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1. General information

This guide introduces features of DatLab 7.4 which presents an integral component
for high-resolution respirometry (HRR). For specific applications of DatLab, see:

» MiPNet22.11 O2k-FluoRespirometer manual

» MiPNet06.03A 02k Quality Control 1: Polarographic oxygen sensors and accuracy
of calibration

» MiPNet14.06E 02k Quality Control 2: Instrumental oxygen background correction
and accuracy of oxygen flux

» MiPNet24.06 DatLab O: flux analysis: real-time

» MiPNet12.10 Titration-Injection microPump, TIP2k

» MiPNet17.05 02k-Fluo LED2-Module

» MiPNet15.03 02k-MultiSensor-ISE

» MiPNet15.05 NO-manual
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The following sections are a guide through the menu bar displayed in DatLab 7.4

software:
{3 Datlab
File Oroboros 02k TIP2k Protocols Experiment Calibration  Flux / Slope  Graph  Layout Marks 7
2. File
. . (3 Datlab
o Open Ctrl+Q Left mouse click ‘Open DLD.flle\ to S ek P &
open a previously saved DatLab Data file. An Open Ctle0
additional DLD file can only be opened by starting close culera
a separate DatLab session. AT
o Close [Ctrl+F4| Close a DLD file. By doing so the

File search Ctrl+F

window ‘Save changes to file? pops up offering the
options to close the file after saving the changes, or to

Delete

Import »
close the file without saving any modifications on the Export
currently open file. Change user

Manage users

Save Save any changes made by overwriting
the currently open file, specifically changes related to
set calibrations, experimental protocol, marks, events, and layout. Such
changes do not affect the raw data of the experiment.

Temporary backup files are generated by DatLab 7.4 in the current user's
temp directory, indicated by the extension ‘tmp.$$$’ in the file name. These
files are retained only if the PC has failed during data analysis. During data
acquisition the data are continuously saved, bypassing the need to create
backup files under these conditions.

Save and disconnect Stop data acquisition and disconnect from the 02k
(MiPNet22.11).

Saye as... Save the file under a different file name and/or under a different
directory.

File search displays a list of all files labelled by the experimental code
in a selected directory (see \ Edit ). Click on the file name to
preview the protocol.

Delete To delete a file containing no useful data (easily when viewing the
traces). Option only available when disconnected from the O2k.

Import

DatLab templates can be imported for O2k-setups, graph layouts, mark
names, TIP2k setups and marks statistics configurations.

Export

A (B): Export DL-Protocol User (*.DLPU): Fixed sequence of

events and marks can be changed (Skipped/Added) in a SUIT

protocol by the user. Text, instructions, concentrations and @
titration volumes of injections in a specific DL-Protocol can be

Exit

Videosupport

edited and saved as user-specific DL-Protocol. = Clip Export
» Export DL-Protocol User (*.DLPU) (*DLPU)

Data to text file (*.csv) exports plots and events to a text file for further use
in Excel and other programs compatible with .csv extension.

Events to text file (*.csv) exports all information in Events to a text file (*.csv).
This file may be used as a protocol, including the comments in the Events.

Oroboros Instruments Mitochondria and Cell Research
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3.

4.

5.

One channel to DatLab 2 analysis exports the 02 raw signal to a DatLab 2
file (*.DLR); e.g. for O2 kinetics in DatLab 2.

Change user: Enter the name to alter the username.

Manage users: Rename or delete users.

Exit: Exit DatLab.

Oroboros 02k

02K configuration: Select or deselect channels @ Pate
that are not actually used and enter sensor owb:::iz;;::n ool Eperiment
numbers. With the O2k-FluoRespirometer 02k channel labels
(O2Kk-Series H), the serial numbers of the Smart 0o st i
Fluo-Sensors are shown automatically under e o .
[Amperometric, Amp]

» MiPNet22.11 O2k-FluoRespirometer manual llumination on/off

Manage setups

02Kk channel labels: Change default channel
labels.

02k-control : Control the OZ2k-operation mode. » MiPNet22.11 02k-
FluoRespirometer manual

Stirrer A (B) on/off (): Stirrers in chamber A or B are switched
on/off.

Stirrer test : Stirrers are stopped intermittently (default: 30 s) for a stirrer
test. » MiPNet06.03 POS-Calibration SOP

Illumination on/off : The illumination in both chambers is switched
on/off. This illumination must be distinguished from light introduced into the
chambers by LEDs for the purpose of spectrophotometric and fluorometric
measurements. For these, the internal illumination must be switched off.
Manage setups: Setups can be renamed or deleted.

