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cDNA synthesis from extracted RNA. 
In preparation for bacterial community sequencing, the cDNA was synthesized from pooled triplicate RNA soil-compost mixture samples and from RNA fertilized soil samples. First, 50 µl of cold ethanol 100 % with 5 M NaCl was added to 10 µl of RNA elute to a final concentration of 0.25 M and incubated for 1 h at -20°C for precipitation. Then, the mixture was centrifuged at 4°C with maximum speed for 30 min. The supernatant was removed and the dry RNA pellet was resuspended in RNase free water. After that, DNA contamination was removed from RNA elute by two times DNase treatment using the Ambion Turbo DNase (Life Technologies, Carlsbad, CA, USA) for 30 min at 37°C. Then, RNA was extracted by mixing 300 µl of Roti-Aqua-P/C/I phenol:chloroform:isoamyl alcohol (25:24:1, v/v, Carl Roth, Karlsruhe, Germany) with 300 µl of RNA sample and short centrifugation. RNA was precipitated from the aqueous phase by ethanol treatment as described above. The RNA pellet was resuspended in RNase free water. Purified RNA was then converted to cDNA by Invitrogen SuperScript III Reverse Transcriptase (RT) (Thermo Fisher Scientific, Waltham, Massachusetts, USA). 3 µl RNA elute was mixed with 26 µl of RNase free water and 1 µl of 10 mM random primer (3 µg µl-1, Invitrogen) and then heated to initial 70°C for 10 min, then incubated at 25°C for 10 min and finally cooled to 4°C. For cDNA synthesis, this RNA solution was mixed with 8 µl of RNase free water, 12 µl of 5x first strand buffer (Invitrogen, Carlsbad, USA), 6 µl of 0.1 M dithiothreitol (Invitrogen), 3 µl of 10 mM deoxynucleotide triphosphates (dNTPs) and 1 µl of RT and then incubated for 30 min at 50°C, then heated to 55°C for 60 min, heated to 70°C for 10 min, and finally cooled to 4°C. 

Bacterial enrichment cultures 
100µl of each dilution was transferred to pyrene covered MM agar plates (100mg/L) in duplicates (and Standard I or NB control plates without pyrene) and incubated at 30°C. The MM plates were monitored for pyrene degradation detectable by clear zones at the margin of microbial colonies due to the removal of the pyrene crystals. Since none of the subcultures was pure but all of them contained accompanying microorganisms, liquid cultures were prepared by inoculation of 30 ml culture tubes containing 15 ml MM and 2 mg of pyrene crystals with colonies of pyrene degraders showing clear spots on the agar plates. After incubation on a shaker at 30°C for around three weeks, dilutions (10-1 to 10-7) of all culture tubes were prepared in Eppendorf tubes containing 900 µl PBS. Twenty µl of each dilution were pipetted on pyrene covered MM agar plates applying the drop plate method (Herigstad et al. 2001), and the plates were incubated at 30°C. The plates were again monitored for clear spots in the pyrene cover indicating pyrene mineralization and colonies with different morphologies were selected for isolation and transferred to new pyrene covered MM agar plates. Colonies from the last isolation step were finally grown in liquid cultures of 20 ml MM and a pyrene concentration of 100 mg l-1 and cells were harvested for DNA extraction. Not all of the isolation attempts have been successful, revealing stable co-cultures. In total, 10 enrichment cultures of various degrees of purity have been achieved that were capable of mineralizing pyrene.

Analysis of bacteria liquid cultures – PCR conditions
[bookmark: _CTVP001bedd8dd0c1e441a982d256be18bdd7a8][bookmark: _CTVP001ea830b4b379d45e3ad44d506feac32b5]Template DNA of the cultures was amplified in a polymerase chain reaction (PCR) using 1 µl of template DNA and a reaction mixture of 10x concentrated 2.5 µl MgCl-Buffer, 0.5 µl of 10mM dNTPs, 0.5 µl of the forward-primer 27F (Lane 1991) and reverse-primer 1492R (Lane 1991), 19.85 µl ddH2O and 0.15 µl of HotStarTaq DNA polymerase (Qiagen, Venlo, Netherlands) per sample. PCR was performed with initial denaturation at 95°C for 15 min followed by 35 cycles of denaturation at 94°C for 30 s, annealing at 52°C for 45 s and elongation at 72°C for 1 min followed by final 72°C for 5 min. 

