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Image 3D Interactive Video AbOUt Hemog|obin

Hemaglobin is a protein found in the red blood cells of all vertebrates that is responsible for the transport of
oxygen. The high iron concentration in the molecule gives blood its red color. Hemoglobin has a tetrameric
quaternary structure of two alpha and two beta chains, each containing a ring-shaped heme group, giving
the overall appearance of having four myoglobins combined into one structure. These heme groups use
their central iron atom to bind oxygen, and, in this way, blood carries oxygen from the respiratory organs
throughout the body. While hemoglobin is best known for its role in vertebrate respiration, it is also found in
some invertebrates, fungi, and plants, where it transports other gases like carbon monoxide, nitric oxide,
and hydrogen sulfide.

Text References
Dutta, S. & Goodsell, D. (2003). Molecule of the Month: Hemoglobin. DOI: 10.2210/rcsb_pdb/mom_2003_5
Initial Structure Determination Reference

Perutz, M. F,, Rossmann, M. G_, Cullis, A. F., Muirhead, H., & Will, G. (1960). Structure of haemoglobin: a
three-dimensional Fourier synthesis at 5.5-A. resolution, obtained by X-ray analysis. Nature, 185, 416-422
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Though it took a further 7 years to make sense of the novel diffraction patterns, Perutz
won his bet. In 1960 he published an article on the structure of haemoglobin in Nature.
According to today's standards, the information he obtained was poor, yet he had
demonstrated the power of X-ray analysis in deciphering protein structure. He had
managed to squeeze the image of a macromolecule out of the X-ray diffraction patterns.
The image sported four iron-containing haems each of which was smothered in an
electronic cloud - and he assumed the 'clouds’ were protein chains. His findings were
based on what he had managed to make out of the diffraction patterns but also on work
that was being carried out on myoglobin - in effect a simpler version of haemoglobin -
in the same laboratory. Three years later he announced that haemoglobin was a
tetramer of two copies of two identical chains, and each chain had a cleft into which

was lodged one haem.
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GRCh38 human reference gene set.

® Two new breeds of catile have been added: UOA Tull_1 and

HeaEh UOA_Wagyu_1
All species | for ® The sheep reference has been updated to ARS-UI_Ramb_v3,0
- & Two new export modes are now available for Newick trees
9. BRGAZ or rat 5:62797383-63627669 or rs699 or coronary heart disease More refease news & on our blog

The New Ensembl Site

All genomes Favourite genomes # The new Ensembl provides accass to over 4700 genomes:
hito:/ibeta ensembl.org

- Select a species — ~ Human There are over 4100 animal, 470 plant, and 100 fungal gencmes.

GRCn38.p1a ready to explore, We pravide pangenomes for many species
. : including human (865 haplotypes), barley (69 culivars), and pig (27
| Pig breeds N Sl using GRChAT? breeds).
Pig reference genome and 20 addifional breeds Genomes from projects such as Darwin Tree of Life, the Human
Mause Pangenome Reference Consortium, the Vertebrate Genomes.
GRGM39 Project and the European Reference Genome Aflas are regularly
added.

View full list of all species

with a target of moving all ~36,000 by July 2026, Prokaryatic

We are In the process of migrating our existing prokaryotic genomes, @
= Zebrafish releases will be phased, with batches migrating from Feb 2026

GRCz11 onwards,

From the summer of 2026, all new data will only be available
through this new Ensembl site. Important info for programmatic
access s available on this blog.
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OUTPUT FILE outfile

Program: needle
Rundate: Wed 8 Apr 2026 09:09:48
Commandline: needle
-auto
-asequence /var/lib/emboss-explorer/output/027862/. asequence
~bsequence /var/lib/emboss-explorer/output/027862/. bsequence
—noendweight
—brief
—outfile outfile
-aformat3 srspair
Align_format: srspair
Report_file: outfile

TETETE AL TE AL AL AL AL A A A

OUTPUT FILE outfile

Program: needle
Rundate: Wed 8 Apr 2026 09:15:27
Commandline: needle
—auto
-asequence /var/lib/emboss—
-bsequence /var/lib/emboss—
-noendweight
—endopen 20
—brief
—outfile outfile
—aformat3 srspair
Align format: srspair
Report_file: outfile