TIP2k @ patet

File Oroboros 02k  TIP2k Protocols  Experiment
TIP2k control F8
TIPZk control [F8: Control the TIP2k e
. Manage setups
operation mode.

Manage setups: Setups can be renamed or deleted.
» MiPNet12.10 TIP2k-Manual

BrOtOCOlS Protocols  Experiment Calibration  Flux/ Slope  Graph  Layo

A: Run DL-Protocol / Set 02 limit
B: Run DL-Protocol / Set O2 limit

A (B): Run DL-Protocol / Set 02
limit opens a window to assign
DL-Protocols to O2k-chamber A or
B, or both and to set a warning for
lower 02 limit. The same window

pops up after connecting to the
02k Install Oroboros protocel package

~  Show DL-Protocol

Synchronous DL-Protocol events

Instrumental: Browse DL-Protocols and templates

SUIT: Browse DL-Protocels and templates

B .bioblast.at/index.php/MitoPedia:_SUIT
Show DL-Protocol can be check- e e s A nee pRp T edle

marked (,/) to hide or show the * Enable DL-Protocol editing

DL-Protocol window.

Synchronous DL-Protocol events: This option is only available when the
same DL-Protocol is selected (in 'Set DL-Protocol / 02 limit') for chamber A

Oroboros Instruments High-Resolution Respirometry
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6.

and B. When checked ( ¥), the user only needs to follow one protocol sequence
in chamber A or B.

Instrumental: Browse DL-Protocols and templates opens a folder with the
library of the Instrumental protocols provided with the DatLab 7.4.

SUIT: Browse DL-Protocols and templates opens a folder with the library of
the SUIT protocols provided with the DatLab 7.4.

» Browse DL-Protocols and templates @

Videosupport

Browse www.bioblast.at/index.php./Mito-Pedia_SUIT: = Clip How ¢
Link to the available library of SUIT protocols and updates. = LU HOW L0
» https://suitbrowser.oroboros.at/ find a (DLP
Enable DL-Protocol editing can be check-marked ( ¥) to enable changes in
DL-Protocol.

Experiment

Sample : Collection of information regarding the protocol, sample or
medium used. Information in this window can be edited at any time during or
after the 02k run. Changes made in this window lead to instantaneous re-
calculation with the new parameters. Initially, the Sample window displays
information from the last file recorded and saved while connected to the O2k.
Reset to system default: Left click to reset
values to system default.

Cancel: Left click to proceed quickly with
the experiment and edit any time later.
Experimental code: Up to 10 digits. The | ... = fex
File search function lists all files with | == == o

Samplecode |

Protocol [re2 [re2

l
identical experimental code within a | swewme : '
. Subsample number 2 2
selected directory. R e B e
= Concentration 1.588 popy) 1.588 pop |
File recorded by (read only) shows the | === e o= .
user that recorded the file. While connected | v ~ Fwer [ivaser
Chambervolume 2. 86| 2.89 Resetto
to the 02k, the User code can be changed by e
. Data recording interval [5] 20
left click Change user. e wesrancs ot T
Ozk_serial number (read Onb/) http://wwu.bioblast.at/sindex.php/SUIT_RP2
automatically recorded.
Power-02k (read only) as defined in = | |

Oroboros 02k \ 02k-configuration.

Chamber The following entries are entered separately for the left (A) and right

(B) O2k-chamber.

Protocol (read only) Displays the name of DL-Protocol selected.

Sample Enter information about sample used in each chamber. No sample is

added in Oz calibration experiments.

Sample type, Cohort, Sample code, Sample number, Subsample number

» Sample - DatLab

Sample concentration and amount

Unit V Select a unit to express the concentration or amount of sample in

the HRR assay.

Million cells - Flow: flow per object (e.g., cell number)

mg - Flux: mass-specific flux (e.g., mg of protein, wet weight or dry
weight).
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Unit - Flux: units of another marker of sample size (e.g., citrate
synthase activity).

» Normalization of rate

Concentration: Enter the sample concentration (e.g, Million cells/mL, mg

Ww/mL, mg mt-protein/mL). The corresponding amount of sample is

calculated based on the O2k-chamber volume.

Amount: Alternatively, enter the sample amount (e.g., biopsy Ww) if a known

amount of sample is added into the chamber. The corresponding sample

concentration is calculated based on the chamber volume.

