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Pairwise Sequence Alignment

®: Feedback <<Share

Tools > Pairwise Sequence Alignment

Pairwise Sequence Alignment is used to identify regions of similarity that may indicate functional, structural and/or evolutionary relationships between two biological
sequences (protein or nucleic acid).

By contrast,
homology can be inferred an

(MSA) is the alignment of three or more biological sequences of similar length. From the output of MSA applications,
e between the studied.

Global Alignment
Global alignment tools create an end-to-end alignment of the sequences to be aligned. There are separate forms for protein or nucleotide sequences.
Needle g (EMBOSS)

EMBOSS Needle creates an optimal global alignment of two sequences using the Needleman-Wunsch algorithm.

AProtein ANucleotide

Stretcher g (EMBOSS)
EMBOSS Stretcher uses a modification of the Needleman-Wunsch algorithm that allows larger sequences to be globally aligned.

ide

Local Alignment
Local alignment tools find one, or more, alignments describing the most similar region(s) within the sequences to be aligned. There are separate forms for protein or
nucleotide sequences.
Water g (EMBOSS)
EMBOSS Water uses the Smith-Waterman algorithm (modified for speed enhancements) to calculate the local alignment of two sequences.
AProtein ANucleotide

Matcher g (EMBOSS)

EMBOSS Matcher identifies local similarities between two sequences using a rigorous algorithm based on the LALIGN application.

LALIGN g
LALIGN finds intemal duplications by calculating noni local alignments of protein or DNA
b i

Genomic Alignment
Genomic alignment tools concentrate on DNA (or to DNA) alignments while accounting for characteristics present in genomic data.

Ranatlica _

ol 0o 050> LS sl lei 9o sl Global Alignment Jbw ¢l ;5 .38 wlisl | abgo o ‘olg)gi.” 39> (50592 W azgi b

Research  Training Industry ~ Aboutus Q EMBL-EBI Hinxton

Protein alignment  [ENTEES RIS | Web services | Help & Documentation | Also in this section ~ ®: Feedback | <iShare

Tools > Pairwise Sequence Alignment > EMBOSS Stretcher

Pairwise Sequence Alignment (PROTEIN)

EMBOSS Stretcher calculates an optimal global alignment of two sequences using a modification of the classic dynamic programming algorithm which uses linear space.

This is the form for protein sequences. Please go to the form if you wish to align DNA or RNA sequences.

STEP 1 - Enter your protein sequences

te your first protein sequence in any supported

Z

Or, upload afile: crwers MO Tile selected Use a example sequence | Clear sequence | See more example inputs

AND

Enter or paste your second protein sequence in any supported format:

4
O, upload afile: creeserse O Tile selected
STEP 2 - Set your pairwise alignment options
MATRIX GAP OPEN GAP EXTEND, QUTPUT FORMAT
Fawsumaz v || 12 "2 v | pair .

STEP 3 - Submit your job

Be notified by email (Tick this box if you want to be notified by email when the results are available)

If you plan to use these services during a course please



http://ebi.ac.uk/tools/psa

5D Rlwlhes Olopdais silgie More options (saeS> (59, 0,5 SWS L .awsS S a0 (sl 0,25 50 |y 595> FASTA (sl Jlgs
Lo g 035 1) submit (saeSs ;3T )5 L aitws 3)lge ¢l aos 5l by u§9 odlaiwl 3)90 gz Hupilo a2 uei (16,8 i Wl

# EMBLEBI S Research  Training  Industy ~ Aboutus — Q 31£. | Hinxton

EMBOSS Stretcher

[EECHETIUE  Nucleotide alignment | Web services | Help & Documentation | Also in this section ~ ® Feedback | <iShare

Tools > Pairwise Sequence Alignment > EMBOSS Stretcher

Results for job emboss_stretcher-120180824-162531-0081-81745245-p2m

C\GLICLE | Submission Details

View Alignment File

Program: stretcher
Rundate: Fri 24 Aug 2018 16:25:34
Commandline: stretcher
-auto
-stdout
-asequence emboss_stretcher-I120180824-162531-0081-81745245-p2m. asequence
-bsequence emboss_stretcher-I120180824-162531-0081-81745245-p2m. bsequence
-datafile EBLOSUM62
-gapopen 12
-gapextend 2
-aformat3 pair
-sproteinl
-sprotein2
Align_format: pair
Report file: stdout