xplorer/output/852057/. asequence
xplorer/output/852057/. bsequence

T HE TR TE G B BE BE I G 3 3

5 #
# Aligned_sequences: 2 # Aligned_sequences: 2
£ 1: HBA_RAT # 1: HBA_MOUSE
# 2: HBA_MOUSE # 2: HBA_RAT
# Matrix: EBLOSUM62 # Matrix: EBLOSUM62
# Gap_penalty: 10.0 # Gap_penalty: 10.0
# Extend_penalty: 0.5 # Extend_penalty: 0.5
# 2
i Iiz"g”?: 142 26/142 (64 5% # Length: 142
TSI 120/142 (84. 5% # Identity 120/142 (84. 5%)
# Similarity 127/142 (89. 4%) —— —_— )
5 # Similarity: 127/142 (89.4%)
# Gaps 0/142 (0.0% i 142 € oioR)
# Score: 632.0 aps: :
M # Score: 632.0
£ #
#
HBA_RAT 1 MVLSADDKTNIKNCWGKIGGHGGEYGEEALQRMFAAFPTTKTYFSHIDVS 50
[zl . - : : A S HBA_MOUSE 1 MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERMFASFPTTKTYFPHFDVS 50
HBA_MOUSE 1 MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERUFASFPTTKTYFPHFDVS 50 T SENTE ;| Ik
HBA_RAT 1 MVLSADDKTNIKNCWGKIGGHGGEYGEEALQRMFAAFPTTKTYFSHIDVS 50
HBA_RAT 51 PGSAQVKAHGKKVADAL lKAlnH\«EDLPG%LSTI DLHAHKLRVDPVNFK 100
=| 1] |11 . ; 3 ' .
e SOV CHGR s TR ARG D PGRIS DA B OREE. o0 HBA_MOUSE 51 HGS:\?\KGHGKK\.—\D.»‘\LASr‘\.\GHF].JDLPGAI‘.SALSDI‘.H:\HKLR\DP\.\"FK 100
HBA_RAT 101 FLSHCLLV TL‘\CHHPGDFTP%‘AH.\SLDKFL—\S\ STVLTSKYR 142 HBA_RAT 51 PGSAQVKAHGKKVADALAKAADHVEDLPGALSTLSDLHAHKLRVDPVNFK 100
-1 |
HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142 HBA_MOUSE 101 LLSHCLL\TL‘\SHHP'\DFTP\\HASLDKFL-\S\ST\LTSK‘;R 142
|
HBA_RAT 101 FLSHCLL\TLACHHPGDFTP\\THASLDKFLAS\ST\LTSK\R 142
#
OUTPUT FILE outfile OUTPUT FILE outfile
# Program: needle # Eroman: meedle -
# Rundate: Wed § Apr 2026 09:14:53 # Bundates Wed. Sifms 2026°09-15:lp
# Commandline: needle § o ate
AR siEs ) e #  -asequence /var/lib/emboss-explorer/output/921313/.asequence
#  -asequence /var/lib/emboss-explorer/output/493527/. asequence 4  _bacquence /var/lib/emboss—explorer/output/021313/ bacquence
#  -bsequence /var/lib/emboss-explorer/output/493527/. bsequence ¥ noendyeisht
# noendweight #  —endextend 2
# endopen 5 #  —brief
£ brief # outfile outfile
#  —outfile outfile #  -aformat3 srspair
#  -aformat3 srspair # Align format: srspair
# Align_format: srspair # Report_file: outfile
# Report_file: outfile
#
# # Aligned_sequences: 2
# Aligned_sequences: 2 # 1: HBA MOUSE
# 1: HBA_MOUSE # 2: HBA_RAT
4 2 HBARAT # Matrix: EBLOSUM62
# Matrix: EBLOSUM62 # Gap_penalty: 10.0
4 Gap_penalty: 10.0 # Extend_penalty: 0.5
# Extend_penalty: 0.5 #
i # Lensths 142 s (s
# Length: 142 # Identity: 120/142 (84, 5%
# Identit 120/142 (84 5%) 2 Similenieyn 120710 (80,48
# Similarity: 127/142 (89.4%) ot ey =
# Gaps 0/142 ( 0. 0%) # .
# Score: 632.0 ¥
#
#
HBA_MOUSE 1 MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERMFASFPTTKTYFPHEDVS 50
. e | A |
HBA_MOUSE L. MVLSGEDKSNIRAAWGETG {GAHAL ASFETTKTYFRHED) B0, HBA_RAT 1 MVLSADDKTNIKNCWGKIGGHGGEYGEEALQRMFAAFPTTKTYFSHIDVS 50
|
HBA_RAT 1 WWLSADDRTNTRNCRGKTGGHGGEYGEEAL QRUFAAFPTTRTYFSHTDVS 50 HBA_MOUSE 51 KKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFK 100
: | | |11 |
HBA_MOUSE 51 HGSAQVKGHGKKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFK 100 HBA_RAT 51 PGSAQVKAHGKKVADALAKAADHVEDLPGALSTLSDLHAHKLRVDPVNFK 100
| 2|1
HBA_RAT 51 PGSAQVKAHGKKVADALAKAADHVEDLPGALSTLSDLHAHKLRVDPVNFK 100 HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142
z g 1 S | | |
HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142 HBA_RAT 101 FLSHCLLVTLACHHPGDFTPAMHASLDKFLASVSTVLTSKYR 142

