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ABSTRACT
In many research applications large number of similar looking peptide sequences needs to be analyzed

for study of small differences using visual alignment technique called Multiple Sequence Alignment. For
better understanding of proteins and their functions, it is necessary to align the strong bonds of each
sequence and observe the changes in weak bonds. Multiple sequence alignment identifies and quantifies
similarities and differences among several proteins visually or graphically. The dissimilarities in multiple
sequences can be due to evolutionary processes such as mutation, insertion or deletion of amino acid
residues. |n multiple sequence alignment, most of the technique uses pair wise alignment method which is
time consuming and computationally intensive. Performance of the algorithm presented here is found
mor e efficient compared to recently reported techniques.

Keywords- keyword, Occurring Freguency, backtracking, threshold value, iterative alignment.

INTRODUCTION
Proteins are polymers of amino acids and can beedeas a sequence of characters using 20 letter
alphabet set excluding {B, O, U, J, X, Z} whereich alphabet corresponds to an amino acid. A protei
folds to form a stable tertiary structure. Eactuduire is capable of performing a unique function.
Proteins are basic building blocks of cell and iagd in various tasks. The string nature of proteps
in utilizing powerful algorithms of text processirtg compare and align for similarity and minute
changes. By aligning two or more protein sequenités,possible to identify any relation betweee th
sequences in terms of structure or function.
Multiple Sequence Alignment (MSA) is an essentiall tfor phylogeny inference, protein structure and
thereby its function prediction. It is also used &@her common tasks in sequence analysis likefmoti
finding, sequence similarity search, structure jtexh, identifying evolutionarily or structurallselated
positions or remote homologs. Aligning three or ensequences of different length can be difficuibnf
the outcome of MSA, sequence homology can be pestiand phylogenetic analysis can be done to
evaluate the correlation between evolutionary ndgFigure 1 explains the basic meaning of MSA with
an example. Similarity among sequences shows stronds and differences represents weak bonds.

Fig.1: An illustration of Multiple Sequence Alignment
MLVAASPLAANAGVTVTPLLLGYTFQD }

APLAANAGTTTVTVTPLLLGYTFQDSQHN Unaligned
MKLSRIALPPMAMLVAAPLAANAGVTVTP
MKLSRIALFAMLVAAPLAANAGVTVTP Sequences
MKLSRIALAMLVAAPLAANAGVTITP

............ MLVAASPLAANAG. . . VTVTPLLLGYTFQD
Assrossnnssanssnns PLAANAGTTTVTVTPLLLGYTFQDSQHN Aligriad
MKLSRIALPPMAMLVAA . PLAANAG. . .VTVTP g
MKLSRIALF. . AMLVAA.PLAANAG. . .VTVTP Sequences
MKLSRIAL...AMLVAA.PLAANAG. . .VTITP
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The protein sequences chosen for alignment arama&skto have an evolutionary association by which

they share an ancestry. For alignment of a paisazfuences, one must have an idea about which
alignment is better than another i.e. a measutieeofjuality and accuracy of an alignment. Althotlggre

are many programs available for pair-wise sequafigament, the most widely acknowledged tools use

variations of the dynamic programming methoBair-wise Alignment uses align cost, gap cost and
penalty and select the alignment which has mininmatal cost. Extending these methods to multiple

sequences causes a number of problems, among w&hécthow to measure the cost of a multiple

