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1 Introduction
This document will provide an overview of the functions of the Mousepost web resource along with several use
examples. The overview will follow the options as they are available on the main menu (top) bar of the web tool.

2 Home: the main page
The main landing page, accessed directly from https://mousepost.be, provides a short descriptionn of the tool
as well as a data summary table and links to all other functionality.

Figure 1: The mousepost.be main homepage, all functions are directly accessible from here

2.1 Data overview table
Available from the data overview button is an overview in table format of the number of transcripts and corre-
sponding genes present per variant class for each included inbred mouse line. The table can be customized by
using the cut-off selectors above the table, please not that it may take some time for the table to update after
submitting the request. The numbers in the table serve as links to the Lists page of mousepost, and clicking them
will allow you to obtain a list of the actual transcripts that make up the displayed number in this table, with the
active applied filters to the table.
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(a) Default table as shown on the page

(b) Tabe with various filters settings adjusted

Figure 2: The overview table: number of variants per class and per strain
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2.2 Compare to reference
This section provides link to all the strain of interest vs reference (C57Bl/6J) functions of the mouspost tool:
the Lists through the Per strain info button and Search , by means of the Search genes, locations or functions
button, functions. These functions are also available through the top menu, however here a short description is
provided to help guide you to the mousepost function that is most appropriate for the query of interest.

2.3 Deviations in C57BL/6J
Here the links to the mutation that were identified in the C57BL/6J reference genome can be found. Mutations
are grouped par class: stop gain, stop loss, start codon and mutated. Like the comparisons to the reference, these
data can also quickly be accessed from the tom menu: each link is also present as a item in the submenu of the
C57BL/6J item.

2.4 Pairwise
A link to the pairwise comparison functionality. Here any two strains may be compared to obtain a list of their
differences.

Figure 3: All links on the main page

3 Lists
The Lists functions allow the you to obtain per strain and per mutation type gene lists. The strain of interest
can be selected from the drop down menu, and a mutation type can be selected by using one of the selector radio
buttons.
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Figure 4: The list function: main user interface

3.1 Stop Gained
This will return the stop gain variants in the selected strain, compared to C57Bl/6J, that are reduced to a least
the length ration chosen. By default a value of 1 is used for the maximal length ratio, which disables filtering and
will return all stop gain transcripts. Optionally, it is possible to also request that protein domains that are in the
truncated region, and thus (partially) lost are included in the result set.
Results are reported in table format. The transcript id, gene name, length in C57BL/6J (ref length), length in
the strain of interest, SOI/ref length ratio and a visual representation of the truncation are shown. The vial ratio
is a bar representing the ref length as 100% with the green bar showing the length of the SOI sequence and the
lost portion shown in red. If the domain checkbox is selected 2 more columns are added: the number of domains
in the truncated region and the interpro domain ids. Finally the table include external links in the final column,
these are present in all tables on the tool and are explained in section.
By using this tool it is possible to recover the Nlrp1b stop gain variant in the AKR/J strain: selecting AKR/J and
a stop gain cut-off of 0.8, a total of 256 transcripts are returned (as also shown in the overview table in figure 2).
The Nlrp1b gene has 4 transcripts with a stop gain mutation, reducing the length to just over 75% of the normal
(C57BL/6j) length.
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(a) AKR/j stop gain selection with 0.8 as cut-off

(b) Tabe with variaous filters setting adjusted

Figure 5: Results table for AKR/J stop gain: the Nlrp1b transcripts
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3.2 Stop Lost
Here you can query the stop loss variants in a strain of interest. Analogous to the stop gain set a length ratio
cut-off can be set where the minimal extension compared to the reference is enforced. The results table is identical
to the table from stop gained, with one main difference in the meaning of the visual ratio: the total length is the
length of the sequence in the strain of interest. The green part represents the C57BL/6J length and the red the
relative extension of the sequence in the selected strain.

3.3 Start codon
The start codon variant class was newly added in the 2.0 update of mousepost. Here it is possible to query the
transcripts that have a mutation in the canonical stop codon. The result table returned is identical to the stop
gain results table. The reported length in the selected strain is now from the protein that is obtained after starting
translation form the first following AUG start codon. If this is not in the same frame as the lost start codon,
there will also usually be an early stop codon resulting a very small peptide. The visual ratio indicates were in
the normal protein the start codon loss one should start in order to obtain a protein of the species length found.

(a) AKR/j start codon selection, no filtering applied

(b) Tabe with variaous filters setting adjusted

Figure 6: Results table for AKR/J start codon

3.4 Non-synonymous variants
Non-synonymous variants not belonging to the previous 3 classes can be queried using the "Mutation" selector.
Here a maximal PROVEAN score must be entered ad a filter, by default this is set to -2.5, the value proposed
by the authors of PROVEAN for an optimal balanced accuracy. In the example in figure 7 a score cut-off of -5
is used, which is more stringent (but less sensitive). Using these setting a total of 669 transcripts are found in
the AKR/J strain. The result set here includes the transcript and gene names, the chromosome, to make filtering
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of very large datasets easier, the number of supporting sequences found by PROVEAN to calculate the score.
PROVEAN scores obtained from less than 40 sequences may be considered unreliable, which is why the number is
included. Next there is the number of mutated positions in the protein sequence as well as the PROVEAN score
of the lowest scoring variant.

