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A short introduction

This report contains an overview of the analysis made
on your data. We have based the analysis on our state
of the art analytic pipeline designed to give you the best
foundation for understanding your data.

Reading guide

A few tips to ensure the best understanding of the
analysis:

1. The report functions as a walk-through, where every
page shows a result of the analysis or pre-analysis.

2. Results are displayed by either a table or a figure fol-
lowed by a thorough description.

3. You can always examine the original file. For each fig-
ure or table shown in the analysis, we have integrated
the ‘Pathfinder. It lets you know where to find the shown
object in the compressed file received. Example of such
is displayed below:

"Figures/Mean log2 (Expression) across samples

histogram.pdf”

Explained: The “Mean log2 (Expression) across samples
histogram.pdf” can be located in the figures-folder pro-
vided in the compressed file.

Example of “compressed file”
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You can find the figure at:

Tissue_study analysis/Figures/Transformation overview.pdf

Data distribution and Transformation

The data was filtered, so only proteins with at least 2
unique peptides were included. The majority of the pro-
tein expression should exhibit a normal distribution as
it is a requirement for some statistical models. Often a
log2 transformation can be used to increase the num-
ber of expressions that demonstrate a normal distribu-
tion. Therefore, the effect of a log2 transformation on
the data distribution was investigated and illustrated by
the histograms above (Figures A and C). A Shapiro Wilk
normality test was used to count the number of proteins
for which a normal distribution could be rejected.

A normal distribution could be rejected for 425 proteins
before transformation and 1848 after transformation, as
illustrated on bar charts above (Figures B and D).

As the number of expressions that rejected the normal

distribution hypothesis was higher after log2 transforma-
tion, the data was not transformed before further pro-
cessing. The individual plot and this figure (combined
plots) can be found in the Figures folder.



Pre-analysis
6117
60004
(&)
N
n 4000+
c
§e]
©
(%)
2
L
£
20004
04

30 29 27

I celline Z
I celfine Y
I Ce!l line X

6000

4000 2000 0
Set Size

You can find the figure at:

Tissue_study analysis/Figures/UpSet diagram.pdf

Unique Identifications

The identification of unique proteins within a single
group can potentially indicate actual differences be-
tween the groups. Owing to the nature of mass spec-
trometers, proteins can be missing due to chance. Thus,
the evaluation of unique identifications should be based
on their abundance, their biological function, and the
missingness in the dataset as a whole. The identifications
should be treated as potential targets, that are identified
in a less stringent manner than the targets that are sta-
tistically significant.

The unique identifications within groups were deter-
mined uniquely identified when the proteins were iden-
tified in at least half of the samples within a group, and
completely missing in another group.

The findings are illustrated in the plot above. This plot is

known as an Upset plot which displays the various over-
laps between different groups (The lower dots and lines),
and how many proteins are in the different combinations
of overlaps (The upper bar chart). It is an alternative to
Venn diagrams as it provides an improved overview when
comparing multiple groups. In this analysis 6203 iden-
tifications were found and 86 were identified as being
unique.

Venn diagrams (color and greyscale) and Upset diagrams
can be found in the Figures folder.
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You can find the figure at:

Tissue_study analysis/Figures/PCA of data with Group annotation.pdf

Data visualization with Principal Component Analy-
sis (PCA)

A Principal Component Analysis was performed to inves-
tigate and visualize the data. Principal components 1 and
2 were plotted to give a visualization of the data. Prin-
cipal Component Analysis converts possibly correlated
variables into a set of linearly uncorrelated variables, en-
abling visualization of high dimensional data in fewer di-
mensions with minimal information loss. It can be used
to emphasize strong patternsin the data, and thereby po-
tential outliers can be visually identified if such should be
in the data.

This PCA plot was also constructed in an interactive form.
Both plots can be found in the Figures folder.

