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®00 BLAST: Basic Local Alignment Search Tool

gg g g ehttp://blast.ncbi.nlm.nih.gov/BIast.cgi

< BLAST
-  Home  RecentResults Saved Strategies = Help

» NCBI/ BLAST Home

BLAST finds regions of similarity between biological sequences. more...

QO B Q~ Google

My NCBI
[Sign In] [Regist

News

L2 Designing or Testing PCR Primers? Try your search in Primer-BLAST. _Go)

Align uences with BLAST

A new Bl2seq functionality has been

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

o Human o Oryza sativa

o Mouse o Bos taurus

o Rat o Danio rerio

o Arabidopsis thaliana o Drosophila melanogaster

Basic BLAST
Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

nucleotide blast y § "
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

protein blast
Algorithms: blastp, psi-blast, phi-blast

blastx ‘ Search protein database using a translated nucleotide query

tblastn | Search translated nucleotide database using a protein query

added to the standard BLAST pages
that allows you to align a query against
a set of subject sequences.
2008-09-04 12:56:52

[2) More BLAST news...
o Gallus gallus

o Pan troglod!
o Microbes
o Apis mellifera Tip of the Day
How to Search Custom Datab

in Web-Blast Using Entrez Queries.

A powerful feature of the BLAST Web
interface is the ability to limit BLAST
searches to a subset of any database
using a standard Entrez query. Skillful
use of Entrez queries allows the
equivalent of on-the-fly construction of
databases of exact composition.

[2) More tips...

tblastx ‘ Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins (IgBLAST)

Search for SNPs (snp)

Screen sequence for vector contamination (vecscreen)

Align two sequences using BLAST (bl2seq)

Search protein or nucleotide targets in PubChem BioAssay

0 0OO0DOoDoODOoODOoOOoO oOa o
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®00 Protein BLAST: Align two or more sequences using BLAST

' Q- Google

’IﬂyNCBI a|
- FHome | 'Recent Results Saved Strategies = Help [Sign In] [Register]

 »NCBU BLAST/ Blhvgt"ﬁvsulte

blastn| blastp blfstx | tblastn | tblastx |

Enter Query Sequence BLASTP programs search protein subjects using a protein query. more... Resetpage Bookmark

Enter accession number, gi, or FASTA

MAAIYLLIAALIASSHALAAHCAGGGVPLAAAAPLPFPGDLAASGKLRTDPNATVPASMDEGNIT
AALPAAVLFPGSPGDVAELLRAAYAAPGRPFTVSFRGRGHSTMGQALAAGGVVVHMQSMGGG W
GAPRINVSADCAYVDAGGEQLWVDVLRAALARGVAPRSWTDYLHLTVGGTLSNAGVSCQTYR 4
HGPQISNVLELDVITGHGETVTCSKAVNSDLFDAVLCGLGQFGVITRARVAVEPAPARARWVRLV | v
YADFAAFSADQERLVAARPDGSHGPWSYVECAVYLAGRGLAVALKSSCGFFSDADAARVVALA

e Z74ERR ) 770 . WEEA @

Clear

Query subrange ©

BHEEGEFDT7I/MERT|

r, up
Job Title

Enter a descriptive title for your BLAST search &
™ Align two or more sequences &

Enter Subject Sequence

Enter accession number, gi, or FASTA sequence & Clear Subject subrange &)
MAVLLMLNCFVKATAPPPWPPSASSASFLDDLGDLCGIAPLIRADEAGTARASADFCGNLSVAC

Fr
VGAPRLAAAAAVLYPSRPADIAALLRASCARPAPFAVSARGCGHSVHGQASAPDGVVVDM & S — —
ASLCRLQGGGARRLAVSVEGRYVDAGGEQLWVDVLRASMAHGLTPVSWTDYLHLTVGGT & B I E{K%O) F : / EEQEE §IJ

LSNAGISGQAFRHGPQISNVLELDVITGVGEMVTCSKEKAPDLFDAVLGGLGQFGVITRARIP v
LAPAPARARWVRFVYTTAAAMTADQERLIAVDRAGGAGAVGGLMDYVEGSVHLNQGLVE

Program Selection

Algorithm @® blastp (protein-protein BLAST)
Choose a BLAST algorithm &)

Search protein sequence using Blastp (protein-protein BLAST)

["] Show results in a new window

p Algorithm parameters
4

Copyright | Disclaimer | Privacy | Accessibility | Contact | Send feedback NCBI | NLM | NIH | DHHS




NCBI Blast:Protein Sequence (532 letters)

Q@ B Q- Google

vInyNCBI H
-  Home RecentResults Saved Strategies Help [Sign In] [Register]

 » NCBI BLAST/ blastp sulte-2sequences/ Formatting Results - HTSSZ2DY113
Edit and Resubmit Save Search Strategies > Formatting options > Download

Blast 2 sequences
Protein Sequence (532 letters)
Query ID Icl|52017 Subject ID 52019
Description None Description None
Molecule type amino acid Molecule type amino acid
Query Length 532 Subject Length 658

Program BLASTP 2.2.22+ P Citation

Other reports: > Search Summary [Taxonomy reports

¥ Graphic Summary

Distribution of 2 Blast Hits on the Query Sequence &

|Mouse over to see the defline, click to show alignments |

Color key for alignment scores
<40 40-50 50-80 80-200 >=200
Query I
I | | | | |
0 100 200 300 400 500 U
» Dot Matrix View Z
¥ Descriptions
Score E
Sequences producing significant alignments: (Bits) Value
1cl|52019 unnamed protein product 481 3e-140
¥ Alignments [ Select All Get selected sequences New
>1cl|52019 unnamed protein product
Length=658
N
Score = 481 bits (1239), Expect = 3e-140, Method: Compositional matrix adjust. |4
Identities = 289/519 (55%), Positives = 341/519 (65%), Gaps = 36/519 (6%) v

