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Status %%)\I@?ZES‘EQ%EU#%Q The unreviewed UniProtKB/TrEMBL database will be reduced in size in release 2026_02 (first half of 2026).
: Reviewed (Swiss-Prot) = Entrle.s to be retained in UniProtKB:
1) » Entries from reference proteomes

* All reviewed (Swiss-Prot) entries

Unreviewed (TrEMBL)(g&A T 3rizng * Selected unreviewed (TrEMBL) entries with experimental or biologically important data
i ZH Y

X Entries to be removed: Unreviewed (TrEMBL) entries that are not part of a reference proteome
Popular organisms

Entries removed from unreviewed UniProtKB/TrEMBL will remain accessible in the UniParc sequence archive.

A7) Please read our help page, view affected entries and proteomes (7, or contact us with any questions.
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7227 X U n I P rotKB 9 rESUltS or show only exact matches for sxl
sy taxcne ) £ Tools + . Download (9) View: Cards O Table ® £ Customize columns o Share -
Group by B Entry & Entry Name a Protein Names » Gene Names a Organism a Length o 3D structures Active sif]
Taxonomy O P19339 % SXL_DROME Protein sex-lethal  Sxl, Sx1, CG43770 Drosophila 354 AA X-ray:3
Keywords melanogaster NMR: 2
(Fruit fly)
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Proteins with
3D structure (1)

Alternative products
(isoforms) (1)
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Names & Taxonomy

Subcellular Location

PTM/Processing
Expression
Interaction
Structure

Family & Domains
Sequence & Isoforms

Similar Proteins

% P19339| « |SXL_DROME | wizz=
e

Protein’ | Protein sex-lethal Amino acids. | 354 (goto sequence)

Gene* | Sxl Protein | Evidence at protein level
0 . . . existence!
Status® | 3 UniProtKB reviewed (Swiss-Prot)
L Annotation | () - . X .
Organism* | Drosophila melanogaster (Fruit fly) e AR EETEETFS, 59D
Entry Feature viewer Genomic coordinates Publications External links History

& Tools ~ . Download ¢ Add Addapublication Entryfeedback

Function'

Sex determination switch protein, which controls sexual devel, and dosage com in females (PubMed:10617208,
PubMed:1547493, PubMed:1690860, PubMed:1710769, PubMed:19941818, PubMed:2503251, PubMed: 25209665, PubMed:3144435,
PubMed:7680770).

Sx| pratein is only active in females: it is inactive in males throughout development (PubMed:1547493, PubMed: 1710769, PubMed:3144435).
Acts as a mRNA-binding protein, which specifically binds to a subset of pre-mRNAs and mRNAs and regulates their processing and/or
translation (PubMed:10217141, Put 1:10617208, PubMed: 1690860, PubMed: 19941818, PubMed:2503251, PubMed: 7516476,
PubMed:7680770).

Binds nanos mRNA and is involved in bam-bgcn mediated repression of nanos mRNA translation (PubMed:23526974).

Promotes sexual development by controlling the female-specific alternative splicing of the transformer (tra) pre-mRNA: binds tightly to a

rharactorictic nridina_rich nahmurimiding tract at tha nan_cav enacific 2! cnlica cita in ana af tha tra intrane nravanting tha manaral enlicing
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Names & Taxonomy: &g
Protein names'

Recommended | Protein sex-lethal ™ 1 publication]

name

Gene names’
Name ‘ Sxl [Wipyblication) (W imported
Synonyms ‘ Sx1

ORF names ‘ 643770 (Wimported)

Organism names

axonomi 7227 (NCBIEE ) | RJBEEEEINCBHEX{ER
identifier!
Organism' | D ila mel (Fruit fly) (Wimported)
Strains | Oregon-R
Berkeley
cellular organi > Eukaryota (eukaryotes) > Opisthol > (animals) > > Bilateria > g
lineage’ | Rrotostomia > Ecdysozoa > Panarthropoda > Arthropoda (arthropods) > Mandibulata > Pancrustacea > Hexapoda
Sy E (hexapods) > Insecta (insects) > Dicondylia > Pterygota (winged insects) >N > End ygota > Diptera
(flies) > Brachycera > Muscomorpha > Eremoneura > Cyclorrhapha > Schizophora > Acalyptratae > Ephydroidea >
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Expression #ix
Tissue specificity’ Fitasusse

Expressed in somatic tissues, but not in the pole cells, which are the precursors of the germline (PubMed:1547493).
Expressed in the anterior of the germarium (PubMed:23526974). [ ™ 3 Publications

Developmental stage' #ixifs

Isoform 1 [#Y

Embryo-specific (PubMed:1547493).

Expressed for a brief period during the syncytial blastoderm stage (PubMed:1547493),

Expression is under the control of primary sex-determining signal, which depends on the ratio of X chromosomes relative to autosomes (X:A
ratio) (PubMed:1547493).

Expression occurs in 2X:2A cells, but not in X:2A cells (PubMed:1547493).

The X:A ratio seems to be signaled by the relative concentration of the X-linked transcription factors S1S-A and SI1S-B (PubMed:1547493).

As a result, the embryo-specific product is expressed early only in female embryos and specifies female-adult specific splicing; in the male
where it is not expressed, the default splicing gives rise to a truncated non-functional protein (PubMed:1547493). ‘m

Isoform CM1
Male-specific. ™1 publication

Isoform MS3
Female specific. (™ 2 Publications)

Isoform MS11

Gene expression databases ... ... suege

ExpressionAtlas | P19339(7 baseline and differential

Bgee | FBgn0264270C Expressed in lamina
monopolar neuron L4 (Drosophila) in insect
head and 287 other cell types or tissues

Function Entry Feature viewer  Genomic coordinates  Publications External links History

Subunit' TEHEE
Part of a complex containing flod, Sxl and vir (PubMed:12444081).
Part of a complex composed of at least mei-P26, bam, bgen and Sxl; this complex is involved in translational repression of nanos mRNA
(PubMed:23526974).
interacts with mei-p26 (PubMed:23526974).
Interacts with nito (PubMed:26324914).
Interacts with Unr; cooperates with Unr to prevent translation of msl-2 transcripts (PubMed: 16452508, PubMed:16452509,
PubMed:18203923, PubMed:19941818, PubMed:25209665).
=143 Interacts with how; promoting nuclear retention of msl-2 transcripts (PubMed:23788626).
Certain isoforms may interact with otu; the interaction may regulate sx| stability but does not require otu deubiquitinase activity
(PubMed:40215271). (M 10 Publications)
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Binary interactions: —7E1F
TYPE ENTRY 1 ENTRY 2
Similar Proteins BINARY Unr BTZOE2 8

Sequence & Isoforms
NUMBER OF EXPERIMENTS INTACT

P19339-1 EBI-16120780, EBI-194879 (%
Protein-protein interaction databases =¢ =naruEs

BioGRID | 5337771 117 interactors IntAct | P19339 % 69 interactors
DIP | DIP-44607N 2 MINT | p1s339cs

FunCoup | P19339 [Z 53 interactors STRING | 7227.FBpp0303712(4

Function Entry Feature viewer ic ¢ i P

s External links History

Names & Taxonomy
Keywords:

Domain | #Repeat

Subcellular Location

PTM/Processing Family and domain databases

Expression * View the Phylogenomic databases for this entry within the Similar Proteins section.