5 | 11111
HBA_RAT 101 FLSHCLLVTLACHHPGDFTPAMHASLDKFLASVSTVLTSKYR 142




OUTPUT FILE outfile

EMBOSS explorer

OUTPUT FILE outfile

# Program: needle
# Rundate: Wed 8 Apr 2026 09:00: # Program: needle
# Comnandline: needle % Rundate: Wed 8 Apr 2026 09:01:22
4 -auto # Comnandline: needle
#  -asequence /var/lib/emboss-explorer/output/103691/. asequence 4 -auto )
#  -bsequence /var/lib/emboss-explorer/output/103691/. bsequence % -asequence /var/lib/emboss-explorer/output/913860/. asequence
%  -noendweight % -bsequence /var/lib/emboss-explorer/output/913860/. bsequence
% -brief #  -gaponen 8
&  -outfile outfile 3 :‘;i?ggwe‘ih‘
# ‘*aformats.srspau‘ 8 —olitFile iitfile
# Align format: srspair i
# Report_file: outfile B g oatormetd srspair
e # Align_format: srspair
# Report_file: outfile
#
# Aligned_sequences: 2 M
# 1: HBA_HUMAN # Aligned_sequences: 2
# 2: HBA_MOUSE % 1: HBA_HUMAN
# Matrix: EBLOSUM62 4 2: HBAMOUSE
# Gap_penalty: 10.0 # Matrix: EBLOSUM62
# Extend_penalty: 0.5 # Gap_penalty: 8.0
# # Extend_penalty: 0.5
# Length: 142 #
# Identity: 122/142 (85. 9%) # Length: 142
# Similarity: 131/142 (92.3%) & Identity 122/142 (85. 9%)
# Gapn: 0/142 ( 0. 0% 4 Similarity: 131/142 (92.3%)
# Stora® 16480 # Gaps: 0/142 ( 0.0%)
M % Score: 648.0
#
® -3
L iy LSPADKT“’K““\C"K"GAHAGEYGAEALER"‘TLSFP”“YFPHFDL 0] HBA_HUMAN 1 MVLSPADKTNVKAARGKVGAHAGEYGAEALERFLSFPTTKTYFPHFDLS 50
) : | : i ] IT111. 1111
HBA_MOUSE 1 MVLSGEDKSNIKAARGKIGGHGAEYGAEALERMFASFPTTKTYFPHFDVS 50 HBA_MOUSE 1 MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERMFASFPTTKTYFPHEDVS 50
HBA_HUMAN 51 HGSAQ"KGHGKKV»—\I‘)“\LTX'\VAHVDDMPNALSAI‘-SDLHAHKLR\'DP\'WK 100 HBA_HUMAN 51 HGSAQVKGHGKKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPVNFK 100
2} 5|l 1 5+ [ oy | 1111
HBA_MOUSE 51 HGSAQVKGHGKKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFK 100 HBA_MOUSE 51 HGSAQVKGHGKKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFK 100
HBA_HUMAN 101 LLSHCLLVTLAAHLPAEFTPAVHASLDKFLASVSTVLTSKYR 142 HBA_HUMAN 101 LLSHCLLVTLAAHLPAEFTPAVHASLDKFLASVSTVLTSKYR 142
2 |5 | VL] | |
HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142 HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142

OUTPUT FILE outfile OUTPUT FILE outfile

Program: needle
Rundate: Wed 8 Apr 2026 09:03:21
Commandline: needle
-auto
-asequence /var/lib/emboss-explorer/output/218315/. asequence
—bsequence /var/lib/emboss—explorer/output/218315/. bsequence
—gapextend 1
-noendweight
-brief
—outfile outfile
—aformat3 srspair
Align_format: srspair
Report_file: outfile

# Program: needle

# Rundate: Wed 8 Apr 2026 09:02:29

# Commandline: needle

# -auto

#  -asequence /var/lib/emboss—explorer/output/592070/. asequence
#  -bsequence /var/lib/emboss-explorer/output/592070/. bsequence
# —gapopen 5

#  -noendweight

# —brief

# —outfile outfile

#  -aformat3 srspair

# Align_format: srspair

# Report_file: outfile

B TE T I B BE I I I A 3

# b

: ;\}igg:dﬁimeences: 2 # Aligned_sequences: 2
# 2: HBA_MOUSE 2 i :g:‘%lu%;

# Matrix: EBLOSUM62 i

# Gap. ponialty! 6.0 # Matrix: EBLOSUM62
# Extend_penalty: 0.5 # Gap_penalty: 10.0
# # Extend_penalty: 1.0
# Length: 142 #

