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1. Uniprot EHRBIBEFLEEE
SMEEHERFEERHTER, BIERERRFEY
2. emboss 2RFFILEXREFRIER (UANJR HBA £

| £ Jemboss

B TF EEHTFEYIEL X
M 5E8JE HBA 2R A

| L LU

File Preferences Tools Favourites Help

CONSENSUS »
DISPLAY DIFFERENCES »
EDIT DOT PLOTS »
ENZYME KINETICS est2genome Align EST sequences to genomic DNA sequence
FEATURE TABLES
INFORMATION MULTIPLE » stretcher Needleman-Wunsch rapid global alignment of two sequences
NUCLEIC ;
PHYLOGENY |:

fTFF JEMBOSS, ALIGNMENT—GLOBAL—needle (£BH31)
NEEDLE

Needleman-Wunsch global alignment of two sequences

~input section
Enter the sequence as:
__ file / database entry or ® paste or ) list of files

Sequence Cut and Paste

*HBA_HUMAN - P69905, Hemoaglobin subunit alpha, HBA1; J Luo, 2016-08-21

MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSHGSAQVKGHG

KKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPYNFKLLSHCLLVTLAAHLPAEFTP
VHASLDKFLASVSTVLTSKYR

Input Sequence Options \ Reset

LOAD SEQUENCE ATTRIBUTES

Enter the sequence as:
() file / database entry or (@ paste or ) list of files

Sequence Cut and Paste

>HBA_MOUSE - P01942, Mouse Hemoglobin subunit alpha, Hba-a1; J Luo, 2016-08-
MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERMFASFPTTKTYFPHFDVSHGSAQVKGH| =

KKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFKLLSHCLLVTLASHHPADF TH=
HASL DIKEL ASVSTVI TSKYR

Input Sequence Options Reset

LOAD SEQUENCE ATTRIBUTES ‘
S, #ERE paste, AEBFIIFMLEIES, XBERLNZEAIR HBA EA5 KR HBA
EBFES
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EBLOSUME? Matrix file
EBLOSUM62 .
EBLOSUM30 -
EBLOSUM35 -
EBLOSUMA40 Gap openir
EBLOSUMA45 (Min:0.0 ms
EBLOSUMS50 Gap extens
EBLOSUMS5 (min:0.0 mi
EBLOSUMG0

|
R EIAIT D FEF EBLOSUMG2

output section
v Brief identity and similarity

srspair ;| Align format (srspair)

Execution mode:
interactive |- d ; GO o

Execution mode %#% interactive, A5 GO!

|

2 Aligned sequences: 2
£ 1: HEA_HUMAN

# 2: HBA_MOUSE

& Matrix: EBLOSUMG2

# Gap_penalty: 10.0

% Extend penalty: 0.5
b=

& Length: 142

g Identity: 122/142 (85.9%)
# Stmilaraty:  131/142 (92.3%)
# Gaps: 0/142 ( 0.0%)

# Score. 645.0
-3

TR ERH ﬁﬂ‘ﬁ, — X% 85.9%, BREBRFII—HEKRTF 50%EIAEAREERER, X
ﬁ"’“ﬁ%?ﬁhﬂﬁﬁ ZMeeEsE—, J'L:_F.f”ﬁ?i* MRRERT ; BN 92.3%, #H—FIERR
SERREM; T 0%, XiRBAABRMERN HBAZEEKERTES—% (9h 142 Maf
i) , BE2KSEERTEMNL, SBRAFBARE,; tLI3T 2155 648, W T 142 KEBFY
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BE70, WAL RAIFR LA, RIRMERR.

e 5HRE: water EBELEIT T A, 5 needle £33, BESLL 3T R EL TR FES R [E

, BREININE, ALIGNMENT—LOCAL—waste

| £ Jemboss
File Preferences Tools Favourites Help

FERENXE, EEFIKEERK. 2RERNZUZHFS], bl CEAM5/6 XEXKEE

CONSENSUS »
DISPLAY DIFFERENCES » nsch global alignment of two sequences
EDIT DOT PLOTS » 5,
ENZYME KINETICS GLOBAL ence as:
FEATURE TABLES matcher Waterman-Eggert local alignment of two sequences
INFORMATION seqmatchall All-against-all word comparison of a sequence set
NUCLEIC | ———————_ supermatcher Calculate approximate local pair-wise alignments of larger sequences
PHYLOGENY >HBA_HU
MVLSPADK
PROTEIN KICVADALT wordfinder Match large sequences against one or more other sequences
UTILS \WHASLDK| wordmatch Finds regions of identity (exact matches) of two sequences
1