. + View all family and domain features for this entry's canonical sequence in the UniParc Feature Viewer,
Interaction
Structure CDD | ¢d12649% RRM1_SXL 1 hit NCBIfam | TIGRO1659(% sex-lethal 1 hit

N o
123765 RRM2_Hu_like 1 hit PANTHER | PTHR48025 (2 050260815200 PROTEIN 1 hit

PTHR48025:5F1 (7 RRM DOMAIN-CONTAINING
PROTEIN 1 hit

|Family & Domains 25 [ R ZERNLS Mt

DisProt ]
Sequence & Isoforms | DL

. . FunFam | 3,30.70.330:FF:000205( Sex lethal, isoform B
Similar Proteins 1 hit PRINTS | PR00961 [ HUDSXLRNA
3.30.70.330:FF:000383 (7 Sex lethal, isoform D

1hit

PROSITE | View protein in PROSITE [

PS50102[F RRM 2 hits

Gene3D .30.70. 3 2hi
3.30.70.330 4 2 hits Pfam ‘ View protein in Pfam 7

InterPro | View protein in InterPro 7 PF00076 [Z RRM_1 2 hits
IPR050502 (7 Euk_RNA-bind_prot
IPR002343 [7 Hud_Sx|_RNA

IPRO12677 [Z Nucleotide-bd_a/b_plait_sf

SMART | View protein in SMART (4

SM00360 CZ RRM 2 hits
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+ Compositional bias

Sequence similarities:

431-442

Basic 1

Belongs to the OXA1/ALB3/YidC (TC 2.A.9.2) family. (™ curated)

Keywords:

Domain | #Transit peptide
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[ Entries to be retained in UniProtKB:
+ Entries from reference proteomes
+ All reviewed (Swiss-Prot) entries
* Selected unreviewed (TrEMBL) entries with experimental or biologically important data
> Entries to be removed: Unreviewed (TrEMBL) entries that are not part of a reference proteome

Status

% Reviewed (Swiss-Prot)

(9) X

Popular organisms

A. thaliana (6)
Taxonomy Q
_ UniProtKB 9 results
Filter by taxonomy
& Tools + & Download (7) # Add View: Cards O Table ®
Group by
Entry Name a» Protein Names a

Taxonomy
Keywards QSLBN@ % ALB3_ARATH Inner membrane

t protein ALBINO3,
Gene Ontology chloroplastic
Enzyme Class
Proteins with
3D structure (1)

) QoFvL3 D) 5 ALB4 ARATH  ALBINO3-like
Alternative products protein 1
(isoforms) (2) cl\lompla,stic[...]
Alternative splicing (1)

Beta strand (1) @a2191(D) 5 OXALARATH  Mitochondrial

Align

Find a protein sequence by UniProt ID (e.g. P05067 or A4_HUMAN or UPI0000000001) to align with the Clustal Omega program (2 .

You can also paste a list of IDs.

OR

£ Customize columns
Gene Names 4

ALB3, At2g28800,
F8N16.9

ALB4, ALB, ALB3LL,
ARTL, STICL,
At1g24490, F21J9.16,
F21J9_170

OXA1, ATOXAL,

Entries removed from unreviewed UniProtKB/TrEMBL will remain accessible in the UniParc sequence archive.
Please read our help page, view affected entries and proteomes (7, or contact us with any questions.

«2 Share - 7 rows selected outof 9
Organism a Length a
Arabidopsis 462 AA
thaliana (Mouse-

ear cress)

Arabidopsis 499 AA
thaliana (Mouse-

ear cress)

Arabidopsis 429 AA

Q

Enter multiple protein or nucleotide sequences (50 max), separated by a FASTA header, You may also load from a text file,

LYKLAGINPLAGCLPTLATIPVWIGLYRALSNVADEGLLTEGFFWIPSLAGPTTVAARQN
GSGISWLFPFIEGHPPLGWPDTLAYLVLPLLLVFSQYLSIQIMQSSQSNDPAMKSSQAVT
KLLPLMIGYFALSVPSGLSLYWLTNNILSTAQQVWLQKYGGAKNPVEKFTNLVTKEDKTQ
QIEKSFSEPLVQKSVSELKIPREKGGEKVTPECPKPGERFRLLKEQEAKRRREKEERQKA
EAALSNQNTDKAHEQDEKSDTAIVAEDDKKTELSAVDETSDGTVAVNGKPSIQKDETTNG
TFGIGHDTEQQHSHETEKR

3D structures  Acti

X-ray:1

>sp|Q42191|0XA1_ARATH Mitochondrial inner membrane protein OXA1l 0S=Arabidopsis thaliana 0X=3702 GN=OXAl PE=2 SV=2

MAFRQTLSIRSRLFARRNQPVYHIIPRESDHERDSFCQETSQRSYHSFLHQRSVNNSDFS
KVSGGSLHLPLAPTSGFAFYRYMSSAPGVGSEKIGVMSDIAEVITDSTLQDVPAQAAAAV

Your input contains 7 sequences.

Name your Align job
sp|QSLBP4|ALB3_ARATH +€

TR

Align 7 sequences
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Phylogenetic tree
Tree type: Layout: Branch length:
® Phylogenetic tree ® Horizontal ® Phylogram with aligned labels
O Guide tree O Circular O Phylogram

© Cladogram
() % sp|Q9SKD3|OXALL_ARATH
) % sp|Q42191|OXAL_ARATH
[ 3 sp|Q8LT18|ALB32_ARATH
() 5 sp|QOWUC5|ALB33_ARATH
[ % sp|Q9FYL3|ALB4_ARATH

[ % sp|QBLBP4|ALB3_ARATH
{ [ 3 sp|QUFY06|PPF1_PEA
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RRM2 AZEMIRAZFR, 1hit R — SR, 23 nT SdBh A5 5,
PL RRMAL SXL AN, k.

CDD | ¢d12649[2 RRM1_SXL 1 hit
cd12376 [2 RRM2_Hu_like 1 hit

< Conserved Protein Domain Family
- NCBI RRM1_SXL

| HOM CH | SITE WaP | CDD [ Structure [ Proteln ] Help

RNA recognition motif 1 (RRM1) found in Drosophila sex-lethal (SXL) and similar proteins

This subfamily corresponds to the RRM1 of SXL which governs sexual differentiation and X chromosome dosage compensation in
Drosophila melanogaster. It induces female-specific alternative splicing of the transformer (tra) pre-mRNA by binding to the tra uridine-
rich polypyrimidine tract at the non-sex-specific 3' splice site during the sex-determination process. SXL binds also to its own pre-mRNA
and promotes female-specific alternative splicing. SXL contains an N-terminal Gly/Asn-rich domain that may be responsible for the
protein-protein interaction, and tandem RNA recognition motifs (RRMs), also termed RBDs (RNA binding domains) or RNPs

2 (ribonucleoprotein domains), that show high preference to bind single-stranded, uridine-rich target RNA transcripts.

Source: cd12375 RNA binding
Taxonomy: Eumetazoa

PubMed: 12 links

Conserved Features/Sites [7] | PubMed References [?]

Feature 1: RNA binding site [nucleic acid binding site] }%{F

Protein: Representatives Evidence:

Specific Protein
Related Protein
Related Structure
Architectures Scroll to Sequence Alignment Display
Superfamily: cl17169 (Zebt R RSk

M‘ 35 £\ T cd12649 is part of a hierarchy of related CD models.
PSSM-Id: 2410931¢ "J#&Hv‘bfgh Use the graphical representation to navigate this hierarchy.

