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2~3 3 4% 12 19
paraformaldehyde PFA
DNA 4% PFA 4°C 1
~24h 1 X PBS 3 S-F-Synm-
1 X PBS 0700-a-R-23 S-S-S. wol-0223-a-R-19 S-S-MPOB-
-20C 0222-a-R-19° " S-F-Synm-0700-a-R-23
1.3
Spl. S-S-S. wol-0223-a-R-19
2 S-S-MPOB-0222-a-R-19
46°C
20min Cy3 3
50% 80%  100% 5 2
~ 15min FITC 3’
1.4 1
1
Table 1 Oligonucleotide probes of syntrophic acetogenic bacteria
Probe Target organism s Sequence 5'—>3' Reference
Syntrophospora bryantii
S-F-Synm-0700-a-R-23 SWTZZZZZZ:";"O’Z;:":’:l:’:;f’fwl i ACTGGTNTTCCTCCTGATTTGTA 8
Syntrophomonas wolfei subsp. LYB
$-8-S. wol-0223-a-R-19 Syntrophobacter wolinii ACGCAGACTCATCCCCGTG 9 10
$-S-MPOB-0222-a-R-19 g’g;g;ﬁ;ii;::ﬁf’;;z;‘i‘;’” ACGCAGGCCCATCCCCGAA 9 10
1.5 10pL
0.18mol/L. NaCl 0.02mol/L Tris/HCI pHS8.0
1.6 1pL
Nikon DXM1200C
Cy3 FITC
DAPI 46°C 1.5~ 3h
3 2 48C 15 ~ 20min 0.02 mol/L Tris/HCI
pH8.0 0.005mol/L. EDTA NaCl
2 FISH
Table 2 Fluorescent dyes used for fluorescence in situ hybridization
Fluorescent  Absorbance/  Emission/  Fluorescent Working solution/ ddH, 0 2~73 DAPI
dye nm nm color ng/puL. Smin
o= m M 0 o e
DAPI 360 460 Blue 0.5 1
Microsoft Office Excel 2003
1.7
- - X X - X 1
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UASB 2.2
3 FISH FISH 6
DAPI 1 1 ABC
DAPI
3 3
1.D 1.A 1.B 1.C Image-Pro Plus 6
3
Hansen =~ Harmsen 1
UASB 1.53
§-10 x 10” cells/mL 5 1
5
Harmsen UASB
DSM IC
FISH DSM IC
2 UASB
2
3
Table 3 Abundance of syntrophic acetogenic bacteria in environmental samples
Mi - UASB Sediment Sludge DSM/IC Cattle Digesting
1eroorgamsm sludge in Taihu lake in sewers sludge manure sludge
Saturated fatty acid-froxidizing syntrophs 63 0 05 0 1140.01  0.1840.01  0.68£0.02  0.43£0.05 0.21+0.04
cells/mL sample x 10
Syntrophic proplonate—omdlsz bacteria 1.70 £0.04 0.08 +0.01 0.13+0.01 0.54+0.01 2.28+0.19 0.26+0.03
cells/mL sample x 10
Syntrophic acetogenic bacteria 1.70£0.01  0.12£0.01  0.20£0.01  0.73£0.02  0.65+0.04 0.25+0.03
cells/mL sample x 10
Total micorganism 0.82£0.01  3.40+0.14  2.42:0.06  3.60£0.10  9.55+0.54 3.79£0.27
cells/mL sample x 10
2 2 UASB
UASB
18.7% DSM IC
UASB DSM IC
1.89% 5 20.78% 2.04% 2
25r 251 B Saturated fatty acid-B-oxidizing syntrophs
£ T sok B Syntrophic propionate-oxidizing bacteria
E 20 :f:;‘i 0 %:ﬁ E Syntrophic accetogenic bacteria
< st < 15} :E:i
2 o %
£ : i
s 4 05t K
3 : o
o F) 5] P,
0 & 0 2 = =ML
UASB sludge DSM/IC Digesting Sediment in Cattle Sludge in
sludge sludge Taihu lake manure sewers
2

Fig.2 Relative abundance of syntrophic a(:el‘g;mﬁ&ﬁg@r@;%q%ﬂ%@ﬁg}:ﬁmﬁ%% http://journals. im. ac. cn



1042 LI Yan-na et al ./ Acta Microbiologica Sinica 2007 47 6
MPN 01 MPN
UASB
4.3x10°  /mL
FISH
UASB
1.70 x 10° cells/mL
1.53 x 10” cells/mL 1.70 x 10° cells/mL
4.3x10° /mL 1
FISH
MPN
MPN
Hansen®  Harmsen *
FISH
0.12 x 10°
cells/mL
FISH Hansen 0.11 x 10” cells/mL
Harmsen 0.08 x 10° cells/mL
2.3 FISH FISH
FISH
FISH
4
4
Table 4 Comparison of FISH and MPN for detecting syntrophic acetogenic bacteria
Saturated fatty Syntrophic Syntronhi
Method Sample acid-B-oxidizing propionate-oxidizing yniophie Reference
. acetogenic bacteria
Syntrophs bacteria
UASB o o )
cells/ml, sample 1.53+£0.05 x 10 1.70+£0.04 x 10 1.70+0.01 x 10
FISH . . . This study
Sediment in Taihu lake 0.11£0.01 x10° 0.08£0.01 x 10° 0.12£0.01 x10°
cells/mL sample
UASB 3
cells/mL / / 4.3x 10
MPN 567
flooded paddy soil
/ / 7.0
cells/g
3
MPN
—FISH 1 FISH
FISH 19h Smin

55%
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Quantitative use of fluorescence in situ hybridization to detect syntrophic
acetogenic bacteria in anaerobic environmental samples

LI Yan-na' XU Ke-wei' DU Guo-cheng' > CHEN Jian' > LIU He'"
! Laboratory of Environmental Biotechnology —School of Biotechnology ~ Jiangnan University Wuxi 214122 China

% Key Laboratory of Industrial Biotechnology ~Ministry of Education Wuxi 214122 China

Abstract Syntrophic acetogenic bacteria an important functional one in anaerobic habitats were detected and counted
by fluorescence in situ hybridization ~FISH technology by using 16S rRNA-based oligonucleotide probes. For
enumeration and quantification of the targeted bacteria an attempt was made to optimize the hybridization conditions.
The optimum conditions are as follows a fixation time of 19h a dehydrated time of Smin and a formamide concentration
of 55% in hybridized solution. The abundance of syntrophic acetogenic bacteria of different environmental samples were
quantified by FISH and the results showed that Upflow Anaerobic Sludge Reactor UASB  treating STHZI high-
concentration organic wastewater and the digestive tract of some animals were the main habitats of syntrophic acetogenic
bacteria. The numbers of syntrophic acetogenic bacteria in UASB and cattle manure were 1.70 x 10° cells/mL sample and
6.50 x 10° cells/mL sample respectively. Meanwhile the sediments of rivers and lakes existed less of the bacteria and
the contents of them were just about 1.20 x 10° cells/mL sample in Taihu lake.
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