3. MEMMHG%SEFTIEXS

‘ B Display Files - Download Files - &= g8EERAE

B 1DKC | pdb_00001dkc”

SOLUTION STRUCTURE OF PAFP-S, AN ANTIFUNGI
AMERICAMNA mmCIF Format (Header)

PD8 DOI: hitps /fdo org/ 10 2210/pdb1DKC/pdb BMRB: 4612

Legacy PDB Formal
Classification: ANTIFUNGAL PROTEIN Legacy PDB Format ( ]
Organismis): Phylolacca amencana egacy ' :

Mutation(s): No @
Membrane Protein: vo- @ (L2708

FASTA Saquence

mmCIF Format IS OF PHYTOLACCA

Deposited: 1999-12-07 Released: 2000-12-13

Deposition Author{s): Wang, D C , Gao, GH , Shao, F, Dai, J X, Wang, J F
Experimental Data Snapshot wwPDE Validation © 230 Report  Full Report
Method: SOLLUTION NMR Metric Percentile Ranks Value
Conformers Calculated: 30 Clashacos (] o
Conformers SUMML 10 Ramachandran outlsers n R BaE
Selection Criteria: siructures with the lowest

Stbouhuam outlsers ] B T

enargy

[ Bewor
IP'."'\--I'-1|'I ------ A v

ul'c-u.r-nh il s @l AN e



B 1QK6

Solution structure of huwentoxin-l by NMR

£ Data AP

B Display Files -

Download Files -

FASTA Sequence

pdb_00001qk6

mmCIF Format

mmCIF Format (Header)

PDB DOI; hitps//don org/M0,2210/pdb1 QKRG pdb

Classification: TOXIN
Organism(s): Cynopagopus schmidti
Mutation(s): No @

Legacy PDB Format
Legacy PDB Formal (Header)

Membrane Protein: Yo @ m

Deposited; 19499-07-10 Released: 199490820
Deposition Author(s): Qu Y, Liang, S, Ding, J , Liu, X, Zhang, R, Gu, X

Experimental Data Snapshot

Method: SOLUTION NMRE

Conformers Calculated: 50

Conformers Submitted: 10

Selection Criteria: STEREQCHEMICAL ENERGY
AND RESULT OF PROCHECK

i

E

Tuka)

wwPDB Validation @ © 30 Report  Full Report

Metric Percentile Ranks Vilue
Clashecore I %n
Ramuchundrun outlicr I 1]
Sidechaim owllbers ﬁ-_-r s

Paripe
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= B R4 2838 PDB iR EIXFANERFRFEY, FTH FASTA XHEFEH

“— 3 O EEEED Hies/ bicinformatics.nl/emboss-explorer/
| sort alphabeticall 2 | EMBOSS explorer
ALIGNMENT
exncalen || NEedle
Needleman-Wunsch global alignment of two sequences (read the manual)
ALIGNMENT
CONSENSUS . . . . . ,
Unshaded fields are optional and can safely be ignored. (hide optional fields)
consambig
megamerger Input section
merger
ALIGNMENT Select an input sequence. Use one of the following three fields:
DIFFERENCES 1. To access a sequence from a database, enter the USA here:
diffseq 2. To upload a sequence from your local computer, select it here: #EEX# FEETH
»1DKC_1| chatin h:! ANTIFUNGAL PEPTIDE|Phytolacca
americana (3527
ALIGNMENT AGCIKNGGRCNASAGPPYCCSSYCFQIAGASTGVCKNR
DOT PLOTS
dotmatcher
dotpath
dottup 3. To enter the sequence data manually, type here:
Rolydot
ALIGNMENT Select an input sequence. Use one of the following three fields:
GLOBAL 1. To access a sequence from a database, enter the USA here:
est2genome 2. To upload a sequence from your local computer, select it here: ERXH FFFH
»1GK6_1|Chain A|HUWENTOXIN-I | SELENOCOSHIA HUWENA
needle (29017}
needleall ACKGVFDACTPGKNECCPNRVCSDKHEWCKWEL
stretcher
ALIGNMENT
LOCAL 3. To enter the sequence data manually, type here:
domainalign