# Identity 122/142 (85.9%) # Length: 142

# #

# #

# #

# #

# #

Similarity: 131/142 (92.3%) Identity: 122/142 (85.9%)
Gaps: 0/142 ( 0.0%) Similarity:  131/142 (92.3%)
Score: 648.0 Gaps: 0/142 ( 0.0%)
Score: 648.0
HBA_HUMAN 1 MVLSPADKTNVKAAVGKVGAHAGEYGAEALERNFLSFPTTKTYFPHFDL! 50
) 1. 11 o : HIH HBA_HUMAN 1 MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLS 50
HBA_MOUSE 1 MVLSGEDKSNTKAAVGKTGGHGAEYGAEALERMFASFPTTKTYFPHFDVS 50 AT bk [ i :
f v NIKAAN AEYGAEALERVFA /FPHFDV
HBA_HUMAN 51 HGSAQVKGHGKKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPVNFK 100 HBAMOUSE 1 WVISGEDKSKTRAINGRIGCHOARGARALERMRASHETTRIYERAENS 50
[l { 1| £l | . ; ’ N . —
HBA_MOUSE 51 HGSAQVKGHGKKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFK 100 HEAIMAN 81 HGSAQVRCHGKEYADALTNAVASNDENENAL SALEDLHAMRLIVDEVAK. 100
i TR o S e T b T AT HBA_MOUSE 51 HGSAQVKGHGKKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFK 100
I LT |
- N e e HBA_HUMAN 101 LLSHCLLVTLAAHLPAEFTPAVHASLDKFLASVSTVLTSKYR 142
- | s L ]2 |
HBA_MOUSE 101 LLSHCLLVTLASHHPADFTPAVHASLDKFLASVSTVLTSKYR 142
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>sp/P69905SHBA_HUMAN Hemoglobin subunit alpha OS=Homo sapiens OX=9606
GN=HBA1 PE=1 SV=2
MVLSPADKTNVKAAWGKVGAHAGEYGAEALERMFLSFPTTKTYFPHFDLSH
GSAQVKGHG
KKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDPVNFKLLSHCLLVTLA
AHLPAEFTP

AVHASLDKFLASVSTVLTSKYR

>sp|P01942|[HBA MOUSE Hemoglobin subunit alpha OS=Mus musculus OX=10090
GN=Hba PE=1 SV=2
MVLSGEDKSNIKAAWGKIGGHGAEYGAEALERMFASFPTTKTYFPHFDVSHG
SAQVKGHG
KKVADALASAAGHLDDLPGALSALSDLHAHKLRVDPVNFKLLSHCLLVTLAS
HHPADFTP

AVHASLDKFLASVSTVLTSKYR

>sp/P01946|HBA_RAT Hemoglobin subunit alpha-1/2 OS=Rattus norvegicus
OX=10116 GN=Hbal PE=1 SV=3
MVLSADDKTNIKNCWGKIGGHGGEYGEEALQRMFAAFPTTKTYFSHIDVSPG
SAQVKAHG
KKVADALAKAADHVEDLPGALSTLSDLHAHKLRVDPVNFKFLSHCLLVTLAC
HHPGDFTP

AMHASLDKFLASVSTVLTSKYR




)
]

Migned sequences:
1: HEA_HUMAN

2. HEA_RAT

Matrix: EBLOSUMEZ

Aligned_sequences:
1. HBA_HUMAN
5. HEA MOUSE
Matrixz: EELOSUMEZ
Gap_penalty: 10.0

]

Migned sequences:
1: HEA_MOUSE

2. HBA_RAT
Matrixz: EELOSUMSZ
Gap_penalty: 10.0 Gap_penalty: 10.0

Extend penalty: 0.5

Length: 142
Tdentity: 1117142 (78, 2%)
Similarity: 120/142 (B4. 5%)
Gaps: 0/142 (0. 0%)
Score: 237.0

Length: 142
Identity: 122/142 (85, 9%)
Similarity:  131/142 (92, 3%)
Gaps: 0/142 ( 0.0%)
Score: G43.0

Length: 142
Tdentity: 120,142 (84.5%)
Similarity: 1277142 (89 4%)
Gaps! 04142  0.0%)
Score: G32.0

H H H O H H O H O H O H H O H OH

#
=
#
#
#
Extend penalty: 0.5 # Extend_penalty: 0.5
#
#
=
#
#
#

H = H H H H O H H H H H H

®1 AR, KEILIER o-TESERT SIS
FFo Hre [ MR (] ) HEIIARALOLA, CHefa) )

HBA_HUMAN / HBA_MOUSE P69905 / PO1942 648 122/142 ( 85.9% ) 131/142 (92.3% )
HBA_HUMAN / HBA_RAT P69905 / PO1946 587 111/142 (78.2% ) 120/142 ( 84.5% )
fJ\h'L b HBA_MOUSE / HBA_RAT PO1942 / PO1946 632 120/142 (84.5% ) 127/142 (89.4% )
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(2) ANBEHRE CEAM1_HUMAN KB & 4518 Ig-like C2-type 1 (145-232)
#R Swiss-Prot 1 A CEA FIRELR, SPERER, WHRKSE (Max
Score) FEA4E (Total Score) HIE Y.
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Function %P13688 - CEAM1_HUMAN

