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Microbial Commumity Structure Analyzed by Single Strand Conformation Poly

morphism Technique in Sulfate Reducing Reactor

ZHAO Yang guo, REN Namrqi, WANG Arjie, LIU Guang min, ZHAO Qiushi, SHANG Huat xiang

(School of Municipal and Environmental Engineering , Harbin Institute of Technology , Harbin 150090, China)

Abstract : Analyses of microbial com munity structure and the relationships bet ween Sulfate- Reducing Bacteria ( SRBs) and Acidogenic
Bacteria ( ABs) in a completely stirred sulfate- reducing reactor were carried out by modified poly merase chain reactiomrsingle-stranded
conformation poly morphism ( PCR-SSCP) targeted eubacterial 16S ribosomal RNA gene. A total of 13 bands were obtained and 6 of
them (Al , A3, A4, A5, A9, Al0) were sequenced. The sequences are similar to Leuconostoc mesenteroides ( GenBank Access No.
AY453065) , some uncultured bacteria ( AJ318147, AF227834, AJ576427) , Ethanologenbacterium ( AY434722) , Clostridiaceae
( AB084627) , etc. In order to investigate the SRBs in the reactor ,the active sludge was cultured on SRB-selected media and also did
SSCP with the compound cultured bacteria. Two new bands appeared, one similar to Bacteroidetes ( AB074606) and another similar
to Desul fovibrio ( Y12254, U42221) . The experimental results indicate that the proportion of SRBs in the reactor is probably less
than 1 .5 percent. But the few SRBs play a very important role during the course of sulfate reduction via cooperation with acidogenic

bacteria .
Key words : microbial com munity ;com munity structure ;Single- Strand Confor mation Poly morphis m ( SSCP) ;Sulfate- Reducing Bacteria

(SRBs) ;Acidogenic Bacteria ( ABs)
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1
1.1
CSTR
(31, 22.0L, 9.7L,
, (35 1) C.
3.0L,VSS 11.7g*L"". ,
(COD: SO} ) 3.0, 2 000
mg*L~',COD 6 000mg* L' ,pH7.0,
(HRT) 10.6h.
90 %
1.2
S5mL s
, DNA
1.3 SRBs
: 10°°%,
0.1mL Hungate Postgate d°ISRBs
,35°C 5~7d,
1.4 DNA
0.5mL ( A) ,1.0mL
( S),1.5mL E. coli(
E) ,1.5mL
p3 J1.5mL
W-1 , DNA
( )
DNA, 50uL 2
mmol*L™'  Triss HCI( pH8.0 ~ 8.5)
DNA, (A 9)
DNA.
1.5 PCR
PCR t

SRV3-1:5-CGG( C/ T) CCAGACTCCTACGGG 3 ;
SRV3-2:5-TTACCGCGGCTG CTGGCA3 .

SRV3*2 5 , E.
coli 16S rRNA 330 ~348bp 533 ~ 515bp,
.PCR
« ) PCR :
PE 9700 PCR ,50pL

5uL 10 x PCR buffer( plus 2. 5mmol*® L-!

Mg” ) ,4uL dNTP(  2.5pmol* L"),
1.5uL(20pmol* L™ ") , Tag DNA 0.5uL(5U/
ul) , 2uL. 1 94°C 5min
30 , 94T 40s ,50 C 30s,72C
40s ; 72 °C 10 min . 3pL
1 % , DNA
DL2000( :2000,1000,750,500 ,250 ,
100, ( ) )
PCR ( )
, 50uL 2mmol* L' Tris HCI
(pH8.0 ~8.5)
1.6 PCR A

A DNA
5 7,

marker

60pL , A (5U/ul)
( New England Biolabs Inc. , USA; PCR
4uL, PCR 6pl) ;10 x buffer 6pL ;PCR

( 20pL, 30pL) 37 °7C 4h,

,72 C10 min A
1.7 SSCP

Pharmacia Biotech EPS 3500,
DYCZ28B,
(Pharmacia LKB MultiTemp II) 20 C
10 % ( 491 ,Sigma,

USA) , 10 % ( Amresco Inc. , USA) ,
40mL 10%  APS( Amresco) 450pL,
Termed ( Applied Biosystmems, USA)30uL,
, 250V, 30 min.
10pL( 100ng) ,

5uL(  15ng) 1opL (
95 % ,10mmol + L' NaOH, 20
mmol* L™ ' EDTA, 0.02 %
0.02 % FF)[#] 95 C

,5 min 20C

30 min

10 min,

250V,11h,

Bassam!’!

SSCP Epsonphoto 2000
1.8
Tebbe [°]
DNA 2uL ., SRV3-1 SRV3-2
, PCR . 3uL
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5 T- a !
M1 3 . M A S E
il e
s Ml 3 (3730, Applied W | %‘; L
Biosyste ms) . |
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i
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2.1 SSCP
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SSCP , >
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I N T e oF)
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TUs GenBank NJ - ]
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2.3 SSCP
( ),
) 5 2.3.1 SSCP
(COD SO} =3:1), Schwieger SSCP
,SRBs SSCP ,
SRBs ,
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,SSCP . A S 19 OTUs

> 2.4

——— Uncultured bacterium, AJ318147

T ASS KVesasss

=y,

Uncultured bacterium, AJ488088

Uncultured Bacteroidetes bacterium, AB074606
S8-3,AY 652847

S$6-2,3,AY 652844

Bacterium 26-4b2, AF524856
A4-4,AY 652852
Ad4-2,3AY652851

Bacterium str. 31282, AF227834
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p
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Desulfovibrio intestinalis, Y12254
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Staphylococcus sp. Smar lab 3301073, AYS538683
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—Uncultured bacterium, AJ576427
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-A9-1,AY 652856
Ethanologenbacterium harbin strain W-1, AY434721
S$8-1,AY 652846
A10-1,2,AY 652859
Clostridiaceae str. 80kb, AB084627
o1 §$7-1,3,AY 652845

A9-3,AY652858

A9-2,AY652857
A h.

ium elong strain Z7, AY487928

4 A S 19 OTGs NJ

Fig .4  Phylogenic tree of 19 OTUs and similar sequences in GenBank ,constructed by Neighbor Joining method
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