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Influence of Carbonization Temperature on Bacterial Community of the

Biological Carbon Electrode Based on High-throughput Sequencing Technology
WU Yi-cheng' *, HE Guang-hua’, ZHENG Yue’, CHEN Shui-liang””, WANG Ze-jie*, ZHAO Feng"

(1. School of Environmental Science and Engineering, Xiamen University of Technology, Xiamen 361024, China; 2. Institute of Urban
Environment, Chinese Academy of Sciences, Xiamen 361021, China; 3. Department of Chemistry and Chemical Engineering, Jiangxi
Normal University, Nanchang 330022, China; 4. Qingdao Institute of Bioenergy and Bioprocess Technology, Chinese Academy of
Sciences, Qingdao 266101, China)

Abstract : Microbial diversity of anodic biofilm in bioelectrochemical systems with hemp rod carbonized at 1 000 and 1 800°C as anode
was Investigated using Solexa high-throughput sequencing technology. The results showed that a total of 4 231 and 5 263 optimized 16S
rRNA gene sequences were gained from the electrode biofilm on the hemp rod carbonized at 1 000 and 1 800°C, respectively. At the
level of 97% similarity, 1 187 and 1 338 OTUs were obtained for electrode biofilm carbonized at 1 000 and 1 800°C , respectively. The
result of o diversity analysis showed that microbial diversity increased with decreasing carbonization temperature. Dominant phylum for
both biofilms were Proteobacteria, Firmicutes and Bacteroidetes, which accounted for 66% , 10% and 9% , respectively for 1 000°C ,
while 71% , 7% and 9% , respectively for 1800°C. Beside the coexisting phylum, some unique species were also discovered,
demonstrating that carbonization temperature did not only influence the electrode structure, but also affected the microbial community
structure.
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HL A A P 50 mmol - L~ B R 15 2% wh i W ( pH
7.08) YEUE A 2. 5% (RFHLEL) I8 % 4°C [ &
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K ARV BE 7K 10 min, 3538 550 F BRI T
FEEE.
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SEE SR A = HAR AR R B 100 mL ) H
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Fig. 1 Scanning electron microscopy images of hemp

rod through carbonation
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AR4 623 55506 p 41, LAk 7 5114 231 55, N v 7 5
REEN 0. 80, 97% HBIEE RIS 73 Hr /™ 4= OTUs 1187
A~ HA OCP- 1800 A= 4 B i E JL R A5 IR 4R 5712
&, MALIE T 515 26345, P 25 R B R 0. 83, £t
97 % FALLEE 243 Hr 7= A2 OTUs 1 338>, i ft il
JEARAF I A W 05 15 B0 & T8 48 DGGE Fil e
W SC P S b ik

®1 Solexa SEENF R SHMESIT

Table 1  Solexa high-through sequencing and diversity statistics

3% distance

i JRIR T 5% a2k ” ” —
Frn Lilkedhs HRFIIE OTUs Chao #5%% Shannon F8%% Coverage a8
OCP-1000 4623 4231 1187 5271 6.57 0. 80
OCP-1800 5712 5263 1338 5701 7.02 0. 83

2.2.2 YR ZEEHIEM

HiLH% OCP-1000 F1 OCP- 1800 A= 4 i i3k A= 4y ¥
TR ZFEMEFR BN 1 Br7R , R Rl AT, B SR AS R P
Coverage BRCBEAT 1k B BRAS A0 2R 2% (E N P &
FIE 6% R I 4% PR A 0 B R 7 ) i, DB AR KT S
et HL A OCP-1800 F11 OCP- 1000 2= 4y I 14 7% 45+
25, OCP-1800 HLHAEWIAR Chao 5 %X Shannon
FEEII KT OCP-1000 HLHR A=A, 15 BH OCP- 1800
LB A DTS TR 1) = 8 B RN AR Ay
2.3 RHET IR E TR G5 A

