
Supplementary File: Analysis of the Variant
Using HOPE Software

Method

The 3D structure of your protein of interest is known.
Information from this 3D structure will be obtained using
WHAT IF web services, the UniProt database and the Reprof
software.

The structural informationwas obtained from the analysis
of PDB: 2I1M.

Annotations about this protein were obtained from Uni-
Prot entry: P07333.

See the method page for more information: https://
www3.cmbi.umcn.nl/hope/method/

Amino Acids
You are interested in the mutation of a threonine into a
methionine at position 833.

The figure below shows the schematic structures of the
original (left) and the mutant (right) amino acid. The back-
bone, which is the same for each amino acid, is colored red.
The side chain, unique for each amino acid, is colored black.

Each amino acid has its own specific size, charge, and
hydrophobicity value. The original wild-type residue and
newly introduced mutant residue often differ in these
properties.

The mutant residue is bigger than the wild-type residue.
The mutant residue is more hydrophobic than the wild-

type residue.

The report will evaluate the effect of the mutation on the
following features: contacts made by the mutated residue,
structural domains in which the residue is located, modifi-
cations on this residue, and known variants for this residue.
A feature will only be shown when information is available.
A short conclusion based on just the amino acid properties is
shown always. In case a 3D-structure/model is available, you
will also find images and animations in the report.

Contacts
The wild-type residue forms a hydrogen bond with:

• Glutamine at position 835

The size difference between wild-type and mutant resi-
duemakes that the new residue is not in the correct position
to make the same hydrogen bond as the original wild-type
residue did.

The difference in hydrophobicity will affect hydrogen
bond formation.

Structure
The mutation is located within a domain, annotated in
UniProt as:

• Protein kinase

Themutation introduces an amino acid with different prop-
erties, which can disturb this domain and abolish its function.

Conservation
The wild-type residue is very conserved, but a few other
residue types have been observed at this position too.

Your mutant residue was not among the other residue
types observed at this position in other, homologous pro-
teins. However, residues that have some properties in com-
mon with your mutated residue were observed. This means
that in some rare cases your mutation might occur without
damaging the protein.
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Interpro domain Gene ontology term Broad gene ontology term

Macrophage colony-stimulating
factor 1 receptor IPR030658

Cytokine binding GO:0019955
transmembrane receptor protein
tyrosine Kinase activity
GO:0004714

Protein binding GO:0005515
molecular_function GO:0003674
Binding GO:0005488
Transferase activity GO:0016740
Catalytic activity GO:0003824
molecular_function GO:0003674
Molecular transducer activity GO:0060089

Serine-threonine/tyrosine-protein kinase,
catalytic domain IPR001245

Protein kinase activity GO:0004672 Transferase activity GO:0016740
Catalytic activity GO:0003824
molecular_function GO:0003674

Tyrosine-protein kinase,
catalytic domain IPR020635

Protein tyrosine kinase
activity GO:0004713

Transferase activity GO:0016740
Catalytic activity GO:0003824
molecular_function GO:0003674

Protein kinase-like domain
superfamily IPR011009

None None

Protein kinase domain IPR000719 Atp binding GO:0005524
Protein kinase activity GO:0004672

Drug binding GO:0008144
Nucleotide binding GO:0000166
molecular_function GO:0003674
Binding GO:0005488
Ion Binding GO:0043167
Transferase Activity GO:0016740
Catalytic Activity GO:0003824
Molecular_Function GO:0003674

Domains

The mutated residue is located in a domain that is important
for the activity of the protein and in contact with another
domain that is also important for the activity. The interaction
between these domains could be disturbed by the mutation,
which might affect the function of the protein.

The mutated residue is located in a domain that is
important for the activity of the protein and in contact
with residues in another domain. It is possible that this
interaction is important for the correct function of the
protein. The mutation can affect this interaction and as
such affect protein function.

The mutated residue is located in a domain that is
important for the activity of the protein and in contact
with another domain which is known to be involved in
binding. The interaction between these domains could be
disturbed by the mutation, which might affect the signal
transduction between the domains.

Amino Acid Properties
The wild-type and mutant amino acids differ in size.

The mutant residue is bigger than the wild-type residue.

The residue is located on the surface of the protein,
mutation of this residue can disturb interactions with other
molecules or other parts of the protein.

The hydrophobicity of the wild-type and mutant residue
differs.

Supplementary Animation S1
Generated using HOPE software showing a close up of
the mutation with the wild-type and mutant side
chain annotated in green and red, respectively. The rest
of the protein is shown in gray.

Supplementary Animation S2
Generated using HOPE software showing the close up
of the mutation, same colors as in animation 1, with
alternating of the wild-type side chain and the mutant
side chain.
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Fig. S1 Overview of the protein in ribbon presentation. The protein is
colored by element α helix: blue, β strand is red, turn is green, 3/10
helix is yellow, and random coil is cyan. Other molecules are colored
gray when present.

Fig. S2 Overview of the protein in ribbon presentation. The protein is
colored gray, the side chain of the mutated residue is colored
magenta and shown as small balls.

Fig. S3 Close up of the mutation. The protein is colored gray, the side
chains of both the wild type and the mutant residue are colored green
and red, respectively.

Fig. S4 Close up of the mutation from slightly different angle. The
protein is colored gray, the side chains of both the wild type and the
mutant residue are colored green and red respectively.

Fig. S5 Close up of the mutation from slightly different angle. The
protein is colored gray, the side chains of both the wild type and the
mutant residue are colored green and red, respectively.

Neuropediatrics

Fatal Childhood Neurodegeneration Tamhankar et al.