—— — — PIESLS




®00 NCBI Blast:Protein Sequence (532 lett

; rs,
+ | = http://blast.ncbi.nim.nih.gov/Blast.cgi © B[ Q- Google

¥ Alignments [ Select All Get selected sequences NEw

>1cl|52019 unnamed protein product
- co

N

Score = 481 bits (1239), Expect = 3e-140, Method: Compositional matrix adjust.
Identities = 289/519 (55%), Positives = 341/519 (65%), Gaps = 36/519 (6%)

Query 39 GDLAASGKLRTDPNATVPASMDFGNITAA= === === LPAAVLFPGSPGDVAELLRAAYA 90
GDL + 4R D T AS DFGN++ A AAVL+P P D+A LLRA+ A
sbjct 33 GDLGIAPLIRADEAGTARASADFGNLSVAGVGAPRLAAAAAVLYPSRPADIAALLRASCA 92

Query 91 APGRPFTVSFRGRGHSTMGQALAAGGVVVHMQOSMG~~~GGGAPRINVSADGAYVDAGGEQ 147
P PF VS RG GHS GQA A GVVV M S+G  GGGA R+ VS +G YVDAGGEQ
Sbjct 93 RPA-PFAVSARGCGHSVHGQASAPDGVVVDMASLGRLOGGGARRLAVSVEGRYVDAGGEQ 151

Query 148 LWVDVLRAALARGVAPRSWTIDYLHLTVGGTLSNAGVSGQTYRHGPQISNVLELDVITGHG 207
LWVDVLRA++A G+ P SWIDYLHLTVGGTLSNAG+SGQ +RHGPQISNVLELDVITG G
Sbjct 152 LWVDVLRASMAHGLTPVSWTDYLHLTVGGTLSNAGISGOAFRHGPQISNVLELDVITGVG 211

Query 208 ETVTCSKAVNSDLFDAVLGGLGQFGVITRARVAVEPAPARARWVRLVYADFAAFSADQER 267
E VTCSK DLFDAVLGGLGQFGVITRAR+ + PAPARARWVR VY AA +ADQER
Sbjct 212 EMVTCSKEKAPDLFDAVLGGLGQFGVITRARIPLAPAPARARWVRFVYTTAAAMTADQER 271

Query 268 LVAA----RPDGSHGPWSYVEGAVYLAGRGLAVALKS===mmmmauax SGGFFSDADAAR 312
L+A G YVEG+V+L +GL ++ S FFSDAD AR
Sbjct 272 LIAVDRAGGAGAVGGLMDYVEGSVHL-NQGLVETWRTQPQPPSPSSSSSSSFFSDADEAR 330

Query 313 VVALAAARNATAVYSIEATLNYAANATPSS--VDAAVAAALGDLHFEEGFSFSRDVTYEE 370
V ALA +Y 4E  + + A PS+ VD + +L E GF F+4DV Y
Sbjct 331 VAALAKEAGGV-LYFLEGAIYFGGAAGPSAADVDKRMDVLRRELRHERGFVFAQDVAYAG 389

Query 371 FLDRVYGEEEALEKAGLWRVPHPWLNLFVPGSRIADFDRGVFKGILQTATDIAGPLIIYP 430
FLDRV+ E L AGLW VPHPWLNLF+P S + F GVF GIL + T GP++IYP
Sbjct 390 FLDRVHDGELKLRAAGLWDVPHPWLNLFLPRSGVLAFADGVFHGIL-SRTPAMGPVLIYP 448

Query 431 VNKSKWDAAMSAV-TPEGEEEVFYVVSLLFS-AVANDVAALEAQNRRILRFCDLAGIGYK 488
+N++KWD+ MSAV T + +EVFY V +L S A A DV LE QN IL FCH++AGI YK
Sbjct 449 MNRNKWDSNMSAVITDDDGDEVFYTVGILRSAAAAGDVGRLEEQNDEILGFCEVAGIAYK 508

Query 489 AYLAHYDSRGDWV-RHFGAK-WDRFVQRKDKYDPKKLLS 525
YL +Y S+ +W RHFGA W RFVQRK KYDPK +LS
Sbjct 509 QYLPYYGSQAEWQKRHFGANLWPRFVQRKSKYDPKAILS 547

Score = 20.8 bits (42), Expect = 0.17, Method: Compositional matrix adjust.
Identities = 17/47 (36%), Positives = 26/47 (55%), CGaps = 6/47 (12%)
Query 8 IAALIASS====== HALAAHGAGGGVPLAAAAPLPFPGDLAASGKLR 48

IAAL+ +S A++A G G V  A+AP D+A+ G+L+
Sbjct 83 IAALLRASCARPAPFAVSARGCGHSVHGQASAPDGVVVDMASLGRLQ 129

] Select All Get selected sequences NEW




¥ Alignments ) Select Al Get selected sequences "% |dentities: RU 7 /BEE1EDI U NER
Positives: $8{\ 7 /BE1ENI U NER
>1cl|52019 unnamed protein product Slmllarlty ¥E1QTE/E§€O5thr7>I\/é1

Length=658
—Score = 48] bits (1239), = _3e- : positional matrix adjust.
Identities = 289/519 (55%)|| Positives = 341/519 (65%), [Gaps = 36/519 (6%)
Query 39  GDLAASGKLRTDPNATVPASMDFGNITAA====mmm== LPAAVLFPGSPGDVAELLRAAYA 90
GDL + 4R D T AS DFGN++ A AAVL4P P D+A LLRA+ A

