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Fig. S1. Localization and horizontal extent of the toluene plume at the Flingern site over time. Total
BTEX concentrations [mg |"'] are given in numbers next to each well. The central localization of the
HR-MLW within the lateral and longitudinal plume transect is illustrated by interpolation of total
BTEX concentrations measured by the site owner (Stadtwerke Disseldorf, SWD) via an extended
network of conventional and regular multi-level monitoring wells. Kriging-interpolation for 2006 and
07 was done by the SWD, and by BFM-Umwelt (Munich, Germany) as contractor of the SWD for
2009. Well codes are given in black, total BTEX concentrations (ug ") in red or blue. The main
groundwater flow direction from ESE to WNW is indicated by arrows. <BG, below detection limit of

0.5pugl™.
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Fig. S2. Depth profiles of (a) benzene and (b) naphthalene concentrations in groundwater of the
Flingern aquifer in Sep. 08 and Jun 09. Error bars indicate standard deviation (positive only) of
measurements from duplicate samples. Further details are as in Fig. 2.
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Fig. S3. Diversity measures of depth-resolved amplicon sequencing libraries of bacterial 16S rRNA
gene fragments. Indices were calculated from rarefied (n = 1200) amplicon libraries per sample.
Results from one selected set of replicate libraries from the lower plume core have been reported
previously (35). Further details are as in Fig. 2.
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Toluene—degrading sulfate reducer TRM1, GU133208
Flingern aquifer clone D12_01 (2005), EU266811
Toluene—degrading sediment SIP clone LA10Ba02, GU133255
Toluene—degrading culture SIP clone A3, GQ121141
Flingern pyro contig 7208_01, 2404 reads
Flingern pyro contig 6908_01, 605 reads 159 bp
Flingern pyro contig 7209_03, 272 reads T-RF
Flingern pyro contig 7106_01, 1203 reads
Flingern pyro contig 6906_02, 426 reads
Sulfate-reducing bacterium STP23, AJO06620
Desulfocapsa thiozymogenes, X95181
Desulfocapsa sulfexigens, Y 13672
Desulforhopalus vacuolatus, L42613
Desulfobulbus propionicus, AY548789
Toluene-degrading sulfate—reducer PRTol1, U49429
Desulfobacula toluolica, X70953
Desulfosarcina cetonica, AJ237603
Flingern pyro contig 7106_02, 624 reads
Flingern pyro contig 7209_02, 511 reads
Flingern pyro contig 6908_02, 455 reads
Flingern aquifer clone D12_29 (2005), EU266833 | 129 bp
Flingern pyro contig 6909_01, 284 reads T-RF
Flingern pyro contig 6906_01, 611 reads
Flingern pyro contig 7208_02, 750 reads
Flingern pyro contig 6306_22, 40 reads
Geobacter chapelleii, U41561
Pelobacter propionicus, X70954
Banisveld landfill aquifer clone BVB33, AY013648
Geobacter metallireducens GS-15, CP000148
Geobacter bremensis, U96917
Flingern pyro contig 6706_24, 24 reads (491 bp T-RF)
Toluene—degrading sediment SIP clone LAO7Ba37, GU133240
Acidovorax delafieldii, AJ420323
Ramlibacter fataouinensis, AF144383
Variovorax sp. EMB 263, DQ413166
Flingern pyro contig 6906_04, 392 reads 488 bp
Flingern pyro contig 7106_03, 324 reads T-RF
Flingern pyro contig 6908_06, 91 reads
Simplicispira sp. R-22835, AM236309
Simplicispira limi, DQ372987
Flingern pyro contig 6908_186, 60 reads
Flingern aquifer clone D12_03 (2005) , EU266813
Flingern pyreo contig 7208_17, 97 reads
Flingern pyro contig 6308_05, 179 reads 228 bp
Flingern pyro contig 7106_29, 42 reads T-RF
Flingern pyre contig 7209_08, 104 reads
Flingern pyro contig 6908_14, 61 reads
Flingern pyro contig 6909_04, 124 reads
Flingern pyro contig 6708_29, 62 reads (146 bp T-RF)
Toluene-degrading sediment SIP clone LAO7Ba46, GU133249
Toluene—degrading sediment SIP clone LAO7Ba11, GU133217
Uncultured bacterium Artic subpermafrost clone Lupin—1130m-3-dss1, EF200116
Flingern pyro contig 7106_09, 95 reads
Flingern pyro contig 7209_07, 140 reads
Flingern pyro contig 6906_18, 53 reads
Flingern pyro contig 7208_086, 277 reads
Flingern pyro contig 7208_086, 152 reads
Desulfosporosinus orientis, Y11570
Desulfosporosinus mendiei, AFOT6527
Desulfosporosinus sp. Y5, AY233860
Desulfitobacterium metallireducens, AF297871
Desulfofomaculum sp. Ox39, AJSTT273
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Fig. S4. Phylogenetic affiliation of selected assembled pyrosequencing contigs of ~520 bp bacterial
16S rRNA gene fragments retrieved from different depths of the Flingern aquifer. The tree was
reconstructed as described (34), using full-length reference sequences and subsequent addition of
shorter ones. Contig naming indicates depth (e.g. 7.1) and year (e.g. 09) of sampling, as well as contig
number and comprised reads. Characteristic T-RFs for contigs and GenBank accession numbers of
references are indicated. The scale bar represents 10% sequence divergence. Branch length to
outgroup has been scaled down to 25%.
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Fig. S5. Depth-distribution of relative T-RF abundance of characteristic degrader populations in
replicate T-RFLP fingerprinting per sediment depth and time point. T-RF abundances are averaged
abundances from triplicate sediment DNA extracts + standard error (positive only). Further details

are as in Fig. 2.