Medium: Name of the incubation medium in the O2k-chamber.

Chamber volume: The default is 2 mL or 0.5 mL. It is important to define the

actual effective volume of the O2k-chamber used for further calculations of

oxygen flux. Calibration of O2k-chamber volume: »MiPNet22.11 02k-

FluoRespirometer manual.
Data recording interval [s] (read only) is selected in the window 02k control

7.
Comments: For display and printing in the window Experimental log.

o Experimental log : The experimental log is generated automatically
with information on OZ2k-settings and calibrations, the Edit experiment
window, and various events. Time-dependent information can be viewed for
chambers A, B, or both. A filter is selected for viewing minimum, intermittent
(default), or all information. Left click Preview to view the protocol and Save
as PDF file for quality control.

° Add event
Events: An event is a defined point in time, labeled by a name (1 to 10
characters). The event is shown by a vertical line in the graph (line style can
be modified under Graph\Options) and the label of the event is shown at the
top of the graph. The default name is the sequential number of the event. It is
recommended to edit event labels with a minimum number of characters, and
to explain the abbreviation in the 'Definition’ box. The final concentration and
titration volume can be entered into the corresponding boxes, if the event
relates to the titration of a substance A short comment can be entered to
describe the event in detail.

Set events : Real-time: Press [F4, to set an event quickly at the current time
of the experiment (e.g. to indicate a manual titration into the chamber).
Instrumental events are added automatically, e.g. when the stirrer (A or B) or
illumination (both chambers) is switched on or off. The Edit event window
pops up after setting a new event. Pressing defines the time point of the
event. Full attention can then be paid to the experiment. Edit the event later.
‘Ctrl+Left click‘ Insert an event at any chosen moment of the plotted record of
the experiment by placing the cursor anywhere in the graph at the selected
time point, press and click the left mouse button [Ctrl+Left click

Edit event: Left click on the name of an existing event to open the Event
information window to edit or Delete event.

Name: Enter an event name of 1 to 10 characters. Short names (e.g. O instead
of Open) are recommended.

Definition: Enter an event definition.

Concentration: Enter the concentration of the chemical added.

Volume: Enter the volume added.

Oroboros Instruments High-Resolution Respirometry
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Comment: Further information can be entered into the text field.
Chamber: Select 02k-chamber A, B, or both. The Event will be shown on plots

for both or one selected chamber.

7. Calibration

Oxygen, amperometric and potentiometric
channels

Select chamber and channel to open Calibration
window. See details in each link:

» Oxygen calibration - DatLab

Calibration = Flux / Slope  Graph La
Az Oxygen, 02 [

B: Oxygen, 02

A Amperometric, Amp
| B: Amperometric, Amp

A Potentiometric, pX

B: Potentiometric, pX

02 calibration

Channel: 24: 02 POS # |2235
Channel label 02
Signal | Detas |
Calibration source Active file Calib. POS # 2235
Co Oxpgen Select POS signal: oz Temperature B arometric
f[Dme}iriE concentration Mark Fecorded slope neg. pressure
c02 [ud] [+] [pmal/(s.mL]] ['C] pb [kPa]
Air calibration: ¢ 179.34 ~| Rl | 37.0000 | 94.40
Zero calibratior; c0| 0000 | ~| ro| 0.0037 [ 0.0000 | 0.00

Gain, G [/p4)] 1
02 salubility factor of medium, FM | 0,920 Medium [MIROSCr

Reset to
system default

Caution: calibration will not update the default parameters

MitoPedia: 02 calibration Cancel Calibrate and
copy to clipboard
» Amp Calibration - DatLab

Channel. 1B:dmp  Acive sensor & D-0100BU

Channel sbel; [amp

Signal ]

Curtent cafibration Calbrate
" Calibation source ) i =]

Active file Select marks Enter concentration Urit | uM =

Calib. sensor #  D-0100BU ‘ :‘ua,ﬂﬂ Name Time Signal V] _[Slope [cone |~

o
3 Fuo 00 |0010:27 0.96229 0.001|v 000000
vl Z_Fluo 2

:amenn \Swgnglar:]zzJSItz nmnn‘ﬁlcwcn om0 | [ 3 Fluo 1_Fluo 00:14:15 1 17337| 002892V 050000
§ Fluo ! v 4_Fluo 2w |omi7ae 1.98823)_ 00342~ 1.00000

