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Introduction

Next generation sequencing (NGS) provides detailed characterization of microbial community
structure, diversity and taxonomic identification for environmental samples by providing gene
sequences from environmental DNA samples. The 454 pyrotag method used in this study
generated 16S rRNA gene sequence reads of approximately 400 base pairs using PCR
primers that target eubacteria and many archaea, thereby providing identity and community
structure information for a significant range of prokaryotes. This report summarizes the
results of NGS and data analysis performed on groundwater filter samples collected by
University of Neuchatel at the Rgderko, Denmark site (the Site). This report provides data and

analysis including:

e A case narrative

e Concentration and mass of extracted DNA (Table 1)

e Microbial community diversity (Figure 1)

e The relative similarity of microbial communities between different sampling locations
(Table 2/Figure 2)

e The taxonomic affiliation of 16S rRNA sequences generated and the relative
abundance between and within samples (Figure 3/Figure 4 and Table 3)

e Chain of custody record

e Detailed listing and sequences of OTUs in Attached Files:
Excel “Taxonomic_assignment_of OTUs"/ FASTA: “seqs-S-3220"
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Case Narrative

SIREM received a total of 50 Sterivex filters: 12 samples (in quadruplicate) and 1 blank
(in duplicate) containing biomass from groundwater at the Rgderko site on 26 May 2014
for Gene-Trac Dehalococcoides (Gene-Trac® Dhc) and vcrA analysis (Gene-Trac® VC)
and 454 pyrotag next generation sequencing analysis. The samples arrived in good
condition at a temperature of 15°C and were logged in under SIREM reference number
S-3320. DNA extraction from the filters was performed on 29 May 2014. All samples
were submitted for NGS, except sample B71-3, for which DNA extraction failed.
The DNA extracts were submitted to the University of Toronto for PCR amplification and
subsequently submitted for 454 pyrotag sequencing at Genome Quebec (Montreal, PQ)
on 17 July 2014.

Results

The results obtained for DNA extraction, 454 pyrotag sequencing and data analysis
including estimates of microbial diversity, information relating the similarity of microbial
communities and overall microbial community composition are presented in tabular and

graphical format below.

Table 1. Summary of DNA Extraction Results

Extractable
Groundwater DNA Total DNA DNA
Sample ID Volume Concentration 260:280 Extracted Concentration
Filtered (mL) (ng/uL) (ng) in Groundwater
(ng/L)
B58-6 660 16.1 1.8 402 609
B61-3 1000 9.6 1.8 239 239
B61-1 1000 9.1 1.9 228 228
B23-3 400 9.5 1.9 237 593
B23-2 400 104 1.9 259 647
B74-3 400 10.1 1.9 253 633
B58-2 400 10.3 1.9 259 647
B34-4 400 9.4 1.7 236 590
B34-3 400 10.2 1.8 254 635
B34-2 360 10.3 1.8 257 714
B34-6 360 9.8 2.0 244 678
Blank 360 10.0 1.9 249 691
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Figure 1. Operational taxonomic units (OTUs) obtained per sample based on

sequences exhibiting a 97% 16S rRNA gene similarity. OTU number per sample is an

indicator of microbial community diversity with sample B23-3 demonstrating the greatest

number of OTUs (over 2,000) and B74-3 demonstrating lower diversity (less than

1,000). All other samples had OTU diversity intermediate between these samples.

Table 2: Dissimilarity matrix for microbial community structure of Site samples.
Analysis based on Bray-Curtis dissimilarity matrix.
dissimilarity (lower similarity) between the microbial communities of paired samples.

