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Microbial Electron Transfer Rpla®y/ e iat

— IR R E LB EIE Pseudomonas putida P7 B9 B K& B
T4 4FAE
WA, A, R, dE

>+

Vb RS B AE G W RIS, AR AR YR S AR R A E L%, DR A 264003
2o E R B v A IR AR S A S B T S S I S (A TR ARSI, LR A 264003
SthEBERE R, dEaT 100049

W [ HE )b — R BT = A PR TR 0 Ak s A0 vh 0 B AR A5 1) PP e AU A TR £ A R 1) A B2 %
R R, IR IRIOZ AR b b B s o [ ik ] (o R v 3 1 e B AR A b FH B S A s S
MITRREZEAL , SRR AT . PRI Lk 0 i T e B A TR YRR AR T, il 16S rRINAJE: PRI o 3 A i
TR . AR 7 BRI A RMIE S, IR U 3% (gas chromatography, GC)#ailll
e A TR T R e 1 0 SRt FR e A Ak T AT IR e ORI 52 0 o R TR 2 W 420K H Tl (microbial fuel
cells, MFCs) X 2243 ik #p ik “2¢ 32 (differential pulse voltammetry, DPV)R:I B Rk B L2415 [ 455 ] &%
To] = A I - 398 AR o S AL s AR ) T S AU P e B TR Sy FY B A1 B Methylobacter , TR) I 34 J B — 2
PR . A3 3| —R A FHEP7, H16S rRNAJEH 751 5 3 R AR B 18 Pseudomonas putidalJ F11M
P£1%99.79%. FHHHEES R B iZEMOARIR, K291.5-2.5 um, FEREZH0.5 pm. GO 25 R 2o,
WA REF R G, (A5 PP b G R ms, ml DA I B 451k (P<0.05) . AUE MFCsha I 25 51 i
INIZEMR B BIEYE, SRR SR 28 mA/m?, DPVGINSE SR B /R % B bk 32 5 1 S AL A
W43 AL F-0.17 VAI-0.25 Vo [ 4518 ] A58 DT = A P bk HH Bt S Ak 8 SR W b -8 — Mk LA M v 1
B R e SR A TR B P A TR A IR B 1 Pseudomonas putida P7, AR A LIAEVER BEE Ak . ARTFFEINER T
Xof B e e H et i v £ A TR Y AR BRI BB AL

K. HhiE L, 1B, Pseudomonas putida, Methylobacter, WALZATEE:

ELTH: BFEARPAIESO1751112); “FIFEEFHELEFITR(tsqn20161054)
“BIEIEE . Tel/Fax: +86-535-2109268; E-mail: fhliu@yic.ac.cn
s HER: 2020-03-28; {EEIHHR: 2020-05-17; M4&HEEHAER: 2020-05-19
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5 (CHa) J2 3t BR R0 AP R T — A A
(COR) MY M o A F e & i I Ik T — 44k
Bk A i, R AR A0 AR 26.5 £,
WAEE SR IEBAY, Pl
(Methanotrophs) | F FH e b ol — B I AN RE T
& AR TP e A ME—2E WD, ARG e
A TR AR B T e B T o A T X A SR B R
AR LA, I e B A KRG 4 B
IS R e AR TR T2 A A TR T R DA S
WEiH, FERBRIAE I B b R HE s AR

L5 272 1§ (Methylotrophy) J& — 2R BE W8 F1] F
—RAE G AN E . WEE. HEE . HRE)EN
ME— B DR AN BB IR I R, FE AR AP
TESF AR e AR TR, e 28 0ak R e B i 4 Tl 4
O EE, 2 )5 2 PR S R A T — 20 A
HIE, Tt 20 R G0 A H IR, st — it
T AR R IS SRR, A AR
PRt 7Eor 8 e A AL pyad fe v, 2 B Bk
B IR R A B A o L3 35 B AT LA B
Pt AL R A (B | R 5 SRR AR R
i RENE - [F) IRE AT S A TR 7 A Y 5308 ) R AR
HBE Ak, AR R B 7 A6 19 4l i 2 (Cobalamin) ),
SR, AR W ke A AL TR (A1 Pseudomonas
aeruginosa)5 W e A8 A0 TR I 1% 7 ) 28 B LB 41 ] PR
BERALITERT, Rk, AS A R e R Ak
PR AAAE 22 5, WEFE P b A A T TR A Y AR
FRAEREVE A B TR A Py 8] AR B AR FH AL
(LN

