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» Develop a universal method to close “non-contiguous
finished” genomes.

1 Step 3. 2° structure prediction.

New Science
* Novel method is demonstrated for resolving, 5 ' y
amplifying and sequencing gaps in genomic regions. | step 4. novel PCR amplification.

e Our novel method closed 7 gaps in 2 bacterial
genomes within 2 months, after unsuccessful efforts
with conventional methods over 3 years.
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Advancement in high throughput DNA sequencing technologies has supported a rapid
proliferation of microbial genome sequencing projects, providing the genetic blueprint for in-
depth studies. While sequencing speed and capacity has increased exponentially during the
last decade, so too has the relative proportion of genomes with sequencing gaps. “Non-
contiguous finished” has been used to describe genomes considered finished but that still
have gaps. Oftentimes, difficult to sequence regions in microbial genomes are ruled
“intractable” resulting in a growing number of genomes with sequence gaps deposited in
databases. A procedure was developed to sequence such problematic regions in the “non-
contiguous finished” Desulfovibrio desulfuricans ND132 genome (6 intractable gaps) and the
Desulfovibrio africanus genome (1 intractable gap). The polynucleotides surrounding each gap
formed GC rich secondary structures making the regions refractory to amplification and
sequencing. Strand-displacing DNA polymerases used in concert with a novel ramped PCR
extension cycle supported amplification and closure of all gap regions in both genomes. The
developed procedures support accurate gene annotation, and provide a step-wise method that
reduces the effort required for genome finishing.
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