16S rDNA amplicon library preparation – PCR conditions and quality processing
[bookmark: _CTVP001fed81143506d488481f98fa04a3f18e6][bookmark: _CTVP0013f2ddc6607e44633a7a7db3e19e98d87]In a first PCR, targeting the V1-V2 region, using the forward-primer 27F (Lane 1991) and reverse-primer 338R (Etchebehere and Tiedje 2005), 10 ng of total DNA or cDNA of each sample was amplified as template. Therefore, 4 µl of 5x PrimeStar Buffer (Clontech Laboratories, Mountain View, CA, USA), 1.6 µl of 10mM dNTPs (Takara Bio Inc., Otsu, Shiga, Japan), 12.2 µl of sterile water, 0.5 µl (10 pmol) of each primer and 0.2 µl of 2.5 U µl-1 PrimeStar HS DNA polymerase (Clontech Laboratories) was added to 1 µl of template DNA or cDNA per sample. PCR was performed with initial denaturation at 95°C for 3 min followed by 20 cycles of denaturation at 98°C for 10 s, annealing at 55°C for 10 s and elongation at 72°C for 45 s followed by final 72°C for 2 min and final cooling to 4°C. The second and third PCR were operated as described above but with 15 cycles of denaturation, annealing and elongation in the second PCR and 10 cycles in the third PCR. 
[bookmark: _CTVP001c9909b5ea921435dae73aebf48d054bf]All the obtained reads from Illumina sequencing were bioinformatically processed for quality reason as previously described (Camarinha-Silva et al. 2014). Briefly, to trim low quality 3’-ends of the reads that fall below a Phred quality score of 15, the applied filter runs a sliding window of 10 % of the length of each read and calculates the local average score of the Illumina fastaq file (http://wiki.bioinformatics.ucdavis.edu/index.php/Trim.pl). In a next step, reads with an “N” character in their sequence, any mismatches within primers and barcodes or more than 10 homopolymers were filtered out. The reads were finally trimmed to 120 nt of the forward plus 120 nt of the reverse read. 
The data set from soil-compost mixture and fertilized soil comprised 42 samples with 3,974 to 26,977 reads per sample. For further data analysis, the total numbers of processed reads per sample were then standardized to 100 % to allow comparison between samples. Phylotype sequences were used for annotation, using the SeqMatch analysis tool of the RDP (Cole et al. 2013), to identify the closest relative sequences in the RDP database (uncultured bacteria and isolates, only good quality sequences >1200 bases) describing operational taxonomic units (OTUs). The sequences, phylotype relative abundances and phylogenetic affiliations are displayed in the Supplemental Tables S4 for the soil-compost and in S5 for the fertilized soil. If annotation resulted in no unique match on any taxonomic level (e.g., on genus level), the smallest assignable OTU on the next higher distinct taxonomic level (e.g., family level) was identified. 

Illumina paired-end sequencing
DNAs (30 to 250 ng) were sonicated to a 100- to 800-bp size range using the E210 Covaris instrument (Covaris Inc., Woburn, MA, USA). Fragments were end-repaired, then 3’-adenylated, and Illumina adapters were added by using NEBNext Sample Reagent Set (New England Biolabs, Ipswich, USA). Ligation products were purified by Ampure XP (Beckmann Coulter, Brea, USA) and DNA fragments (>200 pb) were PCR-amplified using Illumina adapter-specific primers and Platinum Pfx DNA polymerase (Invitrogen). UC10 amplified library fragments were size selected on 3 % agarose gel around 300 bp; UC1 amplified library fragments were size selected on 2 % agarose gel around 500 bp. After library profile analysis by Agilent 2100 Bioanalyzer (Agilent Technologies, Santa Clara, USA) and qPCR quantification (MxPro, Agilent Technologies), the UC10 library was sequenced using 101 base-length read chemistry in a paired-end flow cell V3 on the Illumina Hiseq2000 sequencer (Illumina, San Diego, USA) in order to obtain overlapping reads and generate long reads of 180 bp (version RTA 1.13.48). UC1 library was sequenced using 250 base-length read chemistry in a paired-end flow cell V2 on the Illumina MISEQ sequencer(Illumina) in order to obtain overlapping reads and generate long reads of 480 bp (version RTA 1.17.28).