H TG P A W — SIS R A5 B TN A PIL ) R
A7 HE 1 H, 4% 338 3 40 i A1 50D 4 i A1 i
FIEATRE T RE A o Y AN E A 2
ORI, ISR A AT DL A i, %R

AR By ) 0L P T R S AR P AR L L (Microbial
fuel cell, MFC). HA, T HLiGPERA: Y 0ot
5% F B P TE MR BB (Geobacter)!' R F FU
7 & (Shewanella)'™ '™, B SR AL 325 A B BE 4=
Yot 84T e — A i

A 5T I e S AL s AR W P i W e SR AL
BRPEAE TR, i . aifb A E R T — Bk
Al LU R 2804 Y TR PR TR R Psedomonas
putida P7. ZHFFEA BT 0GR H e 48 Ak A
PIAR T A B R R S BERIAIR, FE T HUBE
WA RIRZE

| e & S

1.1 RIS SR RE KBEE S A
AT = A U b R B - SRR L, R
B AR I B R B P s AR AR, RIS AL
beE o, HhiA b EEYETR 20 d 5, B
5 mL #5352 TE 5000 r/min T &0 5 min, & b
B, WERK., HikLid DNA 25, 16S rRNA
P 1 (338F-ACTCCTACGGGAGGCAGCA/806R-
GGACTACHVGGGTWTCTAAT), 2% T4y
P (B A BR A rl T s e, IRk TR
Yo e ot
1.2 AR EELEE

255 ) NMS  (nitrate mineral salts)ds 7 5
fUF%(g/L): MgSO47H,0 0.2, CaCl,-6H,0 0.14,
KNOs 1.0, 3§ 18, pH A 6.8"°). BrgesLird )5
F 121 °C KK 20 min. K5, #Mi 50 mL/L
MR VAW (5.44 g/L KH,PO,, 5.68 g/L Na,HPO,)
M 2 mL/L IR W (gL, Nay-EDTA 1.0,
FeSO,7H,0 2.0, ZnS047H,0 0.8, MnCl,-4H,0 0.03,
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H;BO; 0.03, CoCly'6H,0 0.2, CuCl,2H,0 0.6,
NiCl,:6H,0 0.02, Na,Mo00O,-2H,0 0.05). UL F 5 (5%)
VERRRIER, #2515 AR

PL 0.05 mL Y H e A AL s 0w AT F
WiRAT, ZJ5T 30 °C Wi =R . YRRV T
e AR 5 5 Bk PRI, ER LR
3 W WaifbiEr 3 DR BIEME] 5 mL
WAL IR, FEUSIN R BE(SY%)VE kIR, BES .
PLRWAE 7 DNA BiHRiE4T PCR ¥73 . PCR Jx
RIR R (50 pLl): 10xExTag buffer (7% Mg®)
50 pL, dNTPs (2.5 mmol/L) 4.0 pL, 5%
27F/1492R (10 pmol/L)4% 2.0 uL, Ex Taq (5 U/uL)
0.25 uL,DNA ##fz 2.0 uL, CH# 4K 34.75 plL.
PCR JZ i 21F: 94 °C 2 min; 94 °C 30's, 55 °C
30s, 72°C 1 min, 30 ME¥H; 72 °C 10 min, R
FH 1% B8 15 F VK& PR I PCR &3 7™ )
P REIEAT 16S rRNA U7 20 BT [958 L (1206 )
R oA RN, ZJEH ¥ 5448 ] NCBI
(www.ncbi.nlm.nih.gov) % #& % (MT230035), #)
FH NCBI %4 & Nucleotide BLAST I fig 47 [d]
Pk X, i MEGA 7.0 SRIFHWE RS AT
B, J:h Neighbor-Joining, H Bootstrap 1H
BEH 1000,
1.3 EHREESNE

