36 8 Vol.36 No.8
2011 8 JOURNAL OF CHINA COAL SOCIETY Aug. 2011

10253 —9993(2011)08 - 1375 - 06

X
1 1 1 2 2 2
(L. 650091; 2. 650091)
( PCR - DGGE)
: Nitrobacter sp. - Ther—
momonas sp. - Acinetobacter sp. . Chloroflexus sp. . : NO,
NO; Nitrobacter sp. ;
N, N
NO,
y NO; ; ; PCR - DGGE,;
:TQ534.9 A

Dominant bacteria in biofilms of biotricking filter for the bio—
purification NO, in the coal-fired flue gas

70U Ping' BI Xiao—yi' SUN Pei-shi' SONG Zhao%gi’ LI Wen-un’® ZHOU En-min’

( 1. Research Institute of Engineering and Technology Yunnan University Kunming. 650091 China;?2. Yunnan Institute of Microbiology Yunnan University
Kunming 650091 China)

Abstract: Bacterial population composition of biofilms in biotrickling filter was analyzed with one culture-independent
method by denaturing gradient gel electrophoresis(.PCR-DGGE) . It is found that Nitrobacter sp. Acinetobacter sp.

Thermomonas sp. and Chloroflexus sp. are the dominant species of the biofilms. Nitrobacteria are the primary bacteria
which oxidize NO_ into NO, . Autotrophie.bacteria that act on the nitrification are symbiotic with heterotrophic mi-
crobes. The heterotrophic bacteria besides can relieve organic production inhibition against autotrophic bacteria but al—
so make the denitrification by generating N, etc. and simultaneously produced alkaline production. The part mechanism
of bio—purification NO_ in the coal-fired flue gas in the view of bacterial community at molecular level is disclosed.
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DNA > . DNA
( OMEGA BIO - TEK) o
o 2.2.3 PCR
1 16S rRNA GC
3 PCR 1 PCR
2.
’ 1 DGGE 33
Table 1 The sequences of two set primers of DGGE
pH=7.5 ’ Primer Sequence( 5’ to3”) Target site/bp
341F 5 - GC - clamp® CCTACGGGAGGCAGCAG -3 341 ~358
803R 5 — CTACCAGGGTATCTAATCC -3 803 ~ 822
NO, .
. 20 @® 57 - GCCCGCCGCGCLCCGCGCCCCTCCCG -
CGCCCCCGLCCG -3,
NO 2 PCR
IGO; 835% Table 2 Composition of the PCR reaction system
5 10 x Ex — Taq buffer 5 uL
2.5 mmiol/L dNTP 4 plL
2.1 Model 0.5 uL
4 B "
pH =7.5 Ex - Tag DNA polymerase 0.3 pL
° Deionized water to 50 L
NO, 1
o NO,
36 h PCR : PCR
NO; o 95 C.5 min 80 C 95 C.1 min
: NO:; 56 C+1 min 72 C.2 min; 72 C
1 841 ~3 452 mg/m’ Q 0.07m’/h 10 min. 1.5% PCR .
L 10~12L/h T 21~23C 2.2.4 ( DGGE)
pH=7.5 o (1) DGGE o
NO, 35% 60% (7 mol/L 40% 100%
NO; NO; ) 10%
NO; N 3.
NO; : (2) : 9 ml
N 2
2.2 (10%) 40 nl.  TEMED(N N N N-
2.2.1 )9 L
30 min .
50 mL (3) DNA . D
60 C
o 9 000 r/min 20 min . @
o 6
2.2.2 DNA 20 pL PCR 20 pL
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. 60 C 20 V 20 min 100 V 12 h.

3 35% 60% N N
Table 3 Composition of 35% 60 %denaturing gel gel loading dye and electrophoresis buffers

40% Acrylamide/ 35% 60%
Bis — acrylamide

26 Bromophenol blue 40% Acrylamide/Bis-acryl- 40% Acrylamide/Bis-acryl-

amide 15 mL; amide 15 mL;
Tris base 2 mol/L; 0.25 ml;
Acrylamide38 g; 50 x Tae buffer 2 mL; 50 x Tae buffer 2 mL;
. . 0.5 mol/L EDTA pH =8.0; 2% Xylene cyanol K L. . L
Bis-acrylamide 2 g; ) Formamide( deionized) Formamide( deionized)
L. Final conc. 50 mmol/L; 0.25 mL;
Deionized water to 100 mL Aceti i olacial 1 mol/L  10% Cl 17.0 ml: 12 mL; 12 mL;
cetic acid glacial 1 mo o Glycerol 7.0 mL;
g ¥ Urea 14.7 g; Urea 25.2 g;

