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Homework 4 Wrap-up
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V 0

V 1

V 2

V 3

V 4

V 5

E A 0 1 -1.49

E T 1 2 -1.49

E C 2 3 0.74

E T 3 4 -1.49

E G 4 5 0.74

5’-ATCTG-3’

A -1.49

C 0.74

G 0.74

T -1.49

N 0

genome.fa

soring_scheme.txt
Program 2 Program 1

0 1
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2
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3
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4
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5
G, 0.74
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Pointers: conceptual introduction

5 houses 5 pointers to houses



Information Content



Information Theory
Quantifying information

4/7/22, 12:23 PM {\displaystyle \mathrm {H} (X)=-\sum _{i=1}^{n}{\mathrm {P} (x_{i})\log \mathrm {P} (x_{i})}}

https://wikimedia.org/api/rest_v1/media/math/render/svg/bfe3616dee43f6287d4a4e2a557de8d48ad24926 1/1

Information entropy

Heads 

Tails ✅

❌

H(toss) = -(p(heads) * log2 (p(heads) + p(tails) * log2(p(tails))

Claude Shannon
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H(toss) = -(0.5*log2(0.5) + 0.5*log2(0.5)) = 1.0 bit

“binary digit” → “bit”
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Topics for future discussion sections?

• Scalable and reproducible bioinformatics pipelines (Snakemake)

• Parallel computing: threading, multiprocessing, cluster computing

• General programming tips, languages (Python, C++, Unix tools)

• Version Control / Github

• Jupyter Notebooks / JupyterLab

• Recent DNA sequence algorithms from literature

• Virtual environments: how and why

• Fast array computing in python

• Relational database design
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Jupyterlab IDE on GS Cluster

Web browser interface to GS cluster
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Simple pipeline in Snakemake
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Vectorized array operations in python with numpy

13https://numpy.org/install/
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Vectorized array operations in python with numpy

18https://numpy.org/install/

Zero division error:

+1 to bg counts

Log(zero) error:

- Mask with (e.g.) 1.0

- Set to -99.0 after log

https://numpy.org/install/


Vectorized array operations in python with numpy

19https://numpy.org/install/

https://numpy.org/install/


Preview: 8bit encoding DNA sequences

20chatGPT
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Homework 5 Overview
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Homo sapiens Bubalus bubalis Xenopus tropcalis

Insulin



Homework 5 Overview
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Insulin

Goal: find the best (local) multiple sequence alignment of three 

insulin proteins using the BLOSUM62 score matrix

Approach:

• Write a program that builds a weighted, 3D edit graph for the 

three sequences and exports it to .txt representation

• Determine the max weight path using your HW4 program



Homework 5 Overview

24http://bozeman.mbt.washington.edu/compbio/mbt599_2022/Lec8.pdf

1 seq → 1-D sequence graph 2 seqs → 2-D Edit graph(pairwise alignment)

http://bozeman.mbt.washington.edu/compbio/mbt599_2022/Lec8.pdf
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Pairwise alignment



Homework 5 Overview

26http://bozeman.mbt.washington.edu/compbio/mbt599_2022/Lec9.pdf

2 sequences → 2-D (pairwise alignment) 3 sequences → 3-D (multiple alignment)

(each cell ^ )

http://bozeman.mbt.washington.edu/compbio/mbt599_2022/Lec9.pdf
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Homework 5 Overview

Sum of pairs scoring
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Homework 5 Overview
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Homework 5 Questions ?
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Insulin



…
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