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Abstract Optical Mapping Method

The cost-efficiency of modern next-generation DNA sequencing technology allows
investigators to undertake genome projects that were not affordable earlier. These
sequencing techniques also bring new problems in genome assembly and
finishing. Our core laboratory has several ongoing bacterial genome projects
addressing a variety of challenges to genome assembly and closure. Several factors
contribute to these challenges; including sequence repeats versus read length,
intrinsic sequencing errors, and genome rearrangements. Together these factors
complicate genome closure when using shotgun DNA sequencing data alone. In
the absence of a physical map, we adopted whole-genome optical mapping as a
tool to validate bacterial genome assemblies. OpGen, Inc. (Gaithersburg, After digestion with restriction enzyme
Maryland) prepared the optical maps used in these projects. Briefly, an optical
map is a complete genome restriction map deduced from a number of partial
restriction maps. Optical maps are generated by spreading carefully extracted
genomic DNA onto a treated glass surface containing many narrow channels,
followed by digestion in situ with restriction enzymes. About 50-100 overlapping
partial optical contigs are combined by alignment software to produce a
contiguous whole genome restriction map. The contiguous optical map can be Opgen Map [BamHI]
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Conclusions

*Based on our experience, we strongly recommend including optical
mapping in normal genome sequencing pipeline.

It is relatively efficient, very fast and independent way to validate a
bacterial genome assembly.
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