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Effect of the Potential on Bacterial Community Under Illumination by DGGE

and T-RFLP

WU Yi-cheng', DENG Huan’, XIAO Yong', ZHAO Feng'

(1. Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China; 2. School of Geography Science, Nanjing
Normal University, Nanjing 210023, China)

Abstract: Potential and illumination regulate the acclimation and growth of exoelectrogenic photosynthetic bacteria in
bioelectrochemical systems. To understand the influence of potential on the bacteria community diversity under illumination, PCR-
based molecular ecological techniques including denaturing gradient gel electrophoresis ( DGGE) and terminal restriction fragment
length polymorphism ( T-RFLP) were applied to evaluate the bacteria community diversity of biofilm on working electrode. Four
potentials of 0, 0.2, 0.4 and 0.6 V (vs. Ag/AgCl) were applied to the working electrode. The DGGE results showed that the band
number of the biofilm at 0. 6 V was dramatically lower than those at other potentials. The sequencing analysis of these bands showed
that most of them belonged to classes of a-Proteobacteria, B-Proteobacteria and Clostridia. The T-RFLP results showed that the number
of T-RFs was the largest at 0. 2 V and then decreased with increasing potentials. Although the application of DGGE or T-RFLP resulted
in different bacterial diversities, both techniques revealed that potential dramatically affected the bacterial diversity and high potential
decreased the diversity.
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Fig. 1 Diagram of experimental setup

1.2 DGR NRRI R YIE S e

Feriis ek B E AR 615K 0, A=
HLR AR R R0 8.0 ¢ 151, INA N TR K, N TR K
5 H: CH,COONa(0.82 g-L~'), KH,PO, (6.28
g-L™"), NaHCO, (2.0 g-L™"), K,HPO, ( 10.0
g-L™"),Na,S0, (0.5 g-L™"),NaCl (0.5 g-L™") fll
MgSO, -7H,0(0.2 g-L~"). 4 ANS256 20 % 7 o it I
ARG (Maccor, £ H) 43 M X EEBEAN 0, 0.2,
0.4.0.6 V(vs. Ag/AgCl), 3000 Ix Y6k 4 14 F
28°CHi3% 25 d.

1.3 4% DNA $EHL

AR AR FHBERR B ER 22 M (50 mmol -L~", pH
7.0) PRI 2 W , R AR i 2 DNA $2 B0 &
(A%, bt ) $2 BT VR i b 2% T TR R A P 4
DNA. $HUA DNA KB & 2K % ff Je , - 20°C
TRAE.
1.4 PCR ¥4

DI DNA AR, R AR 519 (R 1)
AP 8 Hoh T DGGE 89514 N 341F-GC Fi
534RM" T T-RFLP (95144 27F F1 1492R'"™',
Hr27F 1 55 LAZSOE Yk FAM FRic. PCR
R LK. 10 x PCR buffer 2 pL, dNTP 2 pL. 1E [
1 pL, KI5 1 uL, Tag B (5 U-pL™")
0.125 pL. ik DNA 1 wL, ZEM KM E 2 25 pl.
PCR ¥ 34 (IR R F 3 A T

DGGE : X JH47% PCR 3K W& ,95°C Fi A5 5 min;
HT 10 MEFF A 959 40 5,56 ~51°C 40 s, (BAE
G EERE FFEAE 0. 5°C) , 72°C 3EAH 45 s; )5 20
AMEHF S 95°C 40 5,51°C 40 s,72°CHEM 45 s;
J& 72°C #EA# 10 min; 4°CARAF.

T-RFLP;95°C , #7544 Smin; 95°C 40 s,55°C 40
s,72°C 90 5,30 MEH; 72°C,7 min; 4°CIRAT.