Aligned: 11 rows FRIZAATIEREIN 11 R(CFEFFIH T 0912649 Is a member of the superfamily cl17169

. . W —F ==y AR EERIEIE S i )
ThresholeBrSeor igﬁjw R Ea 649 SEqiaRce Cluster Sub-family Hierarchy
Updated; 2502021 o [ Interactive Display with CDTree |

® Structure: 1B7F; Drosophila SxI-Lethal Protein binds RNA, contacts at 4A.
= Citation: PMID 10217141




ThresholdBitScore:
Created:
Updated:
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Structure View
Program:
Drawing:
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25377 cd12460 RRM2_CIDS like
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cd12461 RRM_SCAF4
cd12462 RRM_SCAF8
HD) cd12228 RRM_ENOX

cd12229 RRM_G3BP
cd12463 RRM_G3BP1
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feature 1

Download Cn3D
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1B7F_A 1 INil\,\\ii AMTDRELYALFRaIGPINTCRIMRDYKTGY
CBY18692 71 TNLIVNYLF KAR lHHRM‘\
EFX75394 27 TNLIINYLPQnLT NCKIMRDFrTGYS
ACS36114 19 TNLIINYLF ASKIVRDEmTGYSY
NP_001191601 18 TNLIINYLPQt KSSKIVRDKsTGYS
XP_002401050 10 TNLIINYLF >TKSSKIVRHKaTGYSYG:
ACT35655 7 TNLIINYLPQaF RAKVCRDKr St 86 Macrostomum lig.
ED042673 5> TILIVNYIF aVASLNNCKIVRHEpS! YNt TEDAC starlet sea ane...
25XL_A 4 TNLIVNYLPQdAM ALFRaIGPINTCRIMRDYKTGYSYG FTSEMDSQRA fruit fly
40QB_A 7 TNLIVNYLPQdM YALFRaIGPINTCRIMRDYKT FTsEMDSC fruit fly
35XL_A 15 TNLIVNYLPQAXTDRELYALFRaIGPINTCRIXRDYkTGYSFG! FTsEXDSQRATKVLNG fruit fly
1 #

A 84 G 84 fruit fly
CB\IBGE)" 151 G 151 ”l-\ul leura MJLf:a
EFX75394 107 G 107 b a
ACS36114 99 E 99 1976
NP_001191601 98 G 98 J?_@J ttiﬁ?ﬁ%

XP OU,_’IOIUJO

uU G

hm H 7
7 fruit fly

95 G 95 fruit fly
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InterPro ‘Vlew protein in InterPro [3 "‘“ sEh il
IPR050502 4 Euk_RNA-bind_prot
IPR002343 7 Hud_Sxl_RNA
IPR012677 [4 Nucleotide-bd_a/b_plait_sf

IPR035979 4 RBD_domain_sf
HIHER

More InterPro links
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Isoforms @

Entry matches to this protein®
s 100
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« AlphaFold Confidence
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Download

Help

SXL_DROME

354 amino acids

Drosophila melanogaster (Fruit fly)
UP000000803

Sxt

Sex determination switch protein, which controls sexual development and
dosage comp in females ( 110617208, PubMed:1547493,

PubMed:1690860, PubMed:1710769, PubMed:19941818, PubMed:2503251,

PubMed:25209665, PubMed:3144435, PubMed:7680770)...

[F] Eukaryotic RNA-binding (1PR050502)
v E Paraneoplastic encephalomyelitis antigen (1PrR002343)
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UniProt
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Search sequence with
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4. Generate TSV

I & Download sequence (FASTA) |
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sex-lethal

¥ Intrinsically Disordered Regions

+ Conserved Residues

BERTHERMS

InterPro GO terms

Biological Process 41251772

WIELHFRYE;, TEE=HESHEEIE

Molecular Function

SF8E

« alternative mRNA splicing, via spliceosome (GO:0000380) = nucleic acid binding (GO:0003676)

* sexdetermination (GO:0007530) 2

* RNA binding (G0O:0003723)

HA BALE A Sxl A F R SR EE % PFam H K5 2

Pfam 2 % [ TR E F i 4
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Feature Display Mode @
® Summary O Full
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MobiDB-lite: Consensus Disol

cd12376
RNA binding site

«d12649
RNA binding site
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 ribonucleoprotein complex (GO:19909

Cellular Component

View proteln |n Pfam 2

B I

PF00076 [4 RRM _12 hits
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# / Browse [ By Protein / UniProt / P19339 / Entry | Pfam

P19339 Protein sex-lethal

UniProtKB/Swiss-Prot protein L4

This protein matches this entry:

Overview
Entries 1 1-1 of 1 entry matching Pflnmo = v
Structures 5
AlphaFold 1 h g !
Sequence PFO0076 RNA recognition motif

Similar Proteins 109k AR

Rows per page:

E}?ﬁ',l' InterPro is part of the ELIXIR infrastructure
pthey InterPro is an ELIXIR Core Data Resource. Learn more »
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* Results Release notes

Download

# | Browse / By Entry / Pfam [ PFO0076 | Overview

Pfam RNA recognition motif
 Pram eniry b

Pfam N ]

GLOBAL
BIODATA
COALITION

InterPro is part of the Global Biodata Coalition
InterPro is a Global Core Biodata Resource. Learn more »

Member database pfam @ #® Provide feedback I
Overview
Proteins ez || amiype = Integrated to
Domain Architectures 9k Short name RRM_1 > [PRODD504
Taxonomy 23k Clan RRM
Representative structure
Proteomes 7k Author Eddy SR;0000-0001-6676-4706@ Birney E;0000-0001-8314-8497®
Structures 963
Sequence Ontology 0000417
Profile HMM
AlphaFold 548k Description

BFVD 25

Alignment

The RRM motif (a.k.a. RRM, RBD, or RNP domain) is probably diagnostic of an RNA binding protein. RRMs
are found in a variety of RNA binding proteins, including various hnRNP proteins, proteins implicated in
regulation of alternative splicing, and protein components of snRNPs. The motif also appears in a few
single stranded DNA binding proteins. The RRM structure consists of four strands and two helices arranged
in an alpha/beta sandwich, with a third helix present during RNA binding in some cases The C-terminal
beta strand (4th strand) and final helix are hard to align and have been omitted in the SEED alignment The

3lpy: Crystal structure of the
RRM domain of CyP33

@  EHEKR Y5 EdE DDBI HHI(E R

LA proteins (P05455) have an N terminal rrm which is included in the seed. There is a second region

(L CEAM-6 A1)

2P HIRT AR A A FEA I RRAS . AR AS [ BT 1228 1 s o 12

JUAR

NUCLEOTIDE SEQUENCE | 15027 PROTEIN SEQUENCE | == =7 MOLECULE TYPE | [ sTATUS |
M17303 AABS9513.1 ) PR .
EMBL[S + GenBank[? - DDBJ[Z EMBL[? - GenBank[ - DDBJZ Genomic DNA T

E—ERS AAA51967.1 mRNA

EMBLCZ -+ GenBank[? - DDBJCZ EMBLC - GenBank[? - DDBJ[¥

M59262 AEEBEEEINAIRREEE AAAG2835.1 Genomi Sﬁfgﬁ%g' Ejfg*e"&ﬂﬁ%’%ﬁ
[EMBLEZ - GenBank - DDBJIZ | EMBLT - GenBank[i - DDBJ T enomie
M59255 AAAG2835.1 . :
EMBLEZ - GenBank[ - DDBJCZ EMBLE - GenBank( - DDBJ EmEIE Sl
M59256 AAAG2835.1 . .
EMBLE - GenBank(! - DDBJC EMBLC - GenBank[ - DDBJC Genomic DNA Frameshift
M59257 AAAG2835.1 . "
EMBLEZ - GenBank([? - DDBJC EMBL( - GenBank([? - DDBJ ETu Frameshift
MRG58 AAARIR3G 1



HUMANTCE 3036 bp DNA linear  HUM 08-AUG-1995

LOCUS

DEFINITION
ACCESSION| M17303
VERSION M17303. 1
KEYWORDS

bUURLE i
ORGANTSM

Human carcinoembryonic antigen gene, complete cds.

ERE+HIRES1ZER, EIEER2

carcinoembryonic antigen.

