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1 Login page
To login into the system, go to: https.//analytics.dvc.tecniplast.it/login/XXX (XXX provided to you by
Tecniplast or got during the registration) and enter your Username and Password that have been
previously created.

NN

Dear user

welcome to the DVC® Analytics login page. Please insert
your username and password.

If you are experiencing any problem or you need more Password
support, please kindly write your enquire using the

ticketing system or directly write to digilab-

service@tecniplast.it and we will take care of your

request shortly.

2 Home Page

The top part of the home page (dark blue background) displays general information about the Facility
(e.g., Facility name). The lower part of the home page (white background) displays the DVC® Analytics
menu.

The home page varies based on the user role, whether Facility Manager or Researcher (the User Setting
button is hidden to the Researcher(s) that will have access only to the cages assigned previously by the
Facility Manager)

ann
iis QO riorgio.rosatiGtecniplast.it =

marionegri

Milano, IT

DVC RACKS

Data Analysis V2 Manage Experiment - Download Area O User Settings
coreeeene [ b By e

DVC RACKS: how many DVC® Racks are connected to the DVC® Analytics platform.
CAGES: how many cages:

- Running (green): # of registered cages in the DVC® system currently inserted in the DVC® Rack.
- Out of Rack: (yellow): # of registered cages in the DVC® system currently removed from the DVC®
Rack (but still registered)
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- Terminated (grey): # of cages properly terminated in the DVC® system.
USERS: how many registered DVC® Analytics Users are registered (enabled and disabled)

RESEARCH PROTOCOLS: how many DVC® Research Protocols have been currently received by the DVC®
Analytics (sent by the DVC® System)

The lower part of the home page shows different available buttons depending upon your role
(Facility/Researcher) and DVC® Analytics type (enable per Facility/Rack or by credits)

Data Analysis V2 Manage Experiment - Download Area O User Settings
- I 5

Through those buttons, you can analyse data and set different Facility rules.

21 Facility Manager and Researcher Roles

The facility Manager role has been designed to perform any task and have access to all functionalities of
the DVC® Analytics system. The Researcher's role has been designed to provide limited access to only a
subset of information (only to the Researcher's data) to increase privacy and limit any possibility of "mixing"
data.

More specifically, these are the different enabled functionalities for the various roles;

FACILITY MANAGER RESEARCHER
(Has full access to the DVC® Analytics menu) (Limited access to the DVC® Analytics menu)
+ isenabled to view all DVC® cages connected tothe + is enabled to view only DVC® cages previously
DVC® Analytics. associated with her/him.
¢+ isenabled to register new DVC® Analytics users ¢+ Isenabled to create cage and mice groups using
and associate them with DVC® cages. only his/her cages

+ isenabled to group DVC® users and associate
them with the DVC® cages.

¢ isenabled to set and change the facility settings
(e.g., dark hour).

2.2 Data Analysis - V2
In this section, it is possible to analyse an individual cage or group of cages in depth by selecting multiple
choices from a temporal and data presentation perspective.

221 Saved Analysis
Just clicking on the "Data Analysis V2" icon, you enter a menu section where, if any, all the previously
saved configurations are displayed:
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It is possible to delete any pre-saved configuration by simply clicking the correspondent icond

Delete configuration

Are you sure to delete configuration?

By confirming, the configuration is deleted.

On the other hand, it is possible to load the pre-saved configuration by clicking the correspondent icon

2 |

By doing so, the entire configuration is loaded with all the previously selected settings (Cages, groups,
metrics, charts, etc.)

Do

&8 | TecnrLasTDEMO

|

Analysis configuration: [ save ] sove s |
°

Add group

t St0p
enc [ 19/112018 ] DOMMIYYYY

B | streini-Male_inverse m * [=-
et

Please remember that the "Stop" date is calculated when the configuration has been saved. If you recall
the configuration days after, the "Stop" date is still the original one that should be updated in case the
cages were running cages.

222 New Analysis
The "New Analysis" button is needed to start a new analysis where all the fields must be filled out step-

by-step based on the experiment.
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223 Groups

The first step to start any analysis is to select one or more cages/animals and create one or more groups.
To do so, first, decide if the element of the analysis is the cage or the animal. By default, the preferred
resource is the cage:

Whatever is described below is valid if the selection is the animal. Pay only attention to the fact that, in
the case of using Animal ID as selection, this retrieves all the correspondent cage data where the animal
is inserted.

By clicking the corresponding icon , a cage list appears on the right side:

@ Cages Group 0 D Selected
Cage Id Status Type Protocol Experiment Experiment Group Add-ons Registration Date Po:
v ¥ v v v v v v

Cage_Light [ Terminated ] DVC Defauk Protocol 29/10/2019 15:53 E1
c128 o Protocal 2 - Inverse ...
co13 [ Terminated ] DVC Defeuk Protacal
€035 o DVC Defauk Protacal
c132 o Protocel 2 - Inverse ...

B023M [ rerminated } DVC Default Protocol 5]
C10-3F [ Terminated ] DVC Default Protoco MT
C06-2M o DVC Default Pr : F9
co8-2M o DVC Default Protoco : Hg
BO1-3M [ Terminated ] DVC Defauk Protocol 9 : AS
co2-2M [ Terminated ] DVC Defauk Protocol 29/10/2019 01:00 B9
CO3-3F o DVC Defuk Protacal 9/10/2019 01:00 NE
Cos-2F [ Terminated ] DVC Defauk Protacal 019 01:00 NE
21 o Protocel 2 - Inverse ... 018 21:37
B08-3F oD DVC Default Protocol 019 01:00 H
0327 [ rerminated } DVC Default Protocol 9/10/2019 01:00 ca
€07-3M [ Terminated ] DVC Default Protocol 20/10/2018 01:00 B7
BO2-4F o DVC Default Protocol 29/10/2019 01:00 B2
CO8-2F [ Terminated ] DVC Defauk Protocol 29/10/2019 01:00 P
co16 [ Terminated ] DVC Defauk Protocol 21/02/2019 06:38
B06-5F oo DVC Defauk Protocol 29/10/2019 01:00 F1
BO1-4F [ Terminated ] DVC Defuk Protacal 9/10/2019 01:00 A2
co12 [ Terminated ] DVC Defauk Protacal 019 06:21
CO1-5F o DVC Defaukt Protocol 019 01:00 ]
BO1-5M oD DVC Default Protocol 019 01:00 7
co1g [ Terminated ] DVC Default Protocol 102/2019 06:47
Co1-4M o DVC Default Protocol 29/10/2019 01:00 G7
Iltems: 208

This is the complete list of all the cages created in the Facility. Each cage is displayed by its Cage Id (name
assigned during the cage registration), status (Terminated, Running, Out of Rack), Type (Stock, Breeding,
Experiment), Protocol (if any, by default "DVC Default Protocol"), experiment (if any), Experiment Group (if
any), Add-ons (Running Wheel), Registration Date, Position (coordinate in the DVC Rack), Rack (Name
assigned if any, otherwise the SN), Animals (the current number of animals in the cage), DVC Owner (if
any, otherwise Anonymous).

You can select one or multiple cages. Depending on this selection, features are enabled in the subsequent
sections. For instance, multiple cages in a group allow the display of the SEM or the interquartile and the
selection of BoxPlot as a chart type.

You can rename the group by clicking in the corresponding area, “Group 0",

You can change the color of the group by clicking the Color Palette ®

If the "Auto” button is clicked, once more cages are selected, the "Start" and "Stop” fields are automatically
filled with the first data received from these cages, and the "Stop" date is the last one.
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. Group 0 = 3 Settings =~
Start Stop

auto - —

Event | 07/08/2023 E@ | | Event | 19/10/2023 Ea

The start and end dates are
automatically established based
on the group's resource
availabilities.

The "auto” button is deselected whenever any date is locally modified.

\g Add group + Show
(© cagescroupo @
Date Baselines
[0er: LI ETTT] Obied | cagetd Sta. ¥ Type Protocol ¥ Experiment Experiment Group Add-ons Registration Date Po:
v v v v v hd
ove 3 @
DVC 1T [«
ovess 08

These dates can be modified manually by clicking the calendar icon ' and selecting the right one.

Alternatively, the timestamp can be selected by looking at the "Event" table generated by the DVC®. This

is accessible by clicking the correspondent icon “*"“ and then by choosing the cage to select the event

and its timestamp:

Aggregations

@ Event Group 0 :| Type | None

Cageld Timestamp Type Subtype Rack Coordinates
DD/MMAYY X (B | 7 v ¥ v v
v DVC37(78)
DvC37 07/08/2023 14:19
DVC 37 12023 14:19 @™ oo
DVC 37 /2023 14:19 @™ ;oo
DVC 37 12023 14:19 @  SERTED 190032594 7
DVC 37 12023 14:19 [ cazeonine ]
DVC 37 12023 14:19 [ updates ]
DVC 37 /2023 06:37 @  evoved 190032594 (@]
DvC 37 /2023 06:40 [ Bedding change JENTL3IFTH
DVC 37 /2023 06:40 [ updated ]
DVC 37 /2023 06:41 @  sERTED 190032504 7
DVC 37 /2023 06:41 [ updated ]
DVC 37 /2023 08:35 @ ovoviD 190032504 7
DVC 37 21/08/2023 08:38 CEIITIETD  PARTIAL
DVC 37 21/08/2023 08:38 [ updatea ]
DVC 37 21/08/2023 08:39 @  vseRTED 190032504 a
DVC 37 21/08/2023 08:39 [ updatea ]
DVC 27 25/08/2023 10:33 [ cageomine ]
e a7 asmemn9z 1028 L W 1aanar=0a I
The current DVC® events to be considered are the following:
Type Subtype | Description
Registered The cage has been registered in the DVC® system.
Mice Added A new mouse has been added to the cage
Moved An already existing mouse has been moved from a cage to this one.
Culled A mouse has been culled from the cage.
Via Maggin, I TECNIPLAST
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Rack Inserted The cage has been inserted in the DVC® Rack
Removed | The cage has been removed from the DVC® Rack.
Update A field of the cage (Owner, Protocol, etc.) has been updated in the cage
information.
Bedding Change When the cage undergoes a bedding change, this is tracked as an event.
Cage Offline The cage went offline (for instance, the network was down for a while)
Cage Online The cage is back online (for instance, the network is restored)

Show

All the selected cages can be easily retrieved by selecting the in the corresponding section *EESlthe
button “Selected.”

