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Isolation, Identification and Characterization
of a Methanotrophic Strain

WANG Xiao-Li YU Jian-Guo"

(State Key Lab of Chemical Engineering, East China University of Science and Technology, Shanghai 200237)

Abstract: Strain QJ16, one of some methanotrophic bacteria isolated from soil samples utilizing the separate
device designed by our laboratory; was studied in detail and identified as one of the Genus methylomonas
through 16S rDNA sequencing and comparison. The culturing and reaction conditions for methane utiliza-
tion of this strain were investigated. The results indicated that the optimal conditions for the growth of strain
QJ16 were methane gas as carbon source and the coexistence of NH4Cl and KNOj; as nitrogen source,

the cultivation temperature of 30°C and medium initial pH 6~7, and the optimal Cu®" concentration of

15 umol/L.
Keywords: Methanotrophic bacteria, Methane, 16S rDNA sequencing, Isolation and identification, Charac-
terization
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1 MBS
L1 LIRS

1.2 ERFMEFERE T

(g/L) NH4CIl 0.50; K,HPO, 0.49;
KH,PO47H,0 0.40; MgSO47H,0 0.30; CaCl,-7H,O
0.02; KNO; 1.6; NaCl 0.3; EDTA 0.02; FeSO,-7H,0
0.004; CuSO45H,O 0.0013; MnSO4H,O 0.0004;
ZnS0,-7H,0 0.00034; NaMoO,2H,O 0.00024;

15; pH 6.8 [5]
99%
1.3 SoBFHZE
2 g 20 mL , 3 mL
30 mL 120 mL
30 mL , 32 , 180 r/min
7d 10d , 5 mL
7d 104, 3
1 mL 10 107
10t 107 , 0.2 mL
(1 1,V/v) , 32T 7
d 10 d, (
) ,
1.4 EWEE
141 FEENE:
7d, ,  NIKON-E200

1.4.2 16S rDNA BINMF S5 RZFELZ B RBIGEE:

DNA PCR 16S rDNA ,
[7] ( ) F27(5 TAGAG
TTTGATCATGGCTCAG-349 R1492(5 “TAGGGTT
ACCTTGTTACGACTT-3 9
PCR 25 uL 10xPCR
2.5 uL( 100 mmol/L Tris-Cl, 500 mmol/L

KCI, 15 mmol/L MgCl,, 1.315 mg/mL BSA, 0.01%
Gelatin, pHS8.4); DNA(10 pg/mL) 2 uL; Taq
(5 U/uL) 0.2 puL; dNTPs (2.5 mmol/L)1 uL;

(5 wmol/L)1 uL; ddH,0O PTC-200
, 94 5 min; 94 30 s,
57 1s,72 1 min, 35 ;72 10 min;
4 PCR 1.5% EB
, PCR
UNIQ-10( ) ,
ABI310 (Perkin Elmers)
16S rDNA GenBank
Blast , ClusterX
MEGA 4.0 ,
(Neighbour-Joining) Bootstrap
(5] 1000
1.5 BEHRREEE LN
, 107 /mL
10°  /mL , 30 mL
100 mL ,
(1: 1, VIV) ,
0.1 MPa, ,
3 , 7230G ODs¢
pH
1.6 EHFIA RN BN E
1.5 ,
0.1 MPa, s
[9] pH Cu?t
GC-950 ,
SE-54
(25 mx0.25 mm), N, FID,
180 200
60 0.1 mL
2 R
2.1 EHK QI16 HIETE
2.1.1  FASHFIE
16S rDNA , 1
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QJ16 7d QJ16

0.5 uym~1 pum

El1 HRELE) QI16 B ISE (X 1260)
Fig. 1 The morphology of cells of strain QJ16

2.1.2 16S rDNA WEFISRFE LB R

16S rDNA 1000 bp GenBank
EF186089 16S rDNA
GenBank ,
10 93 ~94 |
QJ16
2 )
4 , QJ16  Methylomonas
, 9
3 ,
R QJl6 Methylomonas
, QJ16 Methylomonas
2.2 HEIEAELHFM
2.2.1 EHRBIEK L ;
30 , pH
6~7
, 8 h~12 h ,
560 nm ,
3 ) )
[1(;] ’
150 h~200 h , ,

50h ,

http://journals.im.ac.cn/wswxtbcn

-Methylomonas sp. KSPIII
_431 > Methylomonas sp. LW13
71 -Methylomonas methanica
70[ Methylomonas sp. KSPIII_X
Ql16 Methylomonas sp. KSWIIL_Y

Methylomonas scandinavica Y

—90 —10!
99 -Methylomonas scandinavica_X

7 Methylomonas rubra
o 9:Uncultured Methylomona sp. AMC
-Methylomonas sp. LW21
Methylosarcinalacus

45| Methylosarcinafibrata
—46| -Methylobacter tundripaludum
Methylomicrobium sp. ML2

"Methylococcus sp. SVUB

Bl 2 T 16S rDNA FIMHES LB BN RS L

Fig. 2 Phylogenetic tree based on 1000 bp-fragment of 16S
rDNA sequences
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0.15]
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ODsgo
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El3 HEHQII6HI & K th 4k
Fig.3 The growth curve of the strain QJ16
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4

© FERZERMEDHARFATIKSHELL http://journals. im. ac. cn



937

, 15 pmol/L~25 pmol/L
) 70

3 W

B

peptone
methane ’

methanol [13]
starch ’
glucose
potassium nitrate”
ammonium carbonate
ammonium sulfate
ammonium chloride
urea

00 01 02 03 04 05 06 07 3
ODsso ’

4 BRE. RN ESRE KR
Fig. 4 Effects of carbon sources, nitrogen sources on
growth of the strain

: Potassium nitrate*: [14.15]
" . ( ); ,
2.3 EHF AR A
pH 6~7, pH6.46
R , pH8.44 [16]
Cu2+
[11,12] Cu? QJ16
pH
5 5 [17]
2+
Cu (Methylomons) , (o] Methylo-
, 15 pmol/L s
mons 72201 pH
, Cu 2+
16S rDNA
09 r (Methy- lo-
§ mons) QJ16
B
g 5 pH
E Cu® , :
:g b b
2 30, pH  6~7;
= pH 6.5 ,
02 . . . )
0 10 20 30 40 Cu* 15 umol/L QJ16
Cuz*(umollL) 7 O % ,
[18-20]
Bl5 Cu’iREXREHAEm
Fig. 5 Effect of the concentration of Cu’" on the methane 40%~60%

utilization , , ,
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