Outlier analysis was made with a focus on finding sam-
ple error. The analysis was made under the assumption
that the error would affect the total measurement of the

sample. Therefore, the sum of the intensity in each sam-
ple was calculated. Using a convenience function, poten-
tial outliers were detected based on their median abso-
lute deviation, thus samples more than 3 median abso-
lute deviations away from the median were considered
an outlier. 2 outliers were found.
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You can find the figure at:

Tissue_study analysis/Figures/Outlier overview.pdf

Outlier analysis and filtration

All outliers were identified and plotted. The identified
outliers were filtered before a new PCA analysis was per-
formed. The plot with the outlier overview can be found
in the Figures folder.
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You can find the figure at:

Tissue_study analysis/Figures/Kmeans clusters of data with Group annotation.pdf

Partitioning Around Medoid - K-means clustering

In order to investigate and visualize potential clusters in
the data, clustering analysis was performed both using
Partitioning Around Medoids (PAM), a more robust vari-
ant of K-means clustering, and the Ward method. PAM
was applied to test if sample group related clusters could
be found unsupervised, since this an unsupervised ma-
chine learning algorithm. The first clustering analysis
presented is K-means clustering, which is a divisive (top-
down) approach to generate clusters.

Briefly, this clustering method initially considers all points
in the dataset as belonging to one single cluster, which is
then divided into two least similar cluster, etc. For the
distance measure, the Euclidean method was utilized.
Silhouette analysis was performed for 1-10 clusters to de-
termine the best number of clusters, and then Partition-
ing Around Medoids (PAM) was used for clustering anal-

ysis. The data points inside the ellipses are the points
that are assigned to that cluster with a 95% confidence
interval for each cluster, if any.

K-means clusters (both with Group and Sample annota-
tions) can be found in the Figures folder.



Cluster analysis
Cluster dendrogram with p—values (%)
au_bp
edge #
o
3 4
-
= 8 |
5 «
©
I
1001100
28
o _| X 25100110085 165 1
86 0 7 .
s} 0:14100 G491 ab—ar | 7224100 | 1007 9267 569 B3 70 73 35 25[ 55 127 B 2802’ 2B 29
o 1b 12 ‘ 1 15“‘5 7’ 1‘: 18 | 10 4‘3 T 200 17
N N N N N N N
>_>_>.>.:::>q-)>.>.><><§><><><><><><><googggwgﬁﬁ
P p 22 E S s < 2 ggEE g EEREee=s<£ £ = =S5 £ £ £
= Z = Z ===z =Z Z|Z =Z=ZZ=ZZ2ZZ == 9% % @ & @ 9 ® 3B 3T T
T 3 @ @ 2 @8 8§ &% B8 @ T T B BV ooy s © OO0 O 00O 5 8
886600 ©oo0 §E8s8ods8886888 8 © o0
o
Group
Cluster method: ward.D

You can find

the figure at:

Tissue_study analysis/Figures/Ward clusters of data with Group annotation.pdf

Ward clustering

A complementary clustering method is hierarchical clus-
tering, such as the Ward method illustrated as a den-
drogram above. This method is known as a bottom-up
method which initially considers all datapoints to be a
cluster of their own. From there it merges the points
into clusters by the rule that it minimizes the within clus-
ter variance as measured by the Euclidian distance. The
length of the vertical branches indicates how similar the
clusters are. Thus, clusters that have a short vertical line
before merging with another cluster exhibit a higher de-
gree of similarity compared to clusters that have a longer
line prior to merging.

The plot contains two p-values: the red Approximately
Unbiased (AU) and the green Bootstrap Probability (BP)
values. Essentially, these two values are based on sam-
pling the data in different ways 1000 times. Thus, a value

of 0.31 means that a specific cluster appeared in 310 of
the 1000 samplings. The AU utilizes a different sampling
and scaling version of BP which is more unbiased than
the BP. Clusters with an AU equal to or higher than 0.95
are marked by a red square and are considered highly ro-
bust.

Ward clusters were built both with Group and Sample an-
notations and can be found in the Figures folder. Interac-
tive Heat Maps were also constructed to graphically rep-
resent the data. These can be found in the Figures folder
as well.



Statistical analysis

Comparisons p-value < 0.05 Adj. p-value < 0.05 Adj. p-value < 0.05 + 30% regulation  |Log2 fold change|>1
Cell line Y vs Cell lineX 500 283 283 227
Cellline Zvs Cell lineX 517 233 231 103
Cellline Zvs Cell lineY 390 209 207 178

You can find the figure at:

Tissue_study analysis/Tables/Statistics.txt

Overview of regulations

To ensure high stringency, the proteins were filtered
prior to statistical testing. Only proteins that were iden-
tified in at least half of the samples of a single sample
group were included in the analysis. Each protein expres-
sion was tested for normal distribution by the Shapiro-
Wilk test.