SRR R

#

# Aligned_sequences: 2

# 1: HBA_HUMAN

# 2: HBA_MOUSE

# Matrix: EBLOSUM62

# Gap_penalty: 12

# Extend_penalty: 2

#

# Length: 142

# Identity: 122/142 (85.9%)

# similarity: 131/142 (92.3%)

# Gaps: 0/142 ( 0.0%)

# score: 648

#

#

HBA_HUMAN 1 LSFPTTKTYFPHFDLS 50
A NN ey e AN NN AR AR RN RN RAARAN

HBA_MOUSE 1 IKAAWGKI PTTKTYFPHFDS

HBA_HUMAN 51 HGSA K 0
R e N N AN AN

HBA_MOUSE 51 HGSA DDLPGALSALSDL K 100

HBA_HUMAN 101 LLSHCLLVTLARHLPAEFTPAVHASLDKFLASVSTVLTSKYR 142
LLLTEEE e E L ETLELELL LT

HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142

lwhod £95 pl G293 5l o3laiwl Skl . 3sS awnlin o L) Glgs (paiz auleine Hlul ol 5l eslaiwl b :Multiple alignment -V
)15 3929 55 SuiBielud LB S (sl

|) a.:lf_\.o U.JLu.ul).o.o) st.} lixeo LSLQ) ro.u)gi” a=x90 UJI D LIudD )|)9 ebi.ac.uk/tools/msa U.u).ﬂ- 69y |) 9> )5)9).0 &9).;» LSl)'.’
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Multiple Sequence Alignment

®: Feedback < Share

Tools > Multiple Sequence Alignment

Multiple Sequence Alignment (MSA) is generally the alignment of three or more biological sequences (protein or nucleic acid) of similar length. From the output,
homology can be inferred and the ionary ips between the studied.

By contrast, Pairwise Sequence Alignment tools are used to identify regions of similarity that may indicate functional, structural and/or evolutionary relationships
between two biological sequences.

Clustal Omega g

New MSA tool that uses seeded guide trees and HMM profile-profile to generate Suitable for medium-large alignments.

Kalign g

Very fast MSA tool that concentrates on local regions. Sitable for large alignments.

MAFFT g
MSA tool that uses Fast Fourier Transforms. Suitable for medium-large alignments.

‘ALaunch MAFFT

MUSCLE g
Accurate MSA tool, especially good with proteins. Sitable for medium alignments.

ALaunch MUSCLE

MView g

Transform a Sequence Similarity Search result into a Multiple Sequence Alignment or reformat a Multiple Sequence Alignment using the MView program.

T-Coffee g

Consistency-based MSA tool that attempts to mitigate the pitfalls of progressive alignment methods. Suitable for small alignments.

Alaunch T-Coffee

WebPRANK

The EBI has a new phylogeny-aware multiple sequence alignment program which makes use of evolutionary information to help place insertions and deletions.
Try it out a

The tools described on this page are provided using Pr

. 17. If you have any feedback or
encounter any issues please let us know via EMBL-EBI support.


http://ebi.ac.uk/tools/msa

23 1) 393 45 5500 FASTA (sl g 1ol )5 .50 3929 3698lS o5 (gl (mliwl e ,usi (Sl Enter or paste a set of o,y ool >
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Clustal Omega

Input form Web services | Help & Documentation ‘ Bioinformatics Tools FAQ

Tools > Multiple Sequence Alignment > Clustal Omega

®: Feedback | <iShare

Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profil
or more sequences. For the alignment of two sequences please instead use our eq

ts between three

to generate ali

Important note: This tool can align up to 4000 sequences or a maximurn file size of 4 MB.

STEP 1 - Enter your input sequences,

Enter or paste a set of

PROTEIN v

sequences in any supported f

4

no tile selected

afile: cromerie Use a example sequence | Clear sequence | See more example inputs

STEP 2 - Set your parameters

OUTPUT FORMAT

‘ ClustalW with character counts v

DEALIGN INPUT SEQUENCES

MBED-LIKE CLUSTERING GUIDE- MBED-LIKE CLUSTERING ITERATION NUMBER of COMBINED ITERATIONS

MAX GUIDE TREE ITERATION: S RDER
’;efaull v

STEP 3 - Submit your job

- | default(0) -

default v

s |

Be notified by email (Tick this box if you want to be notified by email when the results are available)

It you plan to use these services during a course please contact us.