Names & Taxonemy

Protein’ | Cell adhesion molecule CEACAM1 Amino acids | 526 goto sequence)
Subcellular Location Gene' | CEACAML Protein existence’ | Evidence at protein level
Disease & Variants Status' | & UniProtkB reviewed (Swiss-Prot) Annotation score! |
PTM/Processing Organism’ | Homa sapiens (Human)
Expression
Entry  Variantviewer ER i Genomic i cati Externallinks  History
Interaction
Structure & Tools + & Download @ Add Addapublication Entry feedback
Family & Bomains .
Function
Sequence & Isoforms yP=
it Cell adhesion protein that mediates homophilic cell adhesion in a calci nner (By simi
Plays a role as coinhibitory receptor in immune response, insulin action and also tiator during is (PubMed: 18424730, PubMed:23696226, PubMed:25363763)
+y receptor function is phosphorylation- and PTENG -dependent, which in turn  transduction of associated receptors by dephospl their
effectors. Plays a role in immune response, of T cells, natural killer {NK) and neutrophils (PubMed:18424730, PubMed:23696226).
Upon TCR/ED3 complex stimulation, inhibits TCR-mediated cytotoxicity by blocking granule exceytosis by mediating homophilic binding to adjacent cells, allowing interaction with and
phospl K ion with the TCR/CD3 compl recruits ylation of 0247 and ZAPT 30).
its T cell " fon through inhibition of JNK plays a crucial role in regulating autoimmunity and anti-tumor immunity by inhibiting T cell
through its interaction with HAVCR2 (PubMed:25363763)
L Killer (NK) cells activation, inhibit KLRK1-mediated cytolysis of CEACAML-bearing tumor cells by trans-homaphilic interactions with CEACAMI on the target cell and lead to cis-
interaction between CEACAM1 and KLRK1, allowing PTP! i d then VAVL
Upon neutrophils activation negatively regulates IL1B production by recruiting PTPNG to 3 SYK-TLRA czncnmwmmex that dephosp K reactive

oxygen species (ROS| and lysosome disruption, which in turn, reduces the activity of the inflammasome. Down-regulates neutrophil produ(nun by acting as a coinhibitory receptor for CSF3R
by down-regulating the CSF3RSTAT3 pathway through recruitment of PTPNG that dephosphorylates CSF3R (By similarity).

Also regulates insulin a(tmn by promoting INS clearance and regulating lipogenesis in liver Ohmugh regulating insulin 54gnahng (By slmﬂarlly)

Upon INS stimul ylation by ing to INS diated is. ernalizati i FASN
leading to receptor-mediated insulin degradation and to reduction of FASN activity leading to negative regummn of fatty acid synthesis. INS iated phosp alsa provakes a




Advanced | List

Feature viewer’
Q @ @& & pownload

+ Molecule processing

» Sequence information
» Tapology

+ Domains

» PTM

» Epitopes

» Antigenic sequences.

+ Mutagenesis

» Variants'

» Proteomics

» PDBe 30 structure coverage

+ AlphaFold:

+ AlphaMissenset

Status' | 5 UniProtkB reviewed (Swiss-Prot)

Annotation seore’ | ()

Organism' | Homa sapiens (Human)
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» Molecule processing

+ Sequence information
» Topology

+ Domains

» PTM

» Epitopes

» Antigenic sequences
» Mutagenesis

» Variants

» Proteomics

» PDBe 3D structure coverage
» AlphaFold-

» AlphaMissense®
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Entry

Variant viewer

Publications  External links

‘Genomic coordinates

Feature viewer History

DOMAIN 145-232

| Description
Ig-like C2-type 1

Evidence
Sequence Analysi

PRU00114 (PROSITE-ProRule)
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UniProtkB

Function

Names & Taxonomy
Subcellular Location
Disease & Variants
PTM/Processing
Expression
Interaction

Structure

Family & Domains.
Sequence & Isoforms

Similar Proteins

Entry  Variant viewer Featureviewer  Genomic coordinates  Publications  Externallinks  History
Family & Domains:
Features
Showing features for domain', region', compositional bias
@ @ & . pownload Pag
i £l o o o # O | & - = s
5T 320
]
TYPE a
= 4 All - ID POSITION(S) DESCRIPTION
+ Domain 35.142 Ig-like V-type [ gy Simitarity & Tools + @& Add
4 Region 39-142 Required for homophilic binding | ™ gy Similarity & Tools - @& Add
Ig-like C2-type 1 |™ PROSITE ProRule Annotation E
+  Domain 145232 Manual assertion according to rules’ & Tools - & Add
: : o)
PROSITE-ProRule: PRU00114 (5 i
W Copysequence
+  Domain 237317 Ig-like C2-type 2 | PROSITE Profute Annotation
+ Nemain 11413 lerlika C2.tuna 1 (N GOAGITEGib s Aamstation & Tools + @& Add L4
. »
Domain: v iblast R Sim %

L T T W SR MRy Mer | S e

finished. found 250 hits



BLAST Align Peptide search IDmapping SPARQL B scocn & D Help

oR
Enter one or more sequences (§ max]. You may also load from a text ile.
>5p|P13688|145-232

PKPSISSHNSNPVEDKDAVAFTCEPETQDTTYLWHINNQSLPVSPRLOLSNGHRTLTLLS
VTRHDTGPYECETQNPVSANRSDPVTLH

Your input contains 1 sequence.

