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1 Summary 

This deliverable describes the identification of the microbial taxonomic diversity of all sampled sites by 16S rRNA gene 

amplicon sequencing metabarcoding to establish links between community structure and pollutant/metabolite 

concentrations and to infer functional traits of the different microbiomes (D2.1). Copy number of degradative strains 

and genes are determined with (q)PCR by primers for degradative genes (e.g. AlkB, PAH-RHD, Naphthalene 

dioxygenase). Novel and existing bioinformatics pipelines are used to streamline the prediction of biochemical 

pathways, using Picrust or Tax4fun.  

Up to date, nine PHC sites have been sampled, 7 cyanide polluted sites and two HCH sites. The soil, groundwater, 

bactraps or biochar samples have been received by the labs (UHAS, CNRS, AIT, UNIPI, UGENT) to start DNA-extractions 

followed by library preparation and amplicon sequencing (V4; 515f-806r) to identify the total microbial diversity.



  

4 
Funded by the European Union. Views and opinions expressed are  
however those of the author(s) only and do not necessarily reflect those  
of the European Union or [EUROPEAN RESEARCH EXECUTIVE AGENCY (REA)].  
Neither the European Union nor the granting authority can be held responsible for them. 

 

 

2 Introduction  

From all sampled sites (see cf. D1.1), soil and groundwater samples were provided for the isolation of DNA as well as 

to determine the environmental conditions these microbiomes live in. 

 

2.1 Sample overview 

The following samples were received and DNA-extracted according to the procedures below: 

 

● Griftpark Utrecht 
o Soil core: SC1-SC6; each in triplicate 
o Liners: 

▪ MF1A_550423545 
▪ MF1A_550423564 
▪ MF3A_550409694 
▪ MF3A_550409695 
▪ MF01C_550409699 
▪ MF01C_550423558 
▪ MF01C_550409698 
▪ MF03B_550409697 
▪ MF02_550423424 
▪ MF02_550445749 
▪ MF02_550416977 
▪ MF02_550411525 
▪ MF02_550416976 
▪ MF02_550423509 

● Amersfoort (Vetgasfactory): 

o  
● Tauw Lumco site in Gent: 
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o  
● Tauw-Kralingen 

o  
● CNRS: 

o  

● UNIPI:  

Bitterfeld, Germany 
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o  

Colleferro, Italy: 

sample 

IT_COL_01 

IT_COL_02 

 

● Siebenhirten, Austria 

AT_SIE_01A_GW; AT_SIE_01B_GW; AT_SIE_02A_GW; AT_SIE_02B_GW; AT_SIE_03_GW; AT_SIE_01A_Btr; 
AT_SIE_01B_Btr; AT_SIE_02A_Btr; AT_SIE_02B_Btr; AT_SIE_03_Btr; 

 

● Simmering, Austria 

AT_SIM_01A_GW; AT_SIM_01B_GW; AT_SIM_02A_GW; AT_SIM_02B_GW; AT_SIM_03_GW; AT_SIM_01A_Btr; 
AT_SIM_01B_Btr; AT_SIM_02A_Btr; AT_SIM_02B_Btr; AT_SIM_03_Btr; 

 

● Rinteln, Germany 

DE_RIN_01_GW; DE_RIN_02_GW; DE_RIN_03_GW; DE_RIN_04_GW; DE_RIN_05_GW; DE_RIN_06_GW; 
DE_RIN_07_GW; DE_RIN_08_GW; DE_RIN_09_GW; DE_RIN_10_GW; DE_RIN_01_Btr; DE_RIN_02_Btr; 
DE_RIN_03_Btr; DE_RIN_04_Btr; DE_RIN_05_Btr; DE_RIN_01_A_S; DE_RIN_01_B_S; DE_RIN_01_C_S; 
DE_RIN_01_D_S; DE_RIN_02_A_S; DE_RIN_02_B_S; DE_RIN_02_C_S; DE_RIN_02_D_S; DE_RIN_02_E_S; 
DE_RIN_03_A_S; DE_RIN_03_B_S; DE_RIN_03_C_S; DE_RIN_03_D_S 

 

● Stockach, Germany 

DE_ST_01_Btr; DE_ST_02_Btr; DE_ST_03_Btr; DE_ST_04_Btr; DE_ST_05_Btr; DE_ST_01_GW; DE_ST_02_GW; 
DE_ST_03_GW; DE_ST_04_GW; DE_ST_05_GW 

● Rotterdam, The Netherlands 

7025A; 7025B; 7026A; 7026B; 7009 
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2.1.1 DNA extraction procedures 

The consortium partners agreed on the following DNA-extractions protocols, and all soil and groundwater samples 

were processed in the same way. 

2.1.1.1 DNA extraction from groundwater 

● Take 2x1L of Groundwater samples (use autoclaved glass bottles and rinse them with the pumped 

water before filling them up) 

● Transport samples to the lab cooled at 4°C 

● Keep samples at 4°C until filtering 

● Filter bacteria using a 0.45µm filter (same day, or next day, preferably not later). 

o MicroFunnel 300 with GN-6 Filter 0.45 µm (Pall Corporation). 

o Depending on the fine material you might have in the groundwater samples, filtering might take a 

long time, thus I suggest to first take all the samples and then start with filtering. 

o If you do just the filtering at the site, you have to freeze the filter immediately at -20°C for the 

transport to the lab. 

