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Abstract

This paper is a scientific essay for the topic; “What is alignment?”. It includes introducing several

DNA sequence alignment strategies, my own way and apply the ‘Phylo’ game.

Summary

Sequence alignment is an arranging the sequences of DNA or protein in bioinformatics. The important
thing is how to arrange correct and fast. So, a strategy is most important of alignment because computer
program replaces handwork in present, the amount of data does not affect to time of alignment.

Therefore, many biologists developed alignment program and published.

One of these is ‘Dot Plot Sequence alignment’. This way compares two sequences and can be easy to
identify insertion, deletions and so on. First step of this method is making 2D-plot. And then, marks dot

on matching sequence (Figure 1) and finds the deletion or insertion (Figure 2).
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Second, to align several sequences, ‘Clustal Omerga’ program is useful. It also pairwise sequence
alignment tools. I already used it so show an example and some tips. For instance, I analyses PCNA
protein sequences of human, zebrafish and xenopus. First step is to find sequence on PubMed site

(Figure 3).
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Figure 3
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d. copy and paste protein sequences after type in > (species)’ and change the OUTPUT FORMAT

from ‘Clustal w/o numbers’ to ‘Clustal w/ numbers’. It can be easy to comparing the sequences.

y = PCNA-Gene x 1 = PCNAprolifer: x 1 = prolfensting ¢ X { = pena prolfers x 1 = prolferating « % | = pena prokfers x 1 = prolferating < x ¥ Cusual Omes x Q. (LTI

@ Black

C 0 | ® wwwebiacuk/T % *

board Leam i MI% - FTT ($T- 22 Home - PubMed u <M EMB q eCards - Hy ScienceDirect [ YeongJae Kim - Bi

EMBL-EBI Services Research Training  About us

Clustal Omega

Input form  Web services | Help & Documentation < Share | % Feedback

Tools > Multiple Sequence Alignment > Clustal Omega

Multiple Sequence Alignment

<]

For

ustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three or more sequences.
the alignment of two sequences please instead use our pairwise sequence alignment tools.

STEP 1 - Enter your input sequences

Enter or paste a set of | PROTEIN ¥ | sequences in any supported format

Or. upload a file | g 4% | Mue e &8

STEP 2 - Set your parameters

OUTPUT FORMAT | Clustal w/ numbers ¥

The default sett

[ More options

e. result

CLLETAL O

HEMIPUS
Human
Febraf ish

HEMOPUS
Human
Zebraf ish

HEMOPUS
Human
Zebraf ish

HEMDPUS
Human
Febraf ish

HEMOPUS
Human
Febraf ish

(.23 multiple sequence alignment

nf ear vaasi lkkylealkdl ideacwd i tssais]gsndsshes vl t | radaf dty 3]
nf ear vaasi kkylealkdl ineacwd i sssawnl gsndsshyes w1t | reeaf dty 3]

nfearvaasi lkkylealkdl i teacwdvsssaislgsndsshes vl t | redaf dsy Gl

""""""""""""""" ::***:."""""'"""':***:*

redrngs igvknssnsk i 1 kmasedi it | raedradtvtmd espnoelysdyent: | md 120

redrnlamgyn | tsmsk i 1kcagnedi it | raedradt 1a v eapnoekysdyenk: [ md 120

rc:u:l rolangyn | ssmsk i Hkoagnedi it | raedradala v et | noskysdywenk | md 120
: Vikd L kb B Vi ikEd ) bdkddddddbdddd

Idveq|gipeqevscy i knpsaef aricrd | sqiodavwy | scakdavkf sasge lgtany 180

Idveq|gipeqevscvwknpsgef aricrdlshigdavy i scakdavkf sasge lgnani 180
Idveq|gipegevscvwknpsaef aricrdlsgiodavn i scakdavkf sasge lgtani 180
---------------- e T

klsatsnvdkeseavt femnepegl tfal reInf ftkatplsptyt lansadip lwweyk 240
klsatsnvdkeeeayt femnepegl £ al reInf ftkatplastyt lsnsadvp levevk 240

klsatsnvdkedearyt femnepyal if alnw Inf ftkatplsktvt lsnsadip Iweyk 240
......................... FE AEbhEE bbb S diAhE A

iadmabwekyy lapk iedesas 261
iadmah |k lapkiedesgs 261
iadnghvkyy lapkideess- 260

o i

Third, I developed some ideas of how to perfect alignment. I think most people find instinctively

matched big fragment of sequences to align sequences. Therefore, I select sequential short fragment

(10~15bp) from 1* sequence to last letter. And give a score which show how many sequence match to

others. When

I find best score, do pairwise sequence alignment based on the best score fragment.

Advantage of this method, if the sequences’ length is very different, it cannot easy to find start point.
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So I notice initial point first and pairwise alignment.

Finally, how to develop this method and apply? If many people play the game and work on alignment

in the same time, it is nice sound. So some people make games named ‘Phylo’. It is alignment game

and data to analyze human alignment mechanism(Figure 4).

Figure 4.
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b. Using the solving mechanism, makers can easily solve the alignment.
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