View the matching sequence n UniParc

Target database Restrict by taxonomy E

UniProtKB Swiss-Prot * Q

Name your BLAST job

sp(P13688] 145-232

vAdvanced parameters

Sequance type Program EThreshold Matrix Filter Gapped Hits
Protein i blastp b 10 v Auto - BLOSUMS2 v Mone ¥y
v job mchi plm %
HSPs per hit finished, found 250 hits -

-

Blast parameters

dentity BLAST 250 results found in UniProtKB |

Overview  Taxonomy  HitDistribution  TextOutput  InputParameters  APIRequest

& Tools + & Download £ Customize columns (% Resubmit
Score
EntryName  Protein Names Gene Names Organism
= ) P136ss 4 CEAML HUMAN  Celladhesion molecule CEACAM1,BGRBGP1  Homosapiens 5264
CEACAMLL...] (Human)
G P3197 % CEAMS_HUMAN  Cell adhesion molecule CEACAMS, CGM& ens 34384
CERCAMSL...] (Human)
W O Pa0199 % CEAMG_ HUMAN  Celladhasion molecule CEACAMS, NCA Homa sap 34M o
- CEACAMGL...] (Human)
~ posial % CEAMS HUMAN  Cell adhesion molecule CEACAMS, CEA i 70220 00T
CEACAMSL...] (Human)
Status s o, W RTNT)
 qua002 % CHAMT HUMAN  Cell adhesion molecule CEACAMY, CGM2 p 2650
 Reviewed (Swiss-Prot) CEACAMTL...] (Human)
1250) .
T QUUQTA & PSGBHUMAN  Pregnancy-specifichetal-  PSGS H fems 42604 D E T ore
Popular organisms elycoprotein 8[...] (Human)
Human (78) ) P11aea % PSGI HUMAN  Pregnancy-specificbeta-l-  PSGL,BIGI, PSBGI, p 19 i 203
otein 1 FSGGA (Human)
Mouse (61) Byooprowin L. -
Rat(20) ) Q13048 % PSGT_HUMAN  Pregnancy-specificbeta-l-  PSGT p 41988 Doy more
glycoprotein71...] (Human)
C.elegans (11) e
QuessT 5 PSGIHUMAN  Pregnancy-specificbeta-l-  PSG3 fens 42880 L8 more
Fruit fly (10) glycoprotein 3[...] (Human)
Taxonomy [ QoosaT % PSGI_HUMAN  Pregnancy-specificbeta-l-  PSGS,PSGL1 i A2EAA miee ) ore
coprotein91..] (Human)
Filter by taxonomy i AR i
EEEWEBTST]
Qs % PSG5 HUMAN  Pregnancy-specificbeta-l-  PSGS TNy -
“ ) B % &

1. Max Score (H K5 E)D
B FERREWTA S 1%5 H I FTE AT Re R EL 4990 B AN
B PR3 M 0E .

B PRAAE . IXANMERR <X BT HI T 5 B W5 B SAR B R — el 25
SHFBRATE R GRS, KEZ 88 MEIR) , daRZ s E
HRA —A BEREEA X RD Ig-like C2-type 45HJIE A5 ) . Kt Max Score

JHH %T Total Score.

AR AN A A AN BUOE 2 A AR 45 3 (a1 CEA ZRFEEL i 0 £
A Ig 589380 , BLAST AJRES 70l ELxt BIARE XI5k, BERF Max Score 1394 R
B U AN XA (5 MH

2. Total Score A7)



B B s B X1 0 B R

MEWFI S EWRFH R A ESILER X B, Total Score = Max
Score.

WRERFIE BbeFH A2 NAESL AT B (a8 5 580K H
ALE AL G380 , BLAST &0 A EAGA v BL45 5 J-H 0, 135 Total
Score.

FERATIXAMIFrp, AR W5 R 2 —ANESEI L, 111 CEA KRN
AR TOET R & —A S8 WEREN XL, BTl Total Score JL-F-& 2%
T Max Score.

3. SHE AR X

SrEER T, RO ERETEE . R AAR L

250 Srfidi: SEA R CHE ) s AR

140-200 7). [FUEZAMIR, B —EZEKRZER (Fli CEACAM FKEHK
A2 82) 40-60% FIFFIFE—1E) .

<50 43 WIReABENLME S BOE 2 F .

(3) DANERESE CEA21_HUMAN K1E & 453, 1g-like C2-type  (147-231)
= [R50 FF 5 e, SMBTEER45R, U9 Blast 5 EMBOSS
RGP RERF water IBITERKZET

Entry  Variantviewer (¥}  Featureviewer  Genomic coordinates  Publications  Externallin

