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MOVIS

Welcome to MOVIS - a time-series multi-omics visualization tool. MOVIS allows you to explore multiple
time-series omics data sets at once so that you can easily pinpoint anomalies and/or patterns in your

temporal data.

Movis
Currently, MOVIS supports ics, p i ics, transcri ics, and physico-chemical time-

Multi-Omics VISualization tool for )
series data sets,

time-series data sets. GitHub
You can see the examples of what kind of data sets MOVIS supports on Example 1 and Example 2 pages on the
sidebar. Example 1 consists of genomics, proteomics, metabolomics, and physico-chemical time-series data.
Example 2 contains only transcriptomics time-series data.

Navigation:

R If you do not know how to use MOVIS, or want to see how MOVIS works, check out our documentation {link on
Example 1 the sidebar). If you want to start exploring your data, head out to the Upload page.

Example 2

Case study

Upload

[oJelele] -

Changelog

Date Info
Bug report: report here
03.09.2021.  MOVISv1.0.0 released & ® “v

Feature request: propose here

Documentation: see here

Figure 1: The homepage. The default page is a welcome page that briefly describes the
tool and provides a changelog.
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Documentation: see here

Figure 2: The
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Dataset

Which omic data do you want to upload:

I Genomics

o
Your data will be saved for 1 hour on our servers
Genomics data Proteomics data
What kind of omic data do you want to upload? What kind of omic data do you want to upload?
BINS annotation files - Raw FASTA files .

Show data format information -

More information is available on our Wiki page https:/github.com
/AAnzel/MOVIS /wiki/1-Start-with-M D

names can be given in two formats:

nples collected on the
third day, or W03.gff for samples collected
on the third week. You will be given an option to sel
the start date.

2. 2019-03-15.gff for samples collected on 15.03.2019
You should use either the first or the second option,
mixing name options is not allowed.

Show data format information -

Morei is available on our Wiki page https: .com

/AANzel/MOVIS /wiki/1.-Start-with-Mt ived-data-sets File

names can be given in two formats:

1. De3.fa[a] for FASTA file collected on the third
day, or Wo3.fa[a] for FASTA file
third week. You will be given ar
start date.

2. 2019-03-15.fa[a] for FASTA f{
15.03.2019. You should use eithe
second option, mixing name optic

Upload your archive here. Archive should contain only annotation (.gf) files. Possible fle

names are given as help, above. The maximum size is SOMB for the web version of MOVIS,

1TB for the docker version of MOVIS.

Drag and drop file here

Limit 1000GB per file » TARBZ2, TBZ2, TARGZ, TGZ, TAR,
TARXZ, TXZ, ZIP

Browse
files

Upload your data set

Upload your archive here. Archive should contain only FASTA (faa) files. Possible file
names are help, ab SOMB f Movis,
178 for the docker version of MOVIS.

Dragand drop file here

Limit 1000GB per fle - TARBZ2, TBZ2, TARGZ, TGZ, TAR,
TARXZ, TXZ, ZIP

Browse
files

Upload your data set

upload functionality. Genomics and proteomics data are ready to




x Metagenomics data

What kind of data set do you want to see?

Raw FASTA files v

rmags_filtered
|- 2011-e4-11.7a
|— 2011-04-18.fa
|— 2011-04-19.fa
|— 2011-04-20.fa
|— 2011-e4-21.fa
|— 2011-e4-25.7a
= 2011

77 Files
Movis O
M

ulti-Omics VIsualization tool for Calculate additional physico-chemical properties?
time-serles data sets GitHub Additional properties First 100 entries.
DateTime Hydrogen bond Stacking energy Solvation
0 2011-04-11T00:00:00+02:00 -6.7835 -27.0692 -172.3423 l
Navigation: 1 2011-04-18T00:00:00+02:00 -7.3033 -27.1131 -171.6519
2 2011-04-19T00:00:00+02:00 -1.4018 -27.1566 -171.6411
O Home. 3 2011-04-20T00:00:00+02:00 -7.0880 -27.1063 -172.0904
° ErmERn 4 2011-04-21T00:00:00+02:00 -1.5475 -27.1704 -171.3783
O Example 2 5 2011-04-25T00:00:00+02:00 -T4765 -27.1512 -171.4882
@) Gemmary 6 2011-04-26T00:00:00+02:00 7.2997 271522 -171.7622
O Upload T 2011-04-27T00:00:00+02:00 -1.3444 -27.1609 -171.7337
8 2011-05-16T00:00:00+02:00 -6.7082 -27.0149 -172.3109
9 2011-05-17T00:00:00+02:00 -7.5394 -27.0844 -171.1767
Insert the time series interval you want to keep. Use ISO 8601 format: YYYY-MM-DD (o]
Bug report: report here

