-

nute.

FRRER, &3 g8 %M, 761AR-55

Btk R ERBAEMLED, MRABEKRREE

TR GRS RE AR E KA ER R

WEARRPTEATI A S 4REEED  http

(=) 761AR-55 RTEHBSFZE@H
Bl —EE
1. etk DNA BB his: &%
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&fk DNA Rt RBRATBTES KR
B, F0.5% Bl gtk vk SR
B, 12§ 761AR-55 ZIEFE, 761M Hf
H RV DL B R {8 Meshylobacse.
rium organophilium XX B §: 6 #
DNA % Psud fBY) MR EkigEH, mHE
1 B[ i, 761AR-55 fg#k DNA EgH)iE#
S5ExAE#ZAL LN ES, 5
Mezhylobacterium organophilium XX 8
RERHBo

2. DNA BHEAR G + C% fyLusk:
BB RANEEMET 761AR-55 REKE
HEA701M FHERLIK SRR RS &
BEREAK G+ C mol% & &, &RERWH:
761AR-55 ZEEH¥ DNA G+ C mol% &
& (52%) S3ARHE 761M (51%) —%,
S BBk FESE B Me:hylobacrerium

Bl 761AR-35. 761M R Methylobacterium
organophilism XX gEfktfefatk DNA Patl &
YD AT He
Fig. | The agarose gel electrophoresis patterns
of Pstl-digested chromosomal DNA from 761AR~-
55, 761M and Merhylobacterium organophilium
XX

A. 761M DNA; B. 761AR-55 DNA; C. M.
organophilinm XX DNA.

&2 761AR-55, 761M F1 Hyphomicrobium
sp. 8502 BBV R EE A SDS-PAGE |
344244
Fig. 2 The SDS-PAGE patterns of soluble
proteins ot mutrant 761AR-55, 761M and
Hyphomicrobium sp. 8502,

A, 761M; B. 7612R-55; C, 8502.

).

El 3 761AR-55 zxd ¥k 761M WHEEARA
B R T SRS

Fig. 3 ‘The ultrostructures of intracytoplasmic

membranes of the mutant strain 761AR-55 and

the wild type strain 761M.
A. 761AR-55; B. 761 M.
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organophilium XX (66% ) F Hyphomi-
crobium sp, 8502 (66% ) FEEHIE,

3.a[IEHE O F SDS-PAGE H 5k it
WRIELER: O 7 O 1 T i 2 0 )
TUIEREORER, A SDS-RA A
Bl s ik (o MBS 10% ) B,
B 2 g KR/, 761AR-55 REHRS F
TR 761M W] 25 ¢ | 3 10% SDS-
PAGE HkEWHER, S Hyphkomicro-
bium sp. 8502 E#HEFIHEX Ho

4 MBRANREREE: IS8R
ACFEN—TEEBSE R ERF RN
MR, BT I R EfER RSN
HENEERFE Y — ATREENSAT
ERgE 761 AR-55 ZRArFR . 761M A
BEMFET TS, B3 X H, BEKE
RAEARKZARGHENNELS R,

o #

Bir S AMEETENE R EH B
A, HEEMENTZHERNTEHE(E
ERIMR B RHEN, EMS % {k %
FEAGLE), I TERESELHEGEHE
Tk B A B RO A R,
HIAA, Haber ¥AA4Y, "8EHTH
B S L AU EE R OBE R — B (L & PESS
BRIRAIEER, —HRAHBRNEF TR
BFEMERY; Higgins SRR NG 9] &
RZHERMIAE SOS DNA B2 HLE,
MR R A EREHEAAGET; @
i %ot 37 2 A8 e A g AR U e X 28 4
R LR EREAER, XEREATE
HEM, L L D HEN SR IRE,

EJLE, MMO HBETERG T —
3R, Nicolaidis®! J McPheat"? &£
HRDIMIRS T EH He E b 41 F Me-
thylomonas albus F1 Methylosinus trich-
osporium OB3b gy MMO §RPEEZE 47 #,

flofi1fE Fl S B fE2) MMO GiRPE 58 35
KA EA L, BEXAE® MMO A4t
TERARA—-EARORE, REER
HEPBTERE, —FE Pk EthaEE
ER.ELANEHET UG IEBBRE,

tEE ARFIRAERIMER S (1SWAT
B, HHEE 25cm M 90 FLED) SkiF T 4
Hi S E Methylomonas sp. 761M B8
B, BE R nEEeEE Rk, X—
EREY, MENENRFEFENAT
Rt AL B R T 4TI AR SR8 b, e i
FEETE, MMO B a4 il Ay g 2 f ¢
I A, SEMFETEELCHE
Ry B R OHE, (EEMATOTR
Trethis ., Merhylomonas sp. 761M &
R RILNF LGN REE T PiRE
fEHAEEURY, AXABEERTHESE
— R R, AN, 761AR HikkEHA R
&G TR HPEE Ky, E
FT T R B 2 26 el s R 8 AR R AR RG]
o

& 761AR-55 ZEEERpYIE— 4 R
FUL,HE MMO BEmERIETNRE, &£
KERE S EEHMNT B MAEHKE
RIRALEE. WETHRERTE2ELT
MMO Bk, [HEERH, @5 DNA K
PUER P R FI R R R
WIEL W%, B 5RAEK 761M FE—
B, ABErrE ik, oA REEE
H=REER, RERNDRASERKNH
R#EVERE, XERFESRIA, 761AR-
55 f&IH 761AR HEEEEMSEN. FE
N4 761 AR-55 B kSHIEAR 761M EH
H—e, S RREAHEEITREST
MR AR, X MMO BEESHTHRE
R B8 MMO RBEFAR A, BE
EEE
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THE STUDY ON THE MUTANTS DEFECTIVE IN MMO ACTI-
VITY FROM A METHANOTROPH METHYLOMON AS
SP. 761M

H: Kaize

Zhao Shnijie

(Chengdu Imstituze of Biology, Chinese Academy of Sciences, Chengdu)

The methanol-utilizing mutant 761AR of
a Type | obligate methanotroph, Merkyloma-
nas sp. 761M, was mutagenized by using high
dosage of ultraviolet irradiation. Nine mu-
tant strains defective in MMO activity were
screened out by testisg their ability to grow on
the plares with methanol or methane as carhon
sourse. Further studies on one of these mutan-
ts, 761AR-55, revealed that this strain had en-
tirely lost the MMO activity by measuring bo-
th the ability of methane oxidization and that
of oxidizing propene to epoxy propane. In

spite of the MMO defection, other character-
istics of this mutant including the Pstl-diges-
tion paiterns and G+C% of chromosomal
DNA, the SDS-PAGE patterns of soluble pro-
teths, and the ultrastructure of intracytoplas-
mic membranes, remained identical to the wild
type strain 761M.

Key words

Methanotroph; Methylomanas; MMO de+
fective murants
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