LT BAEEMEL . B2 mL XEUH R
5000 r/min &0 3 min, 3 F3§; A 2 mL
0.1 mol/L PBS Z&mnif, HE S5 5000 r/min &>
3min, BEIEWE 3 H; MA 1 mL2.5%)% " F#k
FRE MR (pH 7.2), T 4 °C HErt#; H 0.15%
F I R RR 22 vl v ik s MRUH 30%. 50%
70% . 90%FITC/K Z BEHEATRE BEMi K, AR B K
15 min; FHBUCT BEE e 8% B 0.1 mL B N

actamicro@im.ac.cn

FEEg o B, TS IERRT: £&%4)E, 17
A4 LT BB MR A IRIEAS .
1.4 BEBRF) I Be B 1 Boxd B e S A B = i)
FCfil NMS AR FREE, B 4.5 mL 33T
25 mL JRAE , BB IR PR 0.5 mL #7315 5%
b, [FIRFREEA R XA, FFEIN 5% H
KRR, KR EE A SR 13 d S 0 P Bk B L
SR AL (ZEHEAE T820A)VK I 45 14 - 4G I 2%
FID, ¥ 300 °C; HAHIREE 80 °C; HLE th e
[A]24 1.0 min, fFARKIFRZ2H 0.0008 mmol/L.
SrESTERS W AR LR 3R . Methylobacter
sp. YHQ (MT242555) % & A AW 5T 0 H b 5 AL &
YU B Methylobacter sp. YHQ F143 B 1Y
BRI AR A3 0 55 35 BN EOH , 3B 25 mL TR AA,
5000 r/min F#&5.0> 3 min, 3% ODgoo N 0.1 B
B BRI 1 mL T 125 mL AP A
(25 mL TAEBOIESE IR, I BCA AR MRS
PR YHQ B BEZHL, A8 25% 1 % MWD, T 30 °C
G AR . RN B R R R v F e vk FE AR A
1.5 HAb2EE BRI
1.5.1  XUEMAYRR B 4 H RUBUE
YRR . K K S Y MFCs 7281 TAE G
AR TR, PR AR = 2 8] DL A 48 A
3B, N A B (30 mmx25 mmx3 mm), LA
Bkoziids, AMREKESE 1000 Q fMUHLBH ., BHM S
HA 90 mL JoI NMS K555, SmL HEE; B
% 4 100 mL 50 mmol/L 2R 77 fb Bl il B 7 T . 412
Je BEAR % AT BR AR AL BE(AUIK 25 min), TR T
YA R (S mL), DIANEERINES (R
PSR HEAT . K v b 3% 42 BB R AE R A TrE
BSR4, £ 60s RE 1 KHIEFES.
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Zo Bk R TR 2250 ko AR e
(differential pulse voltammetry, DPV)#iill MFCs
T B AR = AR SR v . EF IR, L
PR R TAE AR, BB X ik, JEmAZ I
Hii (Ag/AgCl), KK CHI 660E Hi Ak~ T fEu
HHE . HE 10 min 5, 7EHLA-1.6-0.8 V VLI,
KA1 DPV #EATHH, s A Al v Ao R AR Ak i
LR, M. ZJA, M 0.8—-1.6 VILFE N
i, 10 SRR I HL A FA I I FL I, FLTR A IE

1.5.2

2 HERFnpAT

2.1 HREAEERUNERFSH

16S rRNA @il F 45 R R, 7EP LA
B PRI AR T, R AL TR R AR
JEEFIIA 95.19%. Hirh, F 2 LA AL A
FEHFF B Methylobacter, AN EFE R 2.58%
(B 1) o B A w8 3 2B o 70 KO & s
Mycobacterium, FXFEEH 62.47%, AN, &
A 18 A AR W JE Bradyrhizobium . FOR T R
Herbaspirillum . & 8 Luteimonas . PIAE
R Afipia. BHEMEJE Pseudomonas, XL
TR R AE X 2 FE B> 1% 4 0 b S AL TR 7E A
et B rp o™ e Wi . R . RS PNy
FHR, kA T AT BE Lk 2 e ] AR 3 )
IR AT A
2.2 Btk 16S rRNA P R RER T
My

H B A s Y b g 3] 3 bk EERE R
B, I E PR 16S rRNA & [F 81 3 e X
JRRBL 3 BRI FFSIARDL, P E+E P7 BERRAE
FAF AT BT . PT BRRRSE I 7 B e K

Bradyrhizobium (15.85%)

Herbaspirillum (5.97%)
Luteimonas (3.89%)
Afipia (3.44%)
Methylobacter (2.58%)

Pseudomonas (1.00%)
Others (4.81%)

Mycobacterium (62.47%)

E1. HERECEERVERKTLMEBESH
Figure 1. Bacterial community composition of the
aerobic methanotrophs enrichments at the genus
levels.

