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Abgtract :Anaysesof microbia community structure and the relationships between Sulfate- Reducing Bacteria (SRBS) and Acidogenic
Bacteria (ABS) in a completdy irred sulfate-reducing reactor were carried out by modified polymerase chain reaction- s ngle-stranded
conformation polymorphism (PCR-SSCP) targeted eubacterid 16S ribosoma RNA gene. A tota of 13 bands were obtained and 6 of
them (Al, A3, A4, A5, A9, A10) were sequenced. The sequences are Smilar to L euconcstoc mesenteroi des ( GenBank Access No.
AY453065) , ome uncultured bacteria (AJ318147 , AF227834 , AJ576427) , Ethanologenbacterium (A Y434722) , Clostridiaceae
(AB084627) , etc. In order to invetigate the SRBsin the reactor ,the active dudge was cultured on SRB-sdected media and d s did
SSCP with the compound cultured bacteria. Two new bands gopeared , one smilar to Bacteroi detes (AB074606) and another Smilar
to Desulfovibrio (Y12254, U42221). The experimenta resultsindicate that the proportion of SRBsin the reactor is probably less
than 1.5 percent. But thefew SRBsplay a very important role during the course of sulfate reduction via cooperation with acidogenic
bacteria.
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(SRB9) ;Acidogenic Bacteria (ABS)

SscP : Lee [M
(Huorescence in situ Hy- , ,

bridization, FISH) ,  / (21, [,
(Denaturing/ Temperature Gradient Gel Hec 3] (4]
trophoreses, D/ TGGE) , ,SSCP

( Terminate Restriction Length Fragment . 16S rDNA PCR-SSCP
Polymorphism, T-RL FP) ,
(9ngle- Strand Conformation Polymorphism, SSCP) ,

RNA :2004-09-05 ; :2004-11-26
: (50208006)
3 : (1976 ), ,

. E—mazl : zhaoyangguo
@hit. edu.cn



172

26

(Sulfate- Reducing Bacteria , SRBS)
(Acidogenic Bacteria ,ABS)

1
1.1
CSTR
(51 22.0L , 9.7L ,
, (35 1)
3.0L ,VSS11.7g-L % ,
(coD  S0%7) 3.0, 2 000
mg-L ~',COD 6 000mg:L " * ,pH7.0,
(HRT)  10.6h.
90 %
1.2
5mL )
, DNA
1.3 SRBs
, 10°%,
0.1mL  Hungate Postgate C'®I SRBs
35 5 7d,
1.4 DNA
0.5mL ( A) ,1.0mL
( S ,1.5mL E. cali(
E) ,1.5mL
p3 ,1.5mL
W-1 , DNA
( )
DNA , 5L 2
mmol-L '  TrisHO (pH8.0 8.5)
DNA , (A 9
DNA.
1.5 PCR
PCR [1] ,

SRV3-1:5-CGG(C/ T) CCAGACTCCTACGGG3 ;
SRV3-2:5-TTACCGCGGCTG CTGGCA-3 .

SRV32 &5 , E.

coli 16SrRNA 330 348bp 533 515bp,

. PCR
( ) PCR ,
PE 9700 PCR ,5Q L

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

Mg?*) ,4L dNTP( 2.%mol-L 1),
1.3L (2 mol-L 1) , Tag DNA 0.3 L (5U/
ML), L. 1 94 5min
30 . 94 40s,50 30s,72
40s; 72 10min. JL
1% , DNA mar ker
DL 2000( : 2000 ,1000 ,750 ,500 , 250,
100, ( ) )
PCR ( )
, 5L 2mnol - L™ Y TrisHO
(pH8.0 8.5)
1.6 PCR A
A DNA
5 : (71
6Q L A (5U/L)
(New England Biolabs Inc. ,USA; PCR

L, PCR @ L) ;10 x buffer @ L ; PCR
( 2L, 3uL).37 4h
, 72 10min A
1.7 SSCP
Pharmacia Biotech EPS 3500,
DYCZ28B ,
(Pharmacia L KB MultiTemp II) 20
10 % ( 49 1,Sgma,
usa) , 10 % (Amreso Inc. , USA) ,
40mL 10% APS(Amreso) 450 L
Termed (Applied Biosyssmems, USA) 3Qu L ,
30min  ,250V , 30min.
1L ( 100ng) ,
gL ( 15ng) 1L (
95 % ,10mmol - L ** NaOH, 20
mmol-L "' EDTA, 0.02 %
0.02 % FF) 8 95 10min,
,5min .20 , 250V ,11h,
, , Bassam!®!
SSCP Epsonphoto 2000
1.8
Tebbe [ .
DNA 21 L , SRV31 SRV 3-2
) PCR . 3L