If the Shapiro-Wilk test returned a p-value below 0.05,
which means that the residuals are normally distributed,
which means that the residuals are normally distributed,
then a parametric test such as Analysis of Variance
(ANOVA) test, followed by a Tukey’s post hoc test can be
applied. Conversely, if the residuals were not normally
distributed (p-value < 0.05), then a non-parametric test
such as the Wilcoxon-Mann-Whitney test (referred to as
Wilcox test in the report) was applied. In the statistical
result spreadsheets, provided in the Tables folder, the
recommended test to use according to the p-values ob-
tained in the Shapiro-Wilk test is noted in the “Recom-
mended statistical test” column.

In total, 18351 comparisons were made, 1407 of which
had a p-value below or equal to 0.05. Due to the large
number of comparisons, correction for multiple compar-
isons was performed using the Benjamini-Hochberg pro-
cedure. 725 proteins retained an adjusted p-value equal
to or below 0.05, 722 of which were regulated by more
than 30%, and distributed across 3 group comparisons
(Cell line Y vs Cell line X, Cell line Z vs Cell line X, Cell line
Z vs Cell line Y).

Page 10
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You can find the figure at:

Tissue_study analysis/Figures/Volcano plot/Volcano plot of Cell line Y vs Cell line X statistical
comparison.pdf

Volcano plot

Volcano plots were constructed to facilitate an easy
overview of the fold changes and the p-values for the
different comparisons. The plot above is for Cell line Y
vs. Cell line X. On the Y axis is the -log10 transformed
p-values. The higher the value on the y axis, the lower
the underlying p-value is. The x axis represents the log2
transformed fold change.

The horizontal dashed line represents an unadjusted p-
value of 0.05, and thus anything above the line has a p-
value below 0.05. Similarly, the vertical lines represent a
log fold change of 1 and -1 which corresponds to a fold
change of 2 and -2 respectively.

Each dot represents a protein. The dots are colored if
the adjusted p-value is below 0.05, and the color corre-

sponds to the direction of the regulation; blue if the log2
fold change is below -1 and red if the log2 fold change
is above 1. Similar to the previous statistical results,
the tests are corrected for multiple corrections using the
Benjamini Hochberg procedure.

In the plot above, 205 proteins were significantly upregu-
lated and 22 proteins were significantly downregulated.

The volcano plots for the different comparisons can be
found in the Figures/Volcano plot folder.

Page 11



Bioinformatics
ID Description Gene Ratio  Bg Ratio Count
R-HSA-8856828  Clathrin-mediated endocytosis 92/483 146/10867 92
R-HSA-199977 ER to Golgi Anterograde Transport 90/483 154/10867 90
R-HSA-6811442 Intra-Golgi and retrograde Golgi-to-ER traffic 99/483 202/10867 99
R-HSA-948021 Transport to the Golgi and subsequent modification 94/483 185/10867 94
R-HSA-9007101 Rab regulation of trafficking 71/483 124/10867 71
R-HSA-8876198 RAB GEFs exchange GTP for GDP on RABs 62/483 90/10867 62
R-HSA-8856825  Cargo recognition for clathrin-mediated endocytosis 65/483 106/10867 65
R-HSA-446203 Asparagine N-linked glycosylation 96/483 304/10867 96
R-HSA-204005 COPIl-mediated vesicle transport 48/483 68/10867 48
R-HSA-6807878 COPIl-mediated anterograde transport 54/483 101/10867 54
R-HSA-199992 trans-Golgi Network Vesicle Budding 46/483 72/10867 46
R-HSA-8856688  Golgi-to-ER retrograde transport 59/483 133/10867 59
R-HSA-2132295 MHC class Il antigen presentation 46/483 123/10867 46
R-HSA-432722 Golgi Associated Vesicle Biogenesis 33/483 56/10867 33
R-HSA-5694530  Cargo concentration in the ER 26/483 33/10867 26

You can find the figure at:

Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Pathway/Enrichment data.txt

Enrichment analysis

Pathway enrichments enable an easy overview of the bi-
ological pathways that are demonstrating some level of
regulation. Here, the Reactome database [1] (please cite
if results are used in a publication) was used for the path-
way enrichment. In order to extract the most informa-
tion on potentially regulated pathways, the proteins that
had an unadjusted p-value below 0.05 in the group wise
statistical test were used to populate the pathways. The
enrichment results were controlled for multiple compar-
isons using the Benjamini Hochberg procedure and the
summary is reported above.

