Distance Matrix: Concept Mode

This tutorial explains how to create a Distance Matrix from a multiple sequence alignment.
The “distances” calculated are a measure of how different the sequences in the alignment
are from one another. A distance of 0 means the sequences are identical, and a difference of
1 means they have no similarity at all. CENTRAL IDEA: The more similar the sequence, the
more closely related they are (and the organisms they come from.

Concept Mode

(1)Shows how the initial distance matrix is built from pair-wise comparisons of all the
sequences in the alignment.

(2)Shows how the distance matrix is used to build a tree by joining “neighbors”.

Step 1: Compare sequences — All sequences are compared to all other sequences
and the number of differences are counted. The proportion is the number of
differences divided by the total number of positions compared.

Positions of Alighment Distance Matrix
1 2 3 4 5 6 7 8 9 10 NumberDifferences Proportion
_ s1| - s1| -
Compare first 2 sequences = $2 ) 2 _ i
S3 - S3
sS4 3 differences. Proportion is
These sequences differ at S5 B (E c!ifferences oyt' ARy —
three positions, 2, 3, and 6. 1 2 totalalignment positions). 4 5

The rest are the same.

Continue to next pair. —SBTEP ) ( RESET ) [ QUIZ MODE )




Distance Matrix: Concept Mode

Step 2: After completing the Matrix, the algorithm joins the sequences with the fewest
differences (the most similar sequences).

Positions of Alignment Distance Matrix In this example:
1 2 3 4 5 6 7 8 9 10 NumberDifferences Proportion  Seduence 2and 5
s1/A ATATCCTGG s1- s1 - are the most
similar. They are
s20/A CCATGCTGG s2/3 - 5203 - the firct 1o b
s3I A AGATACTGG Ss3 2 3 - s3(/02 03 - joined.
s4 T A AATTT CTATC sS4 5 6 5 - S40.50.6ﬁ.5/-
$SAGCATGC CTGG s5/3 1 3 6 - 5503000306 -
1 2 3 4 / 2 3 4 5
s1 | - s1 s2 S5 s3 s4
(52,55) 03 - [ ] [ ]
s3 |02 03 - These are the first to be joined in
s4 (05 06 05 - the phylogeny (nearest
S1 (S2,55) S3 sS4 neighbors).
I |
(51,(82,85),53,54)
(STEP ) (RESET ) ( QUIZMODE )
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Step 3: After joining the first two tips, the sequences are joined as a single group and
the distance matrix is recalculated. Again, the closest pair of sequences (or sequences
groups) are joined in the tree.

s1 | -
(52,5) 0.3

Recalculated Matrix: In this example, the - 03
matrix averages the distances of S2 and S5 to sa |05 \Q:6 05

all other sequences.

s1 (sz,\sq s4

Then the algorithm finds the
smallest distance and joins that
pair. In this case S1 and S3.

(s1,s3) -
(S2,55) -
s4a | 05 N6 -
(s1,53) (sz)s)s&

The process is repeated until
there is only one pair left.

Example Recalculation:
The distance of (S1,S3) to S4 is 0.5
The distance of (S2,S5) to S4 is 0.6

((s1,83),

(52,55))

s4 = 055 -
((s1,53),

The average of these two is 0.55 — | (s2s5) >

S1

[ ]

S2 S5

N\

(51,{82,85),53,54)

S3

The line below
the phylogeny
is the text
version of the
tree. Notice
how the
parentheses
indicate the
relationships.



Distance Matrix: Quiz Mode

In the QUIZ mode, the user calculates the sequence differences and proportion of
differences among the sequences, checking the values in the distance matrix tables.

Positions of Alignment Distance Matrix

1 2 3 4 5 6 7 8 9 10 NumberDifferences Proportion
S11lA G T TACGTCG G 81 - s1| -
$2/|T ATTAACGCA AT s2/ - 2@l -
s$3]A G TTAGGT C A A s3] | . s3| [ -
S4/A G TTACGTCTCG saf | - sa| | -
s$s|A G TTATGTG CATC s [ - s 7 1 -

1 2 3 4 5 1 2 3 4 5
Also fill in the

(s;,:a) — / recaIFuIated distance

— matrices.
s3 - ((51,54),52,53,55)
ss | [ [ -

(S1,54) S2 S3 S5
(s1,58) -
S2 -
(3,55) ) ((51,54),52,(53,55))

(S1,54) S2 (S3,55)
((51,54),(53,55)) .

s2 ] - (((51,54),(53,55)),52)

((51,54),(53,55)) S2