1Flue 117331, 002892F) 050000 3o 002037 161744 005128 150000

2. Fluo 138623, 003142A) 100000 MaFuo  |onesas 1.0%279]  no2ras|¥| 20000

3_Fluo 161744 005128 %) 1.50000 = : :

4_Fluo 183273 0.02745 | 200000 ©

Giain for Fluo sensor 1000 Fluointensity 220
Sensitivity [V/pM] 04298 ) saqng
Intercept [V] 09575 o
opy
M Sensitivity [V/uh] 0.4238
#=0.93579  Show araph
Flesel to Inkercept [V] 0.9575
spstem default

MitoPediar Amp calibration

Carss

» pX calibration - DatLab

Oroboros Instruments Mitochondria and Cell Research
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8. Flux/Slope

. Oxygen, amperometric, potentiometric and proton

flux channels

Select chamber and channel to open Slope configuration. See

details:
» Flux/Slope - DatLab

Flux / Slope | Graph  Layout
A: 02 slope [
B: 02 slope

A Amp slope
B: Amp slope
A: pX slope
B: pX slope

Slope configuration

Flux / Slope:  Channel: 14: 02

% Flus per volume

" Nomalization

Default label: 14: 02 fux per ¥

b

Slope smaothing

MitoPedia. Flux / Slope

" Flus control ratio, FCR State Select 02 flux per
mark. [pmal/[z*mL]]
Reference j J1 | 1.00
Baseline State Select 02 flux per v
conection mark [pral/(s*ml]]
Baseline | | ﬂ Jo | 0.oo

» Background Background source

conection .
a -2.4030 o .| & = Intercept: flus at zero owwgen
b* = Slope: flux per axygen cone:

o.p278 66

4n | Stoichiometry © +1 1

[pralz*mL]]

Chamber wolume 2.00 L

Sample

Resetto Copy
system default from file

Cancel oK

9. Graph

The active graph is selected by a left click on the
graph. The active graph is highlighted and indicated by the
Oroboros logo.

. Add: A new graph is added below the current

plots. Select plots for display in the new graph,
(Curl+Fe)

o Delete bottom graph: The bottom graph is
deleted, which reappears with the same layout
by Add.

. Select plots [Ctrl+F6;: Opens a window Graph
layout M with tabs depending on active
channels: Oxygen, 02; Amperometric, Amp;

Graph Layout Marks ?
Add
Delete bottom graph

Select plots
Scaling

Info

~  Synchronous time axes
Autoscale time axis
Autoscale ¥1 axis
Autoscale Y2 axis

Automatic pan

Mouse control: Zoom

~  Mouse control: Mark

Ctrl+F&
F&

Ctrl+Z
Ctrl+M

Potentiometric, pX; System channels.

Oroboros Instruments

Full screen
Display numerical value
~  Display Power-O2k

Options

Copy to clipboard >

High-Resolution Respirometry
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Graph layout

Plats lScaIing] Infi ]

Select graph |Graph 1 -

Owpgen, 02 ] Potentiometric, pi< ] System channels ]

1A: 02 signal
Wi w2 Use default label
; 14 02 concentration

[utd]

1A: D2 flux / slope
v e v i Uze default label

14 02 flow per cells
[prnal[z=Hdill]]

1B: D2 signal
Ty {* Use default label

1B: 02 concentration

[ut]

1B: 02 Hux / slope
vy i+ Usze default label
1B: 02 flow per cells

[prald[z=Mill]]

" Use customn label

(" Use custom label

" Use custom label

(" Use custom label

Channel label: 02

Unit; | phd -*

™ Flux per volume
{* Flow per cells, 2.000 milion cellsfml
~

- v Background cor.

Channel label: 02

Unit; | b4 -

" Flux per volume
* Flow per cells, 3.000 milion cells/ml
~

- Iv Background cor.

Color width  Linestyle

|mmBle v ||3 ] |Soid ~|
[~ Raw signal

Color width  Linestyle

(B FRed  ~|[5 3] |5oid ~|

Unit | pral/[z*ml) +| [ Rawsignal

Color width  Linestyle

|mm Bl ~||3 2] |Soid |
[~ Raw signal

Colar Wwidth  Linestyle

| FRed |6 2] |Soid ~|

Unit | pmal/[z*ml) ~| [~ FRaw signal

@ Standard layouts
" Lab layouts

Layout type | 02k-Care -

MitoPedia: Layout for Datl ab graphs

" lser OROBOROS Lawout namne |DEa Specific flus

Load
j layaLt
Cancel ‘ oK |

Select graph ¥ Pull down to select one of the displayed graphs.

