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Finding Patterns in DNA
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Login to Course Website 
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Next Steps

3



Comp 555 - Spring 2020

For those without a login...
●

●
●
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MUST be your ONYEN

Your UNC email
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You've seen a genome… let's scale up
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This is the same FASTA 
format file parser from 
last lecture

This is a recent version 
of the human genome. 
But, we're only going to 
look at a subset of it. 
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What's inside

●

●

●

●
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Missing Puzzle Pieces
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What it's sequence looks like

●

●

●
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Let's reformat our sequences
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A quick helpful function
●
●

●

●

●
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We didn't consider the 
reverse complement 
sequence of our viral 
genome because it was 
an RNA genome.
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Let's consider some k-mer statistics
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This is similar to our kmer counter from 
last lecture, except every k-mer is 
consider twice. Once as it appears, and 
once as it's reverse complement.

We'll also skip over any k-mer with an 'N' 
or with one of those strange IUPAC bases.

A "for-else" 
statement.
Have you seen 
one of those 
before?
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DON'T RUN IT!
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'1', 248956422, 4133410, '1388.88 secs'
'2', 242193529, 4175438, '1364.77 secs'
'3', 198295559, 4184312, '1064.28 secs'
'4', 190214555, 4188228, '1155.32 secs'
'5', 181538259, 4190446, '1031.80 secs'
'6', 170805979, 4191700, '930.77 secs'
'7', 159345973, 4192490, '1025.24 secs'
'8', 145138636, 4192908, '931.29 secs'
'9', 138394717, 4193190, '751.69 secs'
'10', 133797422, 4193464, '827.02 secs'
'11', 135086622, 4193648, '780.05 secs'
'12', 133275309, 4193788, '724.03 secs'
'13', 114364328, 4193862, '635.01 secs'
'14', 107043718, 4193926, '534.36 secs'
'15', 101991189, 4193988, '530.65 secs'
'16', 90338345, 4194048, '478.42 secs'
'17', 83257441, 4194088, '447.81 secs'
'18', 80373285, 4194110, '448.31 secs'
'19', 58617616, 4194136, '345.26 secs'
'20', 64444167, 4194158, '363.14 secs'
'21', 46709983, 4194166, '251.95 secs'
'22', 50818468, 4194182, '253.91 secs'
'X', 156040895, 4194200, '866.71 secs'
'Y', 57227415, 4194200, '189.44 secs'
'MT', 16569, 4194200, '  0.10 secs'
3088286401, 4194200

●

●
●
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What does the distribution look like?
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It looks like the sum 
of at least two 
normal distributions.

One with a mode 
around 20 and a 
second with a mode 
near 125. 
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What could we learn from other values of k
●
●
●
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What's with all the 
odd numbers?
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While I was bored last night...
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TGGCCGAATAGGAACAGCTCCGGTCTACAGCTCCCAGCGTGAGCG|ACGCAGAAGACGGTGATTTCTGCATTTCCATCTGAGGTACCGGGT|TCATCTCACTAGGGAGTGCCAGACAGTGGGCGCAGGCCAGTGTGT|GTGCGCACCGTGCACGAGCCGAAGCAGGGCGAGGCATTGCCTCAC|

CTGGGAAGCGCAAGGGGTCAGGGAGTTCCCTTTCCGAGTCAAAGA|AAGGGGTGACGGTCGCACCTGGAAAATCGGGTCACTCCCACCCGA|ATATTGCGCTTTTCAGACCGGCTTAAGAAACGGCGCACCACGAGA|CTATATCCCACACCTGGCTCGGAGGGTCCTACGCCCACGGAATCT|...
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Most places look like this...
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Zooming out
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Repeated regions of our genome
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TEs are everywhere
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Let's find all copies of one of our repeats
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And look around where we found them
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An Endogenous Retrovirus
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Next Time
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