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Validating a molecular cloning experiment using de novo

assembly of nanopore reads

wf-clone-validation - for quickly verifying artificial constructs such as plasmids, bacterial artificial

constructs (BACs) and fosmids

Contact: support@nanoporetech.com
More information can be found at: labs.epi2me.io/workflows/wf-clone-validation/
Data used in this analysis is available to download from labs.epi2me.io/lc2024-datasets
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Fig. 1 a) Traditional methods vs clone validation end-to-end workflow b) Sample and library
preparation diagram c) sequencing and basecalling devices d) EPI2ME™ application for analysis

End-to-end solution

Traditional methods for validation of cloned vectors usually only consider a small section of the
construct and ignore the rest. Therefore, they can miss changes in the vector backbone, such
as recombination and mutations, or insertion failure (Fig. 1a). The end-to-end clone-validation
workflow overcomes these issues by assembling whole constructs, ranging in size from 1,500
to 300,000 bp (Fig. 1b,c,d). To demonstrate its utility, a plasmid containing non-coding DNA

as an insert was prepared with the Rapid Barcoding Kit (RBK) and sequenced on a GridlION™.
Basecalling was performed using the Dorado dna_r10.4.1_e8.2_400bps_hac@v4.2.0 HAC
model and the FASTQ files were analysed with the EPI2ME™ wf-clone-validation workflow

on a standard laptop (16 GB RAM; 8 CPUs).

Fig. 2 a) Running analysis in the EPI2ME Application b) Sample status table ¢) Number of reads
per sample bar plot

Comprehensive assemblies

The sequencer output files were directly input into the wf-clone-validation workflow in the
EPI2ME application. Optional parameters, approximate size, primers TSV, and insert reference
FASTA were also provided. The workflow completed in less than an hour and progress was
monitored in the workflow overview tab. The workflow produced a per sample FASTA, insert
FASTA, plasmid annotations in BED and GBK formats, and the wf-clone-validation-report.html.
The sample status table in the report (Fig. 2b) showed that the majority of the assemblies were
successful, being of the expected length and good quality. BarcodeO1, however, failed due

to an insufficient number of reads (Fig. 2c).
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Fig. 3 a) pLannotate annotation plot b) pLannotate Feature table c) Raw and downsampled
read statistics

Detailed annotations

The pLannotate annotation plot in the report provides a visual representation of each
construct, confirming the expected genes / features were present in the correct orientation
relative to the plasmid (Fig. 3a). A full feature table provides greater detail of the annotations,
including percent identity, match length, and detailed descriptions (Fig. 3b). The read summary
section (Fig. 3c) provides information on read quality and lengths. For instance, the sharp peak
in the read length distribution was at approximately 7 kb since most of the reads span the full
plasmid. The median read quality improved after downsampling from 16 to 17.

Fig. 4 a) Insert table b) Insert variants table c) Self-alignment dot plot

Identifying inserts

The insert table in the report (Fig. 4a) confirms that the M13 primers provided to the
workflow input were found in the consensus. The insert was present in all the assemblies
and the variant table (Fig. 4b) confirmed there were no mutations when compared to the
insert reference. There were also no unexpected duplications or recombination, as is verified
by the self-alignment dot plot (Fig. 4c). Thus, the analysis validated that the constructs

were as expected. To see a full example report output by wf-clone-validation, please visit
https://labs.epi2me.io/workflows/wf-clone-validation/wf-clone-validation-report.htmi .
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https://community.nanoporetech.com/docs/prepare/library_prep_protocols/rapid-sequencing-gdna-barcoding-sqk-rbk114
http://plannotate.barricklab.org/

