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PROTEIN PHOSPHORYLATION SITES
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”Spatial exclusivity combined with positive and negative selection of phosphorylation motifs is the basis for
context-dependent mitotic signaling“ ; ALEXANDER ET AL.; (SCI. SIG 2011)



PROTEIN PHOSPHORYLATION SITES

Kinase -3 -2 -1 0 1 2 3
Cdk1 . . . p[ST] P . [KR]
Plk1 . [DEN] . p[ST] [ILMVFWY] . .

Nek2 [FML] [!P] [!P] p[ST] [ILMV] . .
AuroraA R [KR] . p[ST] [!P] . .
AuroraB . R [KR] p[ST] [!P] . .
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PROTEIN PHOSPHORYLATION SITES

Kinase localization in Metaphase:
Cdk1 whole cell
Plk1 kinetochores

Aurora A centrosomes & microtubules
Aurora B centromeres & spindle

Nek2 centrosomes
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PHOSPHO.ELM

Phospho.ELM

Database of experimentally verified phosphorylation sites in eukaryotic proteins.
Current release contains 8,718 protein entries covering more than 42,500 instances. (Instances are
fully linked to literature references.)
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LINK OUT TO OTHER DATABASES

Links to:

STRING

NetworKin

Phosida

Phospho3D

Display:

MINT interactions

GO-Terms
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VIEW CONSERVATION IN JALVIEW

Precalculated conservation scores for the phosphorylation sites are presented using Jalview
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PHOSPHOSITEPLUS
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QUESTIONS?
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THE ELM SERVER

The resource

is a collection of more than 240 thoroughly annotated motif classes with over
2700 annotated instances.
It is also a prediction tool to detect these motifs in protein sequences employing
different filters to distinguish between functional and non-functional motif
instances.
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”ELM 2016-data update and new functionality of the eukaryotic linear motif resource.“ ; DINKEL H, VAN ROEY K, MICHAEL S,
KUMAR M, UYAR B, ALTENBERG B, MILCHEVSKAYA V, . . . DAVEY NE, DIELLA F, GIBSON TJ.; (NUCLEIC ACIDS RES. 2016)
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THE ELM DATABASE

ELM Class

Condensed information about a motif. Regular
Expressions used to annotate the motif (eg.
”[KR]xLx{0,1}[FYLIVMP]for Cyclin motif)

ELM Instance

An experimentally verified instance of
an ELM class in a particular sequence.

Experimental Evidences
Methods
References
Interactions
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”iELM – a web server to explore short linear motif-mediated interactions.“ ; WEATHERITT, JEHL, DINKEL & GIBSON ;
(NUCLEIC ACIDS RES. 2012)



ELM DATABASE
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ELM DATABASE:DISEASES
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ELM DATABASE:PATHWAYS
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ELM PREDICTION TOOL
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ELM PREDICTION TOOL
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VIEW CONSERVATION IN JALVIEW
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Questions?
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LINEAR MOTIFS AS MOLECULAR SWITCHES

Short Linear Motifs

are compact, degenerate protein interaction interfaces (in IDRs)

are ubiquitous in eukaryotic proteomes and mediate many regulatory
functions:

directing ligand binding
providing docking sites for modifying enzymes
controlling protein stability
acting as signals to target proteins to specific subcellular locations

Motif-mediated interactions

occur with low affinity,

are transient & reversible

can be easily modulated.

Motifs mediate switches

This makes SLiMs ideal regulatory modules and enable them to conditionally switch between “on” and
“off” states or between multiple, functionally distinct on states.
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”The switches.ELM Resource: A Compendium of Conditional Regulatory Interaction Interfaces“ ; VAN ROEY, DINKEL,
WEATHERITT, GIBSON AND DAVEY; (SCIENCE SIGNALING. 2013)



LINEAR MOTIFS AS MOLECULAR SWITCHES

Short Linear Motifs

are compact, degenerate protein interaction interfaces (in IDRs)

are ubiquitous in eukaryotic proteomes and mediate many regulatory
functions:

directing ligand binding
providing docking sites for modifying enzymes
controlling protein stability
acting as signals to target proteins to specific subcellular locations

Motif-mediated interactions

occur with low affinity,

are transient & reversible

can be easily modulated.

Motifs mediate switches

This makes SLiMs ideal regulatory modules and enable them to conditionally switch between “on” and
“off” states or between multiple, functionally distinct on states.

19 / 23
Tools & Databases of Short Linear Motifs

N

”The switches.ELM Resource: A Compendium of Conditional Regulatory Interaction Interfaces“ ; VAN ROEY, DINKEL,
WEATHERITT, GIBSON AND DAVEY; (SCIENCE SIGNALING. 2013)



LINEAR MOTIFS AS MOLECULAR SWITCHES

Short Linear Motifs

are compact, degenerate protein interaction interfaces (in IDRs)

are ubiquitous in eukaryotic proteomes and mediate many regulatory
functions:

directing ligand binding
providing docking sites for modifying enzymes
controlling protein stability
acting as signals to target proteins to specific subcellular locations

Motif-mediated interactions

occur with low affinity,

are transient & reversible

can be easily modulated.

Motifs mediate switches

This makes SLiMs ideal regulatory modules and enable them to conditionally switch between “on” and
“off” states or between multiple, functionally distinct on states.

19 / 23
Tools & Databases of Short Linear Motifs

N

”The switches.ELM Resource: A Compendium of Conditional Regulatory Interaction Interfaces“ ; VAN ROEY, DINKEL,
WEATHERITT, GIBSON AND DAVEY; (SCIENCE SIGNALING. 2013)



LINEAR MOTIFS AS MOLECULAR SWITCHES

20 / 23
Tools & Databases of Short Linear Motifs

N



LINEAR MOTIFS AS MOLECULAR SWITCHES

20 / 23
Tools & Databases of Short Linear Motifs

N



LINEAR MOTIFS AS MOLECULAR SWITCHES

20 / 23
Tools & Databases of Short Linear Motifs

N



LINEAR MOTIFS AS MOLECULAR SWITCHES

20 / 23
Tools & Databases of Short Linear Motifs

N



LINEAR MOTIFS AS MOLECULAR SWITCHES

The switches.ELM database curates experimentally validated motif-based
molecular switches.
In addition, based on these validated instances, the switches.ELM prediction tool
was developed to identify possible switching mechanisms that might regulate a
motif-containing protein of interest.
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PROTEIN VISUALIZATION (PROVIZ)

ProViz http://proviz.ucd.ie/ is a tool to visualize biological data allowing
the investigation of functional and evolutionary protein features. The tool is
designed to be an intuitive and accessible resource to allow users with limited
bioinformatic skills to rapidly access and visualise data pertinent to their research.
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”ProViz-a web-based visualization tool to investigate the functional and evolutionary features of protein
sequences.“ ; JEHL P, MANGUY J, SHIELDS DC, HIGGINS DG, DAVEY NE.; (NUCLEIC ACIDS RES. 2016 APR 16)

http://proviz.ucd.ie/
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