Eukaryotic Linear Motif Resource Data Form

ELM – the Eukaryotic Linear Motif Database

Database Entry Data Collection Form - Revision 4/14

This document provides the fields for the classes of data needed to construct an ELM entry. Fill in all of the boxes. Note that data for individual ELM instances is collected on a separate Excel sheet.
Before starting: 
Always make sure to have the latest version of these documents downloaded from:

http://elm.eu.org/downloads/elm_template.doc

http://elm.eu.org/downloads/elm_template.xls
 (please rename by replacing 'template' with the ELM identifier)
ELM Identifier (see part 2 below; if multiple identifiers, list all)
LIG_XXX_1
Part 1: Data for the Functional Site assignment

An ELM DB “Functional Site” is the top level assignment needed to create an entry. The other main components are “ELM Motif” and the “ELM Instances”, referring to the pattern and examples of the matched sequences respectively. A “Functional Site”may link to multiple “ELM Motif” subentries, if several motif patterns are required. 

Name of the Functional Site
This appears as the ‘Functional site class’ on the individual ELM web pages and is used to group ELMs belonging to the same functional site, also shown on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#elms_with_same_functional_site). Some motifs have names (e.g. WRPW motif), others are named by the interacting domain (e.g. SH3 domain ligand).
XXX Domain Ligand

Descriptive Title
This is currently not used on the ELM web pages, but should provide a longer, more descriptive title for the functional site.

[Max 128 chars]
Short Description
This appears as the ‘Functional site description’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#short_description).

[Max 1024 chars]
Abstract

This appears as the ‘Abstract’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#abstract). It should be a biological abstract that reviews cellular systems in which the ELM(s) belonging to this functional site work and includes appropriate references (literature, PDB structures, related motifs in ELM,…).

Free form text of at least a paragraph but at max 8192 characters. Give general overview – for large domain families like SH2, there may be a number of different motifs that will all link to this abstract. Should complement the text in the ELM Motif Description (see below).

(You can use shortcuts that will be turned into links automatically: PMID:1234567, PDB:1ABC, UNIPROT:P12345, ELM:LIG_XY, SMART:ABC, PFAM:PF00001)

[Max 8192 chars]

Synonyms

Optional field. Some functional sites have been named more than once and this should be recorded.

End of Part 1

Part 2: Data for the ELM Motif assignment
An ELM Motif is a pattern representation that belongs to a Functional Site class. Note that a Functional Site class may own multiple ELM motifs (in which case, duplicate the Part 2 section). For example, it may be advisable to develop a strict and a relaxed version of a motif. Or there may be different sequences binding the same domain class (e.g. SH2). Or there may have been phylogenetic drift in the sequences constituting the motif in different lineages so no single motif represents the eukaryota. ELM has been established using regular expression descriptions of the motif. In the future other methods may be used and would require additional entries. 

ELM Identifier 
The main identifier of a single ELM class, shown on the ELM browse page (http://elm.eu.org/elms/browse_elms.html) and on top of the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html). It contains important information, including the type of ELM (functioning as ligand binding site (LIG), proteolytic cleavage site (CLV), post-translational modification site (MOD), enzyme docking site (DOC), degron for docking to ubiquitin ligases that target substrates for proteasomal degradation (DEG), or targeting/trafficking signals that dictate the subcellular localization of a protein (TRG)), and other details depending on the ELM type.
Naming convention structure: 
	Type
	LIG, CLV, MOD, TRG, DEG, DOC

	BindingDomain
	Pfam name of motif binding domain ("_" replaced by "-")

	MEROPSFamily
	Family of peptidase that recognises the motif

	Modification
	Post-translation modification that is added to motif  (From modification list)

	CellCompartmentFrom
	Where a motif is recognised

	CellCompartmentTo
	Where a motif containing protein is trafficked to after recognition

	Switch
	Whether the motif requires a modification to be functional (From modification list)

	BindingPartner
	Protein or protein family (X-like) that recognise the motif

	UbLigaseClass
	HECT, RING or multi-subunit E3 by name (SCF,APC)

	Synonym
	If motif has a canonical name used in the literature

	Variant
	Variant of motif class (Number)


Naming convention

· LIG_BindingDomain_Switch_BindingPartner_Synonym_Variant


· MOD_Modification_BindingPartner_Synonym_Variant


· TRG_CellCompartmentFrom-CellCompartmentTo_BindingPartner_Synonym_Variant


· CLV_MEROPSFamily_BindingPartner_Synonym_Variant


· DEG_UbLigaseClass_BindingPartner_Switch_Synonym_Variant


· DOC_Modification_BindingPartner_Synonym_Variant


LIG_XXX_1

Name of Functional Site owning this motif
The functional site to which this actual ELM motif is linked (See ‘Name of the Functional Site’ in Part 1 of this document) will be shown as the ‘Functional site class’ on the individual ELM web pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#functional_site).
XXX Domain Ligand