Tabs: |Oxygen 02

, lAmperometric Amp|

P

Potentiometric pXL

System channels‘:

Left click on a channel type to select plots from this channel.

Tabs: \Oxygen 02\, lAmperometric Amp\, \Potentiometric pX\

MY1,Y2 Selectthe left (Y1) or right axis (Y2) for a plot.
© Use default label selects the default axis label.

® Use custom label: To define a different axis label, select and enter or edit
a custom label.
Channel label: Edit (for Amp and pX channels).
Defines the color of the plot.
Defines the line width of the plot.
V Linestyle Defines the type of line (solid, dash, dot) of the plot.
Pull down to select a different unit (for Amp and pX).
M Raw signal displays the non-calibrated raw signal.

® Flux per volume

®© Normalization

© Flux control ratio
M Baseline correction
M Background correction » Select plots in DatLab
Load layout: Select layout category (® Standard layouts, © Lab layouts, ©

V¥ Color

V¥ Width

V¥V Unit

User: Name), select Layout type V: ’OZk-Core

V

02 & Amp

V

02 & pX,

Otheﬁ

(depending on the channel selection in O2k-configuration), and Layout

nameV.

Save layout: A layout can be saved with any layout name under the
category @ Lab layouts or @ User: Name.

Oroboros Instruments

Mitochondria and Cell Research
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Tab: \System channels\
Block temperature:

The continuously measured temperature of the

copper block housing the two glass chambers [°C].
Barometric pressure: The continuously recorded absolute (local)

barometric pressure [kPa].

Peltier power: For regulation of block temperature, continuously

recorded [% of maximum power].

Room temp: Temperature from internal temperature sensor recording the

environmental (room) temperature [°C].

Electronics humidity: Signal from internal sensor recording the

electronics humidity [%].

Electronics temp: Signal from internal temperature sensor recording the

electronics temperature. [°C].

o Scaling Left click on the X-, Y1- or Y2-axis opens the Graph layout/
window. provides flexibility to vary the display of the plots and create
Graph layouts. Viewing plots in differently scaled graphs, zooming the signal
and time scales, and scrolling along the axes of the graph provide maximum
information on the current experiment, but do not influence the format of
stored data. Different ranges for the axes change the appearance of data

dramatically.

Graph layout
Plots  Secaling ] Infa ]

Select graph | Graph 1 - Apply to
Graph 2

Auiz [uantity Finimum b aximurn Range

Y1 24: 02 cancentration oood | 250.000 | 250.000

[u] |

2 2602 flux pery [pmal/(s*mL] | 0ooo | 100000 | 100.000

% Time oononod | 003000 | 00:30.00

hh:mm:ss |

" Standard layouts
" Lab layouts
% User. Orobarog

Layout tupe | 0z ﬂ

Layout name |D4a Flu= per valume Oroboros

MitoPedia: Lavout for Datl ab graphs

Load Save
j layout layout

Cancel ‘ ok |

Choose a standard layout for a reference layout of a graph.

Select graph:

V¥V Pull down to select any of the defined graphs.

Minimum defines the minimum axis position (suppression) for the display of

data at a constant range.

Maximum defines the maximum axis position for the display of data at a

constant range.

Oroboros Instruments

High-Resolution Respirometry
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Range defines the range of the Y1 axis (left), Y2 axis (right) and X axis (Time).
Select a predefined Graph layout type from the options in the pull-down menu.
Edit the layout name of the graph by a left click on the name, and then click on
Save layout to save the entire graph layout.

Apply to Graph 1: The scaling defined for Graph 2 is applied to Graph 1.
Navigating graph with arrow keys cop

Use arrow keys to scroll (data on Y-axes), pan (time on X-  sample 1.1

axis), or zoom (expansion or compression: Ctrl+arrow key),
independent of the F6] window.

Select the active plot in a graph by left clicking on the label of
the plot in the figure legend on the right. The active plot is highlighted.
Scrolling and setting marks apply to the active plot.

Scroll up and down the Y axis, with a shift of 50 % of the active plot.

1

02 flowe per cells(bc] 14

Magnify the signal (half the signal range is displayed).

Cover a larger range on the screen for overview (twice the signal range is
displayed).

Panning, shift 50 % of the time axis to the right or left. During data acquisition,
switch off automatic panning to pan backwards without changing the time
range.

Magnify the time resolution on the screen (decreasing the time range).
expands the data, half the original time range is displayed. The upper limit of
the time range is fixed.