Higher values indicate greater

B34-2 | B23-3 | B34-6 | B34-3 | B23-2 | B74-3 | B61-3 | Blank | B61-1 | B34-4 | B58-2 | B58-6
B34-2 | 0.00 | 0.62 | 0.56 0.41 055 | 055 | 050 | 0.58 | 0.53 | 0.46 | 0.45 | 0.51
B23-3 | 0.62 | 0.00 | 0.53 0.56 044 | 056 | 0.67 | 0.67 | 040 | 048 | 0.61 | 0.71
B34-6 | 0.56 | 0.53 | 0.00 0.59 052 | 061 | 066 | 0.72 | 045 | 049 | 0.65 | 0.68
B34-3 | 041 | 0.56 | 0.59 0.00 052 | 051 | 054 | 0.63 | 049 | 047 | 0.37 | 0.48
B23-2 | 055 | 0.44 | 0.52 0.52 0.00 | 056 | 0.61 | 0.68 | 0.32 | 0.35 | 0.56 | 0.67
B74-3 | 055 | 0.56 | 0.61 0.51 056 | 0.00 | 0.63 | 0.62 | 0.52 | 0.51 | 0.56 | 0.64
B61-3 | 0.50 | 0.67 | 0.66 0.54 061 | 063 | 0.00 | 049 | 062 | 0.60 | 055 | 0.49
Blank | 0.58 | 0.67 | 0.72 0.63 068 | 062 | 049 | 0.00 | 0.65 | 0.62 | 0.62 | 0.63
B61-1 | 0.53 | 0.40 | 0.45 0.49 032 | 052 | 0.62 | 0.65 | 0.00 | 0.36 | 0.51 | 0.64
B34-4 | 046 | 0.48 | 0.49 0.47 035 | 051 | 0.60 | 0.62 | 0.36 | 0.00 | 0.53 | 0.65
B58-2 | 0.45 | 0.61 | 0.65 0.37 056 | 056 | 055 [ 0.62 | 0.51 | 0.53 | 0.00 | 0.45
B58-6 | 0.51 | 0.71 | 0.68 0.48 067 | 064 | 049 | 063 | 0.64 | 0.65 | 045 | 0.00
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Figure 2. Cluster analyses of microbial community structure of Site samples based on
Bray-Curtis dissimilarity matrix. Shorter vertical distances between samples indicate
more similar microbial communities. The dissimilarity matrix (Table 2) provides

numerical values for these relationships.
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Figure 3. Heat map demonstrating taxonomic affiliation and relative abundance of key
microbial groups between Site samples. Color intensity indicates relative abundance of
taxonomic group in relation to other samples. Table 3 provides corresponding

numerical values. k=kingdom, p=phylum, f=family, o=order, g=genus, c=class
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Figure 4. Stacked bar chart indicating relative abundance of OTUs identified in Site
samples. OTUs representing a significant proportion of the microbial community in any
sample are indicated in legend. k=kingdom, p=phylum, f=family, o=order, g=genus
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Table 3. Relative abundance of taxonomic groups (within samples) representing greater
than 1% of total abundance in any sample. Full Listing of all OTUs identified in the
samples is provided electronically in Excel file “Taxonomic_assignment_of OTUs”