The table is sorted by adjusted p-value from lowest to
highest. For each pathway, the Gene Ratio, Bg Ratio and
the Count is summarized. The Gene Ratio is the num-
ber of proteins out of the total number of proteins in the
enrichment analysis that map to the pathway. Similarly,
the Bg (background) Ratio is the number of proteins in
that pathway out of the total number of proteins in the
database. Essentially, these two numbers can yield in-
formation about the pathway coverage as the numera-
tor of the Gene Ratio and the numerator of the Bg Ratio
informs how many proteins were mapped, and how big
the pathway is respectively. To simplify this, the column
count is added, which directly informs how many pro-
teins were mapped to the pathway. It is noteworthy to
add that counts below 5 are considered low. Neverthe-
less, they are included to show where the proteins derive
from.

Moreover, Enrichment analyses have been performed on
the separate gene ontology (GO) terms; Molecular Func-
tions, Cellular Components and Biological Processes. The
combination of the pathway analyses and Gene Ontol-
ogy terms should provide a broad overview of the bi-
ological differences between the tested sample groups.
These analyses were performed using [2] and [3] (please
cite if results are used in a publication). All of the tables
and associated figures can be found in the Bioinformatics
folder.

Page 12
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You can find the figure at:

Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Pathway/Top 5 annotated potentially
regulated Pathway.pdf

Pathway annotation of enrichment analysis illus-
trated by dot plot

The Top 5 enriched Reactome pathways with the lowest
adjusted p-value are illustrated in the figure above for
Cell line Y vs Cell line X. In total, 139 enriched pathways
were found for Cell line Y vs Cell line X.

The Pathways are represented by dots which are colored
by the adjusted p-value, and sized according to the count
of proteins which were attributed to that pathway in the
analysis. The Y axis represents the individual pathways,
and the X axis represents the Gene ratio which is the ratio
of protein regulations identified in that pathway out of
the total number of protein regulations used in the test.

The proteins that make up the different pathways can be
found in the genelD column in the excel file called En-
richment data which is in the pathways subfolder for the

group comparison Cell line Y vs Cell line X in the Bioinfor-
matics folder.

the analysis and figures were made using [1] and [2]
(please cite if results are used in a publication).
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You can find the figure at:
Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Pathway/Annotated top 5 potentially

regulated Pathway - Protein interactions plot.pdf

Network plot depicting the linkages of proteins and

pathways

A network plot was made to visualize the associations
between the proteins found in the enrichment analysis
and biological concepts. It gives information on upreg-
ulation and downregulation of the proteins in the an-
notated pathways through the log2 fold change. To the
right, a color scale represents the log2 fold change.

In the example above, the top 5 pathways found in the
enrichment analysis are depicted. Each pathway is rep-
resented by green squares and is connected to their re-
spective annotated proteins (colored circles) by grey lines

This illustration, showing the enriched pathways found
for Cell line Y vs Cell line X, the proteins annotated to the
pathways have been plotted as well, showing 234 anno-

tated proteins in these 3 pathways, 46 of which are an-
notated to multiple pathways and potentially could serve
as links in-between the pathways. The top 5 annotated
pathways are plotted in this example for Cell line Y vs Cell
line X, but other plots with additional pathways can be
found in the Bioinformatics folder.

Made using [1], [2] and [3] (please cite if results are used
in a publication).
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You can find the figure at:

Tissue_study analysis/Bioinformatics/Annotated potentially regulated Pathways across Groups.pdf

Pathway annotation of enrichment analysis, com-
parison across sample group tests illustrated by dot
plot

The comparison for the annotated pathways found The figure was made using [1] and [2] (please cite if re-
within different sample group tests were also assessed sults are used in a publication).

and illustrated in a dot plot. The details from these en-

richment analyses, such as the p-values, proteins and the

ratios can be found in the Bioinformatics folder.