Short Description of the motif
Usually a sentence describing this ELM motif, shown at the ELM browse page (http://elm.eu.org/elms/browse_elms.html).
Long Description of the motif
This appears as the ‘Description’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#long_description).
Notes about this particular motif (e.g. a specific domain-binding pattern). Shorter than the Functional Site abstract and more focussed. Should include information about the issues, limitations and uncertainties in deriving the motif pattern. Warn the user if motif is highly promiscuous and matches have low confidence. Can have some redundant information if needed to understand the motif.
(Again, you can use shortcuts that will be turned into links automatically: PMID:1234567, PDB:1ABC, UNIPROT:P12345, ELM:LIG_XY, SMART:ABC, PFAM:PF00001)
[Max 2048 chars]
Domain interacting with this motif
This appears as the ‘Interaction Domain’ on the individual ELM pages (e.g.http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#interaction_domain).
PFAM (or SMART) accession. Mention stochiometry (eg. one domain binds two motifs etc.)
PF00000 XXX Domain (1:1)

Gene Ontology terms
This appears under ‘GO-terms’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#gene_ontology).
Use terms that are informative for the occurrence and role of the motif. Minimally one GO term for each of the 3 categories but often more would be informative. Cellular component GO terms are critical for ELM compartment filtering! QuickGO at http://www.ebi.ac.uk/ego/ is a useful site to explore the Gene Ontology.
	GO Category
	GO ID
	GO Term

	Cellular

Component
	GO:01234
	

	
	
	

	
	
	

	Biological

Process
	
	

	
	
	

	
	
	

	Molecular

Function
	
	

	
	
	

	
	
	


Taxonomy Range
This appears as the ‘Present in taxon’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#taxonomy).
Species or other taxonomy nodes to be given here. We use the NCBI taxonomy IDs at http://www.ncbi.nlm.nih.gov/Taxonomy/. Critically the node defining the inclusive set of organisms for the motif MUST be given for taxonomy filtering. Examples are eukaryota for generic KDEL and metazoa for phosphotyrosine-peptide binding ligands since RTKs are not found outside the animal clade. Where uncertain about the taxonomy range be more inclusive not less. 

Examples would be all of Eukaryota or just crown eukaryotes?
Taxon name (TaxId:)
ELM motif model
This appears as the ‘Pattern’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#model).
The regular expression pattern that defines most of the known ELM motif instances. A brief explanation of regular expressions illustrated with some examples can be found at the ELM help page (http://elm.eu.org/infos/help.html). Highlight modified residues by round brackets (eg. SH2: (Y).N.).

Evaluate alignments of homologous motif containing sequences to define the motif. Use the SIRW server at http://sirw.embl.de/ to test and refine the motif and to hunt for hitherto undetected instances…

RE characters: 
	Character
	Meaning

	X
	Specific amino acid, written in one-letter code

	[XZ]
	List of amino acids allowed in a single position of the motif

	[^XZ]
	List of amino acids not allowed in a single position of the motif

	{min,max}
	Minimum range required, maximum range allowed

	^
	Indicates N-terminus of the protein

	$
	Indicates C-terminus of the protein

	?
	One amino acid is allowed, but is optional

	*
	Any number of amino acids is allowed, but are optional

	+
	One amino acid is allowed, additional are optional

	|
	OR statement to separate distinct expressions in a single definition; instances match at least one of the expressions that are separated

	(X)
	Used to mark positions of interest, e.g. a residue that is covalently modified; or used to group parts of the expression


Example: The SUMO modification site [VILMAFP]K.E
Key References
This appears under ‘selected references’ on the individual ELM pages (e.g. http://elm.eu.org/elms/elmPages/DEG_SCF_TIR1_1.html#references).
Citations are linked to the ELM motifs (and the ELM instances in the excel sheet). Select key references that define the motif, report major experiments, report structures of complexes, review status of motifs as knowledge has developed and so forth. No limit but usually less than 10 references will suffice. 
	PMID1
	Citation2
	Evidence Code3

	12345678
	The title of the publication
	X. inferred by extensively staring at the sequences for a while

Y. inferred from template

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


1 The PubMed ID is essential: it is used directly to retrieve the citation data for entry into ELM. 

2 Citation text is just for visually cross checking during data entry. Cut and paste in any format as will not be directly entered. 
3 Select from among these Article Evidence Codes which formalise the type of citation. 

1. null_evidence_code


2. inferred from physical interaction


3. inferred from sequence or structural similarity


4. non-traceable author statement


5. no biological data available


6. inferred from direct assay


7. traceable author statement


8. review article, no primary data


9. not recorded


10. inferred from mutant phenotype


11. inferred from genetic interaction


12. inferred from expression pattern


13. inferred from electronic annotation


14. inferred from curator


15. inferred from siteseer


16. inferred from structure
Optional Additional Data
Sequence Alignments
Multiple sequence alignments of each motif-containing protein are used to ascertain how the motif has varied during evolution. This information is essential for deriving the motif regular expression. Clustal Format multiple sequence alignments spanning the motif can and should be entered in the ELM DB. These are useful especially when we return to the motif in future. Just the part of the proteins around the motif should be included in the alignment. 
PDFs of all publications cited
Please provide the downloaded PDF file of each reference used in annotation.  This will help to later get back and inspect certain aspects of an ELM class or instance without having to manually trying to find/download each file individually...
Annotation notes
These can be attached to most of the data so please add notes at any points above if there are issues which should be made clear to the annotators but not be displayed in public. 
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