Now, it is time to decide how to align the selected cages. By default, the "Alignment” is by "Groups’, and
the "Date’ field is set in "Days".

Alignment Date

This default selection means that all the cages of a group maintain their relative distance in time. Any

calculation that will be applied to the group will consider such. But if you select more groups, they are all
aligned to the relative day 0 as the starting point.

Differently, by selecting the "Resource” button, the "Start" and "Stop" dates disappear, and the "Duration”
button appears.

Select by \:l i Add group +
Alignment Date Baselines

Groups None Minutes Enabled
 Resource [ERRIN 0ay= [ Disabled
Duration

D |1

. Group 0 = 3 Settings =-

The "Duration” button sets the length of the overall analysis applied to multiple groups, if any. By default,
the starting point of any cage within the same group is determined by the first timestamp associated with
the first data/event collected by the DVC® system. All cages within the group are aligned to the relative
group day 0. And any calculation that will be applied to the group will consider such.

If you create multiple groups, all the cages of each group are internally realigned to day 0, and all the
groups are then realigned to day 0.

Lastly, by selecting "None" in the Alignment section, no within or between groups alignment is applied.
The analysis is performed by considering day 0 as the "Start’ date for all the groups' cages, and they
maintain their absolute dates. The length of this analysis is set in the "Duration” box.
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Select by EIE?

A collapse

Alignment Date

Baselines

Start Duration
[19/10/2023 [&] (D[t |
M | Groupo

[- =8 E‘

As a visual recap of the different realignment opportunities, please refer to the below pictures:

|

|

— Group1

Group composition example:

-— Group 2

Group 3

>
Absolute timeline

Realignment by: Groups

T

Each cage within each

Realignment by: Resources

group maintainsits Each cage of each group
relative cage starting is aligned within the
. P points group
|
All groups are aligned to All groups are aligned to
A relative day 0 relative day 0

Dayo Relative timelin Dayo Relative imeline
TECNIPLAST SpA.

Via | Maggio, 6 - 21020 BUGUGGIATE (VA) ltaly
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Realignment by: None

Each cage of each group
maintains its absolute
starting point

! >
dd/mm/yyyy Absolute timeline

Date

By selecting in the "Date” section the button “Minutes” " == , all the previously detailed fields about
temporal variables can be set considering *hh: mm.”

Then, inserting as many new groups as needed is possible by clicking the corresponding icon EEEEEA.
Any new group is displayed below the first (primary) one.

Select by D i Add group +
. collapse
Alignment Date Baselines

Groups | Resource l:] :I Minutes Enabled l:]
Start Duration

19/10/2023 | [D

fﬁ 3 Settings =
. Group 1 = 3 Settings | W | =~

All the previously described features are available also for the following groups except for the “Stop” date
in the “Alignment: Groups,” which cannot be modified manually because the duration of the first group
length sets the length of the whole analysis.

Lastly, by clicking the specific icon .=, it is possible to select different topics:
Item Comment
Resources Open the side menu to select cages/animals.
Import Group Resources | Open the side menu to select groups already created in the past.
Primary Set this group as the primary one.
Save Save this group for future retrieval.
Split Split the group into the individual correspondent cages/animals.
Clone Clone the group with the same cages.
Delete other groups Delete all the other groups (only if this is the primary group)
Delete Delete itself (only if this is not the primary group)
TECNIPLAST Sp.A.

Via | Maggio, 6 - 21020 BUGUGGIATE (VA) Italy
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2.24 Baseline setting

There is the opportunity to create a baseline period for each group cage by clicking the corresponding
button (by default, it is disabled).

Baselines
| Enabled [ERIECTES]

When enabled, it enables the corresponding fields in the “Setting” section:

Analytics configurations:
select by [i=]] a? Add group +
g (© Resource Start Time Group 0

Alignment Date Baselines

None Minutes m Disabled Resource Id Start Baseline Baseline duration in days Start Stop Current Start Time
87Awt DD/MMAYYY 5] Apply to all 17/06/2022 12:07 30/12/2023 16:59 17/06/2022 12:07
858wt DD/MMAYYYY B [ Apply to all 17/06/2022 12:39 30/12/2023 16:59 17/06/2022 12:39
H - o P 89wt DD/MM/YYYY B Apply to all 17/06/2022 12:13 30/12/2023 16:59 17/06/2022 12:13
Start Stop
auto -
Event | 17/06/2022 BB || Event | 30/12/2023 [ic

For every cage, assigning a “start Baseline” date and the length of the "Baseline duration in days" is
possible. The baseline period will be calculated (based also on the following settings, such as the
aggregation and filters) and applied to the remaining days of the analysis period to normalise the data.

Analytics configurations: Visualize
select by [i]] aP Add group +
N s @ Resource Start Time Group 0
Alignment Date Baselines
Resource | None m Minutes m Disabled Resource Id Start Baseline Baseline duration in days Start Stop Current Start Time
87Awt 17/06/2022 BB 7 17/06/2022 12:07 30/12/2023 16:59 17/06/2022 12:07
858wt 17/06/2022 B 7 17/06/2022 12:39 30/12/2023 16:59 17/06/2022 12:39
- N 89wt 17/06/2022 [ 7 17/06/2022 12:13 30/12/2023 16:59 17/06/2022 12:13
auto 21T Stop
0 | Event | 24/06/2022 BB | | Event | 24/07/2022 B

The formula we apply is the following:

data — baseline
Data —bas = ———
baseline

5@%2;3?56 - 21020 BUGUGGIATE (VA>|St'z|;)L';/A | TE CNIPL AST

www.tecniplast.it inmovation throwgh passion
www.tecniplast.it/en/dvc.html rev.4
12



DVC.® Analytics Manual

Animal Locomotion Index (Smoothed) —~ Groupo
Percentage (x100) %
o
50
START Day 02 Day 05 Day 07 Day 10 Day 12 Day 15 Day 17 Day 20 Day 22 Day 25 Day 27

v expand

225 DVC® Metrics Selection

Once the cage groups have been created, it is possible to move forward and select the DVC® metrics to
apply to the calculation. The availability of the DVC® Metrics is based on the cage content assigned while
registering the cage in the DVC® system. Some metrics are only available if the cage contains one animal.
These are the "Animal Tracking Distance” and “Animal Tracking Speed.” Some other metrics are available
only if the cage is registered with a Running Wheel as an add-on (the “Running Wheel
Distance/Rotation/Speed").

The remaining metrics are available for any cage content. Please refer to the specific section to discover
how each metric is calculated.

DVC® Metrics selection = I:]

Select one or multiple metrics from the available ones listed below. The
possibility to select a specific metric is enabled by your previous selection
of cage IDs (or animal IDs).

& | e © 7
& 2
Y
Animal Locomotion Animal Locometion Animal Tracking
Index Index (Smoothed) Distance
" —
f.-/.‘ 0 = 0 k 0
o L
: 0 »
Animal Tracking Bedding Status RDI - Dark phase
Speed Index
@ a O O
Q @o
lis Running Wheel Running Wheel
RDI- Light phase Distance Rotation
=]
d iy
H
Running Wheel
Speed

Some metrics consider the DVC® board electrodes as individual data points. Therefore, for these metrics,
it is possible to further refine the analysis by selecting only the electrodes to be considered in the
calculation:

5@%2;3& - 21020 BUGUGGIATE (VA)|S£§LyA | TECNIPLAST
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Metrics Animal Locomotion Index (Smoothed)
Animal Locomotion Index (Smoothed)

Position Selection

2 0=

Advanced options

E{‘:H EF

=== HEE

O
Frontality

By default, all the electrodes are always selected.

Moreover, the advanced option called “Frontality” applies the following calculation:

avg(front)/[avg(front) + avg(rear)]

The average of the frontal electrodes is divided by the sum of the average of the frontal ones + the average
of the rear electrodes.

\Xhere the:

- Frontal electrodes are the electrodes # 7-8-9-10-11-12
- Rear electrodes are the electrodes # 1-2-3-4-5-6

226 Charts Selection
After the chosen metric (s), it is time to select how to visualise the corresponding data. There are several
different possibilities:

=0 @ Charts Line

This is a simple continuous line where each data point represents the value of the selected metric in the aggregated time interval,

Subtype

e ke e A

simple cumulative || Urination

Time interval visualization

& = —h —T
Continuous Dally Weekly costom |1
Example

Fitees - Animal Lecomotion Index (Smoothed)

Board Heatmap

The Line plot also has several other options that can be selected.
Subtype:

- Simple: displays a continuous line in the selected interval. Every point is the data point collected by
the DVC® system.

- Cumulative: all data are summed up and show an incremental progression of the selected data
along the specified interval.

- Urination: This selection is designed when the previously selected metric is the "“Bedding Status
Index". It calculates the difference between two consecutive samples and inverts the sign of the
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results. Remove the bedding change event data point. Then, the cumulative curve is applied to display
the overall “urination” curve.

- SEM: displays a continuous line in the selected interval, overlaid by the Standard Error of the Mean.
This option is available only if the group has multiple cages.

- 1QR: displays a continuous line in the selected interval, overlaid by the Interquartile values (2" and 3™
as limits. This option is available only if the group has multiple cages.

- Light/Dark displays two simple continuous lines simultaneously, one for the light phase and one for
the dark phase of the selected period. Each data point represents the value of the selected metric in
the aggregated time interval.

- Daily Rhythm: displays the single 24-hour cycle, minute by minute, of the selected metric in the
overall selected analysis period. Each data point is the smoothed average of all the same data points
in terms of the time of the day of all the days included in the selected analysis period. This chart
describes an animal's circadian pattern in a specified period.

Some subtype offers different “Time Interval Visualization" options:

- Continuous: the line is continuously showing data along the selected time interval

- Daily: seven different graphs corresponding to the seven days of the week are displayed. If the interval
is longer than 1-week, multiple lines will be created for each weekday.