Nextera Mate Pair library preparation and sequencing
The three mate pair libraries were prepared following Nextera protocol (Nextera Mate Pair sample preparation kit, Illumina). Briefly, genomic DNA was simultaneously enzymatically fragmented and tagged with a biotinylated adaptor. Fragments were size selected (3-5 Kb, 5-8 Kb and 8-11Kb) through regular gel electrophoresis, and circularized overnight with a ligase. Linear, non-circularized fragments were digested and circularized DNA was fragmented to 300-1000-bp size range using Covaris E210. Biotinylated DNA was immobilized on streptavidin beads, end-repaired, then 3`-adenylated, and Illumina adapters were added. DNA fragments were PCR-amplified using Illumina adapter-specific primers and then purified. Finally, libraries were quantified by qPCR and libraries profiles were evaluated using an Agilent 2100 bioanalyzer (Agilent Technologies). Each library was sequenced using 150 or 250 base-length read chemistry on a paired-end flow cell on the Illumina MiSeq (Illumina). UC10 library was sequenced using 101 base-length read chemistry in a paired-end flow cell V1 rapid run on the Illumina HiSeq 2500 sequencer (Illumina) (version RTA 1.17.21.3).



Tables

Table S1  see the Excel file
[bookmark: _CTVP001a875072c3e0a4c20b935d3581158a127]Phylotype sequences of isolated bacteria in liquid cultures from compost (C1) and soil-compost mixture (UC 2, 7, 8) obtained from Sanger sequencing targeting the 16S rRNA gene and phylogenetic affiliations based on annotation, using the SeqMatch analysis tool of the Ribosomal Database Project (uncultured bacteria and isolates, only good quality sequences >1200 bases) (Cole et al. 2013). S_ab score values are displaying the percentage of shared 7-mers between the two sequences.

Table S2  see the Excel file
[bookmark: _CTVP001de32a0a0cfa44064a370a414f9672caa]Phylotype sequences and phylotype relative abundances of bacteria liquid cultures from soil-compost mixture (UC 3, 4, 5, 9) obtained from Illumina sequencing targeting the 16S rRNA gene (amplicon library) and phylogenetic affiliations based on annotation, using the SeqMatch analysis tool of the Ribosomal Database Project (uncultured bacteria and isolates, only good quality sequences >1200 bases) (Cole et al. 2013).



Table S3 Number of observed Operational Taxonomic Units (OTUs) and diversity based on 16S rDNA amplicons from extracted DNA and RNA (cDNA) of the soil-compost mixture at days 0, 35, 48 and 160 and of fertilized soil at day 46 of pyrene treated microcosms (P) or controls (C). Replicates are numbered.
	Sample 
designation
	Number of 
observed OTUs
	Chao1 richness estimation
	Standard error of 
Chao1 estimates
	Shannon 
index H

	Soil-compost mixture

	RNA C day 0
	711
	817.43
	23.08
	5.05

	RNA P day 0
	624
	745.88
	25.43
	5.11

	RNA C day 35
	709
	788.44
	18.02
	5.25

	RNA P day 35
	751
	803.91
	14.43
	5.23

	RNA C day 48
	781
	831.74
	14.00
	5.16

	RNA P day 48
	757
	813.41
	15.95
	5.14

	RNA C day 160
	742
	829.33
	20.22
	5.21

	RNA P day 160
	757
	824.36
	16.43
	5.51

	DNA C1 day 0
	732
	785.55
	13.71
	4.97

	DNA C2 day 0
	616
	776.31
	30.94
	4.70

	DNA C3 day 0
	651
	790.94
	27.44
	5.10

	DNA P1 day 0
	566
	726.84
	30.87
	4.78

	DNA P2 day 0
	605
	780.61
	31.76
	4.80

	DNA P3 day 0
	630
	786.64
	29.69
	4.73

	DNA C1 day 35
	810
	862.80
	13.37
	5.12

	DNA C2 day 35
	733
	808.92
	17.07
	4.97

	DNA C3 day 35
	672
	784.41
	22.45
	4.92

	DNA P1 day 35
	624
	817.16
	34.47
	4.83

	DNA P2 day 35
	586
	815.53
	41.82
	4.81

	DNA P3 day 35
	717
	836.44
	22.59
	4.98

	DNA C1 day 48
	737
	832.89
	20.19
	5.04

	DNA C2 day 48
	772
	861.90
	19.64
	4.99

	DNA C3 day 48
	709
	790.18
	17.79
	4.84

	DNA P1 day 48
	796
	847.01
	13.67
	4.96

	DNA P2 day 48
	754
	823.30
	16.26
	4.86

	DNA P3 day 48
	804
	852.06
	12.99
	5.05

	DNA C1 day 160
	751
	857.45
	22.25
	5.25

	DNA C2 day 160
	745
	817.54
	16.30
	5.23

	DNA C3 day 160
	693
	779.52
	19.18
	5.04

	DNA P1 day 160
	805
	839.42
	10.72
	5.29

	DNA P2 day 160
	828
	847.29
	7.34
	5.30

	DNA P3 day 160
	828
	847.67
	7.26
	5.31

	Fertilized soil
	
	
	