Eukaryot

omo sapiens (human);*é;
omo sapiens b

a; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;

Catarrhini; Hominidae; Homo.
REFERENCE 1 (bases 1 to 3036)
AUTHORS  Beauchemin, N. o
JOURNAL ~ Unpublished B4V ELS)
REFERENCE 2 (bases 1 to 2541)
AUTHORS  Beauchemin, N., Benchimol, S., Cournoyer,D., Fuks,A. and
Stanners, C. P.
TITLE Isolation and characterization of full-length functional cDNA
clones for human carcinoembryonic antigen
JOURNAL  Mol. Cell. Biol. 7 (9), 3221-3230 (1987)
PUBMED 3670312
COMMENT Original source text: Human colonic adenocarcinoma cell line Ls180,
cDNA to mRNA, and DNA.
Draft entry and computer-readable sequence for [2], [1] kindly

provided
[1] rev
FKHIHIE

source

mRNA

variation

gene

CDS

F=it sig p

FFAL mat_p

HEX

BASE COUNT
ORIGIN
1
61
121
181
241

eptide

eptide

i .
Al repeat region

MRS
477 bp u
cgaccagcag
tctccacaga
cacagatggt
aacccgccca
aaggaggtgc

izishtE?éUChemln, 23-NOV-1987. A
Location/Qualifiers

1..303€

/organism="Homo sapiens”

/mol_type="genomic DNA”

/db_xref="taxon:9606"

/map="19q13. 2" TEEAZ1 95 ERE 1 K321l
1..2541

/product="CEA mRNA"

58

/note="a in one clone: t in another” afltfH- | TafE
/replace="t"

97.. 2205 | EEAGFO7-2205(iMHE

/gene="CEA”

97..2205

/gene="CEA” éﬁﬁg X

/note="carcinoembryonic antigen precursor”
/codon_start=1

/protein_id="AAB59513. 1"
/db_xref="GDB:G00-119-054"
/translation="MESPSAPPHRWCIPWQRLLLTASLLTFWNPPTTAKLTIESTPEN
VAEGKEVLLLVHNLPQHLFGYSWYKGERVDGNRQIIGYVIGTQQATPGPAYSGREITY
LSAGATVGIMIGVLVGVALL

97..198

/gene="CEA”

/note="carcinoembryonic antigen signal peptide”
199.. 2202

/gene="CEA”

/product="carcinoembryonic antigen”

2330. . 2560 N
/note="Alu repeat” ANEERI
860 a 853 ¢ 614 g 709 t

pstream of BglII site; chromosome 19.
accagacagt cacagcagec ttgacaaaac gttcectggaa ctcaagcact
ggaggacaga gcagacagca gagaccatgg agtctcecte ggecectecece
gcatcecctg gcagaggetc ctgctcacag cctcacttct aaccttetgg
ccactgccaa gctcactatt gaatccacge cgttcaatgt cgcagagggg
ttctacttgt ccacaatctg ccccagecatc tttttggeta cagetggtac



A TEAC I I8 B E 4 E BioCyc EPE’J{EW <u ALB3 jﬂﬁﬂ

BioCyc Aﬁf AT2

ﬁERm

MetaCyc:AT2(328800-MONOM ERCA

MetaCy 3Bt AR

2BI0CYC

gene polypeptide
psbX Inner membrane protein ALBINO3

Arabidopsis thaliana col

Accession IDs AT2G28800

ange Current Database C‘urrenl Database: Arabidopsis thaliana cci =

Search in Current Database: |Emer a gene, protein, metabolite or pathway...

> Add to SmartTable

Provide Feedback

AT2G28800.1
QBLBP4 (UniProt)
EWRAL w 1.10.3.9: 2.8 plastoquinl raneit 4 H'crcrcptas +di amenp =y + 28 i eyt 4 H'
+ 2 Ho0 p ] (catalyzed by complex)
Z 5{{EIiERE Pathway photosynthesis light reactions | (plastocyanin) [RE: EC1.1039 ¥ PSI-RXN
2 —W%ﬂ[uguﬁ a4 Hprassmgen = Mo
h + 2 — S KEpanzgnar 4 H piamas 2 H20paszs
. AT1614150.2 AT1G14150
Reactions (1) ~ References  Show All AT2G01918.1 AT2G01918
AT3G01440.1 AT3G01440
AT3IG50820 1 ATIGS0820 ~
PNOTRIRS AT4G05180.2 AT4G05180 [+ 2T E TH)
Summary Iﬂﬁhﬁ@ Unification Links
This protein gets its name from the fact that mutations in the PsbX gene result in a pale green phenotype from reduced levels of chlorophyll in the ARAPORT = AT2G28800.1

chloroplasts [Sundberg97]. Mutants in this gene cause plants to not develop beyond the cotyledon stage. Nuclear encoded Albino3 (ALB3) protein is TAIR
localized in chloroplast membranes [Gohre06]. ALB3 shares some homology with OXA1 and YidC which mediate the insertion and assembly of a range of

1e proteins in and bacteria

pectively [Yi].

AT2G28800

UniProt  Q8LEP4.

In Arabidopsis thaliana ALB3 has been shown to be required for the insertion of some light harvesting chlorophyll-binding proteins (LHCP) into the thylakoid
membrane [Moore00]. This requires a convoluted interaction between ALB3, cpSRP, its receptor cpFtsY and hydrophobic LHCP [Bals10].

Additional Citations: [Shi99a]

FrEVERRESYIERM

Component photosystem Il:

of [PsbX][PPDE][PPDS][PPD4](PPD3][PPD2)[PPD1)[PsbY][PsbTc][PsbA]PsbD]PsbW][PsbX][PsbY][PsbR]PsbO-1][PsbB][PsbC](PsbE](PsbH]

[Psbl][PsbP][PsbQ-1][PsbS]

Gene-Reaction Schematic @

Banytira i N EHSERER
REAPERERERZERNFRE

1.10.3.9 : 2 plastoquinolihioropiast

PsbP

PsbS

PPD3

[PPD4

PsbR

Gene: PsbX AT2G06520 AT2G06520
PPC Chromosome: CHROMOSOME 2

Synonyms: PSBX

Location: 2,587,726 -> 2,588,355

Product: PSII-X subunit

PsbW

PPD6

PPD1

PsbQ-1

PPD5

{PehN.1

Q

Ahide
OPERATIONS
Overviews
Show on Cellular Overview
Comparison Operations
‘Show This Gene in Another
Database

‘Search for This Gene in Multiple
Databases



©® BEEEEIZEADEEWEE TCDB F11{E B (BL ALB3 D

Search TCDB: (2)

> - .
¥ Transporter Classification
m HOME CONTENTS SUPERFAMILIES TC-SYSTEM HELP
TCDB is operated by the Saier Lab Bioinformatics Group TP ERME FFCFE KR TCOBEHRBIREERETA
SiSee sl mbers otioe ey [ Plot Hydropathy | [ Loop Finder | [ BLAST against TCDB |

2.A9.21 TCDBRS, RiEHHES, XEBTHEAELHERIE
Chloroplast protein, ALBINO3 (Alb3). Inserts a subset of light harvesting chlorophyll-binding proteins) (Gerdes et al.,
2006). SRP43 (3.A.5.1.2) and the translocase, Alb3, interact directly (Diinschede et al., 2011). SRP43 is an ATP-
independent chaperone containing ankyrin repeats required for the biogenesis of the most abundant class of
S : ; g : hge. BEFEESHNA
membrane proteins, the light-harvesting chlorophyll a/b-binding proteins (LHCPs) (McAvoy et al. 2018). 7-Ft&- |EFHII =R