- Weekly: one graph showing multiple lines corresponding to the selected period's multiple weeks (if
any).

- Custom: multiple weekly graphs based on the number of selected weeks.

The Bar Plot presents data with rectangular bars with heights proportional to the values in the selected
interval.

The Box Plot represents the standard five-number summary of a data set in the selected aggregated
interval.

Heatmap: data are aggregated day by day (each line is 24-hour data), and every point corresponds to the
"Data Time Aggregation” selection (hour, minute, custom). The data are colour-coded (blue is a low value,
red is a high value)

Actogram: data are aggregated daily (each line is 24h data), and every point corresponds to minute
aggregation, and the line height is proportional to the data value collected.

The Live data is a simple line plot where the last 15m/30m/60m/custom minutes are displayed and
updated every minute from the data coming if the selected cage is currently inserted in the DVC® system.

Lastly, the Board Heatmap is a data visualisation technique that shows the magnitude of a metric as
colour-coded for the corresponding electrode of the DVC® board. Every DVC® board is a different time
interval (week, day, or custom)

2.2.7 Data aggregation selection

Depending on the previous selections, data can be aggregated in different ways. Then, for some specific
charts (previously selected), the starting point for the selected data time aggregation can also be chosen.
By default, no Starting Point time is applied.
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Data aggregation selection = I:]
DVC® data can be aggregated in different ways depending on the
experiment you are analyzing. Then, for some specific charts (previously
selected), the starting point for the selected data time aggregation can be
also chasen. By default, no specific Starting Paint time is applied.
Data time aggregation
L)
af, af, A, ©
o _p o _p o (U_p
dj * dj * ‘\/ -
Week Day Hour
a i L
f{rﬂlﬁ‘t} - o Custom
- @
Hou ~
Minute
Aggregation Option
b NS
None Diurnality

Starting point

»y . .

None

More specifically, it is possible to aggregate the data by minute, hour, day, week or custom aggregations.

The diurnality is a new functionality available only if the “Day" or “Week" aggregation is selected, and it
applies the following formula:

avg(light) * nsamples(light)/[avg (light) x nsamples(light) + avg(dark) * nsamples(dark)]

Lastly, the Starting point selection depends on the previously selected chart. For instance, if the Heatmap
visualisation has been chosen, it is possible to either select the "Day Start’ (i.e., midnight) or the “Lights On"
(setin the Facility). In contrast, if it is chosen, the Simple Line chart, no starting point selection is mandatory.

228 Events Selection

This is an optional section. Depending on your previously performed metrics, charts, and data aggregation
selections, you can enable the DVC® events to be displayed with your selected charts (as a continuous
line) or add a chart background to discriminate dark-light periods. You can choose even just one or
multiple REM data (if available) associated with your DVC® data.
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ﬁo Metadata selection D

tion, depending on your previous performed
s on data and charts, you can either enable the DVCE events to
be yed altogether with your selected charts, you can add chart
background to better discriminate dark-light periods, and can n select

st one or multiple REM data (if available) associated with you ®
data.

Events

~
» * =
* )
B &
None REM darkness Facility darkness
Environment
K D &
= = =
REM Nois REW Relative REM Temperature
Humidity
=" = "] & °
i = a
= = =
REM Vibration Rem Acceleration REM Person
Presence

2.2.9 Filter selection
This is an optional section. Depending on your previously performed metrics, charts and data aggregation

selections, you can apply specific time filtration to focus your analysis only on light, dark or custom
periods. Moreover, if time filtration is applied, you can decide if you use interpolation to your data or even
shift them back to be displayed as a continuum by applying the realignment option.

EmES
=0

Analytics configurations:

[SENECE [N this optional section, depending on your previous performed

[1 ] selections on data and charts, you can apply specific time filtration to
J; focus your analysis only on light. dark or custom periods. Moreover, if a
Metrics.

Filters selection

time filtration is applied, you can decide if apply interpolation to your
data or even shift them back to be displayed as a continuum by applying

1;4\,5?" the realignment option.
Simple § ) )
Time Filtration
@
B
Aggregations ©® O
-
©uh L}
il
Emi= None Day light Dark Period

il
A
Custom @)

& - :
2 20
|

Sun Mon Tue Wed Thr Fri Sat

Time Filtration (option)

TECNIPLAST

= | &) LA
T yau A
None Interpolation Realignment
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2.2.10 Save configuration
Once you are satisfied with your selections, to quickly retrieve these in the future, it is possible to save
your specific settings by clicking the corresponding “Save As" button:

Analytics configurations:

You must name and assign it to a specific Owner who can only use it (or delete it).

Save configuration

Owner

adminTP -

Configuration name

[ Test Giorgio example v I

Name Test Giorgio example is valid!

Confirm | Cancel |

2.211 Visualize the analysis.

To run the analysis based on your specific multiple settings, click the icon and the
corresponding data and charts are displayed:

[z~][Downiosa chare ~ |

Animal Locomotion Index (Smoothed) — Group 0
Percentage (x100) % o

£ & & @ F & & & & @ I PP I DO R DD DR BN P DS NS D PP S PP ©
L S & & § & & SIPIIEI ISP PP PP PP RS >

&

DI AR AR A R c’“* v‘\ FFFF AP SN F A PPN F PSS S S S S o"\ o"* c"* v‘* o’* c”'* c"* v“* v’*

Suppose the request is too big to be displayed (for instance, aggregation by minute of several months). In
that case, the system automatically proposes to switch to a more considerable aggregation period (for
example, by hour).

Retrieving data ... X
A Group 0 Request too large for minute aggregation. Aggregate by hour? 159840/141120 HOUR

Or even directly suggest downloading the data:
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Retrieving data ... X
A Test_4 Request too large, please use download 1296000/282240 DOWNLOAD
A Test_3 Request too large, please use download 1036800/282240 DOWNLOAD
A Test_2 Request too large, please use download 1425600/282240 DOWNLOAD
A Test_1 Request too large, please use download 1296000/282240 DOWNLOAD

In some cases, for some charts, it is possible to resize the Y-axis by clicking in the corresponding area and
then inserting the value:

- ownload Chart ~
Yaxis
Series -
Max
Min
Reset

For any displayed chart, it is possible to download it in high resolution by clicking and selecting the proper
format:

Download Chart ~

Lastly, for some charts, it is possible to zoom in by clicking on any chart position and pressing the left
mouse button until the end of the area you want to zoom in. To reset the zoom, click on the corresponding

Rezet zoom

icon of the zoomed graph . Moreover, if you want to analyse any graph better, you can magnify

it by clicking on the correspondingicon ~ below the chart.

2.212 Prepare Download
When all the selections have been performed, it is also possible to prepare the download of the
corresponding selected data.

Clicking on the icon it is then possible to choose between three different options:

5@%@;’;& - 21020 BUGUGGIATE (VA)|S£§LyA ' TECNIPLAST

www.tecniplast.it imnevation I hrowgh passion
www.tecniplastit/en/dvc.html rev.4
19



DVC.V® Analytics Manual

Download X

Data aggregated by minute and exploded vertical for all the electrodes of any cage of any group - one file per metric ®

day hour minute  relaiveTime

Data aggregated following your time aggregation and exploded horizontal to include all the basic statistic for each group and all its @]
own included cages.

iveTme | g1_TIMESTAMP [ g1 VG gI_STM |gI_QRT |1 SAMPLES gl_cagel g7 TMESTAMP g7 G g2 SEM g2_QRT g2 SAMPLES | g2_cagel | g2_ceger

0 o 0 0 0 o o o o ] 0 a o o o 0 o

File name:
[ Download dat4 v ]

Name Download data is valid!

(e § i

Type 1 (upper choice):

Reporting data aggregated in rows by minute or hour (or custom aggregation, depending on your specific
selection) for any group cage's electrodes in vertical sequential order. One file for each metric selected
with all the cages included in the global selection.

Each column is the following:

Day Day from date selected in the observation time

Hour Hour of that day 1-24

Minute Minutes of that hour 1-60

relative time Absolute value (in seconds) of the timing from the previous midnight
of the starting date

Timestamp Absolute Time Stamp in UTC
(https://en.wikipedia.org/wiki/Coordinated_Universal_Time)

Group Name of the Group

Cage Cage name within the selected cage group

Samples The number of collected samples detected in the specified time frame.

Such information is helpful to understand if the cage has been removed
from the rack, thus estimating how much data has been lost due to this
event.

V_1/2/3/4/5/6/7/8/9/10/11/12 Value of the selected metrics for each electrode
1/2/3/4/5/6/7/8/9/10/12 of the DVC® board

Type 1-bis (middle choice):

Itis the same as the previous Type-1, with the difference that there are as many files as cages (and metric).
This approach is preferred when the selection includes a very long time interval (several months or years)

Type 2 (lower choice):

5@%@;@& - 21020 BUGUGGIATE (VA)|S£§LyA | TECNIPLAST
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Data are aggregated following your time aggregation and exploded horizontally to include all the
essential statistics (average, quartile, SEM) for each group and its included cages.

Day

Hour
minute
relative time

g1_TIMESTAMP

g1_AVG
g1_SEM
g1_QRT

g1_SAMPLES

gl_cagel
g2_TIMESTAMP
g2_AVG
g2_SEM
g2_QRT

g2_SAMPLES

g2_cagel
g2_cage2

Day from the date selected on the observation time
Hour of that day 1-24
Minutes of that hour 1-60

Absolute value (in seconds) of the timing from the previous midnight of
the starting date

Absolute Time Stamp in UTC for group 1
(https://en.wikipedia.org/wiki/Coordinated_Universal_Time)

Metric average of group 1

SEM Group 1

Quartile Group 1
[Minimum, Lower Quartile, Median, Upper Quartile, Maximum]

Collected samples, detected in the specified time frame and for the

entire group. Such information is helpful in understanding if the cage has
been removed from the rack, thus estimating how much data has been lost
due to this event.

Metric average of the first selected cage within group 1

Absolute Time Stamp Group 2

Metric average of group 2

Standard Error Group 2

Quartile Group 2

[Minimum, Lower Quartile, Median, Upper Quartile, Maximum]

Amount of information and samples detected in the specified time frame
and for the

entire group. Such information is helpful in understanding if the cage has
been removed from the rack, thus estimating how much data has been lost
due to this event.