Please read the FAQ before seekina help from our support staff.

a0y )50 sl aelip @ (53959 wlsic @ | OT b3S oy (bl ol
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Clustal Omega

®: Feedback | <iShare

Input form | Web services | Help & Documentation | Bioinformatics Tools FAQ
Tools > Multiple Sequence Alignment > Clustal Omega
Results for job clustalo-120180824-163858-0479-29210239-p2m

Result Summary || Phylogenetic Tree || Submission Details

Download Alignment File | Show Colors | View result with Jalview || Send to Simple Phylogeny | Send to MView

CLUSTAL 0(1.2.4) multiple sequence alignment

£r[013169(013169_CYPCA MSLSDKDKAAVKALWAKISPK: RMLTVYP H 60

sp|P69905 | HBA_HUMAN LSFPTTKTYFPHFI QVKGH 59

sp|P01942 | HBA_MOUSE MVLS( IKAAWGK PTTKTYFPHF 59

sp|P13786 | HBAZ_CAPHI ILSLWSKISTQAD! ,CYPQAKTYFPHF 59

* ox: D orakr. WiRiE Kip ik RRER K1k oz k. pp %

£r[013169(013169_CYPCA GKVIMGAVADAVSKIDDLVGGLASLSELHASKLRVDPANFKILAHNV IVVIGMLFPGDFP 120

sp|P69905 | HBA_HUMAN L VNFKLLSH( 119

sp|P01942 | HBA MOUSE KKV AGHLDD H VNFKLLSHCLL T 119

sp|P13786 | HBAZ_CAPHI GSKVV? IDNVTSALSKL KFLSHCLLVTLASHFPADFT 119

tr|013169|013169_CYPCA PEVHMSVDKFFQNLALALSEKYR 143

sp|P69905 | HBA_HUMAN PAVHASLDKFLASVSTVLTSKYR 142

sp|P01942 | HBA_MOUSE PAVHASLDKFLASVSTVLTSKYR 142

sp|P13786 | HBAZ_CAPHI ADAHAAWDKFLSIVSGVLTEKYR 142

PLEASE NOTE: Showing colors on large alignments is slow.

EMBL-EBI Services Research Industry About EMBL-EBI
By topic Publications Train at EBI Members Area Contact us
By name (A-2) Research groups Train outside EBI Workshops Events
Help & Support Postdocs & PhDs Train online SME Forum Jobs

Contact organisers Contact Industry News

programme People & groups
EMBL-EBI, Wellcome Genome Campus, Hinxton, Cambridgeshire, CB10 1SD, UK. +44 (0)1223 49 44 44

Copyright © EMBL-EBI 2018 | EMBL-EBI is part of the European Molecular Biology Laboratory | Terms of use




)90 > U.JLC\UO| a=xo D dg=>g0 L;Lu) \SuJJ )| (o|.)5 PY-) L Ju..Q)lQD 4>|gp §e3) Lgd).fbo L) Result summary «J g9, dq.lS L) °

# EMBL-EBI Research  Training Industry ~ Aboutus Q EMBL-EBI Hinxton

Clustal Omega

Inputform [ Web services | Help & Documentation | Bioinformatics Tools FAQ ® Feedback | <iShare

Tools > Multiple Sequence Alignment > Clustal Omega

Results for job clustalo-120180824-163858-0479-29210239-p2m
Alignments Phylogenetic Tree || Submission Details

Input Sequences Jalview

clustalo-120180824-163858-0479-29210239-p2m.input
Tool Output

'W-E_I

Simple Phylogeny

Alignment in CLUSTAL format with base/residue numbering Send to Simple Phylogen

clustalo-120180824-163858-0479-29210239-p2m.clustal_num
Phylogenetic Tree

MView

cl

Percent Identity Matrix

clustalo-120180824-163858-0479-29210239-p2m.pim

Services Research Industry About EMBL-EBI
By topic Publications Train at EBI Members Area Contact us
By name (A-Z) Research groups Train outside EBI Workshops Events
Help & Support Postdocs & PhDs Train online SME Forum Jobs
Contact organisers. Contact Industry News
programme People & groups

EMBL-EBI, Wellcome Genome Campus, Hinxton, Cambridgeshire, CB10 1SD, UK. +44 (0)1223 49 44 44
Copyright © EMBL-EBI 2018 | EMBL-EBI is part of the European Molecular Biology Laboratory | Terms of use

Percent Identity Matrix - created by Clustal2.l Percent Identity Matrix Sod 595 IS SIS L -