alignment and how to choose gap costs reliable thighmeasure chosen

LITERATURE REVIEW
MSA is one of the most elementary problems in camajanal molecular biology. The best known
scheme for finding an optimal alignment uses dymapnogramming in which execution time increases
exponentially with the number of sequences to lgmetf. Heuristic techniques have gained popularity to
reduce the time complexity of alignment. Some @f thethods in this group include DiAligrClustalX
(i.e. Windows version of Clustal\f) T-Coffee (Tree-based Consistency Objective FonctFor
alignment Evaluatiort) MAFFT (Multiple Sequence Alignment by Fast Fouri€ransform§ and
MUSCLE (Multiple Sequence Alignment by Log Expeitia)’. These methods make use of pairwise
alignments as a basis for multiple alignments. Rogechniques for MSA can be categorized as:
* Progressive Alignments
» lterative Alignments
Progressive Alignments are the most widely used technique in which seeermre added one after
another for alignment. First it generates the gtide which shows relationship between sequencgs an
according to that it adds further sequences. Tmsaach has benefit of speed and simplicity botthn wi
rational sensitivit§.
ClustalW is a tool that computes pair-wise alignments fbagainst all sequences and stores the scores
in a matrix. A guided tree is built which will suggt the order in which pairs of sequences are to be
aligned and combined with previous alignments t@mioban MSA.
In T-Coffe€, sequences are aligned in a progressive manney asionsistency-based objective function.
It uses results from Clusta¥nd other similar programs as input sequenceguattiices more accurate
alignment of distantly related proteins.
COBALT generates constraints and uses them to ecreamultiple alignment. It is an example of
progressive alignment methiod
MAFFT implements a combination of both, progressivel iterative heuristics. It assumes that thetinpu
sequences are all homologous that are descendacaftmmmon ancestor. It also provides the faailfty
adding unaligned sequences in already align seggeparallel processing and alignments with differe
constraint&
In lterative Alignments method, optimal alignment is achieved by improvihg alignments in each
iteration. Every such improvement is consideredaatiorf. The method for improvement can be either
stochastic or deterministic. When no more enhano&nare observed, the iterative procedure can be
terminated.
DiAlign is an iterative program that first focusas local alignments between sub-segments or snbstri
or sequence motifs without having a gap penaltye @lignment of individual sub-segment is then
achieved with a matrix representation like dot-imatfot in a pair-wise alignmeht
MSA is an important bioinformatics tool. No perfenethod exists for assembling MSA and all the
available methods do approximations (heuristicSMIBASE is a standard database consisting of
reference alignments used to compare the qualitalighments produced by the various alignment
programs. It is suggested'inthat different alignment methods react in différevays for aligning
sequences in BAIIBASE.

PROPOSED METHOD
We have developed a methodology for multiple segaielignment, in which there is no need to build
any matrix or a directed tree. A keyword, occurrirggiuency, threshold value and keyword group are
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used to generate an order of group of keywords eoufed for alignment. This process includes
backtracking and keyword-pair frequency. The terafisrred above are explained below.

Keyword: A substring of length 5 obtained from given seausn which occurs not more than once in
any sequence and its frequency is above thresiate v

Occurring frequency: It is number of times a particular keyword occurs initipt sequences.

Threshold value: A predefined minimum frequency value to selecegtord for alignment.

Keyword group: It is collection of most occurring keywords thatpapr in same order in different
sequences.

Ordered Pair: It is non-conflicting pair of keywords occurs ingsences.

Step by step method of proposed MSA algorithm:

1. Load the homologous protein sequences.

2. Find list of keywords based on its frequency amdshold value.

3. Find list of ordered pairs of keywords with thetcarrence frequency. Sort the list in descending
order of frequency.

Make keyword groups using backtracking.

Align all sequences by largest group using paddintg.

Find the keywords’ position of largest group arlcbetier groups.

Generate an order of keywords for alignment.

Align original sequence using the order of keywardd padding dots.

Remove Gap-only columns and display the output.

Above steps are explained with an example in FiQur€he number of input sequences is five and the
threshold value is two.

©ooNo O A

RESULTS AND DISCUSSION

Figure 3 shows the snapshot which contains theesmgs for alignment. Figure 4 shows the image
format of these sequences. Each color represeatkayword. This format of representation is usédul
viewing and analysis of the alignment results. Aligent of sequences in text format is shown in Egur
5. Figure 6 shows the aligned output in the imagenét. The gray color displays the dissimilaritydan
empty columns. Colors are not unique to keyword ithane-to-many mapping is done among color and
keywords. The aligned sequences are sorted basttkarumber of keywords present in the sequences.
These keywords can be highlighted for further asialy