HL % OCP-1000 F1 OCP-1800 & ¥y st i #EAE ]
DK F G R ANE 2 Fros. 45 52 W G e A
A WIRETR T8 AR I T B I 2 R, FE OCP-
1000 HL A A=W FEX & Bt 1% 91148 6 4,
MTEFA OCP-1800 A9 IR AH X & f i i 1% A9 17)
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3%
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10%

AT A P ELR A R R v A ] 3 2K B R 2
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2 FREVE T G H RS TR] L 33X 3 AT A AR R R
3 5 BE S BUY 85% (OCP-1000) F1 87% ( OCP-
1800). H:Hp Proteobacteria 7E £ P AN FE & H & =
J9E & 7E OCP-1000 F1 OCP-1800 Hi i Ak Hy s it
I 66% F T1% . H R4 K 22800 H™ B
(U0 Geobacter 1 Shewanella %5) 1T A F2 M Y6 & 4
AR & T Proteobacteria, i BESs iz 17 1< F2 o HE AR
XF H AL 2 0 R AN R — E Y PR R R
Bacteroidetes f& FF i P & &5 2 W], 76 B R
OCP-1000 A=W & 44 109% , 75 OCP-1800 A%
AR P R B (7% ) . Firmicutes 7E OCP- 1000
FI OCP-1800 HUB AW IR b &5 H#E N 9% .

F B 2B B AR TR TR 20 732 K i 22 S R 3
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Fig. 2 Distribution of bacterial communities on electrodes OCP-1000 and OCP-1800 at the level of phylum
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Fig. 3  Distribution of bacterial communities on electrodes

OCP-1000 and OCP-1800 at the level of class

fift Foc T AE 7 HU TR TE U YRR s 1Tl AR
HEECRUR L ZREAT) 99% , 7 Hi 2RI AR H 1 2
B RRATTE W AR B R BRI 3R A Y A
Y PE MUY Geobacter 5 8 255, W] BE -5 ik
PR S B TH R U2 1 Wtk A R A 2 AL PR B a0 T 52
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Table 2 Distribution of bacterial communities in biofilms at the level of order, family and genus

H B i : HIXE %
OCP-1000 OCP-1800

Desulfuromonadales Geobacteraceae Geobacter 19.91 35.88
Sphingobacteriales Sphingobacteriaceae Pedobacter 4.97 0.7
Rhodocyclales Rhodocyclaceae Azoarcus 2.63 0.98
Burkholderiales Comamonadacea Acidovorax 1.70 1. 80
Rhodospirillales Rhodospirillaceae Azospirillum 1.68 1. 18
Victivallales Victivallaceae Victivallis 1.62 0.63
Burkholderiales Comamonadaceae Delftia 1. 06 0.38
Sphaerochaetales Sphaerochaetaceae Sphaerochaeta 1.04 0. 45
Bacteroidales Porphyromonadaceae Dysgonomonas 2.92 4.01
Campylobacterales Campylobacteraceae Arcobacter 0.89 0.98
Burkholderiales Comamonadaceae Hydrogenophaga 0. 85 0.43
Bacillales Bacillaceae Bacillus 0. 64 0. 65
Rhizobiales Rhizobiaceae Rhizobium 0. 60 0.15
Sphingobacteriales Sphingobacteriaceae Sphingobacteriales 1.26 1.00
Rhodospirillales Rhodospirillaceae Magnetospirillum 0.45 0.98

3 it

(2) BRFFAS [ AR AL i B2 T 1] 45 B FL B 7 BESs

(1) Chaol #1 Shannon F54# ] OCP-1800 L1
A= IS PN TR AR 1 B AL 2 AR 34 7 T OCP-1000 1
WA= PR

B AT R T B A ) I 20 R SR R D T L
H—ERZFVE. 5-Proteobacteria 7E i # OCP-1000
I OCP- 1800 A= ¥y it v 5 & #F A % w5, (H 2 6-
Proteobacteria H' Y HIFT & Geobacter 15 P HEL A A= 49 5
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