Metric average of the first selected cage within group 2

Metric average of the second selected cage within group 2

Filling in the File name section to activate the Download button is mandatory to start preparing the

download.

- —)

PLEASE NOTE: you will find the "Downloaded data" in the dedicated section called Download Area

You can finally download the data on your PC by clicking the [ & icon.

TECNIPLAST
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@ giorgio.rosati@tecniplast.it. =

Download Area
Download your data to import into statistical tool.

Boxplot test whiskers 33.93 KB Tecniplast_lravera@tecniplast.it 14/12/2023 15:27 14/12/2023 15:28 Type 1 CAGE aB8a8 ... 84542 rD o o

mability apcmin 3 65.00 KB mara.barone 08/11/2023 23:27 08/11/2023 23:29 Type 2 CAGE N/A 9 o

mobility apcmin 2 1.15 MB mara.barone 08/11/2023 23:22 08/11/2023 23:25 Type 2 CAGE N/A 9 o

Mobility apcmin 5.05 MB mara.barone 08/11/2023 17:54 08/11/2023 17:56 Type 1 CAGE N/A 9 o

Test_Giorgio3 361.60 KB Tecniplast_grosati@tecniplast.it 23/08/2023 09:14 23/08/2023 09:16 Type 1 CAGE N/A 9 o
Test_Giorgio2 167.65 KB Tecniplast_grosati@tecniplast. it 23/08/2023 09:0 23/08/2023 09:08 Type 2 CAGE N/A 9 o
Test_Giorgio1 168.94 KB Tecniplast_grosati@tecniplast.it 23/08/2023 09:07 23/08/2023 09:08 Type 1 CAGE N/A 9 o

The file you download is a .zip file that contains .csv files (comma-separated file), one for each metric you
have previously selected (in this case, average = Bedding Status Index, activation = Animal Locomotion
Index, events = DVC events)

¥ 8| Ch\Users\grosati\Desktop'\ Test_Giergie (1).ziph

MNome Dimensione Dimensione co... Ultima modifica Creato Ult
B:events.cov 1888 517 2019-09-19 16:01

B average.csv 466 052 138334 2019-09-19 16:01

@ activation.csv 508 162 182 857 2019-09-19 16:01

Al = F day,hour,minute,relativeTime,Group_1_TIMESTAMP,Group_1_AVG,Group_1_SEM,Group_1_QRT,Group_1_SAMPLES,Group_1_1267 DX_

A B C D E F G H 1 J K L M N o} P Q R s T u

1 |day,hour,minute,relativeTime,Group_1_TIMESTAMP,Group_1 AVG,Group_1 SEM,Group_1 QRT,Group_1 SAMPLES,Group_1 1267 DX_
2 |0,15,50,57019,2019-09-25T13:50:19.443+0000,0.06209150326797386,NaN,"[0.06209150326797386,0.06209150326797386,0.06209150326797386,0.06209150326797386,0.06209150326797386]",153.0,0.062091503 267973806
3 |0,15,51,57060,2019-09-25T13:51:00.164+0000,0.03908554572271387,NaN,"[0.03908554572271387,0.03908554572271387,0.03908554572271387,0.03908554572271387,0.03908554572271387]",226.0,0.03908554572271387
4 0,15,52,57120,2019-09-25T13:52:00.176+0000,0.051622418879056046, NaN,"[0.051622418579056046,0.051622413373056046,0.051622418879056046,0.051622418879056046,0.05162241 88790560461, 226.0,0.051622413879056046
5 |0,15,53,57180,2015-09-25T13:53:00.229+0000,0.0 NaN,"[0. 0.0 0. ) 0. 1".225.0,0.0
6 |0,15,54,57240,2019-09-25T13:54:00.062+0000,0.04203539823( NaN,"[0.0420353982300885,0.0420353982300885,0.0420353932300885,0.0420352982300885,0.0420353922300885] ", 226.0,0.0420353382300:
7 |0,15,55,57300,2015-09-25T13:55:00.089+0000,0.04 8,NaN,"[0.041 0.04 8,0.04. 0.041 0.04 8]",226.0,0.04
8 |0,15,56,57360,2019-09-25T13:56:00.164+0000,0.049778761061946904,NaN, "[0.049778761061546904,0.0497787610619463504,0.049778761061946904,0.049778761061946904,0.04977876 1061946904] ", 226.0,0.04977876106 1946504
9 |0,15,57,57420,2019-09-25T13:57:00.262+0000,0.035925925925925924,NaN, "[0.035925925925925924,0.035925925925925924,0.035925925925925924,0.035925925925925924,0.035925925925925924] ", 225.0,0.035925925925925924
10 |0,15,58,57480,2019-09-25T13:58:00.030+0000,0.029867256637168143,NaN,"[0.029867256637168143,0.029867256637168143,0.029867256637168143,0.029867256637168143,0.029867256637168143] *,226.0,0.02986725663 7168143
11 |0,15,59,57540,2019-09-25T13:59:00.076+0000,0.0357669616519174,NaN,"[0.0357669616519174,0.03576696 16519174,0.0357669616519174,0.0357669616519174,0.0357669616519174] ", 226.0,0.03576696 16519174
12 |0,16,0,57600,2019-09-25T14:00:00.185+0000,0.029498525073746312,NaN,"[0.029498525073746312,0.029498525073746312,0.029498525073746312,0.029498525073746312,0.029498525073746312] ", 226.0,0.029498525073 746312
13 |0,16,1,57660,2019-09-25T714:01:00.216+0000,0.0: NaN,"[0.0: 0.0: 0.0: 0.0; 0.0; 1",225.0,0.0:
14 |0,16,2,57720,2019-09-25T14:02:00.011+0000,0.031342182890855455,NaN,"[0.03134 21 455,0.0313421 455,0.031342182890855455,0.031342182890855455,0.031342182890855455]",226.0,0.031342182890855455
15 0,16,3,57780,2019-09-25T14:03:00.108+0000,0.04. 34,NaN,"[0.041 >4,0.04. >4,0.04. 4,0.04 34,0.04. 34]",226.0,0.041 4

16 0,16,4,57840,2019-03-25T14:04:00.133+0000,0.03982300884555752, NaN, [ 0.03982300884955752,0.039 55752,0.035: 34555752,0.03982300884955752,0.03982300884955752] ", 226.0,0.03982300884555 752

17 |0,16,5,57900,2019-03-25T14:05:00.157+0000,0.037037037037037035, NaN, " [0.03703703 703 7037035,0.03 703703703702 7035,0.03703703 703702 7035,0.037037037037037035,0.03703 703703703 7035] ", 225.0,0.03703 7037037037035
18 |0,16,6,57960,2019-03-25T14:06:00.031+0000,0.0114306 72466076696, NaN, " [0.011430678466076696,0.011430678466076696,0.011430678466076696,0.011430678466076696,0.011430678466076696] ", 226.0,0.01 14306 73466076696
19 |0,16,7,58020,2019-09-25T14:07:00.054+0000,0.02986 7256637168143, NaN, " [0.029867256637168143,0.029867256637168143,0.029867256637168143,0.02986 72566 37168143,0.029867256637168143] ", 226.0,0,02986 7256637168143
20 |0,16,8,58080,2019-09-25T14:08:00.116+0000,0.02765486 7256637173, NaN, [ 0.027654867256637173,0.027654867256637173,0.027654867256637173,0.027654867256637173,0.027654867256637173] ", 226.0,0.02765486 7256637173
21 |0,16,9,58140,2019-09-25T14:09:00.219+0000,0.028518518518518516, NaN, [ 0.028518518518518516,0.028518518518518516,0.028518518518518516,0.028518518518518516,0.028518518518518516] ", 225.0,0.028518518518518516
22 |0,16,10,58200,2015-09-25T14:10:00.006+0000,0.02148148148148148, NaN, [ 0.02148148148148148,0.02148148148148148,0.02148148148148148,0.02148148148148148,0.02148148148148148]",225.0,0.02148148148148148

23 |0,16,11,58260,2015-09-25T14:11:00.064+0000,0.02765486 7256637166, NaN, " [0.02765486 7256637166, 0.027654867256637166,0.02765486 725663 7166,0.02765486 725662 7166,0.02765486 725663 7166] ", 226.0,0.02765486 7256637166
24 |0,16,12,58320,2015-09-25T14:12:00.167+0000,0.02986725653 7168146, NaN, " [0.029867256637168146,0.02986 725663 7168146,0.029867256637168146,0.029867256637168146,0.02986 7256637168146] ", 226.0,0.02986 7256637168146
25 |0,16,12,58380,2019-09-25T14:13:00.198+0000,0.04 NaMN,"[0.041 0.04: 0.04 0.041 0.04: 1",226.0,0.04

26 |0,16,14,58440,2015-09-25T14:14:00,233+0000,0.0: 6,NaN,"[0.01 0. 0.0 5,0.0: 5,0.0. 1",225.0,0.01

27 |0,16,15,58500,2019-09-25T14:15:00.066+0000,0.025073 74631268437, NaN,"[0.02507374631268437,0.02507374631268437,0.02507374631268437,0.025073 74631 268437,0.02507374631268437]",226.0,0.02507374631268437

28 |0,16,16,58560,2015-09-25T14:16:00.115+0000,0.020740740740740744, NaN, " [0.020740740740740744,0.020740740740740744,0.020740 740740740 744,0.020740740740740744,0.020740740740740744] ", 225.0,0.020740740740740744
29 |0,16,17,58620,2015-09-25T14:17:00.158+0000,0.0303703703703 70267, NaN, "[0.030370370370370367,0.0303 703703703 70367,0.0303 703703 703 70367,0.0303703703 7037026 7,0.030370370370370267] ", 225.0,0.0303703 70370370367
30 |0,16,18,58680,2015-09-25T14:18:00.003+0000,0.02359882005899705, NaN,"[0.02359882005899705,0.02359882005899705,0.02359882005899705,0.02359882005899705,0.02359882005899705] ", 226.0,0.02359882005899705

31 |0,16,19,58740,2015-09-25T14:19:00.038+0000,0.03355457227138643, NaN,"[0.03355457227138643,0.03355457227138643,0.03355457227138643,0.03355457227138643,0.03355457227138643] ", 226.0,0.03355457227138643

32 |0,16,20,58800,2015-09-25T14:20:00.081+0000,0.03392330383480826, NaN,"[0.0339 83480826,0.03392330383480826,0.0339 83480826,0.03392330383480826,0.03392330383480826] ", 226.0,0.03392330383480826

33 |0,16,21,58860,2019-09-25T14:21:00.176+0000,0.03834808259587021, NaN, [ 0.03834808259587021,0.03834808259587021,0.03834808259587021,0.03834808259587021,0.03834808259587021]",226.0,0.0383480825958 7021
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PLEASE NOTE: TIMESTAMP are produced in uTC
(https.//en.wikipedia.org/wiki/Coordinated_Universal_Time). If you use MS Excel to open these files,
remember to set the "." as the decimal separator.