Fig. 2: Methodology is explained with Example

MLVAASPLAANAGVTVTPLLLGYTFQD
APLAANAGVTVTPLLLGYTFQDSQHN

MKLSRIALPPMAMLVAAPLAANAGVTVTP Unaligned Input

MKLSRIALFAMLVAAPLAANAGVTITP Sequences
MKLSRIALAMLVAAPLAANAGVTITP
Occurring Frequency
and Threshold
Group Keyword
. No No
- L4
5 e 38? fa 13 G, 17 Contflicting
, y 20, 11 0, 10 Keywords
3. AGVIV 005, 11, 0 0, 15
4. AMLVA 005, 0, 5 0, 22 1. MKLSR
5. ANAGV 004, 6, 20 4 @ 2. KLSRI
6. APLAA 003, a4, 18 0, 18 3. LSRIA
7. GVUTIT 003, 3, 8 0. 16 4. SRIAL
8. GVIVT 003; 25, 1 0, 25 5. AMLVA
5. GYTFQ 003, 22, 4 o 1 Alignby | g, Muvaa
10. KLSRI 003, 19, 3 0 6 Largest 7. PLAAN
. 11, Eniw 003, 18, 16 | Groups o, 20 | Group& 6. rLamna
List of 12. LGYTF Peir 003, 17, 10 Using 0, 11 Positionof | 9. AANAG
Keywords 13. LLGYT |Rrequency| 003, 16, 25 |Backiracking | 0, 0 All Groups | 10. ANAGV
= 14. LLLGY 003, 15, 22 0. 5 11. NAGVT
15. LSRIA 003, 10, 15 0, 18 12. BGVTI
16. LVAAP 003, 1, & o 3 13. AGVTV
L7s, MATEN 002, 8, 28 o, 8 1%, oW
18. MLVAA 002, 28, 24 0, 28 15. VIVTP
19. NAGVT 002, 27, 23 0, 24 16. TVIPL
20. PLAAN 002, 24, 27 0, 27 17. VIPLL
ol i 002, 23, 21 0, 23 18t TRIED
22. SRIAL 002, 21, 14 0, 21 19. PLLLG
23. TPIEL 002, 2, 7 0, 14 20. LLLGY
24. TVTPL 002, 19, 2 o, 13 21. LLGYT
£5. VBAPL 002, 14, 13 T, 18 4
:2 VIITP aoz, 13, 12 15 @ :
T B K
L p 25 TE by Padding
Dots
............ MLVAASPLAANAGVTVTPLLLGYTFQD i
E . P ———— PLAANAGVTVTPLLLGYTFQDSQHN A]Jgnzd
MKLSRIALPPMAMLVAA . PLARNAGVTVTP Output
MKLSRIALF. . AMLVAA. PLAANAGVTITP Sequences
MKLSRIAL. . . AMLVAA . PLAANAGVTITP
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Fig. 3: Protein Sequences without
Alignment

Multi-Sequence Aline <MKLSRI

Int. J. Pure App. Biosci. 2 (3): 139-144 (2014)