In this analysis, enriched terms were found in 3 compar-
isons (Cell line Y vs Cell line X, Cell line Z vs Cell line X,
Cell line Z vs Cell line Y). The x-axis shows the different
sample group tests as well as the number of regulations
used for the enrichment analysis (within brackets). The
y-axis shows the pathways that were annotated with the
lowest adjusted p-value. The adjusted p-values are rep-
resented by the color of the dots and the gene ratio is
represented by the dot size.
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You can find the figure at:

Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Cellular Components/Top 5 annotated
potentially regulated Cellular Components.pdf

Cellular Components annotation of enrichment
analysis illustrated by dot plot

The enriched cellular components are illustrated in dot
plots. The figure above is an example of the dot plots
that can be found in the Bioinformatics folder.

This dot plot illustrates the Top 5 annotated cellular com-
ponents found for Cell line Y vs Cell line X. In total, 192
enriched cellular components were found for Cell line Y
vs Cell line X.

The y-axis shows the annotated cellular components with
the lowest adjusted p-value. The color of the dots is
scaled according to the adjusted p-value and the size of
the dots is scaled according to the number of identifica-
tions in the components. The Gene Ratio is represented
on the x-axis, which is the ratio between identifications
annotated to the cellular components and the total of

identifications used for the analysis. The Top 5 annotated
cellular components are plotted in this example for Cell
line Y vs Cellline X, but other plots with additional cellular
components are available in the Bioinformatics folder.

Made using [1] and [2] (please cite if results are used in
a publication)
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You can find the figure at:
Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Cellular Components/Annotated top 5

potentially regulated Cellular Components - Protein interactions plot.pdf

Network plot depicting the linkages of proteins and

Cellular Components

In this network illustration of the top 5 annotated cellu-
lar components, the enrichment terms are represented
by green squares and the proteins are colored based on
their log2 fold change. The network plot of cellular com-
ponents can help identify proteins that translocate be-
tween different compartments.

In this illustration, showing the enriched cellular compo-
nents found for Cell line Y vs Cell line X, the proteins an-
notated to the cellular components have been plotted as
well, showing 113 annotated proteins to these 5 cellu-
lar components, 104 of which are annotated to multiple
cellular components and potentially could serve as links
in-between the cellular compartments. The top 5 anno-
tated cellular components are plotted in this example for

Cell line Y vs Cell line X, but other plots with additional
cellular components are available in the Bioinformatics
folder.

Made using [1], [2] and [3] (please cite if results are used
in a publication).
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You can find the figure at:
Tissue_study analysis/Bioinformatics/Annotated potentially regulated Cellular components across
Groups.pdf

Cellular Components annotation of enrichment
analysis, comparison across sample group tests il-
lustrated by dot plot

The figure above compares enriched cellular compo-
nents across the different group comparisons. The com-
parison of enriched cellular components across condi-
tions yields a broad overview of protein localization to
identify proteins or cellular components of interest. The
proteins in the different pathways can be found in a
spreadsheet in the Bioinformatics folder.

In this analysis, enriched terms were found in 3 compar-
isons (Cell line Y vs Cell line X, Cell line Z vs Cell line X, Cell
line Z vs Cell line Y).

The sample group comparisons are along the X axis with
the enriched cellular components on the Y axis. The dots

are colored by the adjusted p-value, and sized by the
gene ratio, which is the number of proteins in that path-
way out of the total number of tested proteins in that
comparison.

The figure was made using [1], [2] and [3] (please cite if
results are used in a publication).
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You can find the figure at:
Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Molecular functions/Top 5 annotated

potentially regulated Molecular functions.pdf

Molecular functions annotation of enrichment anal-
ysis illustrated by dot plot

Dot plots were constructed as a means to visualize the
enrichment terms. An example is displayed in the figure
above for Cell line Y vs Cell line X, where the adjusted p-
value (p-adjust) and gene ratio are depicted.

For Cell line Y vs Cell line X, the molecular functions en-
richment analysis detected 77 molecular functions. The
y-axis shows the annotated molecular functions with the
lowest adjusted p-value and the x-axis shows the Gene
Ratio (ratio between identifications annotated to the
molecular functions, and the total of identifications used
for the analysis). The color of the dots is scaled according
to the adjusted p-value, and the size of the dots is scaled
according to the number of identifications in the molec-
ular functions.