Accession Number: Q8LBP4 Uni POrtfm\fﬁ%

Protein Name: Inner membrane protein ALBINO3, chloroplastic

Length: 462

Molecular Weight: 50245.00

Species: 137021 HIFPINCBIAY 321D

Number of TMSs: 6 EREEIEER o : -
Location’ lTopoIogy2 | Orientation3:  Plastid’ / Multi-pass membrane protein2 {ME/;E}ME*@ (%EES@M%&QD{@?HQ)
Substrate F&_m protein polypeptide chain, protein

RefSeq: NP_180446.1 NP_850125.1

Entrez Gene ID: 817429

Pfam: PF02096

GENE ONTOLOGY

G0:0009535 C:chloroplast thylakoid membrane

G0:0016021 C:integral to membrane EIEZFMSGO/IK

REFERENCES (7) syt

[1] "ALBINO3, an Arabidopsis nuclear gene essential for chloroplast differentiation, encodes a chloroplast protein that shows homology to proteins present in bacterial
membranes and yeast mitochondria.” Sundberg E.et.al. 9165749

[2] “Sequence and analysis of chromosome 2 of the plant Arabidopsis thaliana.” Lin X.et.al. 10617197
[3] “Empirical analysis of transcriptional activity in the Arabidopsis genome.” Yamada K.et.al. 14593172

[4] “Chloroplast Oxa1p homolog albino3 is required for post-transiational integration of the light harvesting chlorophyll-binding protein into thylakoid membranes.” Moore
M.etal. 10636840

[5] “Distinct Albino3-dependent and -independent pathways for thylakoid membrane protein insertion.” Woolhead C.A.etal. 11524428

[6] “Chloroplast YidC homolog Albino3 can functionally complement the bacterial YidC depletion strain and promote membrane insertion of both bacterial and chloroplast
thylakoid proteins.” Jiang F.et.al 11891220

[7] “Functional interaction of chloroplast SRP/FtsY with the ALB3 translocase in thylakoids: substrate not required.” Moore M.et.al. 14517205

Structure:
SE4W

EXTERNAL SEARCHES:

UniProt (Universal Protein Resource)

CDD Search (Conserved Domain Database)

ANALYZE:

Predict TMSs (Predict number of transmembrane segments)

Window Size: | 19 | Angle:| 100 Alpha ~| [ Plot Hydropathy & Amphipathicity | PIxliiz i IEFIFZEE

SRR

FASTA formatted sequence

aEEF
1: MARVLVSSPS SFFGSPLIKP SSSLRHSGVG GGGTAQFLPY RSNNNKLFTT STTVRFSLNE
61: IPPFHGLDSS VDIGAIFTRA ESLLYTIADA AVVGADSVVT TDSSAVQKSG GWFGFISDAM

121: ELVLKILKDG LSAVHVPYAY GFAIILLTII VKAATYPLTK QQVESTLAMQ NLQPKIKAIQ

EETN s A aT s e e - Carr s e v mamea e e e



@ EHRUE SxI H FEHE H ULy X80 1 DisProt #1115 2

g Ontology Release notes Download Deposition About Help

DP01605 - Protein sex-lethal

Organism Drosophila melanogaster  Gene Sxl (Sx1) [CG43770] ~ Sequence length 354 Disorder content 12.4%
Cross references UniProtk8:P19332, MobiDB:P19339 2225/ R
@ Entry history
Dataset(s) RNA-binding proteins RNASESEHEIRE SRS MR
Last update 2023-09-25
RITEH _
BREARFS

Collapse Featur ollapse Feature. TS
> pisProtconsensus  TLIRIATERIFCR Xt [ ] - (] @

InterPro & [ FRESHIIS I SRR AY R D C—

Missing residues £5HIRTTEMBITARE R, BEELFRE D CE—

AlphaFold @ e -

40 80 120 160 200 240 280 320

TR HIR T R SR RS '
{rmerregmns EaEH — OELE. SEXE. HES, J
o v L M SRS AR B

EHRE  Erwe

EA AR Sx1 8 I 1EH [ 4 B & PaxDB A (145 /2
FERRIE TAERERN, Sxl EAAZD . ARAIGEA ALK

Drosophila melanogaster X protein(s) id/name

Sxl

Drosophila melanogaster protein

FBpp0303712 : Protein sex-lethal; Sex determination switch protein which controls sexual development by sex-specific splicing. Regulates dosage corr ion in females by ing h ivation of
Xlinked genes. Expression of the embryo-specific isoform is under the control of primary sex- determining signal, which depends on the ratio of X chromosomes relative to autosomes (X:A ratic). Expression
occurs in 2X:2A cells, but not in X:2A cells. The X:A ratio seems to be signaled by the relative ion of the X-linked iption factors SIS-A and SIS-B. As a result, the embryo-specific[..] :

Sxlin: et

Sxl abundance information

Search dataset/tissue n - . &, ppm=EEHT—
Dataset Tissue type Abundance
D.melanogaster - Whole organism, SC (Xing proteomics,2014) whole organism NA 24.5
D.melanogaster - Whole organism, NSAF (Casas-vilan,genomeres, 2017) whole organism 121 ppm, 3125. out of 7084 221
D.melanogaster - Whole organism (Integrated) whole organism 6.66 ppm, 4599. out of 13353 219
D.melanogaster - Whole organism, NSAF (Casas-vilan,genomeres,2017) whole organism 14.5 ppm, 2722. out of 6545 21.5

D.melanogaster - Sperm (Integrated) sperm NA 21.4



EOEEEESE Protein Abundance Histogram

D.melanogaster - Whle organism (Integrated)

1,100

1,000

s00-] M TEtRcASIEBRNE
800 ]

FERES, ~
HREEEERENEERSE

AN

0.01 100 10000

protein abundance (ppm) [Sx| marked red]

Interaction network (irom string-db.org)

nos

E{FMLS,
SPRARLES

© BEEMFEITNILE A ALB3_ARATH 78 & H FE 1650405 7 iPTMnet H 11115 5

B A B R FE iPTMnet, Protein post-translational modifications (PTMs),
iPTMnet /& —/MES R E AR S B (PTMD FIiREERE, i3 ERR R
FHIAWR ARG IR, LETEARBEREMA A, B, &%, M
TR K ZhREMI 28 1B 5 ST AL



Help  Result

iEBrowse . Statisics I Project Info
Display
Protein Information
Interactive Sequence View
QBLBP4 (ALB3) as Substrate Protein Information
A Backtotop

UniProt AC / UniProt ID

Protein Name

Gene Name

Organism

i ]
i@ PRO (Prokemp%ﬂt?‘u";g EEEEE) S

Definition
Short Label
Catagory

Interactive Sequence Vie

ZEFFH

Loading...

PR:Q8I
Feffd 1D

iPTMnet Report for Q8LBP4 (ALB3)

QBLBP4 / ALB3_ARATH

Inner membrane protein ALBINO3, chioroplastic precursor
Name: ALB3
‘OrderedLocusNames:At2g28800;,0RFNames:F8N16.9;
Arabidopsis thaliana (Mouse-ear cress)

LBP4

inner membrane protein ALBINO3, chloroplastic (Arabidopsis thaliana)

A protein that is a translation product of the ALB3 gene in Arabidopsis thaliana.
ALALB3

organism-gene

TF)'M*T TEOSK ERFTE PTM fEiHfize

PALBE (AL 20 PSR e, oo, SRR, WANER

QBLBP4

PR T NI A - ALB3_ ARATH 75 #0055 77 2E [ 4L 8085 & GrameneE H 1S B

GrameneE #& Gramene (FEA V453 R 4H B8E 25O
Bt R A E s i m, TTTHTEEEK.

