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Summary

• Homework 1: find the longest match

• Orthologous 10-Mb regions of Human and Mouse genome

• Homework 2: how significant is the result?

• Run HW1 program on simulated mouse genomes

• Collect stats on spontaneous match lengths

• Use results to conclude match length significance
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Homework 2 Wrap-up

5

Suffix array algorithm

Note: when longest match N seq

found, also find N-1 seq, N-2 

seq, etc.

Single match result produces 

redundant histogram entries



Homework 2 Wrap-up
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4 significant match seqs:

{53-mer,  59-mer, 63-mer, 65-mer}

Hypothetical Match Results

Match Length Histogram
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HW2: Simulating genomes to assess match significance

Equal nucleotide 

frequency
Zero-order

Markov

First-order

Markov
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Homework 3 Overview
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• Part one: parse genbank (.gbff) file with S. pyogenes genome
• Extract all CDS features, coordinates (note: join(), complement())

• Extract genomic sequence, compute reverse complement

• Part two: build a site model for translation start sites (TSS)
• Compute nucleotide frequencies at annotated TSS positions

• Compute nucleotide frequencies throughout genome (both strands!)

• Compute weights using log2 ratio of the appropriate frequencies

• Part three: compute scores using site model
• Scores for every annotated TSS (21-nt window centered on)

• Scores for every 21-nt window in the genome (both strands!)



Genbank File Format - Header
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Genbank File Format - Features
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17489..18655

18715..19620

complement(19811..20314)

complement(20233..20508)

complement(20815..21078)

21181..21399

21407..22348

join(1465392..1467904,1469241..1469293,1470517..1474013)

complement(join(1489713..1489964,1489964..1490713))

join(1530586..1531323,1531325..1531639)

complement(join(1544384..1544764,1544764..1545714))

complement(join(1590334..1590426,1590426..1590536))

complement(join(1592665..1594125,1594127..1597987))

Other coord. string examples:



Genbank File Format - Sequence
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5’

3’ 5’

3’

pre-mRNA

Mature transcript

5’ AAAAA-3’

Genome

CDS5’ AAAAA-3’

Site model

(+) strand gene

Transcription, polyadenylation

Splicing, introns removed

join(…)

Homework 3 – CDS Structure
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5’

3’ 5’

3’

pre-mRNA

Mature transcript

5’ AAAAA-3’

Genome

CDS5’ AAAAA-3’

Site model

(-) strand gene

Transcription, polyadenylation

Splicing, introns removed

join(…)

complement(…)

Homework 3 – CDS Structure
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CDS5’

Site model

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10

21-nt motif

(A, C, G, T)

Homework 3 – Site Model
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(A, C, G, T)

Homework 3 – Site Model
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(A, C, G, T)

Homework 3 – Site Model



Homework 3 – Score Histograms

18



19

test1.gbff

Homework 3 – Test Case Results



Homework 3 – Position List
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Homework 3 – Output Summary
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(Max score possible given scoring 

matrix, not max observed score)



Homework 3 – Notes
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(slight difference from HW1, HW2)

Use 4 decimal places in outputs

(except 10 for max score)

Test 1

does not contain N’s

will not produce “lt-50” scores

does not require -99.0 handling

Test 2

does contain N’s

will produce “lt-50” scores

does require -99.0 handling



Homework 3 – Tips
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Homework 3 Questions ?
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test1.gbff



Reminders
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• Homework 3 due this Sunday Jan. 29, 11:59 pm
• Single text file, compressed with gzip

• name in the file: camplisson_hw3.txt.gz

• Homework 4 will be posted tomorrow



…
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