ISSN: 2320051

Fig. 4: Protein Sequences in Image Format
without Alignment

Multi-Sequence Aline <MKLSRIALATMLYAR.sim >

MELSEIALATMLVAAPLALANACYTYTPLLLGYTF QD TQHNNGSHDGEL THGEELODD LFVGALLGCTELTFULGE
MHLSRIALATHLVWAAPLALANAGYTVTPLLLGY TF QD TOHNNGGHDGEL TNGRELODD LFVGARLGIELT FULGE)
MELGRIALATMLVAAPLAAANAGUTYTPLLLGY TF QB TOHNNGGRDGEL TNGPELQDD LFVGALLGIELT PULGF
MELSRIALATMLVAAPLALANAGYTYTPLLLGY TF QD EQHNNGSHD GNL THGPELODD LFVGALLGTELT PULGE
MHLSRIALATHLVAAPLALANAGYTVTPLLLGYTF QDS EHNNHKL TDSPELODDLFVGARLGIELT PULGFELEY]
MELSRIALATMLVAAPLAAANAGUTYTPLLLGY TF Qb S0HNNGGRDGNL TNEPELODD LFVGALLGIELT PULGF,
MELSRIALATMLVAAPLALANAGYTYT PLLLGY TF QD EQHNNGSHD GNL THGP ELQDD LFVGALLGTELT PULGF
MELSRIALLTMLVAAPLALANAGYTVTPLLLGYTF QDS QHNNGCHDGNL TS PELODD LFVGARLGIELT FULGE,
MELSRIALATMLVAAPLAAANACUTVTPLLLCYTF QDS QHNNGCRDGNL TS PELODD LFVGARLGIELTPULGF
MELSRIALATMLVAAPLAAANACYTYT PLLLGY TF QD EQHNNGSKDGNL TSP ELQDD LFVGALLGTELT PUTLGF
MELSRIALLTMLVAAPLALANACYTVT PLLLGYTF QDS QHNNGCHDGNL TGP ELODD LFVGARLGIELTPULGE
MELSRIALATMLVAAPLAAANACUTVTPLLLCYTF QD SQHNNGCDKEELTNCPELODD LFVGALLGVELT PULGE,
MELSRIALATMLVAAPLAAANAGUTYTPLLLGY TF QBSIHNNGEDEGHL TNGPELQDD LFVGALLGYELT PULGF
MELSETALAMLYALPLALANAGT TYTPLLLGY TFQD SQHNNGEDEGEL TDEPELAND L FVGAALGVELTEWLGEE
MLVALPLARANAGYIVTPLLLGYTFQD T QHNNGGHD GELTHGPELQDD LFVGALLGIELTPWLGF EAEYHQVHGD)
APLAAANAGUTWTPLLLGYTFQDSUHNNGGKD GNL THGPELQDD LFVGAALGIELTPWLGE EAEYNQVKCDVD GAl
MELSETALAMLVALPLALANAGY TYTPLLLGY TFQD THENN S RDHL THNGEMQDDLFVGALL GVEL TPHLGFEAR
IEHLSRIALAMLVALPLLAANAGYI¥TPLILGY TFQDSKHNNSTENLTNGGEL QDD LFVGALLGVELTPWLGFEAE
MELSRIALAMLVAAPLAAANAGYTITPLLLGY TFOD TRHNNGDEHLTNGGEL QDD LFVGALIGVEL TPWLGFEVE|
PPIICY LRI SMELS RTALANLYALPLALANAGYTU TP LLYGY THQD S EHNNDEL TSHARL QDD LEVGAALGVEL
LG¥ TFQD TQHNNGGDKGEL TAGPELODD LFVGARLGVELT PULGF ELAEYHOVKGD LD GTGVAGS EYHQTQINGHF
MLST RIALAMLWALPL MAGVTYTPLMLGYTFOD TOHNNGGDHLTD S AQMD DD LFVGAALGWELT
MELSRIALAMLYALPLALANAGYTITP LMLGY THFD TUHNNGGND GDL TP SVELDDD L FVGAALGVELTPWLGFE
MAYCGLELEQOFLSLEDESMIIS RIALANLYALPFALANA GV TVT PLELGYTF QD TOHNNN GHD GELTS S PEL QD]
A8 PLAAANACYTVTPLLLGY TWOD SEHNNIKL TPHAELODD LFVCAGLCVELT PULGF EREYNOVEGD LD GTGVY
MEMERTALAMLYALP FALANAGYTYTPLMLGY TFQD TUHNNGEDD GELT TEGQMEDD L FVGAATGVELTPWLGEE
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LoadSeq | [Felosd Seq | [ ThisSeq | [ Seasline | [ SeaSon | [ word Mark | [ Save Folder |

[ Load5eq | [ReloadSeq | [ Thissen | [ Seqine | [seqsan | [wodmark | [Save Folder |

Lines: 26: MxlLen:364; Wrds: 408

Lines:26: Mxlen:364: Wrds:408

Fig. 5: Aligned Output in Text Format

Fig. 6: Aligned Opitit in Image Format

- SRIALATMLVALPLARAMAGYTYTPLLLGYTFQDTQHNNGGKDEEL THEPELODDLFVGAALGTELT]
SRIALATHLVELPLALANAGYTYTPLLLGYTFQD TQHNNGGHDEEL THGPELQDDLFVGAALGIELT)