Ziky . Ge AR E . R

KA SR T A
HAFPIRFAVREE, —EMEREN . 451

3BT A L R T 5 e A AT TR 2 —
Gramene, e L8 HE DR 20 £048 2

,gllanm Search for genes by id, name, pathway, domain, etc. &/ Genome browser News Feedback

Welcome to Gramene release 69

Comparative plant genomics for crops and model organisms
ﬁ E comparative tools
HEATHE ERSWSHHRERETR

Ensembl Tools Ensembl TE
Tools for fetching and searching
genomic data

EREHEFNSHRIA

Genome Browser I pg¢Riisse

Genome annotations, variation and

P
BLAST =3ttt TR Q

Query our genomes with a DNA or
protein sequence

(i

Gramene Mart Gramene EHE0EE

An advanced genomic query interface
powered by BioMart
1 BioMart 3RGIRREEEA RN

biosggamart

Plant Reactome E%m?ﬁﬁﬂ%ﬁ gg i

Browse and analyze metabolic and
regulatory pathways

RS LR EEERS

Plant P% Ge,norgﬁwﬁﬁ

Gramene- puwsrs sifes TocUsed
on specific crops
Gramene 5081, SHESEIENNEELS

CLIMtools¥ts - EEE - HAEEET. Curat;% %ﬂﬂﬁ
Environment x Genome x Phenotype = Genes escribed in 1 Fera(ure

Associations

SNt EE

Video Tutorials

Site features, explained!

Plan ion.A =]
7 R
Browse plant expression results at EBI

HIBE EBIIREHEFRIAER

3£ T Ensembl Plant HEZ2

& Cytosca

4 Select/align proteoforms across

Expand



Plant Pan Genomes (FHY)ZEFH) « F5—MEDYIM N A AERIEA A/
BT ) 4 2 R 5 R A PP A1 R A, S BRI (Core Genome)  (FTH
AMEIEH FIRSFIERD | SR FRIEN L (Dispensable/Accessory Genome) ({8
SAEIA AT RD 58 A HEA (Unique Genes)  CERAN/ZDEUAMAREA 2k
D, R —ZEREEA R RIRYE, 568 SB ML 2 FEE.

P I+ N R 1 ALB3. ARATH 7240 B 77 2 R 2H £ 88 5 GrameneE H 15 8.

Login/Register

tﬂ'«mme BLAST | BicMart | Tools | Dowiosds | Help | Feedbeck | UplosdDat
p'M Arabidopsis thaliana (TAIR10) v

ocation: 2:12,356,321-12,350,568  Gene: ALB3 [R{ZUELNT pt: ALB3-201

franscript-based displays . F 55 5 A BT

s ST RS bt AT2G28800.1 Avss.201

3 Sequence

Description

Exons [Source:NCBI gene (formerly Entrezgene);Acc:817429 &)
cDNA FH%} DNA

Location

About this transcri pt

wres SEVIEACLNESRN®:

@ eoottinmge | &3

EE IR
Raammn B B B B B EE N F e

ot < ALB3-201 - AT2G28800.1
T tein coding

Statistics Exons: 10, Coding exons: 10, Transcript length: 2,147 bps, Translation length: 462 residues

is transcript corresponds to the following Uniprot identifiers: Q8LBP4 &

Typ
‘ﬂ)&nnomnon Method & throug of a tic and m: t
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«$ Share this page
B¢ Bookmark this page JHAbout U: Get help Follow us
Gra
Us Y Bio
ol ‘ SR
By W Tvitte
Adc

weer BTN KT

AT2G28800 AH2% ID X A 55k £
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AT2G28800 s Jik [K pit R AR AN FL DN, AR ME— . 7K ABR RS
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KEGG Databases Tools Auto annotation Kanehisa Lab

KEGG - Table of Contents
Biomolecular Relations in Information
smission and_Expression (15 FEEEBSERILXER)

KEGG2 PATHWAY BRITE MODULE KQ GENES COMPOUN NETWORK DISEASE DRUG
KEGG Orthology (KEGG EIZRIEA)

PubMed ID PMID, DOI, author, title, journal {%é*%éﬂ}%rﬁ
Search references cited in KEGG[ ]
AY
Number of references (2026/4/7) *E:%ﬂ_:
total 77,708 pathway 6,871 ko 30,476 glycan 982 network 2,945
B4 2 brite 448 genome 8,537 reaction 2,144 variant 2,655
module 1,219 agenes 3,182 enzyme 16,391 disease 11,783
tEER
Search | KEGG v for[ ]

KEGG Database

Data-oriented entry points

Category |Entry point |Database |Data object KEGG identifier*
PATHWAY |PATHWAY |KEGG pathway maps map | ko, ec, rn, <org>
Brite hierarchies _ . br, jp, ko | <org>
Systems  |BRITE BRITE Brite tables  Brite EJR{FR / Brite F4& br, ip
information u ,I
MODULE Modules M| <org> M
RModule MODULE Reaction modules RM
KO KO KEGG Orthology (KO) for functional orthologs K
GENES KEGG organism genes and proteins <org>:<gene>
Genomic Virus GENES V!rus genes and pr_‘otems vg:<gene>
. . Virus mature peptides vp:<gene-no>
information . ! : ) :
SeqData Functionally characterized proteins from literature|ag: <protein>
KEGG organisms genomes -'lxmlﬂﬁ‘ﬁamﬁﬂjﬁtf", gn:<org>
GENOME GENOME ; ;
KEGG viruses genomes gn: <vtax>
COMPOUND |COMPOUND|Metabolites and other small molecules C
. GLYCAN GLYCAN Glycans G
Chemical REACTION |Biochemical ti R
information iochemical reactions
REACTION RCLASS Reaction class RC
Enzyme ENZYME Enzyme nomenclature with segu@nce data ec:<ecnum>
NETWORK |Network variation maps ™™ : JRERRT gt
NETWORK Network elements N
VARIANT Human gene variants hsa_var:<gene_vno>
Health DISEASE DISEASE Human diseases H
information DRUG Drugs D
DRUG DGROUP Drug groups DG
JAPIC Japanese drug labels
MEDICUS P g N/A (outside databases)

DailyMed |FDA drug labels (links only)




Japanese drug labels

MEDICUS JAPIC
FDA drug labels (links only)

PRI Ei i EPailyMed
=TI A L= X 1™ T

* KEGG identifier = prefix followed by five digit-number or combination of dbname:entryname

KEGG #miblfF = AR + 5 (s, Bk [4dEFES: &BE] H5

Four types of database navigation bars
3 =Ty =

N/A (outside databases)

KEGGZ PATHWAY BRITE MODULE KO GENES COMPOUND NETWORK DISEASE DRUG
KEGG2 PATHWAY BRITE MODULE KO GENES GENOME Virus SegData Enzyme
KEGG2 PATHWAY BRITE MODULE KO COMPOUND GLYCAN  REACTION  RModule
KEGG2 PATHWAY BRITE MODULE KO NETWORK DISEASE DRUG MEDICUS

Organism-specific entry points
KEGG organisms - list of currently available organisms with organism codes and organism group names

Enter organism code or T number \:I (examples) hsa eco T0O1001 TO0007
(FH) hsa (A) | eco (KEEFE) . TO1001, TO0007

KEGG Analysis tools

Data viewers

WebLinks form
https://www.kegg.jp/entry/ <kid>

Viewer
DBGET viewer

Data object
All KEGG data objects

Pathway maps

Pathway viewer

https://www.kegg.jp/pathway/ <kid>

Brite hierarchies

Brite viewer

https://www.kegg.jp/brite/<kid>

KEGG modules

Module viewer

https://www.kegg.jp/module/<kid>

Genomes

Genome browser

https://www.kegg.jp/genome/ <kid>

Network variation maps|Network viewer
<kid>, KEGG identifier

https://www.kegg.jp/network/<kid>

Analysis Tools

Tool Feature

KEGG Mapper KEGG mapping tools including Reconstruct, Search, Color, Join and MWsearch
KEGG Web Apps |Pathway viewer, Brite viewer and Genome browser with mapping capabilities
KEGG Syntax_ _ | Taxonomy mapping, Genome alignment and Synteny analysis tools

KEGG Annotation|Ortholog table and KO assignment tools

(lzlr?s;tKl?(']QALfA Automatic KO assignmentiia:].?gutty‘jﬂggz—b KO ,-:‘E}%IE, lﬁé ﬁ"?%ﬁfﬂmﬂl
E‘kgﬂ Sequence similarity search (served by GenomeNet) [EJEFEHILLITTE, HTFEE B EERGZ:
ggg(é%w:, Chemical structure similarity search (served by GenomeNet)

See more tools at GenomeNet.