Sbjct 33 GDLGIAPLIRADEAGTARASADFGNLSVAGVGAPRLAAAAAVLYPSRPADIAALLRASCA 92

Query 91 APGRPFTVSFRGRGHSTMGOALAAGGVVVHMOSMG~~~GGGAPRINVSADGAYVDAGGEQ 147
P PF VS RG GHS GQA A GVVV M S+C GGGA R+ VS +G YVDAGGEQ
Sbjct 93 RPA-PFAVSARGCGHSVHGQASAPDGVVVDMASLGRLOGGGARRLAVSVEGRYVDAGGEQ 151

Query 148 LWVDVLRAALARGVAPRSWIDYLHLTVGGTLSNAGVSGQTYRHGPQISNVLELDVITGHG 207
LWVDVLRA++A G+ P SWIDYLHLTVGGTLSNAG+SGQ +RHGPQISNVLELDVITG G
Sbjct 152 LWVDVLRASMAHGLTPVSWTDYLHLTVGGTLSNAGISGQAFRHGPQISNVLELDVITGVG 211

Query 208 ETVTCSKAVNSDLFDAVLGGLGQFGVITRARVAVEPAPARARWVRLVYADFAAFSADQER 267
E VTCSK DLFDAVLGCGLGQFCGVITRAR+ + PAPARARWVR VY AA +ADQER
Sbjct 212 EMVTCSKEKAPDLFDAVLGGLGQFGVITRARIPLAPAPARARWVRFVYTTAAAMTADQER 271

Query 268 LVAA----RPDGSHGPWSYVEGAVYLAGRGLAVALKS==m=mmmewax SGGFFSDADAAR 312
L+A G YVEG+V+L +GL 4 S FFSDAD AR
Sbjct 272 LIAVDRAGGAGAVGGLMDYVEGSVHL-NQGLVETWRTQPQPPSPSSSSSSSFFSDADEAR 330

Query 313 VVALAAARNATAVYSIEATLNYAANATPSS-~VDAAVAAALGDLHFEEGFSFSRDVTYEE 370
V ALA +Y +E + + A PS+ VD + +L E GF F++DV Y
Sbjct 331 VAALAKEAGGV-LYFLEGAIYFGGAAGPSAADVDKRMDVLRRELRHERGFVFAQDVAYAG 389

Query 371 FLDRVYGEEEALEKAGLWRVPHPWLNLFVPGSRIADFDRGVFKGILQTATDIAGPLIIYP 430
FLDRV+ E L AGLW VPHPWLNLF+P S + F GVF GIL + T GP++IYP
Sbjct 390 FLDRVHDGELKLRAAGLWDVPHPWLNLFLPRSGVLAFADGVFHGIL-SRTPAMGPVLIYP 448

Query 431 VNKSKWDAAMSAV-TPEGEEEVFYVVSLLFS~AVANDVAALEAQNRRILRFCDLAGIGYK 488
+N++KWD+ MSAV T + +EVFY V +L S A A DV LE QN IL FC++AGI YK
Sbjct 449 MNRNKWDSNMSAVITDDDGDEVFYTVGILRSAAAAGDVGRLEEQNDEILGFCEVAGIAYK 508

Query 489 AYLAHYDSRGDWV-RHFGAK-WDRFVQRKDKYDPKKLLS 525
YL +Y S+ +W RHFGA W RFVQRK KYDPK +LS
Sbjct 509 OQYLPYYGSQAEWQKRHFGANLWPRFVQRKSKYDPKAILS 547

Score = 20.8 bits (42), Expect = 0.17, Method: Compositional matrix adjust.
Identities = 17/47 (36%), Positives = 26/47 (55%), Gaps = 6/47 (12%)
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®0o Multiple Sequence Alignment - CLUSTALW

Q@ B Q- Google

Multiple Sequence Alignment by CLUSTALW

CLUSTALW MAFFT PRRN

Help
General Setting Parameters:

Output Format: | CLUSTAL %

Pairwise Alignment: &) FAST/APPROXIMATE () SLOW/ACCURATE
Enter your sequences (with labels) below (copy & paste): ) PROTEIN ()DNA

Support Formats: FASTA (Pearson), NBRF/PIR, EMBL/Swiss Prot, GDE, CLUSTAL, and GCG/MSF

Or give the file name containing your query

I ABSRRENTVERA

("Execute Multiple Alignment ) ( Reset )

More Detail Parameters...

Pairwise Alignment Parameters:
For FAST/APPROXIMATE:
K-tuple(word) size: 1 , Window size: 5 , Gap Penalty: 3

Number of Top Diagonals: 5 , Scoring Method:

For SLOW/ACCURATE:
Gap Open Penalty: 10.C, Gap Extension Penalty: 0.1

Select Weight Matrix: [ BLOSUM (for PROTEIN) 4]

(Note that only parameters for the algorithm specified by the above "Pairwise Alignment" are
valid.)