	

	RNA C1 day 46
	1070
	1102.45
	9.74
	6.16

	RNA C2 day 46
	1066
	1091.91
	8.36
	6.12

	RNA P1 day 46
	1088
	1122.51
	11.15
	5.96

	RNA P2 day 46
	1089
	1117.12
	9.41
	6.06

	RNA P3 day 46
	1102
	1125.03
	7.93
	6.05

	DNA C1 day 46
	1058
	1096.88
	11.19
	6.15

	DNA C2 day 46
	1028
	1080.44
	13.24
	6.06

	DNA P1 day 46
	1076
	1114.57
	11.64
	5.88

	DNA P2 day 46
	1042
	1079.68
	11.09
	5.94

	DNA P3 day 46
	1042
	1097.55
	13.96
	5.88



TABLE S4  see the Excel file
[bookmark: _CTVP001e15d4bada61c477492f5dcf0261d1ff2]Sequences and relative abundances of phylotypes based on 16S rDNA amplicons from extracted DNA and RNA (cDNA) of controls (C) and pyrene treatment (P) of unfertilized soil-compost mixture (UC) at day 0, 35, 48 and 160 and phylogenetic affiliations based on annotation, using the SeqMatch analysis tool of the Ribosomal Database Project (uncultured bacteria and isolates, only good quality sequences >1200 bases) (Cole et al. 2013). Replicates of DNA samples are numbered.

TABLE S5  see the Excel file
[bookmark: _CTVP001857b2537f07a49b1b3c3a690f095a59f][bookmark: _CTVFORMATTIME_635893519775706419]Sequences and relative abundances of phylotypes based on 16S rDNA amplicons from extracted DNA and RNA (cDNA) of controls (C) and pyrene treatment (P) of fertilized soil (F) at day 46 and phylogenetic affiliations based on annotation, using the SeqMatch analysis tool of the Ribosomal Database Project (uncultured bacteria and isolates, only good quality sequences >1200 bases) (Cole et al. 2013). Replicates of RNA and DNA samples are numbered.

TABLE S6 Indicator genera significantly associated with pyrene treatment in the soil-compost mixture at day 160 identified by calculated group-equalized point-biserial correlation coefficient (Phi coefficient) based on genera relative abundance data from 16S rDNA amplicon libraries from extracted DNA and RNA (cDNA) with indication of the p value of significance. Indicator genera are compared to literature concerning PAH degradation potential. 
	Taxonomy
	Statistics
	Biology and PAH degradation potential

	Genus
	Class
	Phi 
coeff.
	p value
	Gram
	Indications for PAH degradation
	Reference

	Arthrobacter
	Actinobacteria
	0.876
	0.032
	+
	Nap, Phe
	[bookmark: _CTVP0016b2166a38df94858a13a46ca17d6e0ba][bookmark: _CTVP001d1e9ff066ee44188abf90d82de1e75f8][bookmark: _CTVP0017a0d7001667047b9b525bf707bf2a986]Daane et al. (2001), Kallimanis et al. (2007), Thion et al. (2012)

	Bacillus
	Bacilli
	0.844
	0.032
	+
	Nap, Ace, Ant, Flt, Pyr, B[e]p
	[bookmark: _CTVP0012ebc5011969d403a8526698bc1af862a][bookmark: _CTVP00138f6dee4fb3940448feb000d454543f1][bookmark: _CTVP0010c338cdb354a40309ef9e7c2a07d16dd][bookmark: _CTVP0016c617ab6f1994e029944a5dddbb5317f]e.g. Annweiler et al. (2000), Das and Mukherjee (2007), Feitkenhauer et al. (2003), Gauthier et al. (2003)