Documents

Document

KEGG database entry format

KEGG Weblinks

Map coloring GUIA % [ES B = Fim

Map coloring URL j&EZEISE URL I

KEGG API manual ,-~~ apy :FHH

KEGG Markup LangL‘JaEE'ET(GML') -
KEGG imdigS (KGML)

Last updated: April 1, 2025

KEGG, Kyoto Encyclopedia of Genes and Genomes, it #3% [A 5 3 K 4H F &}
445, HA Kanehisa SEHZE (RHEBKS) JFK, =&ABREABURIIEYIE B 545
GHIEEZ —, KEGG ZBAHENA . 1. RGeS HFEE BN EY
GRETVE, RO la R\ TEE GER. A R WA, £k,
AR RGMEmETEE, RHEFAY: . FHad . RGHYEZ HER AL T
B, R EYEER R A8 OB

URL: Uniform Resource Locator (Zi— % FHEALLFF) , BIRAE,



API: Application Programming Interface (N FFEFImFEREIT) , AR TR Z4t
BWE RN BUT A PSRN, SRR E A KEGG APl GEW HEAS
KEGG API manual )

GUI: Graphical User Interface (PR Fi)

12 AEMREIT NI A ALB3_ARATH 7EARHE B4R B KEGG #1015 B

K[cc Arabidopsis thaliana (thale cress): AT2G28800

Coding Sequence Help
Entry AT2G28800 CDs T00041 All links
Symbol ALB3 Gene (14)
Name (RefSeq) 63 kDa inner membrane family protein RefGene (7)

NCBI-PROTEINID (1)

}503217 YidC/Oxal family membrane protein insertase NCBT-Gene (1)

Organisml ath Arabidopsis thaliana (thale cress) RIKEN BioResource Research emgllkaééuij AEBRel Batabase
Pathway |ath@3060 Protein export Plant Genome Dathbase peoe3 (1)
Brite KEGG Orthology (KO) [BR:athoeeol] TAIR (1)

09120 Genetic Information Processing Protein sequence (7)

09123 Folding, sorting and degradation UniProt (2)
& & & SWISS-PROT Protein Sequence Database SWISS-PROT (1)

93060 Protein export Refseq(pep) (4)
AT2G28800 (ALB3) DNA sequence (4)
09180 Brite Hierarchies RefSeq(nuc) (4)
09182 Protein families: genetic information processing 3D Structure (1)
93029 Mitochondrial biogenesis [BR:ath93029] PDB (1)
AT2G2880@ (ALB3) Protein domain (4)
09183 Protein families: signaling and cellular processes all d:ﬁaé;\iefgneg )J:M:-w.—
92044 Secretion system [BR:ath@©2044]
AT2G28800@ (ALB3) Download RDF
Mitochondrial biogenesis [BR:ath83029] Resourcg Description Framework

Mitochondrial quality control factors

Mitochondrial respiratory chain complex assembly factors
Complex-IV assembly factors
AT2G2886@ (ALB3)

Secretion system [BR:ath@2044] 45
Sec (secretion) system
Prokaryotic Sec-SRP core components

AT2G28800 (ALB_:,)SlgnaI Recognition Particle(Z

BRITE hierarchy |,

Gene Functi |
SSDB Orlho\og] Paralog | GFIT equence Hml arity Database RAIE{LH SRS
Srttrol POUS Gene Fardiogos gerT
Motif 60KD_IMP Glyco tr“ans 2 3 DUF5524 DUF2062

Motif

Other DBs|NCBI-GenelD: 817429
NCBI-ProteinID: NP_180446

TaIR: ar2628800 The Arabidopsis Information Resource
UniProt: QSLBP4 AQA178VUV3

Structure| PDB | PDBj

Position |2:complement(12356321..12359568) % i
Genome browser | BiME (M%)

AA seq 462 aa | AAseq | DB search

pmino acid |MARVLVSSPSSFFGSPLIKPSSSLRHSGVGGGGTAQFLPYRSNNNKLFTTSTTVRFSLNE
IPPFHGLDSSVDIGAIFTRAESLLYTIADAAVVGADSVVTTDSSAVQKSGGWFGFISDAM
ELVLKILKDGLSAVHVPYAYGFAITILLTITVKAATYPLTKQQVESTLAMQNLQPKIKAIQ
QRYAGNQERIQLETSRLYKQAGVNPLAGCLPTLATIPVWIGLYQALSNVANEGLFTEGFF
WIPSLGGPTSIAARQSGSGISWLFPFVDGHPPLGWYDTVAYLVLPVLLIASQYVSMEIMK
PPQTDDPAQKNTLLVFKFLPLMIGYFALSVPSGLSTIYWLTNNVLSTAQQVYLRKLGGAKP
NMDENASKITISAGRAKRSIAQPDDAGERFRQLKEQEKRSKKNKAVAKDTVELVEESQSES
EEGSDDEEEEAREGALASSTTSKPLPEVGQRRSKRSKRKRTV

NT seq 1389 nt | NT seq +upstream 0 nt +downstream 0 nt

Nucleoticl¢@tg8ecgagagttctagtctegtetecatetteattctteggttcaccgttgattaaaccg

tecgtcatctctecgtcacagtggagtaggaggaggaggaaccgeteaatttcttecatac
cggagtaataataacaaactcttcactacttcaaccaccgtacgattcagettaaacgag
attcctectttecatggettggattecatetgtagacatecggagegattttcaccagaget
gaatctcttctctatacaatagetgacgecgecgttgttggtgctgattecgtegtaact
actgattcatccgecgtgeagaagagtggtggttggtitggttttatctecgatgetatyg
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KEYWORDS ~ RefSeq. More about the gene COX1 _
SOURCE mitochondrion Monolepta hieroglyphica COX1 gene oJ3=E|genelD
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ryota: Metazoa: Ecdysozoa: Arthropoda: Hexapoda: Insecta:
Pterygota: Neoptera; Endopterygota; Coleoptera; Polyphaga;
Cucujiformia; Chrysomeloidea: Chrysomelidae; Galerucinae; Luperina:
Monoleptites; Monolepta. Related information —
REFERENCE 1 (residues 1 to 514) BioProject
AUTHORS ~ Li,J.-H., Shi,Y.-X., Song,L., Zhang,Y. and Zhang H -F _ EVIME dHEEE
TITLE  The complete mitochondrial genome of an important agricultural pest Nucleotide R
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JOURNAL ~ Mitochondrial DNA B Resour 5 (2), 1820-1821 (2020}
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JOURNAL  Submitted (07-SEP-2021) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA
REFERENCE 3 (residues 1 to 514)
AUTHORS ~ Yang, M.
TITLE Direct Submission
JOURNAL ~ Submitted (12-MAR-2020) Department College of Life Science and
Agronomy, Organization Zhoukou Normal University, Street Wenchang,
City Zhoukou, Henan 466000, China
COMMENT REVIEWED REFSEQ: This record has been curated by NCBI staff. The
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DBSOURCE REFSEQ: accession NC 057489. 1
KEYWORDS RefSeq.