Multiple Alignment Parameters:
Gap Open Penalty: 10 , Gap Extension Penalty: 0.0%
Weight Transition: () YES (Value: 0.5 ), ®NO

Hydrophilic Residues for Proteins: GPSNDQERK
Hydrophilic Gaps: ® YES () NO

<«




| ®00 Multiple Sequence Alignment - CLUSTALW

Q B Q- Google

Multiple Sequence Alignment by CLUSTALW

CLUSTALW MAFFT PRRN

Help
General Setting Parameters:

Output Format: | CLUSTAL %

Pairwise Alignment: ) FAST/APPROXIMATE () SLOW/ACCURATE

CLUSTAL, and GCG/MSF

P orrs . A A o an A A H P .
>B1 b J— — ﬁ
MAAIYLLIAALIASSHALAAHGAGGGVPLAAAAPLPFPGDLAASGKLRTDPNATVPASMD :lg K ) & I
FGNITAALPAAVLFPGSPGDVAELLRAAYAAPGRPFTVSFRGRGHSTMGQALAAGGVVY ~

HMQSMCGGGAPRINVSADCAYVDAGGEQLWVDVLRAALARGVAPRSWTDYLHLTVG
GTLSNAGVSGQTYRHGPQISNVLELDVITGHGETVTCSKAVNSDLFDAVLGGLGQFGVIT

schh )— —
Or siv th e name conaning your aver B2 EIFNDT/EEERS

(Execute Multiple Alignment) (Reset)

More Detail Parameters...
Pairwise Alignment Parameters:

For FAST/APPROXIMATE:
K-tuple(word) size: 1 , Window size: 5 , Gap Penalty: 3

Number of Top Diagonals: 5 , Scoring Method:

For SLOW/ACCURATE:
Gap Open Penalty: 10.C , Gap Extension Penalty: 0.1
Select Weight Matrix: [ BLOSUM (for PROTEIN) |4 w

(Note that only parameters for the algorithm specified by the above "Pairwise Alignment" are valid.)

Multiple Alignment Parameters:

Gap Open Penalty: 10 , Gap Extension Penalty: 0.0%

Weight Transition: () YES (Value: 0.5 ), ®NO

Hydrophilic Residues for Proteins: GPSNDQERK
Hydrophilic Gaps: ® YES () NO

<«



0800

CLUSTALW Re:

CLUSTALW Result

[clustalw.aln][clustalw.dnd][readme]

CLUSTAL W (1.81) Multiple Seguence Alignments

Sequence type explicitly set to Protein
Sequence format is Pearson

Sequence 1: Bl
Sequence 2: B2

532 aa
658 aa

Start of Pairwise alignments

Aligning...

Sequences (1:2) Aligned. Score: 47.5564
Sequences (2:2) Aligned. Score: 100

Guide tree

file created: [clustalw.dnd]

Start of Multiple Alignment
There are 1 groups

Aligning...

Group l: Seguences: 2 Score:4053
Alignment Score 1571
CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln

CLUSTAL W (1.81) multiple segquence alignment

Bl
B2

Bl
B2

Bl
B2

Bl
B2

Bl
B2

Bl
B2

Bl
B2

MAAIYLLIAALIASSHALAAHGAGGGVPLAAAAPLPFPCDLAASCGKLRTDPNATVPASMD
------ MAVLLMLNCFVKATAPPPWPPSASSASFLDDLGDLGIAPLIRADEAGTARASAD
: * *s 1iky * B R L N

FGNITAALP=======-= AAVLFPGSPCDVAELLRAAYAAPGRPFTVSFRGRCGHSTMGOAL
FCGNLSVAGVGAPRLAAAAAVLYPSRPADIAALLRASCARP-APFAVSARGCGHSVHGOAS

LRI HAKK K K Kk KKKKg K K KkyKK KKk KKK KKK

AAGGVVVHMQOSMG-~~GCCGAPRINVSADGAYVDAGGEQLWVDVLRAALARGVAPRSWTDY
APDGVVVDMASLGRLOGGGARRLAVSVEGRYVDAGGEQLWVDVLRASMAHGLTPVSWTIDY

K, KEKK K Kk KEKK Ky KK sk KRKKKKKRNKNKKKNRN g sk oKy ok KAKKK

LHLTVGGTLSNAGVSGQTYRHGPQISNVLELDVITGHGETVTCSKAVNSDLFDAVLGCGLG
LHLTVGGTLSNAGISGQOAFRHGPQISNVLELDVITGVGEMVTCSKEKAPDLFDAVLGCGLG

shEH s *h KKK KRR KRKRKKKK

QFGVITRARVAVEPAPARARWVRLVYADFAAFSADQERLVAARPDGSHGPWS == ~~YVEG
QFGVITRARIPLAPAPARARWVRFVYTTAAAMTADQERLIAVDRAGGAGAVGCGLMDYVEG

KEKKKKKKK 3 KRKKKKKNNK g hh s Kk g o hNKKIK x| *, * *hAH

AVYLAG=-~- RGLAVALKSSGGFFSDADAARVVALAAARNATAVYSIEATLN-Y
SVHLNQGLVETWRTQPQPPSPSSSSSSSFFSDADEARVAALAKEAGCGVLYFLEGAIYFGG

ik x Tt p KK KKKKKK KKK KKK : *

AANATPSSVDAAVAAALGDLHFEEGFSFSRDVTYEEFLDRVYGEEEALEKAGLWRVPHPW
AAGPSAADVDKRMDVLRRELRHERGFVFAQDVAYAGFLDRVHDGELKLRAAGLWDVPHEW

LT 1Ry K KK Kpakkik  KKKKKy K K KKKK KKKKK

(<[> |[e] @ E [ http://align.genome.jp/sit-bin/clustalw o .

«»



| ® 00 Multiple Sequence Alignment - CLUSTALW

gg | ¢ | | + | [@nttp://align.genome.jp/ © ~(Q- Google

CLUSTALW MAFFT PRRN

Help
General Setting Parameters:

Output Format: | CLUSTAL +%

Pairwise Alignment: &) FAST/APPROXIMATE () SLOW/ACCURATE

R RS B BB S AR (NP ) B

MMLAYMDHAAAAAEPDACAEPAVAAVDAAEFAAAMDFGGLVSARPAAVVRPASSDD
VASAIRAAARTAHLTVAARGNCHSVAGQAMARGGCLVLDMRALPRRMQLVVAPSGEKF

Or give the file name containing your query
TP ALBRRENTVERA

(Execute Multiple Alignment) (Reset)

More Detail Parameters...