JEN 1465 bp. BEHCT X EARAN B E S 14751
e [a) Ja BRI RGBS e 5 R . 45 2R R ]
P7 5k Pseudomonas putida GNLS8 (FJ768454)
AIARITEIS 99.79%, Ab T REKE WY —73
3, FPEER S (E 2). B, WAL INZER S
Pseudomonas putida , I 15 % A Pseudomonas
putida P7.
2.3 BB

Wtk P. putida P7 7£ L4 H B R IR B9 NMS
AR B REIE R, WA, RINBOGH .
IRT OB AR (E 3-C) FE R @R,
e RBAYER . AR T R TR, R
R RAPIR, KEAN 1.5-2.5 um, SELN
0.5 um (K&l 3-A. B).
2.4 FFHH BERE ) KX B ke EAL B R

VAP BE Ay ME—BR IR IR 18k P putida P7,
SR BRI B Be ik B AR AL, S5 R BRTESS 13 K
I, 5 T R SIE 6 20 5 AN TR 0T R 2H 7 gt 2 g Y
biit EIA R 2ZR(E 4-A), BEINZERA ]
IR E . Z )5, ¥ B P putida PT 5 H B4R
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76] Pseudomonas syringae yangyue K6 (KU977123)
891 Pseudomonas chlororaphis WIB102 (KU877656)
B pseudomonas frederiksbergensis (JN628033)
S Pseudomonas veronii CIP 104663 (AB021411)
N pseudomonas caspiana FBF 102 (NR_152639)
93 Pseudomonas fluorescens CCM 2115 (NR_115715)

Pseudomonas putidas ATCC 12633 (D37923)
95| IP7
100-Pseudomonas putida GNLS (FJ768454)

AT ~1n

Pseudomonas aeruginosa ATCC 10145 (AF094713)
Methylobacter marinus A45 (KU977123)

0.01

Bl 2. B P7TET 16S rRNA EFFIIMRFE LB S
Phylogenetic analysis of strain P7 based on 16S rRNA gene sequence. Evolutionary distances showed
in Figure 2 were calculated by MEGA 7.0; Bootstrap=1000. Bar, 0.01 substitution per nucleotide. Numbers in

Figure 2.

parentheses represent the sequences accession number in GenBank. The number at each branch points is the

percentage supported by bootstrap.

3. &%k Pseudomonas putida P7 I BIEEKRA. B RBEREERE(C)

Figure 3.

AL TE Methylobacter sp. YHQ F:853%, [RIAELL B 5
SWE—BR IR, A R IR R . A5 NE 4-B BT
7N, R Methylobacter sp. YHQ 7] LA FH B J5¢ H.

1E55 3 REHAREW, Z)RPEeAmgfi, |

JIMAERE P putida P7 J5i, AT AT AREAREETHFE
TERTM SR 7 K, HeFh B e S8 AL TR Methylobacter sp.
YHQ HIXT BEZH T AE H be i 5.17 mmol/L, i [A]
Fsf F2 i R Kk Methylobacter sp. YHQ #1 P. putida P7
1) S 56 20 ) FH R b Bl 5.52 mmol/L (& 4-B), X}

actamicro@im.ac.cn

The images of scanning electron microscope (A, B) and signal colony (C) of strain Pseudomonas putida P7.

MRAH A HAE R e M A i BAFE R
(P<0.05). I, Htk P putida P7 EAGfE7EH ke
FALIIVERT, R Pseudomonas 1 W st AL & 4
Prepay DAk e S| AR AR AL T be, AR TR R
NGB 21378
2.5 HALFETE P

X MFCs, ST P putida P7 [
A G VE A TR I . WE MFCs (4 il 45 S i
N, RN P putida PT WSEI AL REAE 77 A HL TR o
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HH A EF BB, fEKZ) 20 h B HL 725
A F R K AE 28 mA/m®, Z 5 L SR E
HHIE 50 h HE 65 2 AR (E 5-A). X
KW P putida PT je—H)" T, H)y7HUEAJEL
Ko SR A RIS, ik DPV Kz ik &
M EALIR AR . DPV HgE R R, kR FE
S A A 0 53 467 T-0.17 V F1-0.25 V,
HAE-094 V K& 057 V A /NG A AL B i

(A)
~ 04r
=
E |
g
Eost | I
£ |
2
g 02F
Z
=
5]
2 01f
jasi
@]
0.0 .
Control P7
Sample

4. THE#¥K Pseudomonas putida P7 #) B Iz45 A R B IEELE

The propertie of utilizing methane and influence on methane oxidation by methanotroph of strain

Figure 4.