SOURCE mitochondrion Monolepta hieroglyphica

ORGANTSM Monolepta hieroglyphica
Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota; Neoptera; Endopterygota; Coleoptera; Polyphaga;
Cucujiformia; Chrysomeloidea; Chrysomelidae; Galerucinae; Luperina;
Monoleptites; Monolepta.
REFERENCE 1 (residues 1 to 514)
AUTHORS  Li, J.-H., Shi,Y.-X., Song,L., Zhang, Y. and Zhang, H. -F.
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NCBI Reference Sequence: NC_057489.1
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AUTHORS
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COMMENT

NC_057489 15963 bp DNA circular INV 03-APR-2023
Monolepta hieroglyphica mitochondrion, complete genome.

NC_057489

NC_057489.1

BioProject: PRINA927338

RefSeq.

mitochondrion Monolepta hieroglyphica

Monolepta hieroglyphica

Eukaryota; Metazoa; Ecdysozoa; Arthropoda; Hexapoda; Insecta;
Pterygota: Neoptera; Endopterygota; Coleoptera:; Polyphaga:
Cucujiformia; Chrysomeloidea; Chrysomelidae; Galerucinae;
Monoleptites; Monolepta.

1 (bases 1 to 15963)

Li,J.-H., Shi,Y.-X., Song,L., Zhang, Y. and Zhang, H.-F.
The complete mitochondrial genome of an important agricultural pest
Monolepta hieroglyphica (Coleoptera: Chrysomelidae: Galerucinae)
Mitochondrial DNA B Resour 5 (2), 1820-1821 (2020)

2 (bases 1 to 15963)

NCBI Genome Project

Direct Submission

Submitted (07-SEP-2021) National Center for Biotechnology
Information, NIH, Bethesda, MD 20894, USA

3 (bases 1 to 15963)

Yang, M.

Direct Submission

Submitted (12-MAR-2020) Department College of Life Science and
Agronomy, Organization Zhoukou Normal University, Street Wenchang,
City Zhoukou, Henan 466000, China

REVIEWED REFSEQ: This record has been curated by NCBI staff. The
reference sequence is identical to MT192098.
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PPF-1, a post-floral-specific gene expressed in short-day-grown G2 pea, may be important for its never-senescing phenotype.

ZhuY, Zhang., Luo J., Davies PJ)., Ho DT-H.
View abstract

Cited for NUCLEOTIDE SEQUENCE [MRNA]
Strain cv. G2

Tissue Apical bud

Category Sequences

Source % UniProtKB reviewed (Swiss-Prot)

Cloning and sequencing of the homologous gene of PPF-1 from Alaska pea.

XuY,WangM, LiQ,JiX, ZhuY.
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PPF1 may suppress plant senescence via activating TFL1 in transgenic Arabidopsis plants.

Wang DY.. LiQ, CuiKM., Zhu Y.X.

View abstract

‘Categories Function, PTM/ Processing, Expression, Interaction, Subcellular Location
Source i ORCID: 0000-0002-8131-3847[F (see community submission % ).

PPF1 inhibits programmed cell death in apical meristems of both G2 pea and transgenic Arabidopsis plants possibly by delaying cytosolic

Ca2+ elevation,
LiJ, Wang DY., Li Q, Xu Y.J.,, Cui KM, Zhu Y.X.

View abstract

Categories Function, PTM/ Processing. Expression, Subcellular Location
Source # ORCID: 0000-0002-8131-3847 7 (see community submission (5 ).

Function PPF1may suppress plant senescence via activating TFL1 in transgenic Arabidopsis plants.
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Abstract

Monolepta hieroglyphica (Motschulsky, 1858) is a major pest of potato, maize, cotton and sorghum in
China. In this study, we sequenced and analyzed the complete mitochondrial genome (mitogenome)
of M. hieroglyphica. This mitogenome was 15,761 bp long and encoded 13 protein-coding genes
(PCGs), 22 transfer RNA genes (tRNAs) and two ribosomal RNA unit genes (rRNAs). Gene order was
conserved and identical to most other previously sequenced Galerucinae Most PCGs of M.
hieroglyphica have the conventional start codons ATN (six ATT, five ATG and one ATC), with the
exception of nad7 (TTG). Except for three genes (cox7, nad4 and nad5) end with the incomplete stop
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SBP Family Introduction

SQUAMOSA promoter binding proteins (SBPs) form a major family of plant-specific transcription factors related to
ELQAALeLdﬂLeLupment Although SBPs are heterogeneous in primary structure, they share a highly conserved DNA-

at has b binding. Here we report the NMR solution structures of
DBDs of two SBPs of Arabidopsis thaliana, SPL4 and SPL7. The two share essentially the same structural features.
Eagh;mm_mtmﬂmzm;hmﬂmgﬁgwtmq of elaht Cys or His residues in a Cys3HisCys2HisCys or

to one zinc and the last four coordinate to the

other. These structures are dissimilar to other known zinc-binding structures, and thus represent a novel type of zinc-
binding motif. The electrostatic profile on the surface suggested that a continuous region, including all the conserved
basic residues, is involved in the DNA binding, the mode of which is likely to be novel as well.

Yamasaki K, Kigawa T, Inoue M, Tateno M, Yamasaki T, Yabuki T, Aoki M, Seki E, Matsuda T, Nunokawa E, Ishizuka Y,
Terada T, Shirouzu M, Osanai T, Tanaka A, Seki M, Shinozaki K, Yokoyama S.

A novel zinc-binding motif revealed by solution structures of DNA-binding domains of Arabidopsis SBP-family
transcription factors

J Mol Biol. 2004 Mar 12;337(1):49-63.

PMID: 15001351

SBP-box genes were first characterized as SQUAMOSA promoter binding proteins (SBPs) to regulate the expression of
MADS-box genes in early flower development of A. majus (Klein et al., 1996). Since then, SBP-box genes have been
identified in many plants including green alga, moss, siiver birch, A. majus, Arabidopsis and maize. They play critical
roles in regulating flower and fruit development as well as other physiological processes ([Moreno et al., 1997],
[Eriksson et al., 2004], [Lannenpaa et al., 2004], [Arazi et al., 2005] and [Kropat et al., 2005]). It has been reported
that Arabidopsis SPL3, SPL8 and SPL14 involves in flowering, sporogenesis, GA signaling and toxin resistance
([Cardon et al., 1997], [Unte et al., 2003], [Stone et al., 2005] and [Zhang et al., 2006]) while maize tgal and
tomato LeSPL-CNR affect fruit development ([Wang et al., 2005a] and [Manning et al., 2006]).

SBP-box genes encode proteins sharing a conserved DNA-binding domain of 79 amino acid residues. It has been
proved that the DNA-binding domain of SBP-box genes is necessary and sufficient to bind to a palindromic GTAC core
motif ([Klein et al., 1996], [Cardon et al., 1997], [Cardon et al., 1999], [Lannenpaa et al., 2004] and [Birkenbihl et
al., 2005]). Studies on the NMR solution structure of the fragment of Arabidopsis SPL4 and SPL7 revealed that the
DNA-binding domain of SBPs consisted of two separate zinc-binding sites. One zinc finger is C3H or C4 and the other
is C2HC (Yamasaki et al., 2004 K. Yamasaki et al.,).

Guo AY, Zhu QH, Gu X, Ge S, Yang J, Luo J.

Genome-wide identification and evolutionary analysis of the plant specific SBP-box transcription factor family.
Gene. 2008 Jul 15;418(1-2):1-8.

PMID: 18495384
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