4 173
PCR A , SSCP
PCR ( , ,
) T ( 2, OTUs
[pMD-18-T, ( ) 1. , 1A E p3 ,
PCR ,PCR
, T
M13
, M13 (3730, Applied -
Biosystems) .
1.9
Blast , GenBank
) phylip
(NJ) , -
TreeView —
2
, SO%"
0% , 1la SO§” ( -
). , —
2.1 SSCP
SSCP ( A
),
) SSCP ( 1IN p—
A, : c),
E. coli SSCP 3 (1 ﬁ .
N E). SSCP N
PCR '
SSCP , )
M :DL 2000 ;A :Lambda Exonuclease digested; N :norrdigested; A :
! ( community in reactor ; S:community growing on SRBs medium; E:
) , (Opera- E. coli; W-1: bacterium isolated from hydrogen-producing reactor ;
tionad Taxonomy Unit, OTU) , p3 ,bacterium ilated from sulfate-reducing reactor
1 SSCP
, , oTU , Fg.1 SSCP profile of different communities
, SSCP ) 2.2
SSCP 1 1A ( A Al,
OTU OoTuU A3 ,A4 A5,A9 ,A10; S S1,$4,%6,57,8)
) PCR )
SSCP , PCR
, 1A A 13 3. 2
.S 9 : ( A3 )
, 1 1



26

174
GenBank . A 6
12 OTUs, GenBank A'Y652848

AY652859 , L euconostoc  mesenteroi des
(A Y453065) (AJ318147 , AF227834,
AJ576427)  Ethanologenbacterium ( A Y434722)
Clostridiaceae (AB084627) (>
90 %) ; S 5 7 OUTs, Genr
Bank AY652841 A Y652847 ,

L euconostoc mesenteroi des(A Y453065) , Desulfovib-
rio (Y12254 , U42221) : Bacteriodet (AB074606) ;

Clostridium (AB084627) 19 O
TUs  GenBank NJ
4,
, CGenBank
( )
(COD 07" =3 1),
,SRBs
SRBs
A2 A3 ,A6 ,A8 A9 ;7 A,H
ST A ;
. SRBs
SRBs )
SRBs )
SRBs )
- “ e |
w - :: = - .
-

M :DL2000;dl of stared bands used to clone
2 SSCP
Fg.2 SSCP profile of recovered bands

3 PCR
Fg.3 Checking tranformers by PCR method
M :DL 2000 ; postive clones appearing bands
between 250 500bp were used to sequence

2.3 SSCP
2.3.1 SSCP
Schwieger SSCP
SSCP ,
(10 9 )0l
) SSCP,
( 1IN A) ,
, SSCP ( )
SSCP ,
, SSCP ,
( 2.
, (A1
S1,A10 S7 ),
2.3.2 OTUs
SSCP ,
OTUs.
1 OTUs, 1A E p3
, A DNA
SSCP, ,
;S \ ,
OTUs , 1 2
OTUs. DGGE ()