2.3 Manage Experiment
Clicking on the icon "Manage Experiment”, other choices appear:

i T Cage Groups T 7 Mice Groups Alerts Manual Event management
a8 1
Manage groups of cages. & | fhanase groues of mice. Manage alerts 2 Create and elete manual events

231 Cage Groups
In this section, it is possible to create specific groups of cages and assign them to (already) existing DVC®
Analytics users (and also list the Cage Groups created in the Data Analysis - V2 section)

Cage Groups

Manage groups of cages.

129 GO3AAS (1) 1 mtortarolo o
129 G934 (b) 1 mtortarolo o
129 G93AEBZ (1) 1 mtortarolo o
129 G93AB3 (1) 1 mtortarolo o
129 G934 B4 (b) 1 mtortarolo o
129 G93AB6 (1) 1 mtortarolo ° B
129 G93AB7 (1) 1 mtortarolo ° 9
129 G93A B8 (1) 1 mtortarolo o @

The first step is creating the group by clicking the corresponding icon o A specific pop-up area
appears, and you are requested to insert the name of this group as well as the owner of the group.

Group Mame

Test Group

GiorgioM

Then, you can add cages to this group by clicking on the icon / and selecting the cages to be included.
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DVC® Cage List
O Cage Id Protacol Regi DVC Owner DVCA Owner  Animals Position Status -
egistr,
O 101 9F5F5.220 12/10/2018 0 @
a 102 9F5F5.220 12/10/2018 0
O 103 9F5F5.220 12/10/2018 0 @
(] 103 Awt DVE Default 17/06./2022Piccirillo 2 D6 =
Protocol
] 1038wt DVC Default 17/06/2022Piccirillo 2 B =
Protocol
O 106wt OVE Default 09/01/2023Piccirillo 0
Protocol
(] 110AWT DVE Default 09/01/2023Piccirillo 0
Protocol
O 110B WR pue Default 09/01/2023Piccirillo 0
Items per page: 8 - - 8 of 1352 > >
el -

PLEASE NOTE: The same cage(s) can be assigned to different groups.

PLEASE NOTE: to delete a group, you must deselect all the cages before being able to delete the Cage

Group with the corresponding icon o

2.3.2 Mice groups
To create a Mouse group, please follow the previous workflow, with the only difference being that you
must choose between available mouse IDs (instead of cage IDs).

o ] a 3

Mice Groups
Manage groups of mice.

233 Alerts
The Alert functionality has been designed to support the possibility of being automatically notified by the
system if a specific condition is accomplished.

It is possible to create unlimited conditions applied to any running cage of the system,
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By clicking on the corresponding button, a specific page opens with the list of the alerts that have already
been created.

Alerts

Manage alerts

000
000

A new pop-up menu is opened by clicking the button , where the User is guided through seven
specific steps to create the Alert's properties.

Step 1: The Alert can be created by looking at:

- Fixed threshold (currently available)
- Fixed Baseline (not available yet)
- Rolling Baseline (not available yet)

! Fixed Threshold

Step 2: Insert Name of the Alert and Owner of the Alert (if the User is a “Researcher” profile, only this User
is available). Then click “Next."

TECNIPLAST Sp.A . T T
Via | Maggio, 6 - 21020 BUGUGGIATE (VA) Italy ? ECNIPL As
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Add new Alert Rule

Enter Alert Name and Owner

Next

® 6 o o

Step 3: Select the Metric for the Alert. Currently available are:

Select Metric
Animal Locomotion Index (Smoothed) -
Animal Tracking Distance
Animal Tracking Speed
a Running Wheel Distance
Running Wheel Rotation

Running Wheel Speed -

Step 4: Select the “Condition” to trigger the Alert. Currently, there are four different conditions:

- Goes above (metric data goes above a fixed threshold)
- Goes below (metric data goes below a fixed threshold)
- Stays above (metric data stays above a fixed threshold)
- Stays below (metric data stays below a fixed threshold)
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Add new Alert Rule

) Enter Alert Name and Uwner N

° Select Metric
o Enter Alert Configuration

Goes above
Goes below
Stays above

Stays below

Back Next

o Add Email Address for Notification

Step 5: Now, set the threshold to refer to (in this case, 5% of the specific selected metric). Then, the
temporal window is considered for the condition (in this example, 2 hours).

Add new Alert Rule

) tnter Alert Name ana Uwner .

o Select Metric

o Enter Alert Configuration

Condition *

Goes above -

Threshold *

Aggregation window * Unit
2 Hours v

Back Next

0 Add Email Address for Notification

=3

Step 5 bis: Depending on the condition chosen, different parameters are requested to be set. In this
second example, if the User chooses “Stays above" or “Stays below," other temporal parameters are
requested. More specifically, the User must insert:

- Condition duration (6) and corresponding Unit (hours)
- (fixed) Threshold (5%)
- Aggregation window (1) and corresponding Unit (hours).
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This example means that the Alert is triggered if the selected metric data, expressed in minimum
aggregation time of 1 hour each, is always above the 5% of the fixed threshold for six consecutive hours.

Add new Alert Rule

o Enter Alert Name and Owner

o Select Metric

o Enter Alert Configuration

Condition *

Stays above -
Condition duratien * Unit

6 Hours. A
Thresheld *

5 %
Aggregation window * Unit

1 Hours -

Back Next -

Lo ] oo

Step 6: Last, optionally, you can enter an email address to send the correspondent alert if triggered. Users
can add multiple email addresses by simply adding one after the other.

@ Add Email Address for Notification

Add email address...

[] Enable Alert Auto Rearminge

Back Next

Moreover, in this step, "Enable Alert Auto Rearming” is also possible, meaning that if the specific cage in
Alert is physically removed from the DVC® Rack and reinserted, the Alert is automatically enabled again.

[] Enable Alert Aute Reaurminge

The alert functionality is automatically triggered by
Back Nex

Step 7: Clicking Next, the entire alert information is recapped. In this specific example, an alert (hamed
ALS Study Alert) will be created and sent to grosati@tecniplast.it and ggottardo@tecniplast.it in case the
metric “Animal Locomotion Index (smoothed)” goes above a fixed threshold of 5% for 2 consecutive hours
(considering the hour aggregation time for the corresponding metric).
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Add new Alert Rule

o Select Metric

o Enter Alert Configuration

@) Add Email Address for Notification

o Done

Name: ALS Study alert

Owner: Giorgio

Metric: Animal Locomotion index (Smoothed)
Condition: Goes above

Threshold: 5 %in 2 hrs

=3

Once a new alert is created, it is listed on the recap page. But there are no cages yet assigned to this new
Alert:

A, A, 2N, Alert_examplet animal Locomation Index (smoothed) adminTe grosatidrecniplast. it J o o O o

Clicking on the button, the User can add all the cages to the alert specifications applied (only
"Running” and "Out of Rack" cages can be selected).

DVC® Cage List

Cage Id Protocol DVC Owner DVCAOwner  Animals Position Running -

D Registr.
o=
O 103 Awt DVE Defauit 17/06/2022Piceirillo 2 D5 =
Pratocol | |
o=
O 103 Bwt DVE Defauit 17/06/2022Piceirillo 2 £ =B
Pratocol | |
o=
O 106 vit DVE Defaul: 09/01/2023Piccirillo 3 28 =B
Pratocol | |
o=
O MoAWT DVE Defaul: 09/01/2023Piccirillo 3 D8 =B
Pratocol | |
o=
O 1108 WR DVE Defaul: 09/01/2023Piccirillo 2 £ =0
Pratocol | |
o=
O 12wt DVE Detauit 09/01/2023Piccirillo 2 B8 = |
Pratocol | |
o
p ==
O T14AWT DVC Defauls 09/01/2023Piccirillo 2 5 = |
Protocol | |
o
p ==
| 148 wt DVC Defauls 09/01/2023Piccirillo 2 05 = |
Protocol | |

tems per page: 8 - 1-Bof 28 > >

Deselect all Confirm

From now on, all the selected cages will be monitored to check the alert specifications:
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The area related to the status of the Alert recaps:

- How many cages triggered the alert R,

- How many cages are enabled for Alert management 3

- How many cages are turned off for Alert management N
In case the Alert is triggered, several different events are generated:

Firstly, there is a quick recap of all the cages in Alert. Just click on the alert line, and it expands to detail
all the cages in Alert (3 cages in our example):

Condition to Trigger Alert: 1 h data goes below 4% fixed theshold ( from
19:00 - to 07:00 )

,;in Cage Id: 102 B wt ;:—n Cage Id: 103 Awt E@h Cage Id: 106 wt
\[=% | Alarm Status: Enabled \[=5 | Alarm Status: Enabled \(—= | Alarm Status: Enabled

| Trigger Time: 20/07/2023 21:33 | Trigger Time:20/07/2023 22:35 | | Trigger Time: 20/07/2023 23:12

Users can discover the condition to trigger the Alert (in this example, 1 h data goes below the 4% fixed
threshold during the dark period), Cage ID, the status of the Alert, and the date and time the Alert has
been triggered:

gk Cage Id: 103 B wt
\[=% | Alarm Status: Enabled
/' Trigger Time: 20/07/2023 21:33

In case the User wants to reset the Alert for a specific cage, click on it:

A0002

4 ProtocolloLunediW
e ‘
Ricercatore01
Alert Status: Triggered

Start Time: 02/07/2020 16:48
Trigger Time: 02/07/2020 16:43

Alert Duration: < 1 min

DE

And then click on the button to reset it.

