g% H12y 17 S S D | A = = S 4 Vol. 42 No. 12
2010 4 12 f JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Dec. 2010

BEAC T2 AEEr s MMBRE

WL 1 J 1 a2 ) 1 1 S 3
fREN ,FAR, kB3R, 278 A ERM KR
(L BRI Tl R TBOREE TREEBE , BRI 150090 , xiefengbol 984@ 163. com ;2. BIEIT AR Iy 2B , WA /R I
150086 ;3. By T Rl2# B o AE i 58 i, A R I 150010)

T OE: OB THAEMMERESR(BEAC) EM A B E R B A M, NIE4T 13 d.26 d F1 39 d #y
BEAC ALty B & B T B 3-ATHOR , 38 3 40 0 24 A R IR B3 B 41 DNA, 4k )5, I 3t 40 7 16S tDNA 3 7
V3 X EA 45 Mt 3 A 5] 4 F357 - GC A7 R518 st H 347 R & B éd XK B (PCR) 48, 1% 2| K 4 250 bp 1Y
PCR 7= 4. Jil 7% V£ 2 5 g . ik (DGGE) 3 PCR 7= 4 #AT 2~ % , 3R 4% SO W 4 4 A #F 95 9 16S 1DNA JE [ V3
REg e S0 E . AR R B R M B BAT, E R AR E DB EEN AEURBESEARTHA
M RN EBE N LR EFHRD A TRAE NS RE —EFE, BMNEZH EEATEB
A RRHET T HASNELE  BHRANRS W BEENETRE. B @s#n e EARAER
WY B R G EAT RS B A R A E

SRR R MRk AR E M R I AR MR A

HRESHES: TUIIL. 2 MERERERD: A MERD: 0367 -6234(2010)12 - 1874 - 05

Analysis of microbial community dynamics and
population stability in BEAC procedure

XIE Feng-bo', LI Wei-guang' ,ZHANG Duo-ying’ , WANG Guang-zhi' ,GAO Yu-nan',ZHANG Shu-mei’

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China,
xiefengho1984@ 163. com; 2. Heilongjiang East University , Harbin 150086 , China;3. Institute of Microbiology,
Heilongjiang Academy of Sciences, Harbin 150010, China)

Abstract; To study microbial community dynamics and population stability on the bioenhancement activated
carbon( BEAC) , the samples were taken from different position of the carbon column at different operation
time. The Genomic DNA of the microbes on the activated carbon was released by breaking the bacterial cells.
After purification of the genomic DNA, the V3 region of genomic 16S rDNA was amplified by using specific
primers( F357 — GC and R518). The polymerase chain reaction ( PCR) products were about 250 bp and then
separated by parallel denaturing gradient gel electrophoresis (DGGE). The profile of DGGE showed that the
structure, categories and number of microbial community were changing dynamically during running of the re-
actor. The categories and number of the inbreaking bacteria were reducing continuously. 5 artificial enhanced
and immobilized bacteria were existing all through and distributed differently in the carbon column. Further
more, they became dominant community after dynamic succession and community structure tended to be sta-
ble. The stability of the immobilized bacteria ensured the stability of operation and removal effect of BEAC
procedure.
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BEE L A 3 ANEURE T A P9 2R AR T M
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BAkMH 16 7.85 2.67 3.98
X 12 7.60 0. 94 3.01
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B TRE. 456K 3 TLVEH,BEAC REETE
BATHIN TRt AL e i 5 R -5 K ARG
NSO X =E 127/ )ik | Fa R a2y TS 11 1 I - S Ry
RGRIFaETE, BIrLL, A BRSO AE B 17003 2 H B
BRAWESN, ot — Bt ) 5, 220 N Tomfkny 5
PR DA BEAS TR T 4y i 3 ] PR A PR, R AR AR
Zerpb T R A, HaX 5 BRI AN TR 94k
JE DLk BB , B XA AL R A BE ) 5 % R
T R RE 1R A A5, R, 26 K5 Y A BRSUR fiE
e PRIFRRE . Iy A0tk K 3 0T o it v B o R R R
ML R, R o) 2 20 R ot ot et ok B ARAIC R, PRI
HAC IS 332 BIAR K52 M, PRtk , e BR 28R H
WA DL 5 A B R AR P R VR A5 P R e PR
FLAth , HE V5 S5 RS R T RE AR T R T, T fE
T A P SR R ) A 20 ik ) DRAIE, DR IE 31 7 Ak 7T
B EEXT T BEAC T 2R EETE XLE