Cover a larger time range on the screen. compresses the data, twice
the original time range is displayed. The reference time point is fixed on the
right during zooming in and out.

Info

Graph layout

Plots I Scaling i“"’.\?.ﬂ““ I

General information: Graph layout @1 to 67 are designed for 02k-Core applications.
Different layouts should be selected or generated for
02k-MultiSensor applications.

Graph Layout: '61 Calibration show Temp'

0xygen calibration experiment with temperature and peltier power in Graph 3.
This is typically the first layout used after switching on the 02k.

Oxygen concentration (blue lines, left Y-axis) and 02 slope neg. (uncorrected;
ved lines, right V-axis) are displayed, in the top graph for the left chamber
(n), and below for the right chamber (B).

The third graph (bottom) shows the block temperature on the left ¥ axis (red)
and the Peltier power on the right ¥ axis {(green). Only when both temperature
and peltier power are constant, the chambers have reached thermal equilibrium.
During this phase a stirrer test can be performed [F?].

The next step is to observe equilibration of the oxygen signal with a defined
gas phase above the stirred aqueous phase ('open') chamber; usually with air
as the first step to perform an oxygen sensor calibration.

02k-Manual: HiPNet19.18A_02k-Start

For further infarmation laok at: |http ://uiki.oroboros.at/index.php/HiPHet19.18A_02k-Start
Double click for calling this IRL with the systems default browser

R — g ] |

MicPodis L s Dot ot o |[ o ]
View and edit information, and load or save a graph layout (Section 9).

A quick selection of the tabs ‘Plots‘ ‘Ctrl+F6\ and ‘Scaling ‘(F6)‘ is possible.
Synchronous time axes M: Sets the time axes of all graphs at an identical
range and offset, which is particularly useful while panning.

Autoscale time axis autoscales the entire experimental time scale.

Oroboros Instruments Mitochondria and Cell Research
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Autoscale Y1 (Y2) axis autoscales the full data range.
Automatic pan M toggles automatic panning on/off

» 02Kk status line

Mouse control: Zoom Ctrl+Z

Zoom in: Select ¥ Mouse control: Zoom in the menu or press . Left click
on the graph where you want to zoom in. Place the cursor at the upper left
corner of the field for zooming. Hold , press the left mouse button
Shift+Left click and slide the cursor to the lower righthand corner to define the
field for zooming in. The text for all axes now indicates the respective range

(full scale).

Zoom out: To return to the original scaling (as defined in the Graph layout),
hold Shifa. press the left mouse button, and slide the cursor anywhere to the

left |Shift+Left clickf.
Mouse control: Mark Ctr1+M

M The Mark mode is active by default, or can be selected in the menu, or by
. Specific sections of the experiment can be marked on each plot.
Usually, marks are set on the plot for oxygen concentration for calibration
(MiPNet06.03A), whereas marks on the plot for oxygen flux are set for

exporting the median or average of flux to a table.

» Marks-DatLab

Full screen M: The selected graph may be shown alone on the full screen i,
or together with the other defined graphs. Full screen is particularly useful for

a single channel overview.

Display numerical value: M The current numerical values are displayed in
the graph for the active plots on the Y1 axis and Y2 axis (during data acquisition

only).

Display Power-02k: M The Power-02k number, set in Oroboros 02k \ 02k
configuration, is shown in the active graph.

Options

M Show legends shows the quantities plotted on each Y axis.

Show gridlines gives options to show or hide vertical and horizontal gridlines.
M Show marks optionally shows or hides marks in all graphs, without

deleting the marks.

M Show events optionally shows or hides
events in all graphs, without deleting the

events.

Font: Change font size and style of axes

labels and numbers.
Event line style can be modified.

M Show Oroboros icon in clipboard files

Yes!

O Show seconds on time axis gives an option to exclude or include the

Graph options
Fant
Size[16 %] [Bod |
| e Ewvent ling styler

Stle |Solid v | width|T =
v 1 axis wie ol L x
v 2 anis [v Show Oroboros icon

in clipboard files
& Simes ™ Show seconds on time axis
v Show events

[v Show DL-Pratocol name on time axis

MitoPedia: Graph options Cancel | ak.

display of seconds on the labels of the time axis.

M Show DL-Protocol name on time axis gives an option to exclude or include
the DL-Protocol name on the time axis.

Copy to clipboard: Select the active graph. In the Graph menu, Left click Copy
to clipboard, and select the WMF or BMP format; . Open the target

file (DatLab-Excel template, Word, PowerPoint, Paint, etc.), and paste the

image .