RIALATMLVAAPLARANAGYTVTPLLLGYTFQDTQHNNGEKD CELTHGPELODDLFVGARLCIELT
SRIALATMLUAADLARAMACYTUTPLLLGYTFU NLTHGPELODDLFVGAALGTELT)
- SRIALATMLVAAPLARANAGYTVTPLLLGYTFQDSEHNMHKELTD . . $PELODDLFVGAALGTELT]
- SRIALATMLVALPLARAMAGYTYTPLLLGYTFQDS(HINGGKD EHL THS PELODDLEVGAALGTELT]
- SRIALATHLVALPLARANAGYTVTPLLLGY TFQDSQHNNGGHDEHL THEPELQDDLFVGAALGIELT]
- SRIALATHLVALPLARANAGYTVTPLLLGYTFQDS QHNNGGHDGHL THS PELODDLFVGAALGIELT]
SRIALATMLUAADLARAMACYTUTPLLLGYTFU HLTHE PELODDLFVGAALGTELT)
SRIALATMLUAAPLARAMAGYTVTPLLLGYTFY THSPELQDDLFYGAALGIELT]
SRIALATMLUAAPLARAMAGYTVTPLLLGYTF( THGPELQDDLFYGARLGTELT]
- SRIALATMLVALTLARANAGYTVTPLLLGYTFQDS QHNNGGDHES L THEPELODDLFVGLAALGYELT]
- SRIALATHLVALPLARANAGYTVTPLLLGYTFQDS QHNNGGDEEHL THEPELQDDLFVGAALGVELT]

- SRIALL.MLVALPLARANAGITVTPLLLGYTFQ TDGPELQNDLFVGARLGVEL]]
. MLYAAPLARRMAGYTYTPLLLGYTFQDTQHNHGGKD GELTHGPELQDDLFVGALLGTELT)
APLARRNAGVTVTPLLLGYTFQ) THGPELQDDLFYGAALGTELT]

_SBIALL.
SRIALL.

MLVAAPLARRNAGYTYTELLLGYTFQDTRHNNSEDHLTHHGEN . . QDDLFVGARLGVELT]
HMLVAAPLARRNAGVTVTPLIMLGY TFQDSKHNNSTE. . HLTHGGELQDDLFVGARLGVELT
- SRIALL.MLVALPLARANACVTITPLLLGYTFQD TRHNNGDKHLTNGG. . ELQDDLFVGAATGVELT]
- SRIALAL MLVALPLAMANAGVTVTPLLYGYTUQDSEHNMDELTSHA . . ELODDLFVGAALGVELT]
A A A LEGYTFQDTQHNNGGDREELTAGPELODDLFVCAALCYELT)
-SRIALE MLVALPLARAMAGYTYTPLMLGYTFQDTQHNNGGDHLTDSAGMD .  DDLEVGAALGVELT]
HL - SRIALL.MLVALPLARANAGYTITPLMLGY THFD TQHNNGGHDEDLTDSVELDDDLFVGAALGVELT]
MAYCGLELEQQFLSLEDKSMRISRIALL . MLVAAPFARANAGYTVTPLILGY TFQD T QHNNNGHD GELTSSPELODDLFVGARIGVEL ]
R AAPLARRMAGYTYTPLLLGYTHIDSEHNHNELTDHA . . - ELODDLFVGAGLGVELT]
- SRIALA. MLVAAPFARANAGYTVTPLMLGYTFQDTQHNNGGDDGELTTSGUMEDDLFVGAATGVELT]

MLSLEDHSMIN .

