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Impact of Low QC Scores
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Increased base-calling errors lead to false SNPs and indels, biasing variant calling and 
downstream association or outbreak analyses

Poor-quality tails reduce mapping quality and can cause reads to map to incorrect regions 
or fail to map at all, decreasing effective coverage

Low-quality and adapter-contaminated reads fragment assemblies, leading to shorter 
contigs and mis-assemblies

Filtered low-quality reads increase runtime and resource usage for mapping, assembly, 
and downstream tools without adding reliable information



Example QC Report
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Sample VFS17



How Can We Solve Low QC Score Problems?
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After Filter

Before Filter

EXAMPLE (FastP)

-g -> polyG tail trimming
-x -> enable polyX trimming
-n 0 -> Maximum N bases allowed per read
-2 -> enable adapter detection
-q 20 -> Minimum Quality Score
-l 50 -> Minimum length required

EXAMPLE

Using FastP flags: 
-trim_front2 15  -> Trim first 15 bases
-trim_tail2 15     ->  Trim last 15 bases



Impact of Contamination on WGS Analysis
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False positives in virulence and resistance gene detection: contaminant genomes can 
carry virulence or AMR genes that are wrongly attributed to the target isolate

Distorted phylogenies and clustering: contaminant reads/contigs introduce spurious SNPs 
and mixed signals, leading to incorrect tree topologies and outbreak inferences

Contaminant sequences can assemble together with target reads, creating chimeric 
contigs and incorrect gene predictions or genome structure

Misleading conclusions on gene presence/absence and functional profiles (e.g. 
overestimating virulence potential or resistance repertoire)



How Can We Detect the Contamination?
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Inter-Species

Intra-Species



How Can We Detect the Contamination?

7

Reads

Inter-Species

Intra-Species

Kraken+Bracken



How Can We Detect the Contamination?
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Assembly

Inter-Species

Intra-Species



Read-based Contamination Assessment

Cornet L, et al. (2022). Genome Biol. 23(1):60; LCA, Lowest Common Ancestor

3. Read-based approaches

• Contaminants may be present at 

low abundance and may not 

assemble well into contigs.

• Read-based classification uses 

all reads, including those that 

never assemble.

• Different tools focus on 

different questions (intra 

versus intra-species)

• No single tool detects all 

contamination types → 

combining tools is best

Adapted from Joana Mourão (joam@dtu.dk)
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How Can We Solve Contamination?
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Classified reads with Kraken2 (and Bracken if used) against a comprehensive database to 
identify reads belonging to non-target taxa

Removed reads assigned to non-target species or higher-level taxa above a chosen 
threshold (e.g. discard reads assigned outside the target genus or family).

Re-run QC (FastQC/fastp) and mapping/assembly on the cleaned read sets to confirm 
improved GC profiles and species purity

For samples with high-level contamination even after filtering, we considered them 
unreliable and excluded them from further analyses.



How Can We Solve Contamination?
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Taxonomic Read Profiling (Kraken2)

We map the raw paired-end sequence reads against a reference
database. Using exact k-mer matches, every single read is
assigned a taxonomy ID (TaxID) so we know exactly what
organisms are present in the sample.

kraken2 --db $DB_PATH --paired --threads $THREADS --report report.txt --output 
sample.kraken R1-trimmed.fastq.gz R2-trimmed.fastq.gz

Abundance Re-estimation (Bracken)

Kraken2 tells us what is there, but Bracken tells us how much. It
mathematically re-distributes reads to estimate the precise
relative abundance (%) of the top species and families in the
sample.

bracken -d $DB_PATH -i report.txt -o sample.bracken -r $READ_LENGTH -l S -t 
$THREADS



Kraken Tools

How Can We Solve Contamination?
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Identify The "Good" Taxonomy ID

Using the Kraken2 reports, we need to identify the specific 
Taxonomy ID (TaxID) of the primary, intended 
species/family that we want to keep (e.g., Escherichia coli, 
(Species level, taxID: 562) or Enterobacteriaceae (family 
level, taxID: 543).

Active Contamination Removal (KrakenTools Rescue)

When a read matches our "Good" dictionary, its sequence and
structural data are completely extracted, while the contaminated
garbage reads are permanently ignored

python3 extract_kraken_reads.py -k sample.kraken -s R1.fastq.gz -s2 R2.fastq.gz -t 
<Target_TaxID> --include-children --fastq-output -o Clean_R1.fastq -o2 Clean_R2.fastq
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