®1 3957

Table I  Nucleotide sequences of primers

EILZE S FPHl(5'—3")

27 F-FAM AGAGTTTGATCCTGGCTCAG

1492 R GGTTACCTTGTTACGACTT

341 F-GC CGCLLGLLGLGLGLGGLGGLLGGEGLGEEEE
CACGGGGGGCCTACGGGAGGCAGCAG

534 R ATTACCGCGGCTGCTGG

1.5 S FAdaik
1.5.1 DGGE

K H Deode PR 28 A5 K 2R 48 (A SR A WD 56
[£) X%} 16S rRNA J:H V3 X 37417 DGGE
TRAYHIT. T SR DR s T P 5 S Wk o1 109 (o vk
FE) A MERI R FEREE A 30% ~45% , HL K 28 v N
1 x TAE 84754 F . FKIREE 60°C ,40 V i
7Kk 30 min, #RJ5 90 V HIYK 13 h. HLIK&ES W5, BEE
A SYBR Green I 44£f 30 min, BEINE 2 Gt WL 5%
17, Quantity One® 1-D F{F0Hr. XHESE M0 5%
WHEATUI® sl PURG | R SERESE IR
M P 5] 5 GenBank 20 ¥E & 09 B A 5 51 ¥ 17
BLAST FuXiF, $R 75 A0 B0 45 8 1 16S rRNA ZE A J7
51|, R Clustal W, MEGA 5.0 #4647 4007 , 4842



2330 2N 5%

Bt 35 %

B

7% ( Neighbor-Joining Method ) ¥4 # R 4t & & # A,
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R RAEMIEFE.
1.5.2 T-RFLP

168 rRNA JE [N 4 H 7= Wy i 4 J& 73 550 - Hae
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DNA 0 5 ASCHEAT B 20787 H bR T ( 24T AR R P 58
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edu/assignment. jsp HE1T ELXF43HT. BIFE R /NEE 50
bp AT DA SARXT I T AR /N T 1% B9 AR v BR il 14 - B
(terminal restriction fragment, T-RF) ANT4¢it.

2 SRS

2.1 DGGE S H ARl HL A T Ha AR A= 0 5 400 1 1 %
EZE2c

HH AP AN 16S rRNA L [H V3 X 43
Y2 DGGE 4355, FITEF0 R 8 5 AV IF 254l I an /&1
2 R AN AL AR & DGGE B3 4517 I 4
HAG B E —E 25, WAl LIEH: 0 V(vs.
Ag/AgCl) AL T, AR AE W) I AH 7 DGGE Jirfs 4547
WL A An B UL A Y A R R B
ERIZREE. 0.6 V(vs. Ag/AgCl) T HL#RL AR Wy i
YN DGGE i $ii 38 e v o7 B S8 BRI, w8 FL o7

97 | Tepidibacter sp. UBM1-5 (JF271684) —

570 "1
91 Clostridium sticklandii strain DSM 519 (NR_102880)

98— 7

5|1
100'2

4

48
13

Alcaligenes sp. D18 (KC213796)

13

87 Uncultured bacterium clone Mbl P17 (KC574771)
43 —|_—|5( lostridivm malenominatum (FR749893)

96 —
Brevundimonas nasdae strain IBT001 (KF006808) —

97 Rhodobacter blasticus strain Ku-2 (KC967307)
14

Rhodobacter sphaeroides strain KKU-PS1 (KC478552)
6
Ectothiorhodospira shaposhnikovii strain 52R (JF713699)

100
IA‘k—mff}gene.s-_faec-aﬁ.s- strain Gold 10 (KC857621) —

1:0V;2:0.2V;3:04V;4:0.6V
E2 tREAEBAMCTEREYEAR
16S rRNA EE V3 X DGGE Eli¥
Fig. 2 DGGE pattern of 16S rRNA V3 region of bacterial of

biofilm on electrode at different potentials under illumination
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FURFE AR R T ZRETE. DDRE I RT3 b 16 N85
SEAR P IR R G AT (181 3). &4 7,

Clostridia

L

a-Proteobacteria

o- AT

[Proteobacteria

BT HN

—Acholeplasma brassicae strain 0502 (AY538163)

10
1 Ogl Aquiflextum balticum strain TRTYP16 (KC734536)
12

|U‘U|: Uncultured bacterium clone StLuml 14 (GU450627)
6
L— 100 , Myroides sp. 2P1F11 (HF936973)