HHH W W

e b Glg Caz o aldl o) aulgie

1: tr|013169|013169_CYPCA 100.00 50.00 50.70 47.18

: sp|P69905|HBA_HUMAN 50.00 100.00 85.92 56.34
: sp|P01942|HBA_MOUSE 50.70 85.92 100.00 56.34
4: sp|P13786 |HBAZ_CAPHI 47.18 56.34 56.34 100.00

(O L.Sl)-:‘ UJL.\_wbo_Q) A=l )| ML))_g L)Jl _x.uS \S.JS Send to simple phylogeny —J (59 _XJLJ \5..\4_;)91.\_9 > (=) (5|)_g °
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Simple Phylogeny

Web services | Help & Documentation ‘ Bioinformatics Tools FAQ ®: Feedback <Share
Tools > Phylogeny > Simple Phylogeny
Simple Phylogeny

This tool provides access to phylogenetic tree generation methods from the ClustalW2 package. Please note this is NOT a multiple sequence alignment tool. To perform
amultiple sequence alignment please use one of our MSA tools.

STEP 1 - Enter your multiple sequence alignment

a multiple sequence alignment in any supported for

clustalo-120180824-163858-0479-29210239-p2m

Z

Or, upload afile: cwemerie 1O M11€ selECted Use a example sequence | Clear sequence | See more example inputs

STEP 2 - Set your Phylogeny options
DISTANCE CORRI

Default v

STEP 3 - Submit your job

EXCLUDE GAPS CLUSTERING

ﬁ. =

off v

Neighbour-joining v

Be notified by email (Tick this box if you want to be notified by email when the results are available)

If you plan o use these services during a course please contact us

Please read the FAQ before seeking help from our support staf.



Phylogram as>Lo Pu-) rol.) ol 9,79 LJS..uu a )|}_g| UJl 9>

Branch length: @ Cladogram Real .
)38l 0y5 an aS ol (5l FASTA g5 )5 bs (gl
| T inle A
| = ShIP01042IHBA_MOUSE 006866 Juwlgine Lo . w03 o315 Multiple Aignment
splP13786|HBAZ_CAPHI 0.23415
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& NCBI  Resources (¥ How To (¥)

S=NCBI

National Center for
Biotechnology Information

NCBI Home

All Databases B [

Resource List (A-Z)

All Resources

Chemicals & Bioassays

Data & Software

DNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

Sign in to NCBI

Welcome to NCBI

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

About the NCBI | Mission | Organization | NCBI News & Blog

Submit

Deposit data or manuscripts
into NCBI databases

[
¢

Develop

Use NCBI APIs and code
libraries to build applications

Download

Transfer NCBI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn
Find help documents, attend a

class or watch a tutorial

I

Research

Explore NCBI research and
collaborative projects

Popular Resources
PubMed
Bookshelf
PubMed Central
PubMed Health
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI News & Blog

NCBI's Genome Data Viewer now
displays data from track hubs
23 Aug 2018

Variation o The Genome Data Viewer's (GDV)
4 hrowser disnlav now siinnorts content

] |

September 5 NCBI Minute: Release Plan
for NCBI API Keys

23 Aug 2018
As previously announced, NCBI has
introduiced API kevs for the F-ifilities
Magic-BLAST (v1.4.0), an accurate DNA
and RNA-Seq aligner

22 Aug 2018

What is Magic-BLAST and why are we
excited ahaut it? Manic-Rl AST is a

S (59, = Popular Resources Cuound jl g 35S 3)lg 55,90 ,5 |, ncbi.nlm.nih.gov Gu)sT cgxiws @i ;051 ¢l 5l eslaiwl (gl
5 a5sidS g 6513 0Ly 5 (sawisilSos LJlass Sy (somima (slym -3 WL 1) BLAST g5 3Ly amé o ol > .aiS <SS BLAST
sl )i.’.-’ Ego 9> ro.uS.m osl&siwl Protein BLAST ;i Oiig osl> oli:l_: 23 iTg Slod o (s9xiws> (51,0 9 Nucleotide BLAST

S OBl ) 593 55 )90 (s9imz E95 - Ngaiue 03wl GuSll g 35giS g5 0315 6LL 5> (g suns

NCBI National Center for Biotechnology Information

Signin to NCBI

BLAST Home  RecentResults  Saved Strategies  Help

Basic Local Alignment Search Tool

A new version (1.4.0) of the BLAST RNA-seq mapping tool, Magic-BLAST, is now
BLAST finds regions of similarity between biological sequences. The program available
compares nucleotide or protein sequences to sequence databases and

calculates the statistical significance. Learn more Ue AL C2018H6:00.00 LS

B More BLAST news...