13

a L | [} el ron

EMBOSS explorer 3t a, EMSFAMFEEFFKEI ALIGNMENT GLOBAL,

needle 2B/ LEXT, ¥R TEERFYIAENLEES

s



EMBOSS explorer

OUTPUT FILE outfile

edeprandetetetatotetadetenstrtetetndotetatatosetteansteteratetesafetassietotet

# Program: needle

# Rundate: Tue 7 Apr 2026 10:36:14

# Commandline: needle

—auto

-asequence /var/lib/emboss—explorer/output/041364/. asequence
-bsequence /var/lib/emboss—explorer/output/041364/. bsequence
-noendweight

-brief

-outfile outfile

—aformat3 srspair

# Align_format: srspair

# Report file: outfile

jsgeaatasesresrtrtatedersietetrdetetiintetesabseantrietrrssetisnsesarsirtessd

RSN S S S S e S

# = = =

=

% Aligned sequences: 2

# 1: EMBOSS 001

2 2: EMBOSS_002

# Matrix: EBLOSUM62

# Gap_penalty: 10.0

# Extend penalty: 0.5

=

# Length: 44

# Identity: 6/44 (13.6%)

# Similarity: 12/44 (27. 3%)

# Gaps: 17/44 (38.6%)

# Score: 17.0

=3

=

# —

EMBOSS_001 1 AGCIKNGGRCN———ASAGPPYCCSSYCFQIAGQSYGVCENR- 38
.. TN U I PR T R I

EMBOSS_002 1 ACKGVFDACTPGENECCPN——RVCSDKHKWCKWEL 33

# ________ — —

# ________ S

Run needle 3R1BLLITLE R

Matrix file. Use one of the following two fields:
1. To access a standard EMBOSS data file, enter the name here:|EPAM250
(default is EBLOSUMEG2 for protein, EDNAFULL for nucleic)
2. To upload a data file from your local computer, select it here: \ RS AF ‘ FIEFEX M+

PAM 251t 533EFF, PAM250 &R TRINMERRBIFIILCR, BIEREAEITDERE, &
FEFWAITIREFE PAM250, FEIREZAUIDE, Aithids




OUTPUT FILE outfile

brbefrdadatedrrtubutogebetsheiesedrtobeingrirtobeirdntrtabetrtrdrbapeossonhodsd
£ Program: needle

# Rundate: Tue 7 Apr 2026 11:06:56

g2 Commandline: needle

= —auto

—datafile EPAM250
—gapopen 3
—-gapextend 0.5
-noendweight
—endopen 10
-endextend 0.5
-brief

-outfile outfile
—aformat3d srspair
# Align_format: srspair
# Report file: outfile
R R R R R R R R R A R R A

R R

#——— ===
=

# Aligned sequences: 2
2 1: EMBOSS_001

g 2: EMBOSS 002

£ Matrix: EPAM250

# Gap penalty: 5.0

2 Extend penalty: 0.5

-asequence /var/lib/emboss—explorer/output/
-bsequence /var/lib/emboss-explorer/output/

276234/. asequence
576234/. bsequence

(1) BLASTP 4.3

1. UAMIIEE

2|5

=

g Length: 42

# Identity: 9/42 (21. 4%)

£ Similarity: 18/42 (42. 9%)

# Gaps: 13/42 (31.0%)

# Score: Dl.5

=1

#

EMBOSS_001 1 AGCIENG—GRCNASAGPPYCCSS-YCFQIAGQSYGVCENR- 38
1 Y 33 P | EE Y e

EMBOSS 002 1 -AC—KGVFDAC--TPGKNECCPNRVC—-SDEHKW—CKWEL 33

Al LAE AR ERE R ENNIEE
4. Blast T3l BB 5111

alpha }

/2 HBA_HUMAN A#ZEF5, BILATE Uniprot %13




2. ¥ AHREEREME S F 0 CNCB EHREIERE

G iTE ST sEmaiH ST -

¥ ZR12F BlastP

'L—|

FFHILEF(BLAST) =¥ S(BIT) BEAHRS IR

B FBLASTHZN W EMSEEO RS, Wiy BF=f1rces 86, RRREHEENER MNP R AR D e R R, HY
[BIFHEEUT IR T, WS ThEE L i Wiz, M SEESEhIA, RIS ERINHES HEHchEEFESE SRS LR R ey
- o W=l t

