
Prokaryotic Whole Genome Sequencing – Assembly and Functional Annotation of Illumina 
Reads 
 
Raw Illumina reads from a whole genome sequencing project will be run through an analysis 
pipeline that includes quality control, read quality and adapter trimming, reference based or de 
novo assembly, gene prediction, and genome functional annotation. We can assemble a 
genome from pooled Illumina read libraries or single-cell reads. 
 
Quality control will be performed using Trimmomatic [1] and FastQC 
(https://www.bioinformatics.babraham.ac.uk/projects/fastqc/) to ensure no Illumina adapter 
sequences, PhiX adapters, or other contaminants are left in the reads and to trim low-quality 
reads from the assembly. After QC steps have been completed, SPAdes [2] can be used to 
either assemble using a reference genome (link to FASTA must be provided by client) or to 
complete a de novo assembly. Genome assembly can also be done with other assemblers, but 
SPAdes has become the de facto gold standard for Illumina-based genomics in prokaryotes over 
recent time. The quality of the genome assembly will be assessed and verified using QUAST [3], 
and assembly statistics which include N50, contig count, genome size, plasmid count, GC 
content, and genome size (bp) will be shared in a report. Gene prediction and annotation can 
be completed via the Prokka pipeline [4] to generate fast and accurate results which will be 
shared immediately, and then the completed genome will be submitted to NCBI’s Prokaryotic 
Genome Annotation Pipeline [5] due to current NCBI genomic data publication and sharing 
standards. NCBI has begun requiring authors to submit any novel prokaryote genomes to their 
PGAP annotation pipeline which can supplement or replace an author’s current annotation, and 
this annotation is included as part of sharing the genomic data to be published into NCBI’s 
databases (SRA, RefSeq, etc). While this is not an issue, the amount of time taken by PGAP may 
vary drastically and is not up to EICC but is fully at the discretion of NCBI. 
 
Optional analyses can include antibiotic resistance gene searching [6-7], virulence factor 
searching [8-9], AntiSMASH utilization for discovery of possible novel secondary metabolitic 
pathways and resistance variation [6], and more.  
 
Sample publication: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6256477/ 
 
Requirements: 

a. Raw genomic data in form of raw FASTQ reads 
b. Reference genome if applicable 
c. Type of antibiotic or drug resistance being searched for 

Deliverables: 
a. Raw read QC report 
b. Complete Genome Assembly – FASTA file(s) 

a. Genome Assembly statistics (N50, # contigs, GC content, size in BP, etc.) 
c. Complete Gene prediction and annotation – GFF3 format 

a. NCBI compliant PGAP annotation with sample/assembly submission to NCBI SRA 



d. Optional further analyses. 
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