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MRS ABEEFE D, B H — U0 MEER Y

LR 81Z Bk, CEARREfmE

fy— AR B AR R R IE H A A S BRI F AL SRS B MR A R4 BRI B R BITF B e
f— RS, AR N e B P ELE Mesbylosinus methanica),

EFR T EERE ST SR,
X7

HizE Ak (Methanotroph) L
H e o — Bk B EmA RN ME: &
Ak, ERIANPIRE/EE S EmYE
BT EN. R THERALE G THEEAN
B, g RiRE, MREAW
FUL L HET R RE AEEERES
HTHFESThEE, BREEATNBEN,
RITEMEIMARERE B S L EE
B BT 4 F v iR A Al
HIBF A RS M AR A 3 B0
AR MR XA BE IR 4y B B
HALHTE Hit. M THEAFFEERE
FHTHERE, MEEATTHEBRAIE
R Eﬁﬁfﬁ?kf{.?ﬂ HPHRERERE
10

A
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FEFEAAMBUH7], #in NHCL 0,258/
L, BAHIEKEEFRAER, %m Diko I 1.58/
1ooml G H AFOInGks 1.28/100ml, —iAF
FIRIRS 2 —4d M IS HREFE AR F, hE A
15—25%, BEMUEFRESHMPLE S
Eirh,7E 33 —34°C K53,

REIEHFR 40ml EEMEE, TR EH

Py

S s R e PR e e |

B R MAR BT IS (e/L) MR
(1 pom), H4EZINEE R BT AT I
R, HESHENLANE. BENBEA
ERbE, MHRLE, BRI, REAE
BLEEAGE RS, HERKSESH4RT
o MRAHESRRBHES, 300 HEEH.

(=) £ERR

RS EAER A& 4T
BRI, MR soon R Tt
wE (0.D) {HET. EERKFAMEDNH
%, BEMEHEARSIRERE K, X2
BEREIE 1.5em, {RIEG0EE , BRIERIE MY
e P B R B2 10 25 SER 0 L VR B2 i 20 f3 1ty
B FH R P 6.7, @ISR, B
R BB A,

(=) EEBGHEFIROIE

fHF 135ml FLIEAE, PO loml $EFIZ, %
HiF, BAPREE, HESESHNR L. 5
R, MERTL MBI AE, MmaiE
GA 4TI, B, i 100, BEBRWE N
SEHE IR N B A S H SR,

(W) BLEREALFRNOEHTTR S M
|ENLE

AT 1987 44 A 20 Bl

AET TS B O DRI A SR s R AR IS
P R BT OUINE, B EE 2 RS S S ARIER
BARE &% R. S. Hanson #3aath B,
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A Rank B i EEBATAMEATIRER
FHT, MRPVBRVERNER, RUCHARE
ECI AT i o) i ARl

R nEEESHAHEY RRAT S
FNRIRET R EERSE, WL ERE
Rt gCE R AR, AR RS g (50m
mol /L, 45 M&Cl, 5m mol/L, pH 7,0) JiFHE
FBE, K 1ml BEMAEHNNES, U8
BE 12% TR RARY, ASHGREI KK
FENHELREARE(RI I 20,000 BE[EE
. KR 35C, RERE 170G, KEHTEN
B HBSEAES).

(£) EEABMNEE

B HENS ZE L Ett, H Methylomonas
sp. 761M K1 Meshylobacterium organophilus XX
fEH BRE ko

(73) BHUE

FEErSsXmi0]%AE, BEaEA
2% PR EERIfAge 1 —2min, HIfEB @I, &
Hig iR o E0REn, H 2.5% RREE
#o, F JEM-100CX BT BREWE,

(4> DNAD G + CHEAFESERNE

DNA WiIBHEBIE % X\, #HK
FHRKEENE 6+ C BATHEIEE, £/
0.1 B SSC B

(N\) BREE

ABRERAMEINREIRERAX LA

(—) “EFHHTR

P J5e 501, 4 B o 55 3 TR A9 JRL D A
fh B IS L ABEEIHSAERE, ¥
HESTRABE, B84 05L/L .
d, P oH {82 8.5, EREFRMIOES
Weao FAERYEEAHREERERE, K’
13 RERIAT BB e fF 2Ol —BRIRATRR IR T 2 47
MBS Y. 2JLCE RS, RiER
DL, BB ERDEF R
R BT R EIEFHR (30°C)12d, B 37 450000
MR E, B —Y, FETRARR.
WRBSE R AR RED, FRER
HOSERR 4 B B R g giaidb., B BIF A T
BISIE SR B1Z AR,