Feature request: propose here

LN Aty — || Filter data set (remove rows and/or columns)

Choose your visualization:

Choose an option -

Embedded FASTA files First 50 entries and first 8 features (columns).

DateTime dim0 dim1 dim 2 dim 3 dim4 dim5 dim 6
0 2011-04-11700:00:00+02:00 -0.4256 -2.3905 27292 1.9618 2.3907 -0.2310 -0.1565 I

Figure 3: Example 1 data. The screenshot shows additional physico-chemical properties
calculated and displayed to the user. The first 50 entries of the embedded FASTA files are
also displayed.



x Metagenomics data

What kind of data set do you want to see?

Raw FASTA files v

rmags_filtered

|- 2011-e4-11.7a

|— 2011-04-

20.fa
|— 2011-e4-21.7a
|— 2011-04-25.fa
|— 2011-04-26.fa
77 files
Movis O
Multi-Omics VISualization tool for Calculate additional physico-chemical properties?
time-series data sets GitHub
Additional properties First 100 entries.
DateTime Hydrogen bond Stacking energy Solvation
0 2011-04-11T00:00:00+02:00 -6.7835 -27.0692 -172.3423 l
Navigation: 1 2011-04-18T00:00:00+02:00 -7.3033 -27.1131 -171.6519
2 2011-04-19T00:00:00+02:00 -1.4018 -27.1566 -171.6411
O " 3 2011-04-20T00:00:00+02:00 -7.0880 -27.1063 -172.0904
ome
4 2011-04-21T00:00:00+02:00 -7.5475 -27.1704 -171.3783
© Examplel
O Example 2 5 2011-04-25T00:00:00+02:00 -T.4765 -27.1512 -171.4882
O casestudy 6 2011-04-26T00:00:00+02:00 7.2997 -27.1522 1717622
O Upload T 2011-04-27T00:00:00+02:00 -7.3444 -27.1609 -171.7337
8 2011-05-16T00:00:00+02:00 -6.7082 -27.0149 -172.3109
9 2011-05-17T00:00:00+02:00 -7.5394 -27.0844 -171.1767
Bug report: report here Successfully kept 2011-04-11, 2011-04-27 time frame!

Feature request: pose here
AL Filter data st (remove rows and/or columns)

Documentation: see here
Select columns to remove

Choose an option -

Successfully removed 0, 2, 3 rows!

Choose your visualization:

Choose an option o

Figure 4: Genomics filtering on Fxample 1 data. A filtering step is added to slice
the data from 2011-04-11 to 2011-04-27. Additionally, certain row numbers are omitted.



DateTime dimo dim 1 dim2 dim3 dim 4 dim5s dime ]
0 2011-04-11T00:00:00+02:00 -0.4256 -2.3905 2.7292 1.9618 23907 -0.2310 -0.1565 I
1 2011-04-18T00:00:00+02:00 0.6792 28114 -1.4449 -0.6501 -1.2543 -2.4815 -0.3918
2 2011-04-19T00:00:00+02:00 1.1894 31913 -1.1709 -2.5055 -0.6534 -2.6353 -0.0105
3 2011-04-20T00:00:00+02:00 04371 15461 0.4192 0.1861 0.4069 -1.1011 -0.3015
4 2011-04-21T00:00:00+02:00 16475 4.2688 -2.3722 -3.4527 -1.9349 -3.8552 -0.3257
5 2011-04-25T00:00:00+02:00 1.3082 4.5748 -2.5415 -2.0839 -2.6456 -3.2495 -0.0854
3 2011-04-26T00:00:00+02:00 0.5922 3.0427 -0.9249 -0.8176 -1.1024 -2.3982 0.2990
T 2011-04-27T00:00:00+02:00 0.9810 2.7064 -0.6066 -1.8372 -0.1381 -2.4167 0.0364
8 2011-05-16T00:00:00+02:00 -0.0923 -3.0353 2.5675 23771 15144 0.1402 -0.5971
Q 2011-05-17T00:00:00+02:00 1.4750 48705 -2.0451 23838 33470 0555 -0.6744

Choose clustering method.

