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Abstract

Motivation: Recent developments in DNA sequencing technology have been paving the road to faster
and cheaper personal genome sequencing. Many useful applications have been anticipated, such as,
routinely performing human genome comparisons to detect sequence variation when designing
personalized medical treatments. Novel sequences have recently been discovered as a new class of
sequence variation detectable in a de novo assembly, where as much as 3-5 Mb of novel sequences
may be present in a de novo personal genome. Detecting them effectively and efficiently is therefore an

important task.

A typical de novo human genome assembly, unlike a mapping assembly, consists of a very large number
of scaffolds and contigs whose lengths vary highly, and chromosomal positions and orientations are
unknown. ldentification of novel sequences in the assembly requires comparing it to the reference
sequence. However, the input characteristics make the problem computationally expensive. Existing state-

of-the-art large genome aligners could require several days to run, when applied to this problem.

Results: We introduce NSIT (Novel Sequence ldentification Tool), a software for aligning a
de novo genome assembly against the reference genome assembly to identify novel sequences. NSIT is
fast, accurate, and requires only modest computing resources. To the best of our knowledge, NSIT is the
first algorithm designed specifically for this task. Our algorithm requires only a few hours on a commodity

desktop and yields high quality results (near 100% sensitivity and about 90% precision).
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