(=) BERENEREN

B1Z EEMRA B IR G HYE, TSR
A AT S, AR K E T
FN 0.8 X I—épmy HE), RE IR
ST, LEE, BHEERAE. EL
BROKERIE AN 3T, A fE—im s 1k
ik (B 1.2)0

HELEHEREPR L, BF 7048

et = H 2 T e
KSR DKE . BRRENENS S  WELE.FR. &%, W, BROS
ki) 0.7mm, Tl B FHe
®1 B1Z WS EM PmayikHiE
Table I Dependence of growth of 81Z on methane
HE4E (4d G O.D. ()
- I FE B Growth
L [acubation -
temperature Iy
Atmosphere (o) 1 3 1 08 the
ave‘ragc
iéf 4 0,045 9.021 0.055 06.015 0.0324-0.015
2=
fif‘« 34 0. 040 £.035 0.045 0.050 0.04340.008
BHEARR = 25 5
Air + CH, 34 G.105 4,100 6.125 0,135 0.11640.01%
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1. EHHERI( X 640)32,3 SRR K 15005 X 1000034, Fr BT ( K 14000);5. St 2ERI( X 210000,
Fig. 1 Meshylosinus methanica

1. Cells arrangement; 2,3. Flagellnm; 4. Stripe on the surface of cell wall; 5. Exspore.

WA DB EHETBITFR, 85
DlENABRARARRTRALE. Bl
R BRI R, WAL SR,
FEFESME T R IR SRR (B

1-1)0

BTRMET REEkEE, s
taeEEIEE R XY, EFWAWE, =T
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| H2 ASFENH
l.?ﬂil@ﬁﬁ:(){‘lbﬂﬂ);l—%.ﬁﬁ{:ﬁ]ﬁﬁ%m(x40000;x14000;x16000),
Fig. 2 Methylosinus methanica
1. Cell population; 2—4. Intercellular memberanous structure.

B FT S G A, LE B B R BB RO R B S R4 I R,
HHEFI(E 2), HEER 5600m T O.D. MR EW. B
(2) SIZ WiwERSaE ke  DUARESHA 0D, ERERXENEE

e WA,
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Table 2 Requirement for oxygen by isolate 81Z
EEE(%) PEEEE09%) & & (O.D. 5606 nm)
P Oxygen content Methane content Growth
HFEs
No.
et ot BT i 8538 BT e BRI
Before After Betore After Before After
incubation incubaticn incubation incubation incubation incubatien
1 15 3 28 19 0.107 0.407
2 15 4 28 16 0,107 0.500
3 0 1 50 47 0.170 0,205
4 i 1 52 49 0.170 0.193
. BEFREE 204,
Incubaticn for 20 d,
¥3 ZRHENBZEKERNEN
Table 3 Acetate as the carbon source of 81Z growth
£ E(BERE O.D. {1 560nm)
Growth (0.D. 560nm after incubation)
=5 B Acetate (1g/L)
Experiment EBE B
i
1 2 3 4 On the None CH,
average
1 0,120 0,150 0,150 0,135 0,I139+%C,019 0.093+0.012 0.3384+0.038
2 0.250 0.250 0.225 0.210
3 4,095 0.085 ¢.100 0.105 0.0%6+0.011 0.05240c.003 0.25840,018
4 0.065 0.065 0,050 0.065 0.0614+0.011 0.043+0.008 0.116+0.019

ThiR: ZRAERA R helEovE—mR IR
ke A B, (EAEFEETRNs
SSEW, EEEEFE I RER (&
D, MEMMYHRENEESLE 2, &
R RS 01%(V/V) BEKT
s ELER. & T RGBS E,
0.1% (V/V) BEREZEAEREHALED
iz TR Ko

BIZEMTaE L A, Bl BB
B R FURE PR {eE L AR FLER LR TRER.
FEBRRIAT 24 — B SE (IR 8g/L); 28R
e SR A BREHEE . DREBNE SRS
(PREE 0.5g/L) R0 — R AR IR 4 Ko
Y OREREREER 1g/L W, ELHEESR

veltfr, FTML 812 BFRRVAER (3% 3)o TIHE

FIFRERBEHE ., TR NEEREY
ME— R BRI AR AR AR Ko

[, EREVOH(EEEOE. B
R4 BT 20— B R, 812 B FE
BARER.