BERSZiEEF RRERESHFi#t S &mEN

oI HIRREEEE S B E S mit R, EOmESsFEn, Stk SHEREM RS, LRSI A G
. WA SRS EN e 2RI #5#teR, BTiHtHE., BEESES5E R, EMSEErFERE BT ETER
MitE

fhwww.cncbac.on/toaols

o |

Nucleotide BLASTN Protein BLASTP BLASTX TBLASTN

nucleotide » nucleotide protein » protein translated nucleotide » protein protein » translated nucleotide
e.g., sARS-CoV-Z (C_AADTE06/.1) e.g., MFad (NP_001394133.1) e.g., HBE (NM_0D00518.9) e.g., SCNZA (NF
S mERER -~
s A @ T == EiRFEE: @
=HBA_HUMAN - PES205, Hemoglobin subunit alpha, HEBAT: J Lus, 2016-08-21 = BA: 1
MVLSFADK TR YVEAAWGHKVGEGAHAGE Y GAEALERMFLSFFITITEK T YFFHFDLSHGSALVKGHC
HKEVADALTHAVAHVDDMPMNALSALSDLHAHKLRVDPVHNFELLSHCLLVTLAAHLPAEFTP ol | E 142

AHASLDKFLASVSTVLTSKY R

1,
Lt

BE FiExrig: @ frart =
= N ] HBEA HUMARMN - PEIO0S,
IERtE: @ O ‘SEEAEHETT =1 NG =S
-!lm‘- s ':r-:-j'i'
D trRESTESEE (nr )

s ENRERE: D MCBI SwizsProl

EL: @ Primates {taxid 9443) (=)

3183 SwissProt #EE, IHRIKBNY Primates  alpha M4I%E
A BLERESH

e




B8N
"EitEt: @

Tabular

"BAXBWFS: @ 100

"HAREE: @ 0.050
"FEK: 0 3
H AT SIBEE: NCBI SwissProt x
BLAST
(IS oA AT Hp M

B ErEO98E SR

RRGR
AP RN EE NSRS

100 REFICSEF

B Fhligt <

RecName: Full=Hemoglobin

|
subunit alpha; AltName: F...
7 RecName: Full=Hemoglobin
subunit alpha; AltName: F...
" RecName: Full=Hemoglobin
subunit alpha-1; AltName....
7 RecName: Full=Hemaoglobin
subunit alpha; AltName: F...
7 RecName: Full=Hemoglobin
subunit alpha; AltName: F...
7 RecName: Full=Hemoglobin
subunit alpha; AltName: F...
7 RecName: Full=Hemaoglobin

subunit alpha; AltName: F...

it e

"iHoiElE: @

BLOSUMBZ

BT : @  Existence: 11 Extension: 2

" $E[ERE: @

T

Homo saplens

Gorilla gorilla gorilla

Hylobates lar

Pongo pygmaeus

Semnopithecus
entellus

Macaca fuscata fuscata

Ateles geoffroyi

Condritional compositional scor..

B

ke

317

312

311

311

308

308

306

A LUBT R, BIAESHEREITIHE

10

317

312

3N

311

308

308

306

dp

100.00%

99.00%

100.00%

100.00%

99.00%

100.00%

100.00%

N
ERIARRSHC
RS
@ ¥FERe
8 FE)S5¥Se
MRV ERYY BRERH 7
IEEN  ZFAIY
HhE N
WRE: .. Fis<
: K*
1.96637¢-
100.00% 142  P69905.2
110
1.59706€-
99.29% 141  P01923.1
108
4.00779%-
98.59% 142 QITS35.2
108
6.29289%-
9789% 142 P0B635.2
108
6.50533e-
9787% 141 P01924.1
107
7.47879%-
97.18% 142  P63107.2
107
2966e-106  9648% 142  P67817.2




EERH HBA HUMAN - P69905, Hemoglobin

ER D DUCBRSGCMPB 452 T~

BF BLASTP @ 5|fv

HiEE NCBI_SwissProt

Hif ID Query_1

f HBA HUMAN__ P69905 Hemoglobin_subunit a...
DFRE Protein

SiRE 142

Rithif S EEl ST @

2. TBIASTN £:3]

A ABIMAIER alphad
[% RefSeq A AITLE

‘2 HBA_ HUMAN 79
Eﬁg MRNA J-%?;-IJG

Popular Resources
PubMed

Bookshelf
PubMed Central
BLAST

Nucleotide

Genome
SNP
Gene
Protein
PubChem

LRF,

11

SR
i
b oy R e
i 9
i 0 55 0 S

B «

F3 NCBI tBlastN $#£#Z&&ZE F512L

L.