● Immediately after filtration, freeze and store the filter at -20°C 

● Extract DNA with DNeasy Power Water Kit (DNeasy PowerWater Kit (qiagen.com)) 

● Store DNA at -20°C 

2.1.1.2 DNA extraction from soil 

● Collect soil samples in either zip lock bags or glass pots (amount, minimum 250 gram, to 

homogenise well). If sampling from a certain layer, e.g. 50-100 cm, then sometimes less soil is 

collected, in liners. This is also fine, because you might be interested in the niche-specific bacterial 

communities (aerobic, anaerobic, rooting zone, humus or clay layer, groundwater fringe layer…). 

● Make sure to clean soil sampling material between sampling spots (e.g. dWater, deconex, ETOH) 

● Transfer soil samples to the lab cooled at 4°C 

● Sieve the soil to 2mm (if not possible use a bigger mesh and record) 

● Store aliquot of soil (e.g. 5g) at -20°C 

● Use another fraction of the soil to determine water content (measure fresh soil weigh and dry soil 

weight after dry at 60°C) for calculation of the amount of DNA per dry weight of soil 

● Use FastPrep (FastPrep-24™ Classic Instrument | MP Biomedicals) to grind soil sample: (parameters 

(duration and intensity) can be adapted, in case of different soil types instead use manufacturer 

https://www.qiagen.com/us/products/discovery-and-translational-research/dna-rna-purification/dna-purification/microbial-dna/dneasy-powerwater-kit
https://www.mpbio.com/us/fastprep-24-classic-instrument-1-each
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recommendation; tubes should be filled up to two third of the volume (more soil volume might 

reduce DNA yield, record the amount of soil (weight) used for the gDNA extraction) 

● Use MP Kit (FastDNA™ Spin Kit for Soil DNA Extraction | MP Biomedicals) for extraction of DNA 

● Store DNA at -20°C 

All DNA samples were checked on gel, concentration determined with qubit, and purity (260/280; 230/260) with the 

nanodrop. 

2.1.2 Library preparation and sequencing 

Individual pathways were used for the three different use-cases. 

DNA was sent directly to Novogene to perform the complete library prep followed by partial 16S rRNA gene 

sequencing on the Noveseq (2 x 250 bp). In total 150 samples were sent to Novogene for sequencing with 

30K reads per sample as the desired outcome. 

 

 

The kit used for library preparation is: NEBNext® Ultra™ IIDNA Library Prep Kit (Cat No. E7645). PCR amplification of 

targeted regions is performed by using specific primers connecting with barcodes. Sequences of primers used: 

515F-improved: GTGYCAGCMGCCGCGGTAA 

806R-improved: GGACTACNVGGGTWTCTAAT 

Generating an amplicon of the V4-region of 291 bp. The PCR products with proper size are selected by 2% agarose gel 

electrophoresis. Same amounts of PCR products from each sample are pooled, end-repaired, A-tailed and further ligated 

with Illumina adapters. Libraries are sequenced on a paired-end Illumina platform to generate 250bp paired-end raw 

reads. The experimental procedures of DNA library preparation are shown in Figure 1. 

https://www.mpbio.com/116560000-fastdna-spin-kit-for-soil-samp-cf
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Figure 1 Workflow of library construction 

The library is checked with Qubit and real-time PCR for quantification and bioanalyzer for size distribution detection. 

Quantified libraries are pooled and sequenced on Illumina platforms, according to effective library concentration and 

data amount required. We require 30ktags and most of the time we are at saturation. The platform used is 

NovaSeq6000,  

 

2.1.2.1 Library QC 

All passed the quality control step. 

 

2.1.3 Results of 16S rRNA gene amplicon sequencing 

At the moment, samples are being sequenced and awaiting the next bioinformatics data processing.  

UNIPI soil samples were sequenced and taxonomically analysed.  

● ASV table 

● REP.SEQ 

● TAXONOMY 

● METADATA  

Primers utilized for metabarcoding: 

515F GTGCCAGCMGCCGCGGTAA 

907R CCGTCAATTCCTTTGAGTTT  

Different sets of primers were designed for the qPCR on the LinA gene (first dehalogenase enzyme of the process of 

HCH degradation). 
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LinA primers were designed by using PrimerBlast using all complete CDS reports recovered  in NCBI. 

A set of primers (the number 7) was recovered from the literature. 

 Primers will be tested on the enriched microbiota. 

 

Group F R Source 

1 TTGGTGGGATGATGCAGAG CGCGCTCACAAATTCCA Primer Blast 

2 GGGATGATGCAGAGTGGA GTCCGCGCTCACAAATTC Primer Blast 

3 TTGGTGGGATGATGCAGA TCCGCGCTCACAAATTC Primer Blast 

4 GGTGGGATGATGCAGAGT CCGCGCTCACAAATTCC Primer Blast 

5 TGGGATGATGCAGAGTGG TGTCCGCGCTCACAAAT Primer Blast 

6 TTGGTGGGATGATGCAGAG TCCGCGCTCACAAATTCC Primer Blast 

7 
GCGGATCCGCCATGAGTGATCTAGA
GACAGACTT  

GCCTCGAGTTATGCGCCGGACGG
TGCGAAATG 10.1002/jobm.201300211 

 

3 Annex  

See on the next page the sequenced samples at NOVOGENE. 

 

 

  

https://doi.org/10.1002/jobm.201300211
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