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Introduction
Plant genomes are complex and diverse, often containing large amounts of 

repetitive DNA and numerous gene families. The assembly of plant genomes has 
historically been challenging, but recent advances in sequencing technologies 
and computational tools have enabled the assembly of increasingly complex and 
accurate plant genomes. Assembly of complex plant genomes often involves 
multiple approaches, including short-read sequencing, long-read sequencing, 
and optical mapping. Short-read sequencing, which generates relatively short 
DNA fragments, is widely used for initial genome assembly. However, the 
assembly of large and complex plant genomes using only short-read sequencing 
is often limited by the presence of repetitive regions, which can result in 
fragmented and incomplete assemblies. To overcome this limitation, long-read 
sequencing technologies such as Pacific Biosciences (PacBio) and Oxford 
Nanopore Technologies (ONT) have been developed. Long-read sequencing 
generates much longer reads than short-read sequencing, enabling the detection 
and resolution of complex genomic regions. Long-read sequencing has been 
particularly useful for resolving repetitive regions, which are common in plant 
genomes.

Description
In addition to long-read sequencing, optical mapping technologies such as 

BioNano Genomics and OpGen have also been developed for plant genome 
assembly. Optical mapping involves the imaging of individual DNA molecules, 
enabling the identification and resolution of complex genomic regions. Optical 
mapping has been used in combination with long-read sequencing to generate 
high-quality genome assemblies in several plant species.

One of the challenges of assembling complex plant genomes is the presence 
of polyploid genomes, which arise from the duplication of entire genomes. 
Polyploid genomes are common in many plant species, including wheat, cotton, 
and canola, and their assembly can be particularly challenging. To overcome this 
challenge, a variety of approaches have been developed, including haplotype-
resolved assembly and subgenome partitioning. Haplotype-resolved assembly 
involves the separation of the two parental haplotypes in a polyploid genome, 
enabling the generation of highly accurate assemblies for each haplotype. This 
approach has been successfully used in several plant species, including wheat 
and potato. Subgenome partitioning involves the separation of the subgenomes 
within a polyploid genome, enabling the generation of assemblies for each 
subgenome. This approach has been used in cotton and Brassica napus, among 
other plant species [1].

The use of computational tools and pipelines has also been critical for the 
assembly of complex plant genomes. These tools include genome assembly 
software such as Canu, Flye, and wtdbg2, which are specifically designed for 
long-read sequencing data. In addition, several tools have been developed for 

polishing genome assemblies, including Pilon and Racon, which use short-
read sequencing data to correct errors in the assembly. Annotation of plant 
genomes, which involves the identification and annotation of genes and other 
functional elements, is also a critical step in the genome assembly process. 
Several software tools have been developed for genome annotation, including 
MAKER and BRAKER, which use both ab initio and evidence-based approaches 
to identify and annotate genes. The assembly of plant genomes has numerous 
applications, including the study of plant evolution and diversity, the identification 
of genes involved in important traits such as disease resistance and yield, and 
the development of new crop varieties. For example, the assembly of the wheat 
genome has enabled the identification of genes involved in disease resistance 
and yield, and has facilitated the development of new wheat varieties with 
improved traits [2-5].

Conclusion
The assembly of plant genomes has enabled the identification and 

characterization of plant secondary metabolites, which have numerous 
pharmaceutical and industrial applications. For example, the assembly of the 
Cannabis sativa genome has enabled the identification and characterization 
of genes involved in the biosynthesis of cannabinoids, which have therapeutic 
applications in the treatment of pain, nausea, and other conditions. In conclusion, 
recent advances in sequencing technologies and computational tools have 
enabled the assembly of increasingly complex and accurate plant genomes.
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