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INTRODUCTION

African Swine Fever Virus (ASFV) is large dsDNA
virus with a genome length of ~190 kbp. Its
genome is characterized by homopolymer and
repeat regions. Thus, it is challenging to elucidate
the complete ASFV genome using only the widely
used short read sequencing approach.

OBJECTIVE: To optimize a comprehensive
workflow using long and short read sequencing
approaches coupled with a hybrid assembly
pipeline for the generation of high-quality
genome sequences from ASFV-positive samples

METHODS

‘ Genomic DNA Preparation }

oGl
“ \\ /@\Qﬁﬁg/ \y

whole Blood DNA Host DNA
Extraction Depletion
longRead | =~ | ShortRead |
Sequencing Sequencing
. Multiple Displacement
BRaplg. Pcﬁ't Amplification
— arcoding Ki
/[7\ ““‘Ef +TruSeq DNA
7 ,((\ < < TR Nano Kit
(o ) 765 2\

MinlON Mk1B

Illumina NovaSeq

*

4

long read de novo
assembly using flye

4

X X X
long read polishing
with medaka

—i Hybrid Assembly I
7oy W7\
removal of host reads o “extraction of ASFV reads
in long reads \ | I in short reads

nanopore draft contig with

4

x x
short read polishing of

polypolish and polca

4

high quality assembly

ACKNOWLEDGEMENTS

This research was funded by the Department of Science and

Technology - Philippine Council for Agriculture, Aquatic, and

W Natural Resources Research and Development (DOST-PCAARRD)
(2021-02-A2-PCAARRD-2022-3403).

ONLINE COPY
iR E

REFERENCES

RESULTS AND DISCUSSION
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Figure 1. Sizes of the largest ASFV assembled contig per
method. T-test showed that hybrid assemblies produced
significantly longer ASFV contigs relative to Illumina-
only assemblies. **** p<0.0001 (n=65 per group)
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Figure 2. Approximate number of genes of the
assembled contigs per method. Analysis showed
significantly higher gene count of hybrid assemblies
relative to Illumina-only assemblies. **** p<0.0001 (n=65

per group)
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Figure 3. ASFV genome breadth with at least 10X depth
of coverage between the two assembly approaches.
Analysis showed that there is no significant difference in
genome breadth between the two. But examination of
the distribution showed increased IQR in hybrid . Half of
Illumina-only assemblies fall within 99.78 to 99.95 range
but genome breadth IQR increased to 99.86 to 99.95
in hybrid assemblies. Based on MIUViG standards, the
generated draft assemblies cover at least 98% of the
genome and are therefore high quality. (n=65 per group)

e Hybrid assembly approach combines the long read lengths
of Nanopore approach and high accuracy of Illumina
approach, producing more contiguous, more accurate, and
more complete whole genome assemblies in comparison
with Illumina-only assemblies.

CONCLUSION

High quality ASFV genomes were generated from 65
out of 72 samples using our sequencing approach and
hybrid assembly pipeline. Our results demonstrate the
scalability and suitability of the current protocol to
assemble the large and complex ASFV genome, which
has the potential to be adapted for routine viral
genomic surveillance and characterization.



