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Reads preprocessing - Fastp

Used for quality control analysis as well as read trimming.
fastp: includes most features of FASTQC + Cutadapt + Trimmomatic +
AfterQC while running 2-5 times faster than any of them alone.

e After experiment with different parameter values for
o Sliding window : 4, 5, 8, 10, 12
o  Minimum quality threshold for cutting [cut low quality bases for per read in its 5' and 3' by
evaluating the mean quality from a sliding window] : 18, 20, 22, 25, 28
e Chosen sliding window : 10

e Chosen minimum quality threshold : 22
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Before filtering
total reads: 1.597948 M
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Before filtering
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Genome Assembler Evaluation Criteria (QUAST)

Metric Description
N50 The minimum contig length crossing the 50% threshold of the total assembled size of the genome.
L50 An assembly is considered to have continuity if it's N90 > 5kb

Assembly Size

The total number of bases in the assembly

Contig statistics

Contigs may be joined into scaffolds or remain unscaffolded. This metric indicates how much of
the assembly is represented by scaffolded contigs.
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MaSuRCa and Unicycler comparison

- i — Show heatmap s 5Mbp

Worst Median Best

Statistics without reference MaSuRCA Unicycler ’ — |
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Final pipeline

e Given the dataset of 50 paired end
isolates, our script performs:

@)

@)

Quality control and trimming using fastp
Genome assembly using Unicycler and
MaSuRCa

Evaluation of metrics using QUAST

Final output on the basis of the ranking into
the output folder.

Genome Assembly Pipeline

This pipeline is designed fo automate the assembly of a genome with the option to perform quality conrol prior to assembly
and allows the user o pick between the MaSuRCa or Unicycler assemblers or the auto option, which will decide choose the
assembler for the user based on quality metrics given by Quast

Team 1- Genome Assembly

The Genome Assembly group members for Team 1 are:
@ Cecilia (Hyeonjeong) Cheon
® Devishi Kesar
o Laura Mora
o Lawrence McKinney
® Jessica Mulligan
o Heather Patrick

Software Requirements

1. fastp (if performing read quality assessment and trimming)

(if choosing MaSuRCa o the auto option for performing genome assembly)

cycler (if choosing Unicycler or the auto option for performing genome assembly)
(tool for quality control metrics)

Usage

Update the paths of the tools downloaded from Software Requirements in the config.txt file prior to running the genome
assembly pipeline

/run_genome_assembly_pipeline.sh [-t <int>] -p <dir_path> -0 <
-t number of thr default is 4
-p path to directory containing gzipped fastq forward and backward reads
> path to output directory
perform quality rol and trimming using fastp
can pick between MaSuRCa (

-g <nlula> [-v] [-h]

), Unicycler (u), or auto (a) (for auto, pipelin
verbose mode

print usage information
The auto option will pick MaSuRCa as the assembler of choice unless the length is more than 10% shorter than Unicycler.
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|dentification of pathogen

The identified pathogen for the 50 isolates is Escherichia coli.

BLAST * » blastn suite » results for RID-4P9XZJSY014

< Edit Search Save Search
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Final workflow
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Quality Control Analysis: GC content

Statistics without reference

# contigs
# contigs (>= 0 bp)
# contigs (>= 1000 bp)
# contigs (>= 5000 bp)
# contigs (>= 10000 bp)
# contigs (>= 25000 bp)
# contigs (>= 50000 bp)
Largest contig
Total length
Total length (>= 0 bp)
Total length (>= 1000 bp)
Total length (>= 5000 bp)
Total length (>= 10000 bp)
Total length (>= 25000 bp)

Total length (>= 50000 bp)
N50

N75

L50

L75

GC (%)
Mismatches
#N's
# N's per 100 kbp
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Final Pipeline

fastp
(FASTQC
+ Cutadapt
+ Trimmomatic
+ AfterQC)

Raw Data (FASTQ)

Quality Control &
Trimming

FINAL De Novo
Assembly

Assembly Validation

Identification of
organism
(E. coli)



Assemblers Eliminated

Assemblers Elimination Criteria
ALLPATHS-LG Inappropriate input data

Velvet Did not meet our evaluation criteria
AbySS Did not meet our evaluation criteria

Skesa Underperformed compared to Unicycler and MaSurCa