Oroboros Instruments

High-Resolution Respirometry
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10. Layout

Graph layouts are selected from the Layout menu for standardized display of graphs,
plots and scaling of axes.

Info / Load / Save: Open this window (Section 9) to view and edit
information, and load or save a graph layout.
Types: Four types of layouts can be selected depending on the 02k-

configuration:

» 02: Oxygen channel ony. Layout | Marks

» 02 & Amp: Oxygen and amperometric channel. infe/ Load fsave

» 02 & pX: Oxygen and potentiometric channel. v gium

» Other o ’
Standard layouts: In many Standard layouts, plots Other
are shown for the chamber A in Graph 1 (top), and for Standard layouts >
chamber B in Graph 2 (below). During data Lab layouts >
acquisition, a 30-min time range is frequently used. User: Oroboros ’
01 Calibration show Temp shows 02 concentration Most recently used layouts

and the negative slope in Graph 1 and 2, and temperature and Peltier power in
Graph 3. This is the default layout used after switching on the O2k for performing
oxygen calibration. Graph 1 & 2: Oz concentration (blue lines, left Y-axis) and O2
slope negative (uncorrected; red lines, right Y-axis) are displayed in the top
graph for the left chamber (A), and below for the right chamber (B). 'Oz slope
neg.' is the negative slope of oxygen concentration, multiplied by 1000 to
convert to units [pmol/mL], over time [s]. Graph 3 (bottom) shows the block
temperature on the left Y axis (red) and the Peltier power on the right Y axis
(green). Only when both temperature and Peltier power are constant, have the
chambers reached thermal equilibrium.

» MiPNet06.03A: 02k Quality Control 1: Polarographic oxygen sensors and
accuracy of calibration

02 Calibration - Background is used for recording polarographic oxygen
sensor (POS) calibration and instrumental Oz background test. No correction is
applied for instrumental Oz background flux, J°02. 'Oz slope neg.' is plotted on the
right Y-axis with a scaling to display + 10 pmol-s-1-mL-1 and zero in the middle of
the Y2 axis. Zero slope (¥ 1 pmol'sI'mL-1) in the 'open' chamber at air
calibration indicates stability of the oxygen signal.

» MiPNet14.06: Instrumental 02 background

03 Background high 02 for recording an instrumental Oz background test at
high oxygen from 150 to 450 pM.

04a Flux per volume displays background-corrected Oz flux per volume, which
is most relevant to evaluate experimental details, i.e. flux per volume is optimally
in the range of 20 to 200-500 pmol-sI-mL-1. This plot is also chosen when
measurements on sample density are available only at a later stage
(MiPNet24.06). Total Oz flux is corrected for instrumental O2 background, /°02,v,
to obtain sample oxygen flux per chamber volume, Joz,v(sample):

Joz,v(sample) = Joz,v (total) - J°02,v

04b Flux per volume overlay is similar to the layout ‘04a Flux per volume’.
Graph 1 shows the background-corrected Oz flux per volume [pmol-s--mL-1]
superimposed from both chambers. Graph 2 shows 02 concentration [uM].

Oroboros Instruments Mitochondria and Cell Research
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05a Specific flux for plotting background-corrected Oz flux per unit sample. The
unit as a marker for the amount of sample is defined in the |F3]window. Example:
Select UniV for the amount (mass) of sample added to the chamber. The
mass-concentration is automatically calculated (division by chamber volume,
typically 2 mL or 0.5 mL). Then mass-specific flux [pmol-s-1-mg1] is displayed as
volume-specific flux [pmol-s-1-mL-1] divided by mass-concentration [mg/mL]:

Joz,mass = Jo2,v / mass-concentration

05b Specific flux overlay is similar to ‘05a Specific flux. Graph 1 shows the
background-corrected 02 flux per unit of sample superimposed from both
chambers. Graph 2 shows 02 concentration [puM].

06a Specific flux high 02 is same as ‘05a Specific flux’ with the scaling adapted
to the high Oz concentration used for permeabilized muscle fibers (150 to 450
uM; range 300 uM).

06b Specific flux high 02 overlay as ‘06a Specific flux high 02’, but Oz flux
(graph 1) and O2 concentration (graph 2) superimposed from both chambers.
07a Flux control ratios shows the flux control ratio (FCR) and the O:
concentration for the left chamber in graph 1 and for the right chamber in graph
2. First, the reference and baseline metabolic states are marked and the marks
are named (Marks \ Specifications). Then the marks are selected in the menu
Flux/Slope \ 02 slope in the Slope configuration window.