If the User wants to disable or delete only a specific cage from the Alert, this one must be in an “Enabled”
mode (not triggered). Click on it:
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A0002

264 Proto clolloLu nediW
Ricercatore01
Alert Status: Enabled

Start Time: 22/07/2020 14:15
Trigger Time:

Alert Duration:

DNEnEn

Then, click on the button to turn off this cage or click on the ﬂ button to disassociate this cage
from the Alert.

Users can also enable all the cages in Alert again by clicking on the corresponding icon:

o

Enable All

Conversely, the User can turn off all the cages currently under the management of the Alert:

O«

In this latter case, all the cages under the management of the Alert are set to status Disabled and not
monitored anymore:

Condition to Trigger Alert: | h dats goes below 4% fixed theshold ( from
19:00 - to 07:00 )

% Cage id: 103 B wt =0 Cage id: 101wt E=2 Cage ld: 106wt
Alarm Status: Dissbled | | Alarm Status: Disabled | Alarm Status: Disabled
eger Time: Trigger Time: \ Trigger Time:

Then, the User can modify the name of the Alert and the email addresses by simply clicking on the o
button.
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Edit alert rule

Name

Alert_example|

grosati@tecniplast.it €

Enable Alert Auto Rearmingo

Moreover, the home page has an icon recapping how many alerts have been triggered and how many
cages are enabled and disabled.

Finally, below, the User can find an example of the email that can be received in case an alert is triggered.
Users can find the Alert's name, the cage's hame, and when (date and time) the Alert was created.

DVC Analytics Alert Message

DVC Analytics <dvcanalytics@dev.dvc.tecniplastit>
A @ Guido Gottarde - Tecniplast S.p.A.

@In caso di problemi di visualizzazione del messagagio, fare clic qui per visualizzarlo in un Web browser.

DVC Analytics Alert Message

Rule guido, create by adminTP at 2020-07-07 09:11:58 for cage A0001 it was triggered at 2020-07-07 09:12:29

Click here for further information

2.3.4 Manual Event Management
The DVC® events are generated automatically by using the DVC® system in the animal room. But now,

generating ‘custom” events by entering them into this section is also possible.

Via  Maggio v I TECNIPLAST

Via | Maggio, 6 - 21020 BUGUGGIATE (VA) Italy
www.tecniplast.it imnevation I hrowgh passion
www.tecniplastit/en/dvc.html rev.4

32



DVC

DVC® Analytics Manual

o Q]
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Manual Event management
Create and delete manual events
Type

Cage/Animal Id Cages -

RFID Date Event Type Event Sub Type Dve Event

tems per page: 10 v 00f0

Step 1is to Search for the specific cage to apply the manual event; it is possible to create it manually (and
look for all the ones generated by the DVC®)

Manual Event management

Create and delete manual events

DVC 35 Cages -
Resource Id: DVC 35

(] Manust event onty

31789 04785FD2075E80 07/03/2023 MICE CULLED v
31788 04785FD2075E80 07/03/2023 CAGE_DISMISS v
787 04785FD2075E80 07/03/2023 UPDATED 4
31786 04785FD2075E80 07/03/2023 MICE cuLep v
31715 04785FD2075E80 07/03/2023 RACK REMOVED v
3702 04785FD2075E80 07/03/2023 RACK INSERTED v
nm 04785FD2075E80 07/03/2023 RACK REMOVED v
31609 04785FD2075E80 06/03/2023 RACK INSERTED e
31608 04785FD2075E80 06/03/2023 UPDATED v
11607 04785FD2075E80 06/03/2023 BEDDING_CHANGE v

By clicking the o button, a specific pop-up appears where you can provide the name of the manual
event and its timestamp.

Update Event

Name

Test-1

Timestamp

31/01/2023 22:48 E

PLEASE NOTE: you can only edit or delete Manual events (not the DVC®'s ones):
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C-126

Resource Id: C-126

[ Manual event anly
2910816 10/10/2023 MANUAL
2908856 04D0B0TZ3EIIB0 18/10/2023 RACK
2908855 04D080723£3380 181012003 RACK
2907594 04D0B0TZ3E3380 16/10/2023 UPDATED
2908557 04D080723£3380 1611012023 UPDATED

Events

Lorem Ipsum is simply dummy text of the printing and typesetting industry.

Test_Giorgia

INSERTED v
REMOVED v
v
v

This also generates the corresponding icon on the timeline of the events in the Analysis of the data

Events
4
Group 0
31/01/2023 22:48
1020

v expand

Animal Locomotion index (Smoothed)
Percantage (x100) %

Group 0
Animal Locomotion index (Smoothed)
Valu

18/02/2023 11:00

A TLAYA AL

Day 13 Dar17 Day 20 Day 22 Day 27

v expand

2.4 Download Area

Change
@
[t} Reset zoom ® Test-1
A2
— Croupl
Day 30 Day 34 Day 7 Dar 40

As anticipated, you can immediately find all the requested-to-be-prepared data in this section.

Download Area
Download your data te import into statistical tool.

Boxplot test whiskers 33.93 KB Tecniplast_lravera@tecniplast.it 14/12/2023 15:27
mability apcmin 3 65.00 KB mara.barone 0B/11/2023 23:27
mability apcrain 2 1.15 MB rmara.barone 08/11/2023 23:22
dvc mobility apemin 64.92 KB mara.barone 0B/11/2023 22:09
Mobility apemin 5.05 MB mara.barone 0B/11/2023 17:54
Test_Giorgio3 361.60 KB Tecniplast_grosati@tecniplast. it 23/08/2023 09:14
Test_Giorgio2 167.65 KB Tecniplast_grosati@tecniplast.it 23/08/2023 09:07
Test_Giorgiol 168.94 KB Tecniplast_grosati@tecniplast.it 23/08/2023 09:07

TECNIPLAST Sp.A
Via | Maggio, 6 - 21020 BUGUGGIATE (VA) Italy
www.tecniplast.it
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08/11/2023 23:29 Type 2 CAGE N/A 9 o
08/11/2023 23:25 Type 2 CAGE N/A 9 o
08/11/2023 22:12 Type 2 CAGE N/A 9 o
08/11/2023 17:56 Type 1 CAGE N/A 9 o
23/08/2023 09:16 Type 1 CAGE N/A 9 o
23/08/2023 09:08 Type 2 CAGE NiA 9 o
23/08/2023 09:08 Type 1 CAGE NIA 9 o
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Additionally, you have other information such as the status of the requested task (Running, Failed,
Completed), who requested it, the size of the file and the date of starting (Creation) and Termination. By

clicking the corresponding icon o it is possible to download it locally.

25 User settings
As described in section 2.1, this section is available only for the DVC® Analytics users registered as Facility
Managers and not available to the users registered as Researchers.

Unit of Measure oge User Groups DVC® Analytics Users DVC® Cage Owner Association
Configuration of unit of measure @ Manage groups of users and assaciate cages. Manage DVC Analytics users. ssociate DVC Analytics existing users to DVC cage owners
inherited fr

‘om ragistered cages in the facility.

* Settings

Set facility parameters (e.g., dark period).

There are different options you can set.

251 Unit of Measure
Clicking on the corresponding button, you can see your current settings set by default and change some
of them if needed.

Unit of Measure
Configuration of unit of measure

252 User Groups
This functionality allows a group of users to access a selected number of cages.
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User Groups

Manage groups of users and associate cages.

Group Name Qwmer Users Cages 9 o
QOO
RW-Valentina adminTP 1 2 o 9
QOO

RChiesa GiergioMN 2 37

TestRW adminTP 1 4

Everything starts by creating the new Group by assigning the name and the owner of this new group:

Add new user group
Group Name *
Test

Owner *
Giorgio78

Then, by clicking the button, it is possible to add multiple existing users:

DVC® Analytics Users
Username Name Surname Email Role
D adminTP Admin Admin admin@gfmintegration. it
D AM Aurora Magliocca magliocca. aurora@gmail.com
D Daniele Valentina Kebede dspallacci®guest. marionegri.it
|:| fsinelli FEDERICA SIMELLI fsinelli@tecniplast.it
ggiannone Giovanni Giannone giovanni.giannone@gfmintegration.it
D Giorgio78 Giorgio Rosati grosati1378@gmail.com
GiorgioMN Giorgio Rosati grosati@tecniplast. it
D giulia.terribile Giulia Terribile giulia.terribile@guest.marionegri.it

Items per page: 8 - 1-8of 16 >

o

And finally, by clicking the icon © the cages become available to the group:
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DVC® Cage List
O Cage Id Protocol Regi DVC Owner DVCA Owner  Animals Position Statu -
egistr
101 9F5F5.220 12/10/2018 0
102 9FSF5.220 12/10/2018 0
103 9F5F5.220 12/10/2018 0
103 Awt DVC Default 17/06/2022Piccirillo 2 D6 =
Protocol \! ]
103 B wt B:"C befault 17/06/2022Piccirillo 2 E6 | E‘l
otocol \! ]
O 106wt pe Default 09/01/2023Piccirillo 0
a M0AWT B:‘;iii?”“ 09/01/2023Piccirillo 0
O 1108 WR pue Default 09/01/2023Piccirillo 0
Items per page: 8 A - 8of 1352 > >1
e

PLEASE NOTE: to delete a user group, you must deselect all the users and all the cages from the User
group.

253 DVCP® Analytics Users

Leveraging the already existing AMAZON cloud service, we implemented a critical package to manage
user credentials securely. It is called Amazon COGNITO.
(https://docs.aws.amazon.com/cognito/latest/developerguide/what-is-amazon-cognito.html).

Thanks to this functionality, now the process of a new user registration follows the below steps:

You can create unlimited users by clicking the corresponding icon -

In this window, you must enter the email address of the new User and the "Role" (“Researcher” or “Facility
manager"):

Add new user

Email *

Enter email

Researcher

Facility manager

—

Once you "Confirm" the information, an invitation email is sent to the new User.
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Add new user

Thank You! Please check email
v grosati@tecniplast.it

to activate your subscription

The new User receives the email and must click "here" to properly register in the DVC® Analytics.