£

Load Seq | [ Fieload Seq | [ TrisSeq | [ Seqaine | [ Seq St | [wordMak | [ Save Folder

Lines:26: MxLen:381; Wids:421

it 1L
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L L N 1L
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LI ARl

-
L LA L L 2}

-

LR DRI L R O ]
LR DRI L TR EE O LT
B A L R W
LE DRI 1] L UL Ll

|- -
|-
-

L UL _RALL]

LUL I |

LURLE I Rl

| s i--. L UL |
LN LU ]

[ DO IR T A ]
L L LI ] UL |
| I - (] LRl

Load Seq | [ ReloadSen | [ ThisSeq | [ Seqtline | [en St | [ WordMak | [ Save Folder |

Lines:26; MxLen:381; Wids:421

We have tested our tool with ClustalX and the ttaleen for alignment of sequences taken from

BAIIBASE data base is shown in Table 1.
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Fig. 7: Comparison with BAIIBASE

Input Unaligned Sequence (BBAOO013) from BALiBASE maa_referencs sSaguancs

=saq00l
MPTEALGETLNEYVVVGREIFTEKEFVTP IWEMO IFATNHVIAKSRFWY FVEMLRRVEKKANGEI LS IKQVFERNFGTVENYGVWLEY DSRTGHHNMY
REYRODTTVACAVTQCY RDMGARNRAQADR ITH I LKV TVKAEDTKRAGI KMFHDAK IRFPLPHRVTKRKNLEVETTARQNTHEA

=xaqO02
MERASGTLREYKVVGRCLPTPRCHTFPLYRMRI FAPNHVVARSRFWY FVSQLKEMEKSSGEIVYCGQVFERSPLEVKENFGIWLRYDEREGTHNMYREY
ROLTTAGAVTQOYRIMGARHRARAHSIQIMKVEE I AAGKCRREAVEKQFHDSK IKFPLPHRVLRROQHKPRFTTKRENTEF

>xagl03
MEASGTLREYKVVGRCLPTPRCHTPPLYRMRI FAPNHVVAKSRFWY FVSQLKRMKESSGEIVYCGQVFEKSFLRVENFGIWLRYDSREGTHNMYREY
ROLT T AGAVTOCY RDMGARHRARAHSIGIMKVEE IAASKCRRPAVEQFHDSKIKFFLPHRYVLRROQEKPRFTTKRENTEF

BALiBASE reference ocutput

>seqiol

.............................. MPTEALGETLNEYVVVGRKIPTEKEFVTPIWEMQIFATNHV IAKSRFWY FVSMLRRVKKANGEILST
RO evis Lo VEFEKNPGTVENYGVWLKYDSRTGHHNMYREYRDTTVAGAVTQCYRDMGARHRAQADRIHILEKVQTV . KAEDTKRAGIKMEFHDA
KIRFPLFHRVTK. . .REKNLSVETTARQNTHEA

>2aglol

TLREYEVVGRCLPTPKCHTPPLYRMRIFAPNHVVAKSRFWYFVEQLEEMEESSGEIVYC

L s VFEKSPLRVENFGIWLRY DSREGTHNMYREYRDLTTAGAVTOCYRDMGARHRARAHSIQIMKVEET . AAGKCRRPAVKQFHDS
KIKFPLPHRVLR. . .RQHKPRETTERFPNTFE .
>=aq003

........ rerrrreeseeereeeaeness MKASG. TLREYKVVGRCLFTFKCHTFFLYRMRIFAPNHVVAKSRFWY FVEQLKKMKKSSGEIVYC
GQesainssaanas VFEKSPLRVENFGIWLRY DS RSGTRNMY REYRDLT TAGAVTOCYRDMGARHRARAHS TQITMKVERT . AASKCRRPAVEQFHDS
EIKFFLFHRVLR. . .RQHEPRFTTERFNTFEF .