The Top 5 annotated molecular functions are plotted in
this example for Cell line Y vs Cell line X, but other plots
with additional molecular functions are available in the
Bioinformatics folder.

Made using [1], [2] and [3] (please cite if results are used
in a publication).
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You can find the figure at:
Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Molecular functions/Annotated top 5

potentially regulated Molecular functions - Protein interactions plot.pdf

Network plot depicting the linkages of proteins and
Molecular functions

The annotations found in the molecular functions enrich-
ment analysis are illustrated in network plots. The image
above is an example of the network plots constructed for
this analysis. The color of the proteins (represented as
circles) is scaled based on the log2 fold changes of their
expression between the two sample groups. The molec-
ular functions are indicated by green squares and the
proteins are connected to the molecular functions they
are associated with by grey lines.

In this example of the top 5 annotated molecular func-
tions for Cell line Y vs Cell line X, 59 proteins were iden-
tified, 59 of which are annotated to multiple molecular
functions and potentially could serve as links in-between
functions.

The top 5 annotated molecular functions are plotted in
this example for Cell line Y vs Cell line X, but other plots
with additional molecular functions can be found in the
Bioinformatics folder.

Made using [1], [2] and [3] (please cite if results are used
in a publication).
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You can find the figure at:

Tissue_study analysis/Bioinformatics/Annotated potentially regulated Molecular functions across
Groups.pdf

Molecular functions annotation of enrichment anal-
ysis, comparison across sample group tests illus-
trated by dot plot

The dot plot above illustrates the comparison for the
annotated molecular functions in the different sample
group tests.

In this analysis, 3 comparisons (Cell line Y vs Cell line X,
Cell line Z vs Cell line X, Cell line Z vs Cell line Y), were
found to have molecular functions enriched terms.

The x-axis shows the different sample group tests (with
the number of proteins used for each enrichment analy-
sis within brackets). The y-axis shows annotated molec-
ular functions, ranked by the lowest adjusted p-value.
Moreover, the color of the dots is scaled by the adjusted
p-value from the enrichment analysis, and the size of the

dots is scaled by the ratio of regulated expressions anno-
tated to the molecular functions. All protein regulations
with an unadjusted p-value below 0.05 were utilized for
this analysis.

This figure is available in the Bioinformatics folder. Made
using [1], [2] and [3] (please cite if results are used in a
publication).
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You can find the figure at:

Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Biological Processes/Top 5 annotated
potentially regulated Biological Processes.pdf

Biological Processes annotation of enrichment anal-
ysis illustrated by dot plot

In this illustration of the annotated biological processes, Made using [1], [2] and [3] (please cite if results are used
the y-axis shows the annotated biological processes with in a publication)

the lowest adjusted p-value. The color of the dots is

scaled according to the adjusted p-value, and the size of

the dots is scaled according to the number of identifica-

tions in the biological processes. The Gene Ratio is repre-

sented on the x-axis, which is the ratio between identifi-

cations annotated to the processes and the total of iden-

tifications used for the analysis. In this analysis, 641 en-

riched biological processes were found.

The Top 5 annotated biological processes are plotted in
this example for Cell line Y vs Cell line X, but other plots
with additional processes can be found in the Bioinfor-
matics folder.
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You can find the figure at:

Tissue_study analysis/Bioinformatics/Cell line Y vs Cell line X/Biological Processes/Annotated top 5
potentially regulated Biological Processes - Protein interactions plot.pdf

Network plot depicting the linkages of proteins and
Biological Processes

In this network illustration of the annotated biological
processes, the terms are represented by green squares
and the proteins (circles) are colored based on their log2
fold change. The biological processes can help identify
additional regulated proteins that belong to a particular
process of interest.

In this illustration, showing the enriched biological pro-
cesses found for Cell line Y vs Cell line X, the proteins
annotated to the biological processes have been plotted
as well, showing 127 annotated proteins in these 5 bio-
logical processes, 58 of which are annotated to multiple
biological processes and potentially could serve as links
in-between processes.

The top 5 annotated biological processes are plotted in

this example for Cell line Y vs Cell line X, but other plots
with additional biological processes can be found in the
Bioinformatics folder.

Made using [1], [2] and [3] (please cite if results are used
in a publication).
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Earth’s ecosystem.
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