BiF: BSEOEESESEEY 31Z
BRI E R 7E 0.01mol /L 3k H1
ST, EENTHESE ERExED
AFMMERIE R, 81Z Hikkthae oS
AR, EHTHERRN, Mimmins
SEOomMPER, DERMER D EENT
o FREIFTLLER: ZEI¥kEEEE RS
BB WENREMENERE, HEN 81Z
BREREMEERGE4.5),

A B BRSSO & A R E
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Table 4 Nitrogen source of the growth of 81Z

H 1 Growth (0.D. 360nm) pH
i H% 5d 5
N AR Sdi i
Nitrogen g i) After tacubacion e =) ¥a
source Before \ Ty Before After
lncubation ] 2 On the incubation incubation
average
|
ik f
NH,CI 0,340 ¢.730 | 0.740 0,750 0.7404£0.010 6.7 5.8
{(0.01 mol/L)
T
KNO, 0.340 0.500 0.580 0.560 .547 +0.033 6.7 7.1
(0.0 molfL)
RE
Urea 0.340 0.300 0.393 0.305 0.3334£0.062 6.7 7.2
(.05 molfL)
ot
None 0.340 0.365 0.375 D.480 N.40540.075 6.7 7.1
(N, in air)
x5 REXSZBHE&KHAMER
Table 5 [nhibition ot growth of isolate 81Z by urea
X Groweh (O.D. 560nm) pH
oA t igsﬂrﬁds‘d El i
Nitrogen source 3% B After incubation e 2 4 pp
Before i Ty Before After
incubation 1 3 On tf}?c incubhation| ingybation
avcragc
O
NH,C! 0.020 n.430 0,360 0,270 [0,333+0.083 6.7 6.5
(0.01mol/L) !
b
NH,C! 0.020 0.159 0.125 0.115 0.1304£0.020 0.7 6.4
€0.02 mol/L})
mibs+RE
0.0]mol/L. NH,Cl + 0.02n @.0835 0.085 0.095 |0.N88+ 0,007 6.7 6.8
0.005 mol/L Urea

BB EDERE, HIERNBEREDN
SRR Bk, RS R AOR IR T bk
MR LigRe gk K, HEMFERE
PR B B o T S B 1K T LR B SRk
fHo IT0& R # B 3T 2 h 1055 3R 7 HoAR RZ
PR EEEEN Mo EARATHE, &
AN SRS =MER b, BdE @&
—E, HX/NaBIAER 0.5, 07 F 1.0
mmy XE—FUEL TR R

FERRIT R EEEALHERE 5F & .,
DA e X e — TR I, AN R Kb
ABEHEFERLE (R 2)o £2 34T
B, BFEEAS R RIGEMIESTIRE
BHZA. HUEhaETREAN, 2
20d AyRsIR, IR O.D. EMEH
m, REEETHEREE R BlEsR
WFEB P S-Fig S &5 8d, IR
£ 1o
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ERERE: ERBEMEEN 16—
40°C, BiEA KRR 33°C,45C M AREE
?Eﬁo

- pH A pH EE Y 5.5—8.0,
BEAER pH 4 7.00

() FHHh 81Z SR|EPR P&
Sk A

0.5g/L RENILE . HNEE. N5
il GER R VT R DR ER, Sg/L UH
HiEE, 0.1g/L WEEREEAL 0.52/L HEH
Bt 81Z TR E F e ERTHEE 01
HIEL e Ve Fo 5e/L MEBKEM 1g/L Y
R E AT B E R

(A) 4% DNA © G+ C

ERE

81Z A A LEMHE, R AEREH
o IR RS S MR R R S AT A, HD
SRERRMAAEERHE AR, AR
FERNEFDREER, ZEERAH
T R 2 ESAS: TR B AL SRS R o

817 EMRERT HAsay 8 MU 3k =
3 62nmol & /mg THIE/ min, NIEER
HIFERAE L T o BB TR, 3
FOHAEKRMHE RAE LY 0.970mol/
mg T/ ming FREAT 81Z HiF PR
NSRRI