Entry Variant viewer Feature viewer Genomic coordinates Pu

4 »
4 > Family & Domains'
Family & Domains Features
Showing features for domain’.
Features
Showing features for domain’, region®. Q & & 4 bownload
TR w e m ow & om W m @ W
Q@ @ @& & pownload 57 - . i T
118 0
e e o e
20 40 60 80 100 120 140 160 180 200 220 240 260 280
33 293
+. TYPE ID POSITION(S) DESCRIPTION
=
+  Domain 35144 Ig-tike V-type [WeySimitarey| & Tools - 6 Add
TYPE - Domain 145232 Iglike C2-type 1 (W pROSTEProRdsAmotabion] & Tools - Add
£ Al v ID POSITION(S) DESCRIPTION
Sequence:
el PKPSISSNNSKPVEDKDAVAFTCEPETQDATYLWWYNNQSLPVSPRLOLSNGNRTLTLFNVTRNDTASY
Domain 147-231 Ig-like C2-type & Add KCETQNPVSARRSDSVILN
+  Domain 20315 aton] & Tools - @ Add
Sequence: - -
PSIQASSTTVTEKGSVVITCHTNNTGTSFQWIFNNQRLQVTKRMKLSWFNH + Hmmeln R IgtikeCa-type ) (ISR SRRAIAN E
VLTIDPIRQEDAGEYQCEVSNPVSSNRSDPLKLT % Bl R glikeCrtyped (Nifrenamicimenion] & Tools - @ Add
+  Domain 501-588 Iglike C2types (W pillbie proRuleAmctation| & Tools - 6 Add
! Disordered £ Tools ~ B E———
+ Region 267-293 T . .
[ Automatic Annotation| @ Add +  Domain 593675 Ig-ike C2type 6 (W rllbesromueAmotiion] & Tools - @ Add

(4) PAEE A4 “Squamosa Promoter-binding-like protein” £ UniProt ¥ £,



TERIURTIF SPLT HFH T 19 MERE (REFFT 39947) HEFHTF, F
Fi Blast 2 KB 58I+ & SPL7 ARATH B A e ERREE A .
SPL9 ORYSJ

Align

2r)

359 QBHSO9IPLA oy

03 slQesaISPLLL_ORIS)

03 slQTHPIRLS ORSS)

0% SHQUEBFBEPLS QRIS
b

OhisplQre
\Q?LELHSFLI OR¥S
(05 sp/QURBN1ISPLIS_0RYS
(05 59/Q0JGILISPLY_ORYS)
(05 59/QBYZES SPLLS_ORYS)
(08 50/QOIKIISPLIS ORYS)

B, ABE K EENE A AR, R IT SPL7_ARATH (3B —4TFF%1)
5% IKF SPL EEAMFH —HME, BRE S 100% 4, mEEN
38.70%, X SPL9 ORYSJ (55475 NIk ) , HAZE TR iFin 5% HIE,
HAUKR SPL 5EM—8IEMIL 23%-24% K47, @& Ti%EUE, Kk WK H
Al B fEH5E SPL9 ORYSJ & SPL7 ARATH # 7] At (/KA B & VR 1

HK, HFEMAREREWEMERT SPL REE AWML R, MUEEIF
SPL7_ARATH 57K#% SPL9_ORYSJ fEM B IEERK ., BE X R &L, #—P%K
IE 7 3 AERFREEA.

(5) FEERERHETFEORFIINRLXEERRTFIEE, R4 H BLAST
R, UM EITERE T SPL3 BARFIIARMEFS], H BlastP BREXK
BRETEARFS, A tBlastN #RIKERE FRIGXFIIFITER: B
WEIFHEFET SPL3 wEXFFIANZEFS], H BlastN R EKERE T 4%
BXFFF, A BlastX #REKEREFEBRFIITHELFIIF ISR
@OM%: https://planttfdb.gao-lab.org/index.php?sp=Zma, T FKE XK TEHA
J¥%1] & CDS 741

xxxxxxxxxxxxxxxxxxxxxxx

Plant Transcription Factor Database > IEBEK > Data(D) > blast.db > maize tf >
e n

NHF - =&EE-
= A G #m A
~ Zma cds.fas 2026/4/8 16:43 EEERNEE 1,104KB
= Zma pep.fas 2026/4/8 16:43 BRI 723 KB

@)% blast+


https://planttfdb.gao-lab.org/index.php?sp=Zma

TNEMHLE: Index of /blast/executables/blast+/LATEST.

Web BLAST

UseBLASTAP!
B ot BLASTfomyour opnon

UseBLASTin

p—
e e s

Specialized searches

SmortaLasT Primer-BLAST clobal align co-search

aimiartoyour uery Jour PCRtempate sross er enre span

(Nescman Wunsch)

nyoor sequence

lgBLAST Vecsersan coarr P

Search mmunogioauing
ana T cet receotor

Findsequences with

Search sequences for A sequences using

BLAST > blast-help > Download BLA

| BLAST+ executables

IgBLAST
SRPRISM
Databas

ST Software and Databas

BLAST+ executables

Do you have difficulties running high volume BLAST searches? Da you have proprietary se-
quence data to search and cannot use the NCBI BLAST web site? Do you have acoess to your
own server? Do you have your own research pipeline? Have security or IP concerns about
sending searches outside of your organization? If you answered yes to any of these ques-
tions, read on!

The NCBI provides a suite of command-line tools to run BLAST called BLAST+. This allows
users to perform BLAST searches on their own server without size, volume and database re-
strictions. BLAST+can be used with a command line 5o it can be integrated directly into your
workflow,

What are the next steps?