Web BLAST



http://ncbi.nlm.nih.org

a0 i ) Olophis g 3ue pladl 1) 593 (sexins Aulgine Juol> (gaxaio )5 . Cunl 6aid 031> iwles Protein BLAST JUo ¢l 5o
2SS S amdo YU 50,3y 55 | Wlgs b 63,5 5eLT I, FASTA L1 Choose File sanSs jl osliswl L *
g gz 0315 8B40 ) Lok ;15 390 (pufig jl Lol> iy lgis aS .S eulais slgine Query subrange Cowd ;>
DS G ) 25985 b 02 > gz zlis j aS 3y, Juled aS 1) Sildg>g0 Aulgiae Organism caowd ;> ¢
Do i 1) =95 50 oauh 031> Liules slo hit sla=i Max target sequences ¢
AiSae Wiz 9,3 5l a5yl eaudh usi 3> 5l 5L e-value aS =uli Expect threshold  »
)b ol @ | i ¢lo; leub g ,igs (seztims 535,30 33 L3 3u0 4 | ez lalS 65151 Word size
a1 eslasiwl 3)g0 gz Lo yile dwilgine Matrix Cuound ;> ¢
AiSae Latie | S (saelsl g £g,ub e slo jLoel Gap Cost ¢
e plei gz U S yuo g 3458 SWS BLAST (50055 (59, 39> Slaghis olad Jlocl 51 Gay

m) U.S. National Library of Medicine > NCBI National Center for Biotechnology Information Signin to NCBI

BLAST P blastp suite Home  RecentResults  Saved Strategies  Help

Standard Protein BLAST

blastn | blastp | blastx | tblastn | tblastx

BLASTP programs search protein databases using a protein query. more... Slelilen Eeluia
Enter Query Sequence preg i aap e
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
From
To
4
Or, upload file Choose File o file selected @
Job Title
Enter a descriptive title for your BLAST search &
Align two or more sequences &
Choose Search Set
Database Non-redundant protein sequences (nr) a o
Organism -
Optional Exclude *
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
Exclude Models (XM/XP) ' Non-redundant RefSeq proteins (WP) ' Uncultured/environmental sample sequences
Optional
Entrez Query Youllllld Create custom database
Optional

Enter an Entrez query to limit search &

Program Selection
Algorithm Quick BLASTP (Accelerated protein-protein BLAST) [
© blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

( ﬁ-LA—S'f ) Search database Non-redundant protein sequences (nr) using Blastp (protein-protein BLAST)

Show results in a new window

(=) Algorithm parameters Restore default search parameters

General Parameters

Max target 100 B

sequences Select the maximum number of aligned sequences to display &)
Short queries Automatically adjust parameters for short input sequences &
Expect threshold 10 )

Word size 6 ﬂ )

Max matches in a 0 2]

query range -

Scoring Parameters

Matrix BLOSUM62 [ &

Gap Costs Existence: 11 Extension: 1 [ &

Compositit Conditi itional score matrix adij Be

adjustments

Filters and Masking

Filter Low complexity regions &

Mask Mask for lookup table only &
Mask lower case letters &)

BLAST Search N protein (nr) using Blastp (protein-protein BLAST)

Show results in a new window




(5922 53 @S b Jlg5 Sy SSibles 03 020lie ) bghs I plaS o 1 xlg azlse ;5 samho b saime oLl il uy
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DESCIPUOTT—SPFUIIUS MDA TOTTAN T CSUDUTIT aTPIia US=TTUTU SaprerTs OIN=TTDRT DESCHPUUTT AT U TEUUTTUaTTe SEMDanTK CUS TraTSauuTS T oD TUTTTINCTETT
PE=1 SV=2 excluding environmental samples from WGS projects
Molecule type amino acid Program BLASTP 2.8.0+ P Citation

Query Length 142

Other reports: & Search Summary [Taxonomy reports] [Distance tree of results] [Related Structures] [Multiple alignment] [MSA viewer
[ Analyze your query with SmartBLAST
© Graphic Summary
(=) Show Conserved Domains

Putative conserved d ins have been d d, click on the image below for detailed results.