Deionized water 2. 5 ml,
clonized water = 5 m Deionized water to 100 mL  Deionized water to 100 mL

4 o 4
50 Mz‘i /rr)lL 1 x TAE 20 Table 4 Equilibrium experiments of the elements
min 1 xTAE 15 min NOy I(g+L™)
(5) DGGE -PCR o 24 h 0.51 1.23
DGGE ( 36 h 0.74 1.71
) 25 nL
TE 12h 12000 r/min 2 min 3.2
PCR 0
PCR 5 o
. 3.2.1
2.3 1
KM940 NO.NO, .0, > ;
: NO; | : G
: 6.0~9.0 30 ~
; pH pH
3
3.1 N
4 N
NO;
NO; 0
NO, NO; S & T
() HERLATH (b) FEBEH 5
N N, 1 ( x1000)
N o Fig. 1 Bacterial morphology of biological trickling filter
purifying NO, in flue gas( x 1 000)
pH N 3.2.2 DNA
o pH

NO, . DNA 2 DNA

o 3.2.3 PCR
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Fig. 2 Agarose gel electrophoresis of bacterial culture genomic
DNA of biological trickling filter purifying NO, in flue gas
GC (40 bp) DGGE
PCR 16S rRNA V3 ~ V6

. PCR
DGGE PCR 1.5%
. 3 165 tRNA
V3~V6 PCR .
3 PCR V3 ~V6
500 bp
DGGE .

500 bp

PGEL GE2
#kIE 1—PCRA B4 7=y
#kiE2—DL5000 DNA marker

3 16S rRNA V3~V6 PCR

Fig. 3 Agarose gel electrophoresis of PCR amplified
products about 16S rRNA( V3 ~ V6) gene

3.2.4 ( DGGE)
PCR DGGE
10% 35% ~ 60%
20 V.5 min
100 V 12 h. 4
DGGE
o 4 7

band6 . band14 . band21 . band27
band26.band25.band24  band23.

band23

band24

band25

band26
~ = band27

. _- band14

band6

4
Fig. 4 DGGE patterns of PCR amplified 16S rRNA( V3 ~ V6)
gene of biological trickling filter purifying NO, in flue gas
3.2.5 DGGE

DGGE 7 o
7 DNA PCR
GC o
1. 5% 5 o
5 PCR
460 bp J

1kili2~8—band6. bandl4,
band21., band27. band26.
an an an 460 bp
band25. band24 /2 band23

1B DN A F /R PCR P4

.:I
E
[0}
L ]

kig 1 23 45067 8

5 DGGE DNA PCR
Fig. 5 Agarose gel electrophoresis of PCR amplified recycling
product about 16S rRNA( V3 ~ V6) gene from DGGE gel

PCR
NCBI Blast o
DNAStar.Clustal 1. 83  Mega4. 0
GeneBank
6 o 6
band21 Nitrobacter winograd—
skyi strain R1.30( AM292292. 1) 16 rRNA
100% ; band26 Acineto—

bacter venetianus strain [21( FJ608115. 1)  16S rRNA
100% ; band27
Thermomonas koreensis strain KO06 ( DQ154906. 1)
16S rRNA 100% ; band23 . band25
Thermomonas koreensis strain
KO06( DQ154906. 1)  16S rRNA
99% : band6 Thermomonas bre—
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vis strain DS60( EU834276. 1)
99% ; bandl4

16S rRNA roflexi bacterium ( CU918207. 1) 16S rRNA
Uncultured chlo- 99%
75— 23
45 ’725
98 Thermomonas koreensis strain (DQ154906.1)
48 27
98 6

94

Thermomonas brevis strain DS60 (EU834276.1)

- Xanthomonas sp. R-20819 (AJ786786.1)

100 | Acinetobacter venetianus strain L21 (FJ608115.1)

26

|2I

100 | Nitrobacter winogradskyi strain R1.30  (AM292292.1)

43" Bradyrhizobium canariensestrain L-2  (CU926187.1)
Caldilinea aerophila (AB067647:1)

0.05

100 Uncultured chloroflexi bacterium (CU918207.1)

o7 14
71 1+

v: R Neighbor-Joining 7 Z A E R AP, Bandbrit Fm MDGGEE FP 44 11168 iDNAFFF; i i 3ir R R4t 0001k
Bootstrap /- #TATR 245 R bn REREFL100MZH B A SRR S

6 16S rRNA (V3 ~Vo6)
Fig. 6 Phylogenetic tree of the colonies basedion the 16S rRNA( V3 ~ V6) gene sequence of DGGE

of biological trickling filter, purifying NO_ in flue gas
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( Xanthomonadaceae)

( Pseudomonadaceae)

10
Pseudomonas spp.
11-13 R 20%
14
2
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