Most of the closest matching peaks belonging to the Eubacterium-Clostridiaceae and
to Bacteroides-Prevotella profiles were not identified and had an environmental origin
Table 1). Nevertheless, the sequences of two peaks belonging to Bifidobacterium and
SL corresponded to identified species isolated from animal faeces: Bifidobacterium
thermacidophilum ssp. porcinum and Lactobacillus sobrius.

Figure 3: Comparison of Bacteroides-Prevotella
group profiles of liquid manures (A) and treated
manures (B). White markers correspond to
peaks not identified and black markers to peaks

Fig. 4: Comparison of Bifidobacterium
group profiles of liquid manures (A) and
treated manures (B). Black markers
correspond to peaks identified by at least
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Table 1: List of the identified peaks

Closest relative

peak |sequence Name (accession no.) Affiliation group % Source
desig- | lenght
nation (pb) similarity
C1 525 Clone B-87 (AY676487) Clostridiaceae 97 Bovine teat canal
C3 530 Clone M75 (DQ640962) Clostridiaceae 88 Effluent treatment plant
C4 524 Clone A35 D28 L B B12 Clostridiaceae 99 Mesophilic anaerobic

(EF559222) solid waste digester
C5 525 Clone P316 (AF261803) Clostridiaceae 98 Manure storage pits
BA1 707 Clone BRC82 (EF436368) Bacteroidetes 92 Rumen of water buffalo
BA2 844 Clone SRRT42 (AB240481) Bacteroidetes 92 Rhizophere biofilm

of phragmites
BA1b 662 Clone 7144 (EU029356) Bacteroidetes 94 Raw milk
BA2 b 405 Clone oca46 (AY491639) Bacteroidetes 94 Waste water
BSL3 674 clone WTB_Y48 (EU009859) Mollicutes 91 Turckey intestinal tract
BSL7 674 | Lactobacillus sobrius (AY700063) | _Lactobacillus 100 Piglet intestinal tract
BSL4b [ 645 Clone R8C-A3 (AY678482) Mollicutes 88 Estuarine sediment
Bi1 513 | Bifidobacterium thermacidophilum | Bifidobacterium 99 Piglet intestin tra
ssp. Porcinum (AY148470)
Bi2 522 Bifidobacterium pseudolongum | Bifidobacterium | 100 Porcine cecum
subsp. Pseudolongum (AY174109)
Bi1b 513 | Bifidobacterium thermacidophilum | Bifidobacterium | 100 Piglet intestinal tract
ssp. Porcinum (AY148470)
Bi2 b 514 Bifidobacterium pseudolongum | Bifidobacterium 98 Porcine cecum
subsp. Seudolongum (AY174109)
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The presence of these two species was looked for in manures and faecal matters using
primers designed by Konstantinov et al. (6) for L. sobrius and primers constructed in
this study for B. thermacidophilum ssp. porcinum, targeting the ITS region. The matrices
tested corresponded to the 27 manures, 8 cowpats and 6 human faeces. Representative
results obtained for 3 samples of each matrix are shown on Figure 6.

Fig. 6: gel Electrophoresis (1.5 % agarose) of ITS specific PCR for B. thermacidophilum ssp.
porcinum (A) and specific PCR for L. sobrius (B). Lane 1: Ladder 100 bp, lane 2 to 4: raw
manures, lane 5 to 7: treated manures, lane 8 to 10: cowpats, lane 11 to 13: human faeces

123 4567891011213 1 23 4 56 7 8910111213
T T

200bp—»

The presence of both species was only observed for DNA extracted from pig manure.
Discussion

Each bacterial group studied was observed to have a consistent profile during storage
in raw manures re%ardless the geographical localisation of the piggeries. This result is
in agreement with the data reported by Leuné; et al. (8) and Peu et al. (12) who have
respectively observed similar DGGE and SSCP profiles from pig manures analysed at
three month intervals. However, to be considered as representative, a microbial indicator
of swine contamination must be both abundant and found in all types of stored manures,
whether treated or not, before spreading on agricultural soil.

The biological treatment caused significant changes in two of the four bacterial populations.
The profiles obtained by CE-SSC hi?hlighted that the composition of the Eubacterium-
Clostridium and Bacteroides-Prevotella populations significantly evolved throughout the
treatment process whereas the profiles of BSL and Bifidobacterium were largely unchanged
between raw and treated manures. According to the SSCP profiles, the dominant
Eubacterium-Clostridium and Bacteroides-Prevotella species detected in raw manures
were affected by the treatment whereas BSL appeared to be more relevant to indicate
manure contamination as 8 of the 10 peaks present in the raw manures remained after
the biological treatment. One of the peak presented 100% of homolo gwith Lactobacillus
sobrius which has been previously described in the faeces of pi Iets? ) and pigs (4). The
two peaks of Bifidobacterium found in the 17 raw manures are also found in all the treated
manures. One peak was closely related to B. thermacidophilum subsp. porcinum which
has been recently described in piglet and pig and faeces (10, 13).

These two species belonging to Lactobacillus and Bifidobacterium which persisted
throughout the treatment are indeed present in manure prior to land spreading. Given
their systematic presence in manure and the absence of detection in human and bovine
faeces, using specific primers, these two species may represent markers of swine manure
in the environment.
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To confirm the specificit?/ of these two proposed bacterial markers, further PCR analyses
are necessary on samples taken from more faecal matters from different sources.
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