Download and install BLAST+. Installers and source code are available from
https://ftp.nebinim.nih.gov/blasty TEST/. Download the databases you
need,(see database section below), or create your own. Start searching

ual, the BLAST.
oning

For more details, please see the BLAST+ user manual, the BLAST Help m:
leases notes, and the article in BMC Bioinformatics (PubMed link). See our

The BLAST+ suite is the currently supported package. The alder C toolkit executables are no
longer supported. See ou

We are always listening and welcome your feedback at BLAST Support Center

SR BGER HA T e, 3 T 5 1) % 2% o 5 75
Index of /blast/executables/blast+/LATEST #% * #4f58

Name Last modified Size

4. rpm. nd5
~linux. tar. gz
Linux, tar. gz. nd5

4-macosy. tar. gz

arch64-macosx. tar. gz. md5 75
+—aarch64. dng 2025-07-01 13:14 1994
. O+—aarch64. dmg. md5 2025-07-01 65

+-sre. tar. gz
+-src. tar. gz. md5

nd5
macosx. tar. gz

2. nd5

4 dng
6 64. dng. md5
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C:\Users\Sherr>blastp -version

blastp: 2.17.06+

Package: blast 2.17.0, build Jul 1 2025

C:\Users\Sherr>makeblastdb —-version
makeblastdb: 2.17.0+
Package: blast 2.17.0, build Jul 1 2025

(3®H] makeblastdb 47 A< b JZE «

[FRAFEPEE (HT blastp/blastx) #%HR (CDS) %i#E % (FT blastn/tblastn) ]

NUMBER OF PROCESSORS

2

W, ).

08:57:20

08:57:20


https://ftp.ncbi.nlm.nih.gov/blast/executables/blast+/LATEST/

C:\Users\Sherr>makeblastdb -in Zma_TF_protein.fasta -dbtype prot -parse_seqids -out maize_tf
_prot —-title "Maize transcription factor protein DB"

Building a new DB, current time: 64/22/2026 12:31:33

New DB name: C:\Users\Sherr\maize_tf_prot

New DB title: Maize transcription factor protein DB

Sequence type: Protein

Keep MBits: T

Maximum file size: 3000000000B

BLAST options error: File Zma_TF_protein.fasta does not exist

C:\Users\Sherr>makeblastdb -in Zma_TF_cds.fasta -dbtype nucl -parse_seqids —out maize_tf_cds
—-title "Maize transcription factor CDS DB"

Building a new DB, current time: ©4/22/2026 12:32:43

New DB name: C:\Users\Sherr\maize_tf_cds

New DB title: Maize transcription factor CDS DB
Sequence type: Nucleotide

Keep MBits: T

Maximum file size: 3000000000B

BLAST options error: File Zma_TF_cds.fasta does not exist

SR

e -in: fiIA FASTA

o -dbtype: prot (FRH) /nucl (X&)

o -parse_seqids: TREAJEITS ID (bhn, T7fEfEEZD)

o -out: HIEERIZ (AR .pin/psq/phr 3¢ .nin/.nsq/.nhr)
@uniprot 162 H L Fd ST 4 % KT SPL3 A JH /751, H BlastP #2 TOKFE %A
TEAGTH, FH tBlastN 82 FORF R H 7ty X 551 390 Hr s R

B2CVAO - B2CVAO_ARATH .
protein’ | spLs >tr |B2CVAD|B2CVAD ARATH SPL3 (Fragment) 0S=Arabidopsis thaliana 0X=3702 GN=SPL3 PE=4 SV-1
aaaaa s RFCQQCSRFHALSEFDEAKRSCRRRLAGHNERRRKSTTD

[ m12: Alignment Explorer (SPL3_query.fasta)

Data Edit Search Alignment Web Sequencer Display Windows Help
(=l EnEwe F DX XxG+*ap Q232

Protein Sequences

Species/fhbry A o o o o o D o e e e e e e e e e o o o o o o
1. tr|Bacvao|Bacva0 araTH EFc@@cBRrEAl BEFBEsERECRRRL ABHNERRERETTD

JETEEX AR T, — ER R ERAR R .

LA

LSRG AR A 8] -4 5 B RIS A ZE RIS, AR5 1E ] blastn R X%
) ol blastp (EEEXTERE) , LR H A RHFEH .

LSRG R R BOZ H YA B 248 OR <7 E BRI, 9 ZUHERE (8] tblastn BY blastx. &
s & AR R EEXS, BERBUAXIR P SIS, RIS REOR 7 (E P 5150 B 1
AR LA



VUF BLAST F2)7 BEA R, BEMANIE A EFRA0EYE, fHes RERI{E. E A0,
] 7R -
1.2238F| H] TimeTreeS & /) “Build a Timetree” L4 & >2 M)FP TimeTree,

{2 TimeTree, Group #i A “Homo sapiens,Mus musculus,Rattus norvegicus” 51 [

IR, ZRIRAS Text FAYIFA, FIFELIEN .

The search query contains invalid characters

Close

2AESPR BN, /IR, KR alpha & TP 51 LU 2 5 R IRAE 08 25
P15 2 JE A R R, AR T AR T2 A 5 4 1 SO TE A L R
Lo

3RS 3 )V, B H AN TR, H/b CEAMS _HUMAN 118 8 45 #3801 H
A5 2. Tg-like C2-type —HAGZR HIK/SFh.
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