Pairwise Alignment Parameters:
For FAST/APPROXIMATE:
K-tuple(word) size: 1 , Window size: 5 , Gap Penalty: 3

Number of Top Diagonals: 5 , Scoring Method:

For SLOW/ACCURATE:
Gap Open Penalty: 10.C , Gap Extension Penalty: 0.1

Select Weight Matrix: [ BLOSUM (for PROTEIN) 4]

(Note that only parameters for the algorithm specified by the above "Pairwise Alignment" are valid.)
Multiple Alignment Parameters:
Gap Open Penalty: 10 , Gap Extension Penalty: 0.0%
Weight Transition: () YES (Value: 0.5 ), ®NO

Hydrophilic Residues for Proteins: GPSNDQERK
Hydrophilic Gaps: ® YES () NO

Select Weight Matrix: [ BLOSUM (for PROTEIN) %]

<«»(

Type additional options (delimited by whitespaces) below:



CLUSTALW Result

o]

Q- Google

egquences: core:

roup 854
Group 3: Seguences: 4 Score:3342
Group 4: Seguences: 5 Score:3508
Alignment Score 12129
CLUSTAL-Alignment file created [clustalw.aln]
clustalw.aln
CLUSTAL W (1.81) multiple seguence alignment
Bl MAAIYLLIAALIASSHALAAHGAGGGVPLAAAAPLPFPGDLAASGKLRTDPNATVPASMD
82 = meeead MAVLLMLNCFVKATAPPPWPPSASSASFLDDLGDLGIAPLIRADEAGTARASAD
B3 = eeeeea MAWCLVFMVFLIYCLISTVGLPVAPADEAAMOLGGVGGCGRLSVEPSDVMEASLD
B4 ==~MRGAMKPSIVHCLKLLMLLALGGVTMHVPDEDDVVASLGALRLDGHF SFDDAHAAARD
B85 MMLAYMDHAAAAAEPDAGAEPAVAAVDAAEFAAAMD
* H *
Bl FGNITAALP======n-, AAVLFPGSPGDVAELLR-AAYAAPGRPFTVSFRGRGHSTMGQA
B2 FCGNLSVAGVGAPRLAAAAAVLYPSRPADIAALLR~ASCARP~-APFAVSARGCGHSVHGOA
33 FGRLTSAEP======== LAVFHPRGAGDVAALVK~~AAYGSASCGIRVSARGHGHSISGOA
B84 FGNRCSLLP-~ ~~AAVLHPGSVSDVAATVRRVFQLGRSSPLTVAARGHGHSLLGQS
B5 FGCELVSARP === ==, AAVVRPASSDDVASAIR=-~~AAARTAHLTVAARGNGHSVAGQOA
*x *‘l" * *:t s H -ﬁ: *hk KAK 'ﬁ:
Bl LAAGGVVVHMOSMG~~~GGCGAPRINVSADG~~AYVDAGGEQLWVDVLRAALARG~VAPRS
B2 SAPDGVVVDMASLCGRLOGGCGARRLAVSVEG~~RYVDAGGEQLWVDVLRASMAHG-LTPVS
33 QAAGGVVVDMSHGWRAEAAERTLPVYSPALGGHY IDVWGGELWIDVLNWTLAHGGLAPRS
B4 QAAGCIVVKMES - ~~~LAAAAARAVRVHGCGAS PHVDAPGGELWINVLHETLKHG~LAPRS
B5 MARGGLVLDMRALP === === RRMOLVVAPSGEKFADVPGCALWEEVLHWAVSKHGLAPAS
*  keke « ¥, ¥ *k skk, 22 ¢ sew *
Bl WIDYLHLTVGGTLSNAGVSGOTYRHCGPQISNVLELDVITGHGETVTCSKAVNSDLFDAVL
82 WTDYLHLTVGGTLSNAGISGQAFRHGPQISNVLELDVITGVGEMVTCSKEKAPDLFDAVL
B3 WIDYLYLSVGGTLSNAGISGOAFHHCGPQISNVYELDVVTGKGEVVTCSESNNPDLFFGAL
B4 WIDYLHLTVGCGTLSNAGVSGOAFRHCGPQVSNVNQLEIVTGRGEVVTCSHEVNSDLFYAAL
35 WTDYLRLTVGGTLSNGGVSGQSFRYGPQVSNVAQLEVVTGDGECHVCSRSADPDLFFAVL
LA S 2 t:?t'?t??.?:t??::::?tt:i‘t? :?:::tt * Kk '?"' "'t? ""
Bl GGLGQFGVITRARVAVEPAP ARARWVRLVYAD
B2 GGLGQFGVITRARIPLAPAP: ARARWVRFVYTT
B3 GGLGOLGIITRARIALEPAP: HRVRWIRALYSN
34 GGLGQFGIITRARIALEPAP KMVRWIRVLYSD
35 GGLGOFGVITRARIPLSPAPQTVS TTPPPNRNERRPNRPAAADRRELALQVRWTRVVYAS
LAA AL EE FE L L L L I L ) JEE Kk kg
Bl FAAFSADQERLVAARPDGSHGPWS === ~YVEGAVYLAG= === ==m=ux RGLAVALKSSGG
B2 AAAMTADQERLIAVDRAGCGAGAVGCLMDYVEGSVHLNQCLVETWRTQPQPPSPSSSSSSS
33 FTEFTADQERLISLOHGGRR ===~~~ FDYVEGFVVAAEG:
B34 FETFTEDQEKLIASEKT-~ ~-FDYIEGFVIINRT
B5 FADYAADAEWLVTRPPHEA= === === FDYVEGFAFVRSD
H * * * s: * s *h a
Bl FFSDADAARVVALAAARN-ATAVYSIEATLN-YAANATPSSVDAAVAAALGDLHFEEGFS
82 FFSDADEARVAALAKEAG-GVLYFLEGAIYFGGAAGPSAADVDKRMDVLRRELRHERGFV
33 FFSPONPVKLSSLKHHSG-VLYCLEVTKNYD=-~~~DSTAVTVDQDVEALLGELNFIPGTV
B4 SFKPQDPVQASQFQSDGR~VLYCLELTMNFN=~~~~HDEADIMEQEVGALLSRLRYISSTL
B35 PIPDGAHFDASLLPANAGPVLYCLEVALYQRGGGGDGGGDDMDKRVGEMMROLKYVRGLE
Bl FSRDVTYEEFLDRVYGEEEALEKAGLWRVPHPWLNLFVPGSRIADFDRGVFRKGILQTATD
82 FAQDVAYAGFLDRVHDGELKLRAAGLWDVPHPWLNLFLPRSGVLAFADGVFHGILSRTPA
B3 FTTDLPYVDFLDRVHKAELKLRGKGMWEVPHPWLNLFVPASRIADFDRGVFRGVLGSR-T
B4 FYTDVTYLEFLDRVHTSELKLRAQGLWEVPHPWLNLLIPRSTVHKFAKEVFGKILKD-~S