	Cellulosi-microbium
	Actinobacteria
	0.819
	0.032
	+
	-
	-

	Conexibacter
	Actinobacteria
	0.872
	0.032
	+
	-
	-

	Desulfuromonas
	Deltaproteo-bacteria
	0.954
	0.032
	-
	-
	-

	Ferruginibacter
	Sphingobacteriia
	0.949
	0.032
	-
	-
	-

	Formosa
	Flavobacteriia
	0.825
	0.032
	-
	-
	-

	Gelidibacter
	Flavobacteriia
	0.835
	0.032
	-
	-
	-

	Kitasatospora
	Actinobacteria
	0.854
	0.032
	+
	-
	-

	Kribbella
	Actinobacteria
	0.849
	0.032
	+
	-
	-

	Microbacterium
	Actinobacteria
	0.778
	0.032
	+
	Phe, Pyr, Chr
	[bookmark: _CTVP00186ac0434ca5d4786806368f412c1cef4][bookmark: _CTVP0016bf1ef509026427c854be2c607994fba]Gauthier et al. (2003), Sheng et al. (2009)

	Mycobacterium
	Actinobacteria
	0.912
	0.032
	+
	Nap, Flu, Phe, Ant, Flt, Pyr, B[a]p
	[bookmark: _CTVP0017213b0fd63f5413696d8ed783a0c156e][bookmark: _CTVP001948954a8bda54bf5be8224f6ffe17f8b][bookmark: _CTVP001207743abaa0645858dbb9e59fef6f164][bookmark: _CTVP0011110fb6d8e34447d9a54e91415447c8e][bookmark: _CTVP00173c9122f6d224418828a3bb1d3b83aa0][bookmark: _CTVP001f830da432e4f44618b4572ab8b473661]e.g. Bogan et al. (2003), Derz (2004), Heitkamp et al. (1988), Hennessee et al. (2009), Kästner et al. (1994), Willumsen et al. (2001)

	Salinibacterium
	Actinobacteria
	0.802
	0.032
	+
	Phe, Pyr
	[bookmark: _CTVP0014e0274ba36c94a6d814a4a89a6ff118d]Isaac et al. (2013)

	Steroidobacter
	Gammaproteo-bacteria
	0.764
	0.032
	-
	-
	-

	Streptomyces
	Actinobacteria
	0.846
	0.032
	+
	Nap, Phe
	[bookmark: _CTVP001ad6fa6f9dc784677b936fbafe20db400]Balachandran et al. (2012)

	Terrabacter
	Actinobacteria
	0.605
	0.032
	+
	Flt
	[bookmark: _CTVP001ca7cf518571746e6b3e20618a6a96c56]Zhou et al. (2006)

	Tetrasphaera
	Actinobacteria
	0.779
	0.032
	+
	-
	-

	un_Acidi-microbiales
	Actinobacteria
	0.703
	0.032
	+
	
	

	un_Actino-mycetales
	Actinobacteria
	0.805
	0.032
	+
	
	

	un_Micromono-sporaceae
	Actinobacteria
	0.937
	0.032
	+
	 
	 


Abbreviations: coeff. – coefficient, un  – unclassified; Nap – Naphthalene, Acy - Acenaphthylene, Ace – Acenaphthene, Flu – Fluorene, Phe – Phenanthrene, Ant – Anthracene, Flt – Fluoranthene, Pyr – Pyrene, B[a]a - Benzo[a]anthracene, Chr – Chrysene, B[b]f – Benzo[b]fluoranthene, B[a]p – Benzo[a]pyrene, B[e]p – Benzo[e]pyrene



Figures
[image: F:\adam\Microcosms\Paper\Ökologie\Grafiken\Rarecurve mit label - RNA von UC.emf]
Fig. S1 Rarefaction curves portraying the number of resolved phylotypes against sampling depth based on amplicons from extracted RNA (cDNA) samples from soil-compost mixture at day 0, 35, 48 and 160. Pooled triplicate RNA samples from controls (C) and from pyrene treatment (P) are indicated.

[image: F:\adam\Microcosms\Paper\Ökologie\Grafiken\Rarecurve mit label - DNA von UC.emf]
Fig. S2 Rarefaction curves portraying the number of resolved phylotypes against sampling depth based on amplicons from extracted DNA samples from soil-compost mixture at day 0, 35, 48 and 160. Triplicate DNA samples from controls are designated as C1 to C3 and from pyrene treatment are designated as P1 to P3.
[image: F:\adam\Microcosms\Paper\Ökologie\Grafiken\Rarecurve mit label - DNA und RNA von F.emf]
Fig. S3 Rarefaction curves portraying the number of resolved phylotypes against sampling depth based on amplicons from extracted DNA (grey lines) and RNA (black lines) samples from fertilized soil at day 46. Duplicate controls of RNA or DNA are designated as R1 and R2 or D1 and D2, respectively. Triplicate samples from pyrene treatment of RNA or DNA are designated as R4 to R5 or D4 to D5, respectively.
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