DVC Analytics invitation
&
@ DVC Analytics <dvcanalytics@dvc.tecniplastit> @ | © Reply | 4 RepyAll | — Forward ﬁ

To © Giorgio Rosati - Tecniplast 5.p.A. giovedi 2 23 18:53

(3) f there are problems with how this message is displayed, click here to view it in a web browser.

Start your reply all with: ‘ I signed up for this. | I registered. | | accept! |®Feedback

Welcome in DVC Analytics

Click here to register in DVC Analytics

The new User is redirected to the DVC® Analytics registration page, where credential pieces of information
are requested:

Username *
Name *
Surname *

Email *

Confirm password *

Confirm

Remember that the password has some requirements: "Use min 8 characters or more, minimum one
number and one symbol and minimum one special symbol as [@$!% ?&~(_[}|:"<>,€]"

Once all the information is inserted, you can click "Confirm", and a confirmation pop-up appears.
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Thank You! Please check your email to
activate your subscription

Giorgio78

Giorgio

Rosati

grosati1978@gmail.com

It is time to validate the email entered for the new User (that can be different compared to the invitation
email). A confirmation email has been sent to the new User, who must accept it to confirm the email

address (this is important for password recovery).

€« B 0 ®m B 0 @ m D

DVC Analytics invitation - confirm user creation inbox x

DVC Analytics <dvcanalytics@dvc tecniplast it

tome ¥

Thank you for signing up. Click here to complete your registration

| © Reply )( ~ Forward )

Clicking "here", the process of new user authentication is completed and confirmed.

\ Sign up

?

g

The new User can now finally log in to the DVC® Analytics platform.

In case any user has lost credentials, it is possible to click on the corresponding section "Forgot

password?" on the login page:

Dear user

welcome to the DVC® Analytics login page. Please insert
your username and password.

If you are experiencing any problem or you need more
support, please kindly write your enquire using the
ticketing system or directly write to digilab-
service@tecniplast.it and we will take care of your
request shortly.

L

Domain
marionegri

Username
Giorgio78

Password

Login

Forgot password?

The User must enter the Username and then click "Next":
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Domain

vC S
DVC - marionegri

Usermname

Giorgio78

Dear user

welcome to the DVC® Analytics login page. Please insert

your username and password. Cancel

If you are experiencing any problem or you need more
support, please kindly write your enquire using the
ticketing system or directly write to digilab-
service@tecniplast.it and we will take care of your
request shortly.

L =

A "Verification Code" is sent to the email address of the User:

1of3,243 > E~ B

¢« B 0 B B2 0 & @B D

DVC Analytics User Change = inboxx

T:05PM (O minutes ago)

< @

® DVC Analytics <dvcanalytics@dve tecniplast.it>
. tome v
Welcome to DVC Analytics. Use 055918 code to update your DVC Analytics account R
-
(4 Reply )( > Forward )
+

Inserting it in the corresponding field altogether with a new (valid) password, then clicking on "Next', the
User can finally login again (with the new password):

Domai
DVC@® S
marionegri
Username
Dear user Giorgio78
welcome to the DVC® Analytics login page. Please insert Ver jon Code

055918

your username and password.

If you are experiencing any problem or you need more
support, please kindly write your enquire using the
ticketing system or directly write to digilab-
service@tecniplast.it and we will take care of your
request shortly.

L S

Password

sscsssssssce

2.5.4 DVC® Cage Owner Association
This section is fundamental, especially if you are (or have) “Researcher users” because it is the only way

to analyse cages using this profile.

Qi e w

DVC® Cage Owner Association

Associate DVC Analytics existing users to DVC cage owners
inherited from registered cages in the facility.

-

Ie]
a
ia
w
=]
=]
T

DVC Cage Owne DVC Analytics User Secondary Cwner

RicercatoreChiara

RicercatoreLaura
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Every cage prepared in the DVC® system can have a DVC® Owner associated (it is not mandatory but
highly suggested when combined with DVC® Analytics). If so, this DVC® Owner is pushed to the DVC®

Analytics and can be associated with existing DVC® Analytics users by clicking the icon. This will be

set as the primary user.

Then, by clicking the o button, it is now possible to associate “secondary users” to the same cages
created with this DVC® Owner:

Secondary Owners
DVC Cage Owner: Rheuma

Username

880
5 2

a0

0O 00

The main difference between this feature and the “User Groups" described earlier is that, in this latter
feature, any new cage created in the Animal room with the specific Cage Owner will become
automatically available to all the primary and secondary users, while in the “User Groups” feature, only
the selected ones and available to the entire group of users.

255 Settings
This button allows you to set different Facility information.

HHE T e R

Sl

User Settings

Create and manage users and overall settings.

19:00 07:00 o
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2551 Dark Period
This section is fundamental to properly setting your official night period in the Facility. This setting is used
in the "Day Time Filtration" section.

If you manage time-shift in your Facility because of summer-winter time, you can click on the o and
then select the new time interval and the start date from this interval.

18:00 06:00 25/03/2023 (] oo

PLEASE NOTE that you can change/delete this interval; the original data are unaffected.

2552 Time Zone
It is also important to "see” your data in the graph/charts considering your Facility Time zone. Start typing
in the corresponding area; the field will autocomplete with your timezone.

Facility timezone:

Europe/Rome

Europe/Rome

2,553 Starting of the week
To allow you maximum flexibility, it is possible to set the "first" day of the week that will be then used to
display data in the daily and weekly graph selection:

User Settings

Create and manage users and overall settings.

PLEASE NOTE: Sunday and Monday are currently the only available "first" days of the week.

3 Useful information
In this section, we would like to provide some tips and information that would be important to understand
better how the DVC® Analytics works and get the most from it.

31 DVC®board
The DVC® board is the core of the DVC® system. Twelve different electrodes map the entire base of the
cage. These electrodes are numbered in the following way:
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Cage rear
i 2 3
4 5 6
7 8 9
10 11 12
) Cage front

For some metrics (Animal Activity Index and Bedding Status Index), selecting ONLY some electrodes
(corners, walls, etc.) can analyse specific patterns deeply.

L= == 1 RO

For some other metrics, such as Running Wheel or Animal Tracking, it is impossible to select specific
electrodes because the data are calculated using the Running Wheel or the entire DVC® board.

3.2 DVC®working principle and derived metrics.

The working principle of the DVC® system is based on an electrical capacitance sensing technology (CTS).
The DVC® board comprises twelve electrodes connected to an integrated circuit, continuously measuring
their electrical capacitance every 250 msec (roughly). Since the matter influences capacitance in each
electrode's surroundings, its measurements are affected by the presence of, e.g., water and animals. Note
that materials with high water content are characterised by large values of relative permittivity
(concerning air), which directly affects capacitance (high relative permittivity means higher capacitance).
Since mice are characterised by high water content, their movements are performed. At the same time,
close to an electrode induces significant capacitance changes, and thus, by properly tracking these
changes over time, it is possible to monitor animal activity. Note that capacitance remains unchanged
when material compositions around an electrode are unvaried.

Additionally, the capacitance readings are affected by the presence of water (due to, e.g, bottle leakage)
or urine. However, animal activity occurs on a time scale different than water leakage or urine; thus, the
two variables can be easily distinguished. Furthermore, the system's capability to discern animal
movements is unchanged even when water/urine is present in an electrode surrounding (not a flooded
cage, but a typical amount of water/urine in a dirty cage). Water/urine can change absolute capacitance
readings but not capacitance variations due to animal movements.
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EM field lines

No Mouse

Mouse

Electrode signal

time

Keeping in mind this working principle, some important metrics can be applied. The currently available
metrics in the DVC® Analytics systems are:

- Animal Locomotion Index

- Animal Locomotion Index (smoothed)
- Bedding Status Index

- Animal Tracking Distance

- Animal Tracking Speed

- RDI Dark Phase

- RDI Light Phase

- Running Wheel Rotation

- Running Wheel Distance

- Running Wheel Speed

PLEASE NOTE: Every element (cage or animal) has specific capabilities assigned by the DVC® system
that enable or do not enable the correspondent DVC® metrics (a cage without Running Wheel does not
enable the Running Wheel metric).

3.21 Animal Locomotion Index

This DVC® metric is highly robust because it uses the so-called "Activation Density" metric that has been
extensively validated in the field across different experiments and validation processes (you can find
detailed information in this publication: https://www.heliyon.com/article/e01454).

An electrode is activated when its measurements are significantly perturbed over a limited time interval,
occurring when a mouse performs activity sufficiently close to an electrode (see below). Density indicates
that the total number of activations is divided by the duration of the time interval and the number of
electrodes of interest (up to twelve).

Any drop/increase of the signal higher than the electronic noise (1 count) is considered accurate
activation.

Ele 10 (raw) Ele 10 (activations)
1
0
0 500 1000 0

500
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ACT. = |ex(t) - exl(t-1) | > 1 = 1 (activation), otherwise 0
\¥here eyt) is the kth electrode at time t

The Animal Locomotion Index is expressed in % of arbitrary units, and it is normalised between 0% and
100%

Y12, ACTe/#Electrodes/#samples

3.22 Animal Locomotion Index (smoothed)

This is an improved version of the historical metric "Animal Locomotion Index” (ALI. The statistical reason
is that the smoothed process increases robustness to noise and provides more sensitivity to the intensity
of mice movements.

More specifically, to calculate the minute data aggregation, instead of performing a sample-by-sample
difference (remember that every sample is collected every 250 msec), the AlLlsmoothea CONSiders the moving
difference between two groups of 4 consecutive samples each. If the module of this difference is above
a minimum threshold, the current group of samples is counted as a valid activation.

H(t-4:t-8) p(tt-4)

\
\
\
\
\

A /N
/ﬁ\\ 3 // \\\\ // \\\‘ /JJ/" \ A /-\\ -
¥ ¥ Y A& N
ACTsmoor=Ilen(t;t-4))-plex(t-4:t-8))|z 1,25 = 1 (activation), otherwise 0
Where plewlt;t-4)) is the average of 4 consecutive samples of the kth electrode.