Movis
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Navigation: .
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() Example2 k_range
) case study
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s DateTime
. ©
o
3 . o Jan 01,2012
>
N °
R 5 & 2. 0ct 01,2011
- ° o
ol e w90 00 00 o
a
a o
-1 ad | .0 Jul 01,2011

B oPTICS
-90-85 80 -7.5 -7.0 65 -6.0 -55 50 45 -40 -35 -30 -25 -20 -15 -L0 05 00 05 L0 15 20

SNE_1 01 A1

Mo &2

Figure 5: Embedding for Example 1 data. The embedding of the resulting genomics
data is displayed (50 first entries). A clustering method is applied: OPTICS. A threshold
or a minimum number of samples for the method is set using a slider. To evaluate the
results in the high dimensional space, the t-SNE visualization is chosen.
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Choose your visualization:

Scatter-plot matrix: select target feature for color

TC

Scatter-plot matrix: choose at least 2 features
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Figure 6: Scatter plot matrix for selected features in physico-chemical data
set. Four features are selected: Inflow_pH, Outflow_pH, Inflow_conductivity, and Out-
flow_conductivity; totalling 16 possible scatter plot combinations which are displayed as a
matrix using the small multiple idiom. A tooltip and a selection are available to investigate
certain data points and their characteristics.




6 2011-03-21T13:00:00+01:00  752.10 6.17 2310.37 15.50 147.8729
2 7 2011-03-21T15:00:00+01:00 728.76 6.26 2192.18 15.46 133.1890
8 2011-03-21T17:00:00+01:00  596.47 6.37 2208.51 15.74 84.9140
0 —
a ' Insert the time series interval you want to keep. Use ISO 8601 format: YYYY-MM-DD ®

[:] Filter data set (remove rows and/or columns)

M ( ' VI S ' Choose your visualization:
Correlation heatmap ~ X (- R4 l

Heatmap chart of numerical features X,
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Download visualization

Figure 7: Triangular heatmap of all features in the physico-chemical properties
data set. A diverging color scheme palette is selected to showcase low and high corre-
lations with less emphasis on the mid-range values. A tooltip is available to investigate
specific heatmap cells.
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() Upload
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Concatenated transcriptomics data sets First 50 entries and first 8 features (columns)

Type DateTime thrl thrA thrB thrC yaax yaaA ']
0 BENZ_1 2019-01-04T00:30:00+01:00 447 9175 2886 3244 101 171
1 BENZ_1 2019-01-04T12:00:00+01:00 1009 29923 9717 11596 338 424
2 BENZ 2 2019-01-04T00:30:00+01:00 444 10189 3333 3837 101 174
3 BENZ_2 2019-01-04T12:00:00+01:00 838 13186 4024 4357 98 267
4 CONTROL_L 2019-01-04T00:30:00+01:00 361 6778 2137 2425 67 167
5 CONTROL_L 2019-01-04T12:00:00+01:00 575 11758 3692 3871 114 161
6 CONTROL_2 2019-01-04T00:30:00+01:00 313 8218 2527 2916 7 176
T CONTROL_2 2019-01-04T12:00:00+01:00 460 13114 4227 4834 131 200
8 CONTROL_3 2019-01-04T00:30:00+01:00 332 077 2060 2361 6L 140
9 CONTROI 3 2019-01-04T12:00:00+01:00 461 11648 3400 4092 95 192

Insert the time series interval you want to keep. Use IS0 8601 format: Y¥Y¥-MM-DD €]

(7] Filter data set (remove rows and/or columns)

Choose your visualization:

o-
o~
Encode one nominal feature with color?
Feature through time: select target feature
Type @

thrL through time

o
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DateTime

Download visualization

Figure 8: Example 2 transcriptomics data. A time series of selected features is

displayed as a line plot.

Two features are selected: thrL and thrC. A categorical or

nominal encoding is carried out for each of the 11 reported types. The Tableau20 color

palette is used.