Clustalx 2.0.11

>s&g00l

MPFTHRALGE=====secccecaenea= TLHEYVVVGREIFPTEKEPVTPIWEMO IFATNHVIAKSRFWY FVEMLRRVEKANGEILS T
———————————— VR EKN PG T VRN Y GV LK Y DS RTGHHNM Y REY RD T TVAGAVTOC Y RDMGARRRAQADRIN ILKVOTVKAE-DTKRAGIKMEFN DA

EIRFFLFHR===VTEKRENLSVFTTARQNTHFA

=sac0o2

-------------- MEASG= = e s e e e e e e e« TLREYEVVGRCLPTPECHTPPLYRMRIFAPNHYVAK SRFWYFVIQLEEMEKS2GEIVYC
P et ol VEEKSPLRVENFGIWLRY DSRSGTHNMY REYRD LT TAGAVTQCYROMGARHRARARS IQIMKVEEIAAG-KCRREAVEQFHDS
KIKFPLFPHR===VLREQHEFRFTTKERFNTFF =

=s&c003

BEICTC SR = o v s e e o o e s s et o TLREYEVVGRCLFTPKCHTPPLYRMRIFAPNHVVAKSRFWYFVEQLKEMEESSGEIVYC
(= VEEKSPLRVKNFGIWLRY DS REGTHNMY REYRD LT TAGAVTOCY RDMGARHRARAHS IQIMKVEEIAAS -KCRRPAVKQFHDS
KIKFPLPHR===VLRROHEKFRFTTEREPNTFF=

Hulti-Sequence Aline

FsegOOl

MPTHALGETLNEYVVVGRKIFTEKERPV T PIWKMO IFATNHV I AKSRFWY FVINMLERRVEKANGEILSIKQV. . - . - -t it s v s s msa s amms e as
_______________ FENPGTVEKNYGVWLKY DS RTGHHNM Y REYRDTTVAGAVTOUYRDMGARHRAQADRIHI LKVQTVKAEDTKRAGIKMEPHDAK
IR.FPLPHRVTERENLSVFTTARONTHFA

>3&g 002

MHEASGTLREYKVVGRCLPTPKCHTPPLYRMRIFAPNHVY . . . AKSRFWYFVIQLKKEMKKSSGEIVYCGOVEERSPLRV . & 2 v 2 o s s s s s s canean
_______________________ KNFGIWLRYDSRESGTHNMYREYRDLTTAGAVTOCYRDMGARHRARAHSIQIMKVEEIAAGKCRRFPAVEKQFHDS K
I.KFPLPHRVLRRQHEPRETTHRFNTEF

>maq003

MEASGTLREYEVVGRCLPTPECHTPPLYRMRIFAFNHVY . . . AKSRFWYFVIQLKKMEKSSGEIVYCGOVFERSFLEV . . .. . . ... ... oo nn o as
....................... KNFGIWLRYDEREGTHNMYREYRDLTTAGAVTRCYRDMGARHRARAHEIQIMKVEEIAASKCRRFAVKQFHDIK
I.KRFFLPHRVLRERQHEFRFTTERFNTEF

Table 1: Comparison of Time Taken by ClustalX and Milti Sequence Aline Toc

TFA ClustalX 2.0.11 Multi Sequence
File (Character Based) Aline Tool
No. (min : sec. ms) | (Segment Based)
(min : sec. ms)
1. 00:08.00 00:02.00
2. 00:09.91 00:01.50
3. 00:17.21 00:04.00
4. 00:40.80 00:21.70
5. 00:03.95 00:01.35
6. 00:14.90 00:06.03
7. 00:02.43 00:00.90
8. 00:18.20 00:05.85
9. 00.05.35 00.01.80
10. 00:18.88 00:03.45

We have assessed the quality of alignment using BABBASE database. BAIIBASE sequen
BBAO0O013.tfa contains 19 sequences. Alignmerperformed using our tool, ClustalX and the out
comparable with reference output given in BAIIBAGHEgure 7). It is observed that the time taken by
tool is considerably less than ClustalX [TableRrioposed algorithm takes time in generatioigroups,
alignment of keywords and keyword position findihgumber of keywords is very lar¢
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CONCLUSION

A novel technique for Multiple Sequence Alignmentproposed that computes the alignment of protein

sequences based on a keyword set and its ordere$uks are compared with the ClustalX tool arsw al

using the benchmark BAIBASE database. It is pdesib adjust the threshold value depending on the

number of sequences. The web-based version ofotilewtll be made available for research use on

website www.rndddu.net/ProteinLab.aspx in nearréutu
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