175

4
, SSCP A S 19 OTUs
, NJ 4,
1] 2. 4
Uncultured bacterium, AJ318147
A3_1[’£5Yg 62855
Uncu,ltured bacterium, AJ488088
Uncultured Bacteroidetes bacterium, AB074606
S8-3,AY 652847
$6-2,3,AY 652844
Bacterium 26-4b2, AF524856
A4-4,AY 652852
A4-2,3AY652851
Bacterium str. 31282, AF227834
——— A5-2,AY652854
L Uncultured eubacterium OCG2, AB047112
— E. coli, AF076037
4,—1: p3
—Leuc /7 oides, AY453065
A1-1,3,AY 652848
S1-1,2,AY 652841
A9-3,AY 652858
$4-3,AY652843
$4-1,2,AY652842
Desulfovibrio intestinalis, Y12254
Desulfovibrio fairfieldensis, U42221
A4-1,AY 652850
Staphylococcus sp. Smar lab 3301073, AY538683
—AS5-1,AY 652853
'—Uncultured bacterium, AJ576427
Ethanologenbacterium harbin strain MD-19, AY434722
-A9-1,AY 652856
Ethanologenbacterium harbin strain W-1, AY434721
$8-1,AY 652846
A10-1,2,AY 652859
Clostridiaceae str. 80kb, AB084627
0.1 $7-1,3,AY 652845
. A9-2,AY652857
Acetanaerobacterium elongatum strain Z7, AY487928
4 A S 19 OTUs NJ
Fg.4 Phylogenic treeof 19 OTUs and Smilar sequencesin GenBank ,congtructed by Neighbor Joining method
2.4.1 SRBs ) ,
A SRBs , H> , SRBs
: ( H,. : ABs(
1, 2 S &), SRBs DNA 98.5% ), ( L euconos
DNA ,  SRBs toc) Bacteroidetes Clostridiaceae
1
1.5%, [, SRBs(
SRBs ABs 1.5% ) ;
, ABs SRBs  SRBs ABs
1 4 (121
ABs SRBs ,ABs ,
3.5 x 10" /mL , SRBs 1.2 x 10/ ,
mL [22] ,
SRBs ,
3
,  SRBs
, S (A, , SSCP
%) , A (Y12254 , U42221) ,
(97 %) . SSCP
2.4.2 SRBs ABs OTUs ,
[14] -
1 3- 0 3y
(131 - : ABs ( Leuconostoc, Clastridiaceae,



176 26

Ethanol ogenbacterium ) 98.5% 98240801. 3 ,1998-09-21.
, SRBs 1.5 %, SRBs [6] Postgate J R. The Sulphate Reducing Bacteria, (2nd) [M].
Cambridge: Cambridge Universty Press, 1984.
[ 7] Subramanian K, Rutvisuttinunt W, Scott W. et al. The enzy-
! : matic bads of processvity inA exonudease[J] Nudeic Acids Re-
search, 2003, 31: 1585 1596.
, [8] Tebbe CC, Schmdenberger A, Peters S, et al. Snge strand
conformation polymorphism (SSCP) for microbid community

ABs

andyss. In Environmenta Molecular Microbiology: Protocols
and Applications [ M]. UK Wymondham: Horizon Scientific
Press, 2001. 161 175.

[9] BassamBJ, Caetano-Anolles G, Gresshoff P M. Fast and sens-
tive dlver gtaining of DNA in polyacrylamide gds [J]. And.
Biochem. , 1991 ,196:80 83.

[10] Schwieger Fand Tebbe C C. A new goproach to utilize PCR-dn-
de strand-conformation polymorphism for 16S rRNA gene based
microbid community andyss [J]. Appl. Environ. Microbiol. ,
1998 ,64:4870 4876.

[11] Sekiguchi H, Tomioka N, Nakahara T, et al. A snge band
does not dways represent sngle bacterid strains in denaturing

[1] LeeDH,Z Y G, KimSJ. Nonradioactive method to study ge-
netic profiles of naturd bacterid communities by PCR-snge
srand-conformation polymorphism [J]. Appl. Environ. Micro-
biol. , 1996 ,62:3112 3120.

[2] Schmdenberger A, Tebbe C C. Bacterid diversty in maze rhi-
zogpheres: conclusons on the use of genetic profiles based on
PCR-amplified partiad smdl subunit rRNA genes in ecologica
gudies [J]. Mol. Ecol. , 2003,12:251 262.

[ 3] PetersS, Koschinsky S, Schwieger F, et al. Succesdon of mi-
crobid communities during hot composting as detected by PCR-
sngle-strand-conformation polymorphismrbased genetic profiles
of smdl-subunit rRNA genes [J]. Appl. Environ. Microbiol. ,
2000,66:930 936.

gradient ge eectrophoress andyss [J]. Biotechnol Lett. ,
2001, 23:1205 1208.

[4] Debes C, Moletta R, Godon J. Bacterid and archaed [12] : SR8 —
16S rDNA and 16SrRNA dynamics during an acetate crissin an (Bl : ,2000.
anaerobic digesor ecosysem [J]. FEMS Microbiol. Ecol. , [13]

2001,35:19 26. [R]. : 2003.
[14] , ) ,

[5] . [P]. :
[a1. ,2004 , 25(2) :73  76.