Fi#ade iR Er B lise 81Z Bigk DNA
H G+ C WoTFHEN61.9%,

X6 S1ZMES Methylosinus R 5B My

Table 6 Comparision of 81Z with other species of Merhylosinug

A A HRAE Methylosinus Mezhylosinus :
Characteristics rrichosporium sporitm Strain 812
miaEAs FHRBE o LR
Shape of vegetative cells rod and pearshaped vibriod curved rod
El NN N\ _ a
Cell dimension 0.8%1.0-—-3.5 0.8—1.1%1.5—2.2 0.82—4
HEHE BE& MAOZEE® H &
Colony colour white white to brown white
KEHEAR - BEEA -
Water soluble pigment brown to black
B TR HER)
Rosetres E?umed + + +
R -
Capsulz formed + +
FEMEEE
Growth on methanol = - -
(0.1%% V{V)
IFELER AE BT MERE BAERE
Flagella type polar tutts of tlagella polar tufts of flageila pelar tlagella
iR
Oxidase + t +
pup b} -
Catalase + *
DNA @1 G+ C molg%
G+ C mol% of DNA 62.5 62.5 61.9
R sS4 EABH WS AR

Ecologic environment

wast water and mud

wast water and mud

biogas fermentor

© hERFRMEMTRAATIRS

Eab  http journals. im. ac. cn



2 3

RpAE: PREARE— N EF 91

(73) A EBES

81Z M AE—BR ke W AEHF
FZIRER (Methylococcaceae) Y B AY &
EM, i EZ K aTA, i
4, 90 B 65 R BB RS PR, PR AR IR Y
A, Ge R B B VE 2O e IO BRI RO B
PLEE ooy AN RS M %, HoMm e
A, B BRI, KR 1R S AU TR S B th 7
EX—FIHR . R 81Z HrRAO NS
MR EERE S, CEAE N BEFRES
e, U B E AR LTS
B (Methylosinus)y, HEMTEHER (Me-
thylocystis) MIHEF FHE (Methyloba-
cierium), FIELE FBHERIRIE SRR
ff%, ERARTEET. RETHER
BEERAT. BFRHEEEHRE MR
HEBHIEIMNER (Eghinosporobacteri-
um), CLUERRE, ERNMMTU R
BB RMRZE 20 Ee 81Z B R EF
XUERFIE, BT HEKIERESYI £

» BEREREAEHEEXHAEES
REFE, B IZ JAHNBETTFAESHE
{Mezhylosinus),

ERETSHET, HREnREH
i, B M. irichosporium A1 M. spo-
rium (3% 6)o FEEHH KIS MR E B
AR ERIEL,81Z BEtkS M. sperium #H
PLMERARES . BEReRaRowmE
YRAIEL , WIBEHE M. trichosporium, 812
BRSO W i AL S R R B
TS N EE . XERIE ERF R
WA, XHEBRIEEMNTRE
LS BRI R SR R 7. B ik,
N 81Z FRRE— B M, frZ NBSTP
HITH (Methylosinus methanica),

W
RIOTY S, FRALMEREAN

3% e i e H A B — A IR B
¥, RERHEYX R PEL H— BZ,
BEMNRNSETY, SRLRGESE—&
T, BT R EAME BIIERSE
FUHTINAEERNRE AR 81Z H
HIEASERYE, XESHISEERSD
REFXFRBRN. RARFTERLSTHH
%, YRAAUELEANER. JEL
EBNEERRAZRN T, ME2E#
— IR R B e K R R E
Yeu, M Yo, MUABMTBEEANF RN
ME, BT RERAEEERET RS
BUFSEME T MR R E, X
BHEAEFSAREP R A R LREES £ K%
FHeERNE L IEFETENRERH. 5
—75TH, TEGEMATEEENE—RE N
BEIRREEE R, X— B AEBRAT R A
2, b JUANTT E R R 1 812 BERR
SRR AR A ROAME U A g, LIER

- BREBREPRGRE AR,

Kawamura SHE THERALHEE
REFHFTREHTE®RmZMNELY, X
RO E R —3, dkEE: Hi
FHBEERESFETRALBHEENT
AEFFIEE A GES, MWmRRE S
BERE TSRS EE R TR,
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A NEW METHANOTROPHIC SPECIES

Zhao Shujie
Peng Li

Zhang Yuying Zheng Jian
Li Hao

Chen Jingru

Cai Jian

Chen Yaocu

(Chengdu Inssizute of Biology, Academia Simica, Chengdu)

Frem a biogas fermentor a type 11 me-
thanotrophic strain 817 was isolated. It pos-
sess the general characteristics of methano-
trophs. However, some of its properties, such
as polar flagellum, catalase-negative etc. in-
dicated that it apparently differs from any
known strains of methanotrophs. A new spe-
cies was established and named as Methylo-
sinus methanica. According to its catalase-

negative property, slight unstable growth on

acctate and low Y ¢n,, it was supposed that it
may have a complemented metabolic system
to adapt to amaerobic condition and take ac-
tive part in material and energy metabolism
under this condition,
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