gg;";ﬁg;ﬁgg B34-2 | B23-3 | B34-6 | B343 | B23-2 | B74-3 | B61-3 | Blank | B61-1 | B34-4 | B58-2 | B586
Unclassified | 654% | 1.12% | 0.90% | 1032% | 0.25% | 0.03% | 0.80% | 0.81% | 0.25% | 0.13% | 18.76% | 5.91%
g:Methanosarcina | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 1.95% | 0.01% | 0.00% | 0.02% | 0.00%
k__Bacteria | 3.86% | 2.68% | 0.73% | 1.89% | 1.93% | 0.66% | 2.99% | 1.93% | 0.96% | 2.10% | 0.42% | 0.51%
f_Micrococcaceae | 0.09% | 0.61% | 0.05% | 0.01% | 1.88% | 0.02% | 0.30% | 0.00% | 0.11% | 0.11% | 0.02% | 0.12%
g__Flavobacterium | 0.14% | 0.61% | 0.12% | 0.53% | 0.06% | 0.45% | 0.05% | 0.05% | 0.07% | 0.33% | 1.30% | 6.45%
g__Pedobacter | 0.07% | 0.00% | 0.03% | 0.48% | 0.00% | 0.01% | 0.01% | 0.00% | 0.02% | 0.00% | 0.62% | 1.44%
g_ Dehalogenimonas | 0.46% | 0.11% | 0.27% | 0.21% | 1.02% | 0.02% | 0.01% | 0.00% | 0.01% | 0.25% | 0.05% | 0.04%
g__Streptococcus | 0.01% | 0.06% | 0.07% | 0.13% | 0.00% | 0.01% | 3.19% | 0.40% | 0.00% | 0.00% | 0.06% | 0.01%
g_Acetobacterium | 0.10% | 0.00% | 0.00% | 0.00% | 0.03% | 1.14% | 0.00% | 0.00% | 0.01% | 0.13% | 0.00% | 0.00%
g__Sporomusa | 0.05% | 0.06% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 1.28% | 0.00% | 0.00% | 0.02%
o_Niospiales]_03196A21 | 0.14% | 1.90% | 0.09% | 0.07% | 0.21% | 0.27% | 0.19% | 0.81% | 0.03% | 0.36% | 0.01% | 0.03%
_Bacriap_OP3c_BD4Y | 4.67% | 1.58% | 1.53% | 1.62% | 2.01% | 0.00% | 5.18% | 1.71% | 0.21% | 3.57% | 0.36% | 0.94%
\_Badeiap_OP3c_PBS® | 0.07% | 1.11% | 0.09% | 0.02% | 0.45% | 0.27% | 1.26% | 0.57% | 0.04% | 0.31% | 0.00% | 0.06%
K Bacteiap_OP3c_KolLl | 1.48% | 4.11% | 0.40% | 0.53% | 0.68% | 1.18% | 1.89% | 2.65% | 0.15% | 1.20% | 0.26% | 0.27%
L—Bacgni;g—loggm—k‘)"ﬂ; 163% | 0.77% | 0.46% | 147% | 1.47% | 0.10% | 0.73% | 0.78% | 0.30% | 2.35% | 0.24% | 0.28%
p_ Proteobacteria | 0.01% | 136% | 0.01% | 0.00% | 0.07% | 0.00% | 0.03% | 0.05% | 0.04% | 0.00% | 0.00% | 0.00%
g__Sphingomonas | 1.60% | 0.53% | 0.26% | 6.62% | 0.00% | 0.08% | 1.26% | 0.32% | 0.03% | 0.08% | 2.44% | 4.24%
f_Comamonadaceae | 0.14% | 0.72% | 0.02% | 0.44% | 0.74% | 0.27% | 0.14% | 0.00% | 0.09% | 0.02% | 3.45% | 1.28%
g__Polaromonas | 0.22% | 0.14% | 0.00% | 0.36% | 0.46% | 0.70% | 0.77% | 0.00% | 0.03% | 0.00% | 0.69% | 1.08%
g__Rhodoferax | 0.01% | 0.48% | 0.01% | 0.20% | 0.06% | 0.00% | 0.22% | 0.00% | 0.01% | 0.00% | 1.40% | 193%
f_Oxalobacteraceae | 0.78% | 0.32% | 0.06% | 0.97% | 0.13% | 0.06% | 1.65% | 0.22% | 0.30% | 0.18% | 1.05% | 1.71%
g Janthinobacterium | 0.56% | 0.33% | 0.25% | 1.23% | 0.21% | 0.31% | 2.02% | 0.50% | 0.29% | 0.42% | 2.15% | 2.88%
¢_Deltaproteobacteria | 1.69% | 0.24% | 0.24% | 0.26% | 0.08% | 0.09% | 0.54% | 0.18% | 0.16% | 0.22% | 0.52% | 0.04%
¢ Detepenbeceizo_DTBLD) | 0.04% | 147% | 0.02% | 0.02% | 0.04% | 0.01% | 0.14% | 0.14% | 0.05% | 0.06% | 0.00% | 0.00%
0__Spirobacillales | 0.00% | 0.06% | 0.00% | 0.21% | 0.00% | 0.00% | 0.00% | 0.02% | 0.00% | 0.00% | 0.40% | 1.95%
g__Acinetobacter | 1.56% | 0.47% | 0.75% | 4.71% | 0.20% | 0.45% | 8.51% | 7.27% | 2.01% | 0.03% | 3.14% | 2287%
g__Perlucidibaca | 0.00% | 0.28% | 0.00% | 0.04% | 0.08% | 3.75% | 0.00% | 0.00% | 0.00% | 0.01% | 0.00% | 0.02%
f_Ppseudomonadaceae | 0.03% | 0.33% | 0.02% | 0.07% | 0.06% | 2.15% | 0.02% | 1.01% | 0.02% | 0.14% | 0.19% | 0.04%
g__Pseudomonas | 5438% | 4802% | 89.8%% | 55.62% | 6948% | 82.74% | 55.09% | 6995% | 82.91% | 79.3% | 5397% | 3871%

k=kingdom, p=phylum, f=family, o=order, g=genus c= class
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