68 |: 2
0.02 76 Uncultured bacterium clone MFC-1-L13 (JX944526)
100~ 9

SRS S BUE IR bootstrap (1 000 UAMEE ) 13 FFH 4%
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Fig. 3 Phylogenetic tree of 16S rRNA V3 region of bacterial of biofilm on electrode at different potentials under light
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8, 11,13, 1415 16 Kyse iR, HAE 4 MK
HRAT A3 A0, X LS5 I P 45 SR R WG IR T AR
FEBCE Y 4 A A7 AR B 19 400 1 T AR -
A W YW ( a-Proteobacteria ) . B-Z8 £ B W ( B-
Proteobacteria) #l1 12 B 44 ( Clostridia). 2577 7 51
Wi Clostridium sticklandii strain DSM 519 JF 41 AHR P
Bei EAHHE O V(vs. Ag/AgCl) HIMRR 5 (K] 3%
5% UL IZTAE O V (vs. Ag/AgCl) HUAR & it iRl
Fw; &5 F A AL PE B & U J2 Uncultured
bacterium clone MB_P17 ,iZ 4% HAE 0.6 V(vs. Ag/
AgCl) UM AE IR R 234, 10 54570 P 9 AR P i al
Y42 B-78 I T 2W ( B-Proteobacteria ) , 1% 55417 £ 0 Al
0.4V (vs. Ag/AgCl) PiHUM A= W AR AT 234, (ELAE
0.4 V(vs. Ag/AgCl) FAMAEYIIEE S /i b F 5 56
RIS R A 4 14 F116,3X 3 4
ZMTE0, 0.2, 0.4, 0.6 V(vs. Ag/AgCl) B M AE By
A 3 A DI 16 45407, SR B AR TE 7 51 A
WIS & T 11 4%, AT UL AS IR BRI T 2 H RO
WRTE AL R A= I A, H A SCHR AR 281
(a) Haelll digesting
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e RE S AF T AN [R) o7 B A ) I 4 TR 16S
rRNA JE[H PCR P2 ¥) 28 Hae W 5% Msp 1 BV, B40
B KIS T-RFLP Fi%. GeneMarker 314 %f F Bt
K EETE 70 ~500 bp, HARXT IR FUR T 1% 19 T-RF
PTG HT (B 4) , R IE 4 F01R—FE S 1= )
2RI BT 3] T-RF KB RBCR A — E 122
5,0.0.2.0.4.0.6 V(vs. Ag/AgCl) B T HL#%
AN 16S tRNA £ [H PCR P24t Hae Y]
330 T-RF £t 7350 5,10, 8, 6,4 Msp | 1§
YIRS T-RF i 705000 .3, 9,9, 8. 70 V(vs.
Ag/AgCl) - T, IR AE W40 B 16S rRNA 3 (]
PCR F=¥)%: Msp 1 B VI T-RFLP &3 v, K B h
125 bp 1Y T-RF AHXTUETHIFR R 95. 28% , ffifH K= AIK
FHE T-RF 2G5S 0w, 15 20/ T-RF £
5, AR T i WA il S A A R R T 2 R, PRI
VI H G2 W E) T-RFLP 255,

(b) Msp | digesting
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Fig. 4 Relative abundance of T-RFs of bacterial of biofilm on electrode at different potentials under illumination

2.3 DGGE 5 T-RFLP 24l b BV 2 B HL ik
DGGE 3% i ¥ 454 40 >4 T T-RFLP #3519 T-
RF,DGGE Eli& i 24447 952 £ 5 T-RFLP &l T-RF
U TR I, A9 T 9% B B BV 2, BIVAH g B % 1) A
g ARBESE R DGGE Al T-RFLP 43 5%
FEREZRAE AN H A7 H A A IS A0 P 1A T 2R 1
BT, BT 0 R — S T 45 R — R 2 R
DGGE 4535878 0 V(vs. Ag/AgCl) M AE M an i
ZREVE B F R, {H R T-RFLP 43 M7 i}, Hae 11 Al

Msp 1 PRI 25 AR BRI LA T FE AR A= W R 4
BRI T-RF B0 fie /b, TRl —HURE & P Fb o 215
2RISR, X H T3 PCR & RAER M 4
FARFE T EAAAE W — AL [E @ ™. DGGE
T-RFLP #1750 FA 8220 iy R SRR B2 0 (H
SEPREEAE RGN PCR 978G 2544 & DNA $2 HUSUR 45
PRI TR 2 o B 45 SR 1 22 5, S P
P RER R/ T, (H I8 2 TC A B 58 4 v
bR I A 4 P i i e T S5 ) R 2 4, B TE
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T EAT A2 38 R B 4 S R P A AT, 3k A K b4 = T
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