(a) AKR/j mutated selection, PROVEAN score of -5 or lower applied

(b) Tabe with variaous filters setting adjusted

Figure 7: Results table for AKR/J mutated

3.5 Additonal information
It is possible to apply a filtering on genomic location as an optional extra setting, which is applicable to all the
mutation classes. If set, only genes overlapping the specified region will be returned in the list. This will return
smaller and more directly useful result sets if a genomic region of interest (e.g. from a QTL) is known.
Clicking on the gene name or transcript ID will lead to a detail page with all information available on the gene
and transcript. For MUT class transcripts this includes a list of every variant present with the corresponding
PROVEAN scores. For all the other classes the sequences of both C57BL/6J and the selected strain are provided.

4 Search
The third main function of mousepost is an advanced search function providing 3 ways to get information from
the database: by gene name (+ filtering on strain/type), by location and by function.
In all cases results are returned in the same format: in a table that is divided in one section for each variant
type. The variant type remains in the first row as the table is browsed at make clear which class the currently
shown transcripts belong to. Information in the table includes the strain, gene name, transcript and the lowest
PROVEAN score (MUT) or length ratio (SG, SL, SC)

8



Figure 8: The mousepost.be main homepage, all functions are directly accessible from here

4.1 By gene(s)
The first search option is a straightforward search on gene name and any number of genes can be entered, separated
by new lines. It is further possible to find mutations in the genes entered only in a subset of strains, or search only
for a subset of variants. For ease of use, we have grouped the strains of the collaborative cross project in on set so
that they can be selected or deselected easily. For example, if we want, by means of a test, check the known Tlr3
variant in the CZECHII/EiJ, which has a P369L mutation, this search function can be used. Entering Tlr3 and
adding the filter mutated (optional) will give a result set of all strains having a mutated Tlr3 gene. Indeed, three
transcripts of the gene are mutated in CZECHII/EiJ, including the primary transcript (ENSMUST00000034056)
with 2 mutations. Checking the full details of the transcript reveal that the variants T392A and P369L were
annotated by mousepost.
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Figure 9: Results from Tlr3 gene search
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4.2 By region
Searching be region can be done by selecting the chromosome and optionally setting a start and stop region to
further narrow the results. This is analogous to the location filter that can be used in the per strain lists, but will
give results for all strains in the database.

4.3 By function
A search for variants that are annotated to a specific GO annotation is also possible. A GO term can be entered,
with an autocomplete function providing suggestions, and genes that are annotated to this term will be used as if
tat had been entered in the "gene" search method.

5 C57BL/6J variants
Using a consensus based reference, we have also checked the 4 mutation classes in C57Bl/6J compared to this
reference. One page was created for each of the classes and is available through the C57BL/6J submenu. However,
the C57BL/6J start codon variants could not be determined as the strain belonged to the consensus sequence in
all cases and this class was left out of the options. In order to check if a protein has mutations in C57BL/6J the
result tables on all 3 pages may be filtered based on gene name. The main evaluation criterion is the agreement
score, which shows how "unique" the C57BL/6J sequence is. It is comprised of the number of different variations
at a position, and how many strains agree with the consensus or the C57BL/6J sequence. For example if 52/53
strains have teh consensus sequence and C57BL/6J is different and unique the agreement score will be very high
(=1). If the consensus sequence has 40/53 strains and all the other strain have the same sequence as C57BL/6J
the score will blower but still good (±0.75). In the case that there would be 5 variants total and 30/53 strains
make up the consensus and C57BL/6J has only a few strain that agree with it the score will be low. Low scores
(from around 0.4 or lower) should be carefully interpreted. Clicking on the score will show the two components
individually as well as all strains that agree with C57BL/6J.
As these are predictions, you should further check the quality especially for lower scores. It is possible that the
C57BL/6J is predicted to have a mutation when compared to the consensus, however it must be considered that
the majority of the other sequenced strain is wrong, only a small minority of all strain has been sequenced after all.
Checking the sequence in a direct C57BL/6J comparison with one of the strains having the consensus sequence
using the lists tool is advised as well as comparing the peptide sequence annotated in the UniProt database.

6 Pairwise comparisons
Finally, mouspost allows any two strains to be compared and the differences between them recovered. In order
to do so, a strain A and a strain B must be selected from the strain sets. Optionally, only results for a specific
genomic region can be filtered for. The query will give a result table with all transcripts giving different protein
sequences in the selected strains. As there is no actual reference, no classification of the variants is (can be)
performed. The results returned are the gene/transcript ids, the number of positions in the sequence that are
different between the strains, and how many strains have the same sequence as the "A" (Like A) and "B" (like
B) strain respectively. For example, comparing A/J (A) and AKR/J (B) will shown a total of 7002 results in the
table, the first, ENSMUST00000000049 (Aphoh) has 1 difference and 5 strains have the same sequence as A/J,
while 42 other strains have the same sequence as AKR/J). Clicking on the Like A or Like B will return a list of all
strains having the sequence found in strain A and strain B, respectively. Clicking on the number differences will
give you the positions that are different, which for Apoh means an valine at position 17 for A/J, but an alanine
for AKR/J. In case that there are more than 500 differences, the complete sequences are shown instead.
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Figure 10: Pairwise compariosns, here A/J vs AKR/J
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