<«»



33
B4
B5

Bl

B3
B4
35

Bl
B2
33

B5

Bl
B2
33
B4
B5

Bl
B2

B4
35

Bl
B2
33
B4
B5

Bl
B2
33
B4
B35

VDRAGCACGAVE

FRLIR . e FTWRTOFOFFESE
FTEFTADQERLISLQHGGRR DYVEGFVVAAEG LINNWRSS

FETFTEDQEKLIASEKT
FADYAADAEWLVTRPPHEA

T oK K wyy LR

FFSDADAARVVALAAARN-ATAVYSIEATLN-YAANATPSSVDAAVAAALGDLHFEEGFS
FFSDADEARVAALAKEAG-GVLYFLEGAIYFGGAAGPSAADVDKRMDVLRRELRHERGFV
FFSPONPVKLSSLKHHSG~VLYCLEVTKNYD~~~~DSTAVTVDQDVEALLGELNFIPGTV
SFKPQDPVQASQFQSDGR-VLYCLELTMNFN=~~~HDEADIMEQEVGALLSRLRYISSTL
PIPDGAHFDASLLPANAGPVLYCLEVALYQRGGGGDGGGDDMDKRVGEMMROLKYVRGLE
. N 1r e *.. .
FSRDVTYEEFLDRVYGEEEALEKAGLWRVPHPWLNLFVPGSRIADFDRGVFKGILQTATD
FAQDVAYAGFLDRVHDGELKLRAAGLWDVPHPWLNLFLPRSGVLAFADGVFHGILSRTPA
FTTDLPYVDFLDRVHKAELKLRGKGMWEVPHPWLNLFVPASRIADFDRGVFRGVLGSR-T
FYTDVTYLEFLDRVHTSELKLRAQGLWEVPHPWLNLLIPRSTVHKFAKEVFGKILKD-~S
FAAGVGYVDFLSRVNRVEDEARRNGSWAAPHPWLNLFISSRDIAAFDRAVLNGMLADG-~

* PR * * K KKK KKKK s :  * RS

IAGPLIIYPVNKSKWDAAMSAVTPEGE~EEVFYVVSLLF~~SAVAN~-DVAALEAQNRRIL
MG-PVLIYPMNRNKWDSNMSAVITDDDGDEVFYTVGILR~~SAAAAGDVGRLEEQNDEIL
AGGPILIYPMNRHKWDPRSSVVTPEEDVFYLVAFLRSAVPGSTDPAQSLEALERONREIL
NNGPILLYPVNRTKWDNRTSVVIPDEEIFYLVGFLSSAP~~SSSCHCGSVEHAMNLNNKIV
VDGPMLIYPMLKSKWDPATSVALPNGEIFYLVALLRFCRP~-YPGGGPPVDELVAQNNAII

Hypakky 3 Kkk * s e * kg

RFCDLAGIGYKAYLAHYDSRGDWVRHFG~~AKWDRFVQRKDKYDPKKLLSPGODIFN=~~
GFCEVAGIAYRQYLPYYGSQAEWQKRHFGANLWPRFVQORKSKYDPKAILSLOYYVLLVYY
EFCDEAGICGAKQYLPNHKAQREWEAHFG~~ARWARFARLKAEFDPRAMLATGQGIFDSPP
DFCEXNGVGMKQYLAPYTTORKOWKAHFG~~AX
DACRSNGYDYKIYFPSYHAQSDWSRHFG~~AKWSRFVDRKARYDPLAILAPGONIFARTP

* * * Ky, o3 o3: ok 3

QPICMHAWMPSYACRSQTYGMLECIMMHIYRRLIFHIQHVLCIKPELTARSIDVSQSSER
LLAES

SSVAAAAAVIV:

QLTTTANDTGDSHHHRYITWITTTLLVAFELANLCLVPTTT

clustalw.dnd

(

(
B81:0.25377,
B82:0.27066)
:0.04462,

(
B83:0.25219,

:0.02580,

B85:0.34051);

