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Foege 3rd Floor



https://www.dnabaser.com/articles/IUP
AC%20ambiguity%20codes.html



HW2 Overview

Longest exact sequence match 
from HW1 is ~200 bp.
How surprising is that?

Let’s find out: Generate some 
simulated sequences, and run 
HW1 on those to compare.



HW2 Overview
First part: Write a program to
•Read a fasta file

(to use for specifying models)
•Generate sequences

(using said specified models)
•Save generated sequences as fasta files.

Second part:
•Run HW1 on your simulated fastas.



HW2 Overview
Generating sequences:
•Equal frequency
•Matched nucleotide frequency

(order-0 markov)
•Matched dinucleotide frequency

(order-1 markov)
•Matched dinucleotide frequency x10



HW2 Overview

Equal frequency assumption

P(A) = P(C) = P(T) = P(G) = 1/4



HW2 Overview
Order-0 Markov:
reference sequence: ACTGATGTGCAA

Counts:
A: 4
C: 2
G: 3
T:  3

Frequencies:
A: 1/3
C: 1/6
G: 1/4
T:  1/4

divide by
length of
sequence
   à 

P(A) = 0.33
P(C) = 0.16
P(G) = 0.25
P(T) =  0.25



HW2 Overview

Order-1 Markov:
Lets do an example!!

Reference sequence:
ACTTGATGGAATGGTACAATGAGCGATC



HW2 Overview
Reference sequence:
ACTTGATGGAATGGTACAATGAGCGATC

A C T G

A 2 1 4 1

C 2 0 1 1

T 1 1 2 4

G 4 1 1 1

First nuc

Se
co

nd
 n

uc

A C T G

A 0.22 0.33 0.5 0.14

C 0.22 0 0.12 0.14

T 0.11 0.33 0.25 0.57

G 0.44 0.33 0.12 0.14

Given nuc

P(
ne

xt
 n

uc
)

May need to transpose to match the
homework template :)



HW2 Overview
Run HW1 on each of your simulated fasta 
files.

 seq1: 10MB region of human genome, 
  from HW1
 seq2: The simulated sequence



HW2 Overview

How do you expect each of the models will 
alter the histogram? The length of the 
longest sequence match?



HW2 Overview
Please!!

Run diff (or some other 
comparison tool) to make 
sure your formatting 
matches that of the 
template!

Makes things easier for me 
:)