1 20 40 60 80 100 120 142
I ' ' [ [} [l [l [ 1 | [ [ ' ' | 1 [ ' [ 1 1 1 1 [l | 1 1 [l ' | [ 1 [ 0 L
Query seq., IMVLSPACK TNVKAANGKY GAHAGE YGAEALE RFLSFP TTKTYIFPHF DL SHG SACVKGHRKWAD AL TNAYAHY DOMPNAL SALSOLHAHKLRVDPY NFKLLSHIL LVTLARHLPAEF TPAVHRSLDKF LASYS TVLTSKYR
heme binding site
tetramer interface | b b t

Specific hits
Superfanilies Globin_like superfamily

Distribution of the top 106 Blast Hits on 100 subject sequences &
Mouse over to see the title, click to show alignments
Color key for alignment scores
W<40 W40-50 W 50-80 W 80-200 W >=200

1 20 40 60 80 100 120 140

[= Questions/comments

L e-value 9 identity ooy Lo g ¢opl 5l {a|.&5 D (69,9, Sy Judlg > hit sl Giig Cand @ a.)l.u A= > (i, U.ul.: L
g4 NEbi (50315 8BLL 5 Lasine entry GT 5)lg aulgive accession iy (59, 12 025 SUS U . 3uiShe o3 live

Sequences producing significant alignments:
Select: All None Selected:0

it Alignments o
Description s’:::e ST:;?; S:veg vaIIEue Ident Accession

hypothetical protein [Klebsiella pneumoniae] 288 288 100% 4e-98 100% WP_108998590.1
hemoglobin alpha 2 [synthetic construct] 287 287 100% 4e-98 100% AAX29522.1
hypothetical protein [Escherichia coli] 287 287 100% 6e-98 100% WP_108997664.1
MULTISPECIES: hypothetical protein [Enterobacteriaceae] 286 286 100% 6e-98 100% WP_108961785.1
Chain B, A Cis-Proline In Alpha-Hemoglobin Stabilizing Protein Directs The Structural Reorganization Of Alpha-Hemoglobin 286 286 100% 8e-98 100% 3IA3 B
mutant hemoglobin alpha 2 globin chain [Homo sapiens] 286 286 100% 1e-97 99% AKZ66543.1
MULTISPECIES: hypothetical protein [Enterobacteriaceae] 286 286 100% 1e-97 100% WP_109027992.1
hemoglobin alpha-2 [Homo sapiens] 285 285 100% 2e-97 99% AAN04486.1
alpha-2-globin [Homo sapiens] 285 285 100% 3e-97 99% AAF72612.1
TPA: globin C1 [Homo sapiens] 286 286 100% 3e-97 100% SAI82135.1
hemoglobin alpha 1-2 hybrid [Homo sapiens] 284 284 100% 5e-97 99% ABF56145.1

Chain A, Hemoglobin Thionville: An Alpha-Chain Variant With A Substitution Of A Glutamate For Valine At Na-1 And Having An Acetylated Methionine Nn2 Te 284 284 100% 5e-97 99% 1BAB_A
284 284 100% 7e-97 99% AAK37554.1

hemoglobin alpha-1 globin chain [Homo sapiens]
Chain A, Structure Of Haemoglobin In The Deoxy Quaternary State With Ligand Bound At The Alpha Haems 284 284 99% 7e-97 100% 1COH A
284 284 100% 8e-97 99% BAD97112.1

PREDICTED: hemoglobin subunit alpha [Rhinopithecus roxellana] 283 283 100% 9e-97 99% XP_010380159.1
283 283 100% 1e-96 99% XP_024089067.1

283 283 100% 1e-96 99% AFI57164.1

Chain A, Hemoglobin (Alpha V1m) Mutant 283 283 99% 2e-96 99% 1BZZ A
Chain A, Carbonmonoxy Structure Of Hemoglobin Evans Alphav62mbetawt 283 283 99% 2e-96 99% 4MQC A
Chain A, R-State Human Carbonmonoxyhemoglobin Alpha-A53s 283 283 99% 2e-96 99% 1AJ9 A

Chain A, Structure Of The Human Hemoglobin Mutant Hb Providence (a-gl 282 282 99% 2e-96

- Full=Alnha-nlnhin: AN = i 282 282 99% 3e-96

[Z] Questions/comments

RerNamea: Filll=Hamnalnhin aiihiinit alnha* AltN.