Y12, ACTsmoot/#Electrodes/#samples

The Animal Locomotion Smoothed Index is expressed in % of arbitrary units, and it is normalised between
0% and 100%

The main benefits of this (smoothed) metric are:

- Electrode 2 of the DVC® board was considered generally “less sensitive” because most of its area is
used as the RFID antenna to read the below cage. Applying this new mathematical method and a
dedicated threshold (1.01) allows us to assess its activity better for up to 50% more activations. This
helps to evaluate activity, e.g. in the rear of the cage, with a better resolution.

- It reduces “background noisy baseline activity” and emphasises “spikes in activity” over a longer
time window. Since the primary behaviour of mice, especially at baseline levels, does not change in
time windows below 1 second, this new metric calculation will not affect the behaviours identified via
DVC®-based algorithms to date.

3.2.3 Bedding Status Index
This metric has been designed initially to evaluate the level of moisture in the bedding. Indeed, this metric
is the core metric of the DVC® Bedding Algorithm and the DVC® water flooding algorithm.
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Its mathematical formula is straightforward and robust. It considers the absolute values (i.e., the capacity-
related-measurements or arbitrary Units) of each electrode and performs an average of these values
among the selected time interval:

12 | Elvalue/#Electrodes

\¥here El,aue is the absolute value of the electrode

3.2.4 Animal Tracking Distance and Speed

The distance walked accounts for the total distance covered by the mouse within a given time interval,
while the average speed is the distance walked divided by the duration of the time interval considered.
We assume that the mouse position on the cage floor is identified in terms of its centroid, while the
distance walked is computed via the sum of the Euclidean distances of the mouse centroid in successive
frames within the time interval of interest. The distance walked is defined as follows. Let p(2) =lpda), phalbe
a2 x1 vector of coordinates on the plane (cage floor) representing the position of the centroid of the mouse
at time £ Then, the distance walked within the time interval 1, and z can be computed as:

Iz
S(ti.t)= ) d)

=t +1

\X'here:

d6) = \[2)) = Pt = 1) +(py(0) = p, (1 = 1))

is the Euclidean distance between two positions in adjacent frames.

The average speed is instead defined as the ratio between the cumulative walked distance and the
duration of the time interval:

1
Vit ,t,) = —S(t;.¢t
(101) = - Sir.1y)

3.25 RDI (Regularity Disturbance Index)

This is a derived metric based on the AlLlsmoot. RDI has been developed to capture irregular animal activity
patterns. To quantitatively capture these patterns, we designed this metric based on the sample entropy
mathematical formula (Richman and Moorman, 2000) as the core metric.

RDI is a metric that measures irregularities of a time series (e.g., home cage activity), and the absolute
amount of the activity itself does not influence it.

Currently, the DVC® analytics provides one data point per light or dark period.

3.2.6 Running Wheel Rotation, Distance and Speed

Using the product DVC® Running wheel, it is possible to automate several metrics. The diameter of the
plastic DVC® Running wheel is 110,4 mm (4,35 inch), which corresponds to a perimeter of about 33,75 cm
(13,3 inch).
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The minimum time resolution is the minute, and the metrics are expressed in:

- Running Wheel rotation: # Complete rotations in the selected time resolution (minute, hour, custom)
- Running Wheel distance: # complete rotations " 33,75 cm (13,3 inch) in the selected time resolution
- Running Wheel Speed: expressed in cm/min (inch/min) or m/min (feet/min)

3.3 How data are calculated and aggregated
Considering the different data and the different charts, it is fundamental to understand how these are
calculated.

Considering all the available DVC® metrics, below you can find the recap of the aggregations:

Metric \Aggregation in the selected time interval
Animal Locomotion Index Average
Animal Locomotion Index (smoothed) Average
Animal Tracking Distance Sum
Animal Tracking Speed Average
Bedding Status Index Average
Rest Disturbance Index during Dark Average
Rest Disturbance Index during Light Average
Running Wheel Distance Sum
Running Wheel Rotation Sum
Running Wheel Speed Average

3.3.1 Line Chart

Every point of the line is calculated in the following way:

SPATIAL AGGREGATION: average of the selected DVC® boards electrodes (by default, the twelve
electrodes). The result is one single data point (if you select only the corners, the data point is the average
of the four electrodes).
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TEMPORAL AGGREGATION: the default temporal window (minute and hour) is automatically calculated
by the DVC® system while they are occurring. On the other hand, if you have selected a custom temporal
window, the result is the average of all the minutes included in the customised temporal interval if the
time is not a multiple of the hour.

Activation (3min) = [activation (min 1°) + activation (min 2°) + activation (min 371 / 3
If the custom temporal interval is a multiple of the hour:
Activation (3h) = [activation (hour 1°) + activation (hour 2°) + activation (hour 371 / 3

GROUP AGGREGATION: the data point in the graph is calculated as the average of the single calculated
metric.

Activation (3 cages) = [activation (cage 1) + activation (cage 2°) + activation (cage 31 / 3

3.3.2 Line chart cumulative
Spatial and temporal aggregation follow the abovementioned scheme, and in this specific case, every
data point is the sum of the previous ones:

d(o) = A(0)

d(1) = A(0) + A1)

d(2) = A0) + A1) + A(2)

d(n) = A(0) + A(D) + A(2) + ... + A(n)

3.3.3 Line chart Urination
This specific line chart has been designed to support the analysis of the urination trend. By selecting the
‘Bedding Status Index" as a metric, this specific line chart applies the following calculations:

- Calculates the difference between two consecutive samples (aggregated per your choice).

- Inverts the sign of the previous result.

- Remove the data point associated with the event of the “Bedding Change" (tracked by the DVC®
system)

- Cumulates the data points among the analysis interval and displays the result as a cumulative
“urination” curve.

3.3.4 Line chart with SEM

As explained previously, SEM is enabled by selecting multiple cages in the same group. Everything is
calculated the same as above in terms of spatial and temporal aggregation, and then, the SEM (Standard
Error of the Mean) is calculated as:

SEM=SD / \/E#samples)
\¥here SD is the Standard Deviation.

The correspondent Line chart is average (central data point) + SEM.

3.3.5 Line chart with Interquartile

As explained previously, the INTERQUARTILE is enabled by selecting multiple cages in the same group.
Everything is calculated the same as above in terms of spatial and temporal aggregation, and then, the
INTERQUANTILE feature enables six different points per data sample:
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- Average

- Median

- Quantile

- 3" Quantile

- Interquartile min range
- Interquartile max range

— 3° quantile
:,, Average
«— 1° quantile

3.3.6 Line plot Light/Dark

Min [3°quantile + Interq range*1,5; Max value
— [3%q qrang ]

«—— Median

/ Max [1°quantile - Interq range*1,5; Min value]

This is a simple Line plot chart where light and dark data are simultaneously shown for each selected

analysis day.

Animal Locomotion Index (Smoothed)
Percentage (x100) %

- Group 0 (dark)
-+~ Group 0 (light)

\//“*‘*‘-**—A\/

START Day | ay

3.3.7 Line Plot Daily Rhythm

ay Day 4

This chart is calculated by averaging and smoothing, minute by minute, all the data points of the 24-hour

cycle of each selected interval day.
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Animal Locomotion Index (Smoothed) - Group 0
Percentage (x10C

3.3.8 Barplot
In the Bar plot chart, each rectangular bar represents the value of the selected metric in the aggregated
time interval.

The height of the bar is proportional to the value of the metric.

Animal Locog’lotion In_dnex (Smoothed)
ercentage (x10

, i ‘o i i Ha i
18:00 12.00 8:.00 )0 18:00

06.00 12:00 Day 01 06.00 Day 02 06:0 12:00

3.3.9 BoxPlot

Spatial aggregation is the same as the Line Chart. Temporal aggregation is forced to be calculated within
24 hours (the day). The result is a single data point for each selected element (cage or animal). The Box
Plot chart is available only when multiple elements (cages or animals) are selected.

The BOX PLOT feature enables five different points per data sample:

- Median

- 1t Quantile
- 39 Quantile
- Min

- Max
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7~

2018-07-27
» Group 0
Maximum:
6.601089538095338
Upper quartile:
6.103421203251008
Median:
4.9117080680205065
Lower quartile:
3.8612709107747625
Minimum:
3.453107523176475

=
T

2018-07-28

3.3.10 Heatmap

Spatial, temporal and group aggregation are precisely calculated as above. The only difference with the
Line Chart is the chromatic visualisation (from blue as a lower value to red as a higher value). Every block
is representative of the Data Time Aggregation chosen.

Days

Group 0 2]

Value
L 1.751940843809381

00:00 00:30 01:00 01:30 0200 0230 0300 0330 OK00 (4:30 05:00 05330 06:00 06:30 07:00 O7:30 05:00 0830 09:00 09:30 10:00 10:30 11300 11330 1200 1230 1300 13:30 1400 1430 15:00 1530 16:00 16:30 17200 17:30 1800 1830 1900 1930 20:00 230 2000 203 W 10 200

o s 0 5

24 hours of the day, starting from midnight to midnight

3.3.11 Actogram
This chart is a simple graph showing the selected metric over a given period, day after day. The vertical
line's length determines the metric's magnitude in a specific aggregated time.

Group 0
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3.3.12 Live data

This chart can be applied only to ‘running” cage(s) (or animal(s)). You can visualise the last selected
minutes of data (15-30-60 or custom) of the selected metric through a simple line chart. The data are
updated every minute.

Animal Locomotion Index (Smoothed) == Live Group 0

« expand

3.3.13 Board Heatmap

This chart can be applied to those metrics that consider the 12-electrodes as a data source (i.e., the ALl
the ALI smoothed and the Bedding Status Index). It is a colour-code representation of the DVC board with
its 12 electrodes. The minimum granularity of the data aggregation is the day.

It can be helpful to discriminate, for instance, the latrine preference (by selecting the Bedding Status Index

as a metric):

3000172023 31/01/2023 01/02/202: 02/02/202: 04022023 05/02/2023

And the corresponding Animal Activity preference (by selecting the "ALI smoothed” as metric):

30001/2023 31/01/202: 01/02/2023 0202 04/02/2023
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