(1 5-B), FBHIZBR K AT LA™ A= S A A 54 o
¥k P putida P7 FEFRG5RMT, E%Y@*Aﬁiﬂ
Kl 5-C IIEIE . i TbkiE AR, KEmwk
T L b VS R AR BE B (55 3k Fras), T Ao s A
R R AR (R R, e AR R
HL 2% B 1 T B 12 45 SR U P putida P7 7] L™
ARAREY T, R AR, XA R R
SEALE S W W R ] A RS 4

(B) ¢ CControl

_ 72 YHQ .

= YHQ+P7 B

S st

E | 7

N N -

E X

S

2 3r

g

jn)

2 2r

5

= 1t

@)

0 L =
3 5 7

#d
SRR NE(B)

Pseudomonas putida P7. Bars represented standard deviations of the means. Asterisk indicated significant

difference (P<0.05) by ANOVA analyse.

(A 30
- Control
25 —P7

20

15

T

10 +

5+

Current density/(mA/m?)

0 10 20 30 40 50 60
t/h

(B)

Current/mA

-1.5 -1.0 =05 0.0 0.5 1.0
Potential/V

5. B#k Pseudomonas putida P7 IR L FEFHEAME L EFRISEGB) RER MBI ERSC)

Figure 5.
Pseudomonas putida P7.

The electrochemical activity (A) and redox characters (B) and location in MFCs (C) of strain
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3 itig

TE DL B Ay W — i 05 R BE 5 T 4R F o S AL
W R, SAATEZR R LU = i
M - FORHEER YRS I R e s Y,
A B e B AL TR A Methylobacter, X514 & SEY2k
U5 -3 i) 2 R e S AL — O bR
LY IERAELE Mycobacterium . Bradyrhizobium |
Herbaspirillum . Luteimonas . Afipia. Pseudomonas
SENR SRR, TELUIS K . 15U HR Y E A ke
AALTIRS, B TR BRI SN, o ke i 2 Al
E™ . Martin %2R 16S rRNA JE PR
JP H AR RE R A 22 M BILTS B Wy i B e A TR &
(2 T SR/ B LS = i S |
Methylosinus/Methylocystis 5b, it 7 Pseudomonas
&R B b H Ak 4 W o Mycobacterium il
Bradyrhizobium TEiZ W ke 846 E Y 2 bk
e, SR X S A W mT DA R P Y R,
X 6P AR T ) BB R e Sk TR A Y e AR
B R A N IR b A T A A

VA oA Y, N G Al & W) P akis—
BRHV e A AL TR P putida P7. Riss 5512
W45 RAFSLH Rk P putida 9816 7] LA F H s
K, BV P putida PTRRERI P 5z, {H ] LA
EH BE S AL Methylobacter sp. YHQ A ALH bt o
HelHh, Ho ZPYVR I P putida 7] LIAEHEFF LE R
fLTE Methylomonas spp. A1, H. P putida WI4EFH
RS IROBRE . Wh Al R AR
RO, R EE . R, RBURJS H
Be ALt B>, Rajala SFPORF 58 R AL TR )2 0 T
IKFERES I BEFIH B )5, Pseudomonas 7% AN
Pjm . e R iz m AT VF 22 T LUF) T s A8 A

actamicro@im.ac.cn

Y, I, AR P putida P7 X BFUCE=
Py I A AL B A P A RE 2 2 1 PR e S A ) 32 2
JAEILBEFR IS W, P putida P7 A2 Methylobacter
sp. YHQ %&b FBE AR B i, Kim %P7& 83
P. putida AD-21 HAT AEACVER . B It oR &
IAEARE SR , e A A B AT LU ) T R B Y
SR AL A B U R £ 252 78 P putida PT R
Methylobacter sp. YHQ 3555 H, KR H
KWEBAMK, FATMEM P putida P7 F) H
Methylobacter sp. YHQ A AL H ey A H 140 )it
KRR RGEIRER . It b, HIESOR TG Sk — 20
AL, XA RID . NI, P oputida 22 f#
T BRI AR R 5 W 2 A AR R, A
FF R Ber 4k 2 M o Tguehi 2500 H e Ak 1
5 MR E
Rhizobium sp. Rb122 3555, Kl & B 54 77 £ 1Y
il R ] LR HERTE A K o P putida PT 245 AT LA
A R RN T B2 B SRR
ik P. putida PT BAAWTEVE . P putida J24F
AR, (EAIESE R A R R AR DR AR AR T R4
YEH]. Mahendran 2C°5EB] P putida 1645 8 MG
AT AR . IERE ST, —H
P putida W] L7 AEREEY, 25, Lai %Pk
M P putida F1 AEREM AL RS Ha] L7 4R
ML, ORHLIE A 600 mA/m®, T4 B Y
P. putida P7 P MK E N 28 mA/m®,
X RS IRYIRIRR A O, A T A0 2t b
M J5 2 e LA EE I . i4E DPV A6 45 )% nl
HIAE R0 P putida PT R HALSAR R0 E-0.17 V
F1-0.25 Vi BLAE AL FE S5t , 2 B T Bk 7]
LI A AR EA T P putida 774 AN RS
e A FAT T TE AR 38 DM Jo 1 S R 1M 41 3R