Enter accession number(s), gi(s), or FASTA sequence(s) © ciear n.mnmﬂ
GSAOVEGHG

KKVADALTNAVAHVDOMPNALSALSDLHAHKLRVDPVNFKLLSHCLLVTLAAH I i

LPAEFTP _

AVHASLDKFLASYSTVLTSKYR y. To _

O, upload e BB RN ©

Job Title HBA_HUMAN - P89905, Hemoglobin subunit alpha, ...
Enter a descriplive title for your BLAST search ﬂ

.| Align two or more sequences @

Choose Search Set

Database + | RefSeq Select RNA sequences (refseq_select) v @

Organism —

Optional | human (taxid:9606) ||| exclude [ Add Organism |
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown 9

Exclude | Models (XM/XP) || Uncultured/environmental sample sequences

Optional

Limit to [_] Sequences from type malerial

Optional ;

Entrez® Query _ YoulBll Create custom database

Oplions Enter an Entrez query 1o imit search E

SSE . BBEEEE N 1, FK Word size 3 2, 19 %EFF Matrix 3 PAM250, ZF{i31
43 Gap cost AEZIAT IS 13, EHTUSIH 2, HEESHHIA

General Parameters

“Iltlfwt | 100 W

| Restore default search parameters |

seguences
- Salect the maximum number of aligned sequencas o display ﬂ

Expect threshold o1 |ﬂ

Word size ol 2w ]'ﬂ

Max matches in a | 0 (7]

query range

Scoring Parameters

Matrix ¢ PAM250 v |@

Gap Costs + Existence: 13 Extension: 2 v @

Compositional | Conditional compositional score matrx adjustment v :ﬂ
adjustments

AR

Max Total Query E Per.  Acc.

Dasmlpt'mn Edenliﬁf L Score Score Cover value Ident Len  ACCESSION
v v v v v v

Homeo sapiens hemeglobin subunit alpha 2 (HBAZ), mENA Homo sapiens 216 216 100% Be-78 100.00% 576 NM_000517.6
Homo sapiens hemeglobin subunit alpha 1 (HBA1), mRNA Homa sapiens 216 216 100% 8e-78 100.00% 577 NM_000558.5
Homo sapiens hemoglobin subunit theta 1 (HBQ1), mRNA Homo sapiens 155 155 100% Ge-53 6197% 528 NM | 1.
Homo sapiens hemoglobin subunit zeta (HBZ), mRNA Homo sapiens 151 151 100% 1e-50 5986% 798 NM 0053323
Homo sapiens hemoglobin subunit mu (HBM), mENA Homo sapiens 121 127 9% 2ed1 4530% 502 NM_001003938.4
Homo sapiens hemoghobin subunit gamma £ (HBGZ), mRNA Homo sapiens 103 103 98% 1e-31 4041% 586 NM_000184.3
Homo sapiens hemoalodin subunit beta (HBB), mENA Homo sapiens 03 103 9% 3Je-31 4315% 628 NM 0005185
Homo sapiens hemoglobin subunit gamma 1 (HBG1), mRMA Homo sapiens 102 102 99% 4e-31 4041% 587 NM 0005593
Homo sapiens hemeglobin subunit detia (HED), mRNA Homo sapiens 101 101 99% 2030 4315% 620 NM_000519.4
Homo sapiens hemoglobin subunit epsilon 1 (HBE1), mRMNA Homo sapiens 0B4 0B84 90% 3e-20 3600% 623 NM 0053304
Homo sapiens cytogiobin (CYGB), mRNA Homo sapiens 693 693 96% fe-15 27.80% 1962 NM_1342685
Homo sapiens myoglobin (MB), transcript variant 1, mRNA Homg sapiens 72 572 100% Be12 27.52% 1070 NM_005368.3
Homo sapiens neuroglobin (NGE), mENA Homo sapiens 320 320 90% 0043 21.368% 1778 NM 0212374

NCBI blast | u%ﬂfﬁ']ﬁﬁﬁi_ TEEREIARMAFS, ERFRNAF R LURY 2555
FFHITYDEEN, P14 S MEGA I HITRETE.
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