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Agenda

Homework 5 preview



Homework 5 preview



Overview

1. Build a weighted edit graph for 3 amino acid sequences
of the insulin protein (human, frog, water buffalo) using
the BLOSUMG62 scoring matrix and save it as a text file

2. Use your program from HW4 to find the max weight
path through the edit graph (aka the alignment)



Weighted edit matrix: 2 sequence example
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Weighted edit matrix: 2 sequence example

Example features:
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Weighted edit matrix: 2 sequence example

Example features:
o \Vertex (1,0)
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Weighted edit matrix: 2 sequence example
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Weighted edit matrix: 2 sequence example
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Weighted edit matrix: 2 sequence example
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Weighted edit matrix: 2 sequence example
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BLOSUMG6G2

Getting edge weights

using the BLOSUMG62 score matrix for the pairwise scores:

Matrix edges

o Weight
e Edge-T
o Weight

e Edge --
o Weight

e Edge GC
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Gap penalty:



BLOSUMG6G2

Getting edge weights

using the BLOSUMG62 score matrix for the pairwise scores:

Matrix edges

o Weight
e Edge-T
o Weight

e Edge --
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BLOSUMG6G2

Getting edge weights

using the BLOSUMG62 score matrix for the pairwise scores:

Matrix edges

-3

o Weight
e Edge-T
o Weight

e Edge --
o Weight

e Edge GC
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BLOSUMG6G2

Getting edge weights

using the BLOSUMG62 score matrix for the pairwise scores:

Matrix edges

-3
-6

o Weight
e Edge-T
o Weight

e Edge --
o Weight

e Edge GC
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BLOSUMG6G2

Getting edge weights

using the BLOSUMG62 score matrix for the pairwise scores:

Matrix edges

o Weight: -3

e Edge-T
o Weight: -6

e Edge --
o Weight: 0

e Edge GC
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Now again with cubes (3-sequence alignment)

Seq 2

GIPATW
T{WAPG
TJYWPP

l

weight(GT:T:) = score(GT:) + score(GT:) + score(T:T:)




Now again with cubes (3-sequence alignment)

Seq 2

GPATW Seq 1
TTWAPG Seq 2
T.YWPP Seq 3




First, consider vertices

Seq 1

< ~ (0,0,0) (1.00)
’ %w GPATW
(0,0,1)0O 91,0,1) T WAP G

T-YWPP

N

(1,1,0)

O
(0,1,1) (1,1,1)

# INPUT FILE
Vv 0,0,0
V1,0,0
VvV 0,1,0
VvV 0,0,1
V11,0
V1,01
V0,1,1
V1,11




Then, edges

Seq 1 # INPUT FILE
o VvV 0,0,0

(1,0,0) V 1,0,0
vV 0,1,0

Seq 2

(0,0,1)¢

GPATW V0,0,1
V11,0
\(1’0’1) T1 WAPG V1,0,1
T.YWPP |Voi1

G E G--0,0,01,0,0 ---

s E-T-0,0,00,1,0 ---

E--T.0,0,00,0,1 ---

E G-T.0,0,0 1,0,1 -
3 E-T:T.0,000,1,1 -
(0,1,1) (1,1,1) E GT:T.0,0,01,1,1 ---

V1,1,1
(1,1,0) EGT-0,0,01,1,0 -

weights??? —




Now again with cubes (3-sequence alignment)

Seq 1

(0,0,0) (1,%,0)

(o,o,m% M

Seq 2

©;
(0,1,1) (1,1,1)

Ti
T2

PATW
WAPG
YWPP

weight(GT:T2)

# INPUT FILE
Vv 0,0,0
V1,0,0
VvV 0,1,0
VvV 0,0,1

E GT~-0,0001,1,0 ---
E G-T.0,0,01,0,1 ---
E-T.T-0,0,00,1,1 ---
E GT:T.0,0,01,1,1 ---

= score(GT1) + score(GT:) + score(T:T2)
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GIPATW

T{WAPG
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l

weight(GT:T2)

(1 ,%,0)

th cubes (3-sequence alignment)

score(GT+) + score(GT:) + score(T:T2)

IN WI
(0,0,0)

Seq 1

Now aga

(1,1,1)

(0,1,1)
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th cubes (3-sequence alignment)

score(GT+) + score(GT:) + score(T:T2)

IN WI
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Seq 1

Now aga

2+-2+5
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Now again with cubes (3-sequence alignment)

Seq 1

(0,0,0) (1,%,0)

(o,o,m% M

Seq 2

©;
(0,1,1) (1,1,1)

GIPATW
T{WAPG

TJYWPP

weight(GT:T2)

# INPUT FILE
Vv 0,0,0
V1,0,0
VvV 0,1,0
VvV 0,0,1

E GT~-0,0001,1,0 ---
E G-T.0,0,01,0,1 ---
E-T.T-0,0,00,1,1 ---
E GT:T-.0,0,01,1,1 1

= score(GT1) + score(GT:) + score(T:T2)
=-2+-2+5

=1



What to turn In...

The maximum path score
A list of all edge weights
(sorted alphabetically by
edge name)

A histogram of edge
counts (again, sorted
alphabetically by edge
name)

The highest-scoring
alignment, formatted
vertically

Score: 82.0
Edge weights:
-A=-12
-C=-12
-D=-12
-E=-12
-F=-12

list all edge weights in alphabetical order
(only first/last 5 shown here)

YYS=3
YYT=3
YYV =5
YYW = 11
YYY =21

Edge counts:
--A = 8832
--C = 17664
--D = 52992
--E = 70656
--F = 44160

list all the edge counts in alphabetical order
(only first/last 5 shown here)

YYS = 48

YYT =24
YYV =72
YYW = 24
YYY =60
Local alignment:
KKK

DLK
YWY

G--

LFL

KVN

REH

IPI



Office hours

Reminder:

Homework 5 is due Sunday, February 16th at 11:59pm!