Methylovulum miyakonense HT12
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gEOE AP WAL, P putida i AT LTI T
5356 B9 1L 2T 2 - 2% 25 11 (Heme-thiolate proteins),
Hop iy e B ALIE JEATAE-0.227 'V Ab A7 WY,
X5 P putida P7 8% ALWERIE JFIE(-0.17 V/
—0.25 V)AEH . YA EWFSERE R P putida P7 7]
AE I8 o A AR B B R A A
AW, 5 P putida 5% %% 0% F B B SRR
Pseudomonas aeruginosa &8 WL HTH, BB
W% = A= Wy & 25 (phenazine) Y L F 28R K, ¥ TR
IR A B 5 Ak ] A TR A AR R 7 L B
B3 SR, Stock VIS KB, P aeruginosa
LMG 12228 =il e 58T Methylobacterium
radiotolerans LMG 2269 (4K, Zuo 2P
Ochrobactrum anthropi .45 HL 1 PE o 24 4
O. anthropi | W e A ALT Methylomonas spp.i 35
FRRJG, O. anthropi eI H AL H be S AL 4
KAINRERY, AWSR I P putida PT HLATHLTE
e, AT I HE Methylobacter sp. YHQ I H %84k o
PR, VS PERZE RN TR, X A Ge AR Ak
A TEZE 5

A BT N e AL W SR o B A ) — B
A2 i W be Ak B8 1 19 L TE PR R R
Pseudomonas putida P7. AWK E 0 & 3R15 A Bl
TG H e AR Ak o A v A TR Y A B 2 R
FIRERIIAR, F\ THIRERUZE RIS,
RETUAE Y 0 R R RN R T TR R R I

2 % W
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Isolation and electroactive characteristics of a methane-oxidation
promoting Pseudomonas putida P7
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Abstract: [Objective] To analyze the physiological and electrochemical characteristics of a methanotrophs-associated
bacteria isolated from the methanotrophic enrichments in the Yellow River Delta wetland soil, and to explore their
effect on the methane oxidation process. [Methods] High-throughput sequencing was used to analyze microbial
community of methanotrophic enrichments. The methanotrophs-associated strain was isolated using plate smearing
and scribing method and initially identified by 16S rRNA gene sequencing. The morphology of the isolate was
depicted by scanning electron microscopy. Gas chromatography was used to analyze the methane concentration,
which showed the ability of utilizing methane and influence of improving methane oxidation by methanotroph.
Two-chamber microbial fuel cells and Differential Pulse Voltammetry were used to test the electrochemical activity.
[Results] The microbial community of methanotrophic enrichments from incubation of Yellow River Delta wetland
soil included methanotrophs Methylobacter and other accompanying genera. We isolated a methanol-metabolizing
bacterium, Pseudomonas putida P7 (with the similarity of 99.79%) which was a rod bacterium with the length
between 1.5 pm and 2.5 pm and width about 0.5 pm. The GC analysis showed that this strain could not use methane
but improved methane oxidation (P<0.05). The maximum current density was 28 mA/m’, and the results of DPV
revealed that the oxidation peak and reduction peak occurred at —0.17 V and —0.25 V, respectively. [Conclusion] We
successfully isolated an electrochemical activity microbe, Pseudomonas putida P7, with ability of improving methane
oxidation. This study deepened the understanding of the physiological characteristics and functions of the
methanotroph-associated bacteria in the process of methane oxidation.

Keywords: methane oxidation, wetland, Pseudomonas putida, Methylobacter, electrochemical activity
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