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INTRODUCTION

The main interest of our group is to understand the microbial processes determining the fate of PAHs in soils, and their application in the optimization of bioremediation technologies and in risk
assessment. We have a broad experience in the analysis of metabolic pathways involved in the degradation of single PAHs or PAH- environmental mixtures (creosote, crude oil) by single bacterial strains
and enrichment cultures (consortia). Here we investigate the changes in hydrocarbon composition during the bioremediation of a fuel polluted soil and those in the microbial community structure in
order to link the disappearance of specific substrates to key natural microbial populations. The industrial soil under study was polluted due to repetitive accidental leaks of fuel containing underground
storage tanks during fifty years. The preliminary risk assessment analysis recommended an aerobic biopile treatment. The homogenated soil was amended with nitrogen and phosphorous and treated in
actively aerated biopiles during 90 days. Monthly soil samples were analysed for hydrocarbon composition (GC-MS) and microbial community structure using both molecular (PCR amplification of 16S rRNA
genes followed by DGGE and clone library analysis) and culture-dependent methods. Chemical characterization of the residues will be used to investigate possible strategies to reduce the end-point
concentrations.
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DEGRADATION OF PAHs AND ALKIL-PAHs

—e— BRt
R —e— Cn
06 o B(e)P Cn-N
1) ———v—— B@P ° Cn-Fl
S — —v—- DbA ———¥—— CnPh
041 _ a— Bp —-—y-—--  Cn-FiPy
b — N — & — CnC
021
004 004 004
H od 30d 60d 90d 120d H od 30d 60d 90d 120d M od 204 s0d s0d 120d
H H 0d  30d 60d 90d 120d
Experimental approach -
similarity y N
clone ST First GenBank entry Nearest Isolate Bacterial Group
82—} [ 99 Uncultured Acidobacteria bacterium (ABA86232.1) _ Terriglobus sp. ‘Acidobacteriaceae
o i S c2 99 Pseudomonas sp. (FNG66553.1) . Gammaproteobacteria
a - Total DNA c3 99 Uncultured Chromatiaceae bacterium (AM936366.1)  Thiobacillus prosperus Gammaproteobacteria 4,8% 4,8%
¥, i " 3 C4 99 Uncultured gamma proteobacterium (FM209091.1) monas sp. Gammaproteobacteria .
\" extraction DGGE analysis . cs 9 Uncultured Acetobacteraceae bacterium (EU449742.1) Az Alphaproteobacteria 48%
Community fingerprint (2588 c6 98 Mycobacterium sp. C48 (AB302334.1) - - Actinobacteria -
2 C8 99 Uncultured Sphingomonadales bacterium (JN038296.1) . 9,5% 8%
AR G Co 99 Uncultured gamma proteobacterium (AM936363.1)  Alcanivorax sp. Gammaproteobacteria
SN (cocscor e ot €10 99 Uncultured Sphingomonadales bacterium (HN596268.1) .
o~ =} EHE T e c11 95 Uncultured Lysobacter sp. (EU440728.1) Lysobacter daecheongensis Gammaproteobacteria
INAPON || B 7] (€11 814 ci2 99 Uncultured Thiobacillus sp. (DQ123804.1) Thiobacillus thioparus Betaproteobacteria
M“ ~ ! o (1) B15- cis 98 Thioalkalivibrio sulfidophilus (AM936035.1)
A~ HEf | (s Cl6 99 Uncultured Microbacteriaceae bacterium (JF703420.1) ~Agrococcus sp. Actinobacteria
PCR - - = @scis e 7 €17 98 Uncultured Chloroflexi bacterium (EF515667.1) Thermoanaerabacter sp.  Chloroflexi
amplification cscies”” | ci8 9 (EU167958.1) b
N €20 100  Pseudomonas frederiksbergensis (FR750403.1) & Gammaproteobacteria
Eubacterial c2 99 Uncultured Xanthomonas sp. (AM936549.1) sp.
165 rDNA C22 98 Uncultured Novosphingobium sp. (FI444716.1) i . Actinobacteria
C23 99 Steroidobacter sp. (AM936447.1) = Acidobacteriaceae
C24 99 Rhizobium sp. (EU556969.3) Alphaproteobacteria = Betaproteobacteria
C25 98 Sphingomonas sp. (AY512602.1) Alphaproteobacteria
C24 99 Rhizobium sp. (EU556969.3) Alphaproteobacteria
Se —> e — —> seg
. analysis
(@) Transformation
| E. coli Clone
Cloning selection Screening
clone library
DGGE

CONCLUSIONS

*The designed system that uses sand in order to improve the biodegradation of the residues of the creosote degradation is a good method to enrich a natural community with HMW PAHs degrading microbial populations.

« A microbial consortium with an stable community and a capacity to degrade HMW PAHs was obtained by this method. Although the results show that, for the purpose of retrieving recalcitrant compounds degrading bacteria, the incubation time in every transfer
should be prolonged.

*The characterization of the chrysene degrading subpopulation was started and it was demonstrated that this community was able to degrade the 36% of the chrysene supplied as the only source of carbon in six weeks.

*The majority of the clone library belong to G ia (44.7%), like Pset 'omonas i as a pyrene ing bacteria) and P: 1as, which have been related with the degradation of PAH. Alphaproteobacteria (29.8%)
also constitute an important group, appearing species of Sphingobium (described as a pyrene and fluoranthene degrading bacteria), Azospirillum (related to the bioremediation of a creosote-contaminated soil) and Bradyrhizobium (isolated from contaminated
soil). Furthermore, 19,1% of clones belong to CFB and the rest are Bethaproteobacteria (6.4%) like Achromobacter.

«Obtaining a HMW PAH degrading community and its first characterization will allow knowing in depth the populations involved in the elimination of these products in contaminated soils. So, relations between structure and function of every population could be
éstablished.