507 —* BEACif/k —0— BEAC ik

1 5 9 13 17 21 25 29 33 37
1T KA

&l 4 BEAC iZA7HAE X S 4h MR sh PR 5 L PRACR

50 1

40

30 -

EBRRI%

20

10 -

T
1 5 9 13 17

21 25 29 33 37
S BN |
[§]5 BEAC iz f7HilEXT COD,, i J R
3 4 #

1) AWy i Ve e e as AT A v, Y
AR 2 T W R R R, R MR



. 1878 - 1 N S W | A - =

a2

SER FRE DL B LB I R sh AR AR A R

2mam%&@%ﬁ%ﬁmmA%AM@%
PRI TR AR 12 A T A v i a2

3) NTsm Ak B RE /Y 5 MR E 5 R K A ARG
HoA R B A8 58 Frrh L U6 G AL, BT
éAiugbm%%Q%ﬁ

4)5 HRIRE R fEE T B — AR, 2
FEST A A B i B b & AR sh SRk, BT
FPHEER HAR R 2, R AR B E R R RN
VA

5) 17 Ak A RE A FoUE M AR AR bR UE T 3%
RGBT AL ERCR AR e . Bk UL,
IS0 Jr Bkt 5T BEAC T2V 1)

ﬂUEWﬁﬁﬁi M X T e fTs Y K R K
R, FF R T i A AR K A BRE R B
E%a

52 S

[1] GRABINSKA L. A, PERCHUC M, KORNILOWICZ K
T. Biocenosis of BACFS used for groundwater treat-
ment[ J]. Water Research, 2004, 34. 1695 - 1706.

(2] FEJR G PR FOM [ A A W03 Tk %
KRR Z W52 (1], B REA, 2006, 27
(10) :2040 —2044.

(3] wmish, T8, 200, 5%,
AL PR AT G K IR K AR PR T[T ]
2007,1(5) ;29 -31.

(4] WFAH, DG PEF TR P R [E E 2R )
AT T]. P E SR, 2008,28
(12) :1079 - 1083.

[5] FISCHER S G,LERMAN L S. DNA fragments diffe-

ring by single base — pair substitutions are separated in

18] 5 P 2R W T A A 4
KR,

denaturing gradient gels: Correspondence with melting
theory [J]. Proc Natl Acad Sci USA,1983, 80:1579
- 1583.

[6] MUYZER G, WAAL de E C, UITTERLINDEN A G.
Profiling of complex microbial populations by denatu-
ring gradient gel electrophoresis analysis of polymerase

chain reaction amplified genes encoding for 16S rRNA

[J]. Appl Environ Microbiol, 1993, 59.695 —700.

[7] GOMES N C, FAGBOLA O, COSTA R, et al. Dy-
namics of fungal communities in bulk and maize — rhi-
zosphere soil in the tropics [ J]. Appl Environ Micro-
biol, 2003, 69:3758 —3766.

[8] EICHNER C A, ERB R W, TIMMIS K N, et al.
Thermal gradient gel electrophoresis analysis of biopro-
tection from pollutant shocks in the activated sludge
microbial community [ J]. Appl Environ Microbiol,
1999, 65.102 —109.

[9] ERCOLINI D. PCR - DGGE finger printing: Novel
strategies for detection of microbes in food [J]. Jour-
nal of Microbiological Methods, 2004, 56.297 —314.

[10] RANTSIOU K, COMI G, COCOLIN L. The rpoB gene
as a target for PCR — DGGE analysis to follow lactic
acid Bacterial population dynamics during food fermen-
tations [ J]. Food Microbiology, 2004, 21 481 -
487.

[11] IR AR B, B & . PCR - DGGE AR f# 7 A=
Yyl S s U Z AR LT ] BRE R, 2005,
26(2):172 - 176.

[12] BpAT, Mook, PCR - DGGE 7r il 3 i 40 /K Ab A
AR T ] EARR A S EOR, 2006, 25
(6):128 - 131.

[13] SEKIGUCHI H, WATANABE M, NAKAHARA T, et
al. Succession of bacterial community structure along
the Changjiang River determined by denaturing gradient
gel electrophoresis and clone library analysis [J]. Ap-
pl Environ Microbiol,2002,68.5142 —5150.

[14] BUERE. KA ARG 73 A 7 [ M. 4 jie. dEst:
HE SRR M , 2002 :223 - 226.

[15] ZHOU J,MARY B,JAMES M T. DNA recovery from
soils of diverse composition [ J]. Appl Environ Micro-
biol, 1996, 62:316 —322.

[16] ZWART G,HUISMANS R,AGTERVELD M P, et al.
Divergent members of the bacterial division Verrucomi-
crobiales in a temperate freshwater lake [ J]. FEMS
Microbiol Ecol, 1998, 25.159 —169.

(mE N H)