[ Select tree menu
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CLUSTALW Result

http://align.genome.jp/sit-bin/clustalw QO B Q- Google

AVCCLMDYVE VHLRND
FDYVEGFVVAAEG

FFSDADAARVVALAAARN-ATAVYSIEATLN-YAANATPSSVDAAVAAALGDLHFEEGFS
FFSDADEARVAALAKEAG-GVLYFLEGAIYFGGAAGPSAADVDKRMDVLRRELRHERGFV
FFSPONPVKLSSLKHHSG~VLYCLEVTKNYD=~~~DSTAVIVDODVEALLGELNFIPGTV
SFKPODPVQOASQFQSDGR~-VLYCLELTMNFN=~~~~HDEADIMEQEVGALLSRLRYISSTL
PIPDGAHFDASLLPANAGPVLYCLEVALYQRGGGGDGGGDDMDKRVGEMMROLKYVRGLE

. : 1 e *

FSRDVTYEEFLDRVYGEEEALEKAGLWRVPHPWLNLFVPGSRIADFDRGVFKGILQTATD
FAQDVAYAGFLDRVHDGELKLRAAGLWDVPHPWLNLFLPRSGVLAFADGVFHGILSRTPA
FTTDLPYVDFLDRVHKAELKLRGKCMWEVPHPWLNLFVPASRIADFDRGVFRGVLGSR-T
FYTDVTYLEFLDRVHTSELKLRAQGCLWEVPHPWLNLLIPRSTVHKFAKEVFGKILKD~~S
FAAGVGYVDFLSRVNRVEDEARRNGSWAAPHPWLNLFISSRDIAAFDRAVLNGMLADG=~

* P T * * K KRKKKKK Gy :  * *:  aw

IAGPLIIYPVNKSKWDAAMSAVTPEGE-EEVFYVVSLLF~~SAVAN-DVAALEAQNRRIL
MG-PVLIYPMNRNKWDSNMSAVITDDDGDEVFYTVGILR~~SAAAAGDVGRLEEQNDEIL
AGCGPILIYPMNRHKWDPRSSVVTPEEDVFYLVAFLRSAVPGSTDPAQSLEALERONREIL
NNGPILLYPVNRTKWDNRTSVVIPDEEIFYLVGFLSSAP~~SSSCHGSVEHAMNLNNKIV
VDGPMLIYPMLKSKWDPATSVALPNGEIFYLVALLRFCRP-YPGGGPPVDELVAQNNAIL

LA AR TR L L S PO B P . : * %
RFCDLAGIGYKAYLAHYDSRGDWVRHFG-~AKWDRFVORKDKYDPKKLLSPGQDIFN=~~
GFCEVAGIAYKQYLPYYGSQAEWQKRHFGANLWPRFVQRKSKYDPRKAILSLOYYVLLVYY
EFCDEAGIGAKQYLPNHKAQREWEAHFG~~ARWARFARLKAEFDPRAMLATGOGIFDSPP
DFCEXKNGVGMKQYLAPYTTOKQOWKAHFG-~AX
DACRSNGYDYKIYFPSYHAQSDWSRHFG-~AKWSRFVDRKARYDPLAILAPGONIFARTP

L A L D

QPICMHAWMPSYACRSQTYCGMLECIMMHIYRRLIFHIQHVLCIKPELTARSIDVSQSSER
LLAES

SSVAAAAAVIV

QLTTTANDTGDSHHHRYITWITTTLLVAFELANLCLVPTTT

clustalw.dnd

(
(
B1:0.25377,
B82:0.27066)
:0.04462,

(
B3:0.25219,

B4:
.02580,
B5:0.34051);
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[®@00 Multiple Sequence Alignment - CLUSTALW

(<[> J[e][=][+] @

http://align.genome.jp/ O B Q~ Google

Multiple Sequence Alignment by CLUSTALW

CLUSTALW MAFFT PRRN
Help
General Setting Parameters:
Output Format:
Pairwise Alignment: @) FAST/APPROXIMATE () SLOW/ACCURATE
Enter your sequences (with labels) below (copy & paste): () PROTE{N ) DNA
CLUSTAL, and GCG/MSF

ggtcataccagatgaa tttctacctggttgggticctatcttcagcaccatcatcctcaggtcatggtag

tgtcgaacatgcaatgaacctgaacaacaaaat ttc ggtgttggg a

SRR RG RS CRACACIACACAAIGFAIIOARATECFAACAGATAAED B 1 ~ B SE 41—: % 0) CD N A EIH\I

Or give the file name containing your query

TP AUBRRENTVERA

(Execute Multiple Alignment) ( Reset)

More Detail Parameters...

Pairwise Alignment Parameters:

For FAST/APPROXIMATE:
K-tuple(word) size: 2 , Window size: 4 , Gap Penalty: 5

Number of Top Diagonals: 5, Scoring Method:

For SLOW/ACCURATE:
Gap Open Penalty: 15 , Gap Extension Penalty: 6.6€
Select Weight Matrix: [ IUB (for DNA) ]

(Note that only parameters for the algorithm specified by the above "Pairwise Alignment"” are valid.)

Multiple Alignment Parameters:
Gap Open Penalty: 15 , Gap Extension Penalty: 6.6€

Weight Transition: () YES (Value: 0.5 ), ®NO

Hydrophilic Residues for Proteins:
Hydrophilic Gaps: ® YES () NO

-~

PR




There are 4 groups

Aligning...
Group 1:
Group 2:
Group 3:
Group 4:
Sequence:3
Sequence:2
Sequence:4
Sequence:5

