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Outline: Feb 2

m Evaluation of assemblies

m Start: string alignment

Notes:
 Sequence alignment reading posted (from Durbin)




Recap: issues with de Bruijn graph assembly

1) Repeats of length (k-1) or longer
2) Gaps in coverage
3) Differences in coverage

4) Sequencing errors




Evaluating Assemblies




Assembly evaluation

m N5O: for a set of contigs, N5O is the greatest length such
that at least half the bases of the assembly are in a contig
with length N50 or longer
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1a. Contigs, sorted according to their lengths.

Image: The Molecular Ecologist



Assembly evaluation

m N5O: for a set of contigs, N50 is the greatest length such
that at least half the bases of the assembly are in a contig

with length N50 or longer
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Why is N50 a bad evaluation metric?

m We could just loop through cycles in our a graph over and over, generating large
(incorrect) contigs

m We need a better way to evaluate the quality of assemblies

m [ake away: simulated data is every valuable. Take an existing genome, simulate
random reads, then try to reconstruct.
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Sequence Alginment




Next Topic: sequence alignment

m Goal: given two sequences, what is the best match or “alignment” between them?

m Global alighment: align the entire sequences start to finish

m Local alighment: find portions of the two sequences with high similarity

m Homologous: sequences that are similar due to descent from a common ancestor

m Usually we are aligning homologous sequences (not sequences from completely different
regions of the genome)



Example alignments: human, chimp, macaque + other species

Human I
Chimp M I
Macaque M T
Mouse ).-:'.'

Rat I

Cow I

Cat I

Chick T
Zebrafish Eﬁ

X _tropicalis
ruler

Cat

Chick
Zebrafish

X tropicalis
ruler

Chick K
Zebrafish K
X tropicalis KV

rular

New Insights into the Enigma of Immunoglobulin D




Why sequence alighnment?

Understand evolutionary relationships between different species

In particular: understanding fast-evolving bacterial and viral strains is important
for health

Understand protein function

Understand diversity at the species level (important for diseases with a genetic
component)



Example

BACGGCTAGTTACG

BTCGTAGTATACCGA

m How should we “line them up” to get the best overlap?
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