Delayed
Delayed
Delayed
Delayed
Score:20157
Score:19947
Score:16880
Score:17102

Alignment Score 61032
CLUSTAL-Alignment file created [clustalw.aln]

clustalw.aln

CLUSTAL W (1.81) multiple seguence alignment

Bl
33
B2
B4
B85

Bl
B33

B4
B85

Bl
B33
B2
B4
B85

Bl
B3
B2
B4
B85

Bl

B2
B4
B85

Bl
B33
B2
B4
B85

Bl
B3
B2

ATGGCGGCCGATTTACCTGCTGATCGCCCCGCTGATCGCCTCCTCCCATGCACTCGCCGCE
===ATGCCCTGETCCTTCCTCTTCATGCTCTTCTTGATCTACTGCCTCAT-CTCGACTET
===ATGCCAGTCCTCCTCATCCTCAACTGCTTCCTCAAG-GCCACGECCGCCGCCGCCATG
====ATGCGGCCAGCCATGAAGCCCTCCA~~TCGTGCACTGCCTCAAGCTGCTCATGCTG

CATGGCGCCCGECEECEECETTCCETT = GGCGECECECEECE-CCTC-===TCCCCTT
CGGGCTCCCGCETEECECCEECCEAC = mm = GAGGCGGCCATG-CAGC====TCmmm=m
GCCGCCETCEECTTCETCCEGCCTCCTTCCTCCACCGACCTCGECCACCTCCECATCGCGCC
CTGGCGCTCGECEEEETCACCATGCA~~~~CETCCCCCACCGAGCACCGACCTGETCCCET-
---------- ATGATGCTCGCGTACATGCACCACGCCGCCECEE-CCECECAGCCEm ===

* * kK K K *

CCCCGGCCGACCTCGCCGCEGTCCCECAA-GCTCCGEGACCCACCCCGARACGCCACCEGTGCCGE

====GGECEECETCCE~~CGCEETCEECE~~GCTCAGCCTCCAGCCCTCTGATETCATGCAGE

GCTCATCCGCGCCCACCGAGGCCGEECACCECECECECCTCCGCCCACTTTGGCAACCTCTC

===CGCTCCECECECCCTECECCT~~CCACCGEGCCATTTCAGCTTCCGACCACGCCCACGCCEC

====GACCGCCCCCCCCCEACGCCEE~CEETCECCCECEETCCACGCEECCCAGTTCGCGELEE
*

*k K K * * *%

CGTCCGATGCGACTTCCGCAACATCACGECECECEGCTCGCCCECEGECCETGCTEGTTCCCGEGELT
CGTCCCTTGACTTTGCCCCGCGCTCACCAGCGCCCAGCCECTGECCEGTEGTTCCACCCGCGCE
CGTCGCCGECETCEEEECECCTCEECTCECCECCECCECCE-CCETGCTCTACCCETCGC
CGCC~CGGEACTTCCECARCCGETGCAGCCTCCTGCCCECEGECCETGCTCCACCCTGEET
CG===~ATGCACTTCCCCCCCCTCGETCAGCECCCCEGCCCCECCECCETCETCCECCCEECEA

*x *  x kK *x LT *hx

CCCCCGGCGACCGTGECECEA~GCTCCTECECCECCECCTACG-~CCGCCCCEEEECEECCET
GGGCCGECCACGTCECCEC~GCTEGETCGAAGGCCGECETACGEGCETCGECCAGCGGCATCCG-
GCCCCGCCCGACATCGCCEC-GCTECTECECECCETCETECEC~-ACGCCCEECECCETTCG-
CGGTETCCCGACGTCCCCEGCCACCGTCAGGCCCEGTEGTTCCAGCTGGCCAGCAGCTCGCCGC
GCTCGCGACCGACCTGGCCAGCGCCATC~CEGCEGCEECE~CGCE=~~CGCACCCCE-CACCTG-

KEKK K KK * * * * * * *

TCACCGTCTCCTTCCCCGGCCECEECCACTCCACCATCEECCAGGCCCTCECCECCEECE
====CGETCTCCGCGC ACGGCCATTCCATCAGCGGGCAGGCCCAGGCGECCEELE
=-==CGGTGTCCGCGC TGTGGCCACTCGGCTGCACGGCCAGGCCTCCGCGCCCGACG
TCACCGTCGCGECCCECEEECACCECCACTCCGCTCCTCEECCAGTCCCAGEGCCECCEECE
==ACCGTGCCCGCCCCCCEARACGCCCACTCGETGECCCGEECAGGCCATGGCCCGCEECE

*x  * kKK KEKKK KK Kk KKK KK *x *h KK
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B2
B4
B35

Bl
B3
B2
B4
B5

Bl
33
B2
B4
B5

Bl
33
B2
B4
B85

Bl

B2
B4
B35

Bl
33
B2
B4
B5

Bl
B3
B2
B4
B85

GTATGATCCAAAGGCCATCCTGTCCCTACAGTACTACGTACTACTAGTGTACTACCAGCC

CTACGACCCGCTCGCCATCCT-~CGCCCCCEECCAGARCATCTTCGCCCEEACCCCCTCC

TTGGCCGCGAGTCCTCGA
AATTTGCATGCATGCATGCGATGCCTTCATATGCATGTCGATCTCAAACGTACGGCATGCT

TCCCGTCCCCGCCCCCGCCCCCETCATCCGTGTAA

TGAATGCATCATGATGCATATCTATCGTCGTCTTATCTTCCACATCCAGCACGTACTGTG

TATCAAGCCAGAATTGACAGCTCCGATCCGATCCGATCTAAGCCAATCATCAGAAAGACAATT

GACGACGACGGCTAACGACACCGGAGATTCACATCATCATCGATATATCACATGCGATAAC

AACGACATTGTTGGTTCCTTTTCAGCTGCCCAATCTGTGTTTAGTTCCAACAACGACTTG

clustalw.dnd

(
(
81:0.42869,
83:0.43372)
:0.00691,

82:0.43766,
(

B4:0 Jd ”
:0.44037)
:0.00958);

[ select tree menu

) (Bxec)
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