07b Flux control ratios overlay as ‘07a Flux control ratios’, but FCR (graph 1)
and Oz concentration (graph 2) superimposed from both chambers.

Layouts for O2k-MultiSensor applications are explained in the specific 02k-
Manuals.

o Lab layouts: A Standard layout or any other layout can be modified and saved
under Lab layouts, which is recommended for a team using project-specific
layouts.

o User: Name: A Standard layout or any other layout can be modified and saved
under a specific user name, which is recommended to distinguish individual
layouts from standard layouts used by a team.

11. Marks

Set Marks to obtain the median, average, standard deviation, outlier index and range
of the data within the mark, for calibration of the oxygen signal (MiPNet06.03A), flux
analysis (MiPNet24.06), or to delete marked data points. Marks define a section (period
of time) in a selected plot (column) and contain the data of the selected plot within the
defined section of time. Marks are shown by a horizontal bar in the active plot. Several
marks can be set on any plot, but marks cannot overlap within a plot and are separated
by one or more data points which are not marked.

» Marks-DatLab

Mark In the Graph menu select M Mouse control: Mark, or press .
Select the active plot in a graph by a left click on  ccp

the label of the plot in the figure legend on the right. The 22"
active plot is highlighted.

\Shift+Left clickl Set the cursor on the starting position of the
mark, hold IM and press the left mouse button, while moving the cursor
along the X-axis.

02 concentration 14

02 flow per cellsbe) 14

Oroboros Instruments High-Resolution Respirometry
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\Shift+Right clickf The period of a mark may be reduced or the entire mark
deleted by holding M and pressing the right mouse button, while moving
the cursor along the X-axis over the marked section.

Default mark names: Marks are labelled with consecutive letters by default,
starting from ‘a’, independent of the sequence of position of the marks. When
deleting a mark [Shift+Right clickf, then this mark letter is missing on the mark
list. Marks after ‘" receive an ‘a’ in front (‘aa’, ‘ab’...).

Mark information: Left click into the top or bottom bar of the mark:

Name: Edit the mark name.

State: An explanation of the mark name, frequently giving the units of
concentration.

Final conc. (mM): (optional) The value is used as the concentration or pX value
in the Amp or pX calibration windows.

Titration vol. (uL): (optional) In SUIT protocols, the value is pre-filled as the
volume of a titration, for calculating the dilution of sample in DatLab-Excel
templates. The titration volume must be entered manually if no SUIT protocol
is used.

Outlier index threshold: Set to a lab-specific or session-specific value different
from the system default value.

» Qutlier index - DatLab

Mark information: for selected plot

Curent mark: DL-Protocal marks [double click to use specifications for curent mark )
Mame El DL-Protocal: 02-calibration_air
State | |Name State |Fina| conc. [mM]lTitration waol. [uL]‘Eve ~
P|M: R Air calibration 0.0000 0.0000 Stim
Final cone. [mk] 0.00000 J
Titration val. [ul] 0.00000
Start 003202
Stop 00:37:50
N Pairits 174
Median 86.7482
Average 86,7467
Std. deviation  0.0176 w
Outlier index 0.0000 < 3
Eomment Mark instructions
1 - After the stirer test, the signal should stabilize within 40 min. A
* 02 glope neq. should approach zera, at + 1 pmol/(z.mL)
* Moise: '02 slope neg.' within + 2 pmol/[z.mL] [+4 pmol/[z.mL] is acceptable]
2 - Set the marks R for each chamber on 1 02 concentration’.
3 - Open the 02 calibration window in menu 'Talibration’ > 'Oawgen, 02"
Oullier index threshold 4 - Select Mark R for ‘A calibration’.
ublier index threshol [ Delete point *'POS signal: Recorded' should be 1 to 3% at 25 to 37 °C [up to 1000 m above sea level; pb 107 to 90 kPa)
&+ Spstem default 0.080 GlEte points at gain=1
[~ Interpolate points * 02 glope neq.’ should be within the range of -1 to 1 prol/(z.mL).
" Lab default 0.050 5 - Calibrate and copy to clipboard.
[ Restore points B - Paste into the Excel file: "02-calibration. xlex”.
" Session value 0.050 * "02-calibration. Az is provided on the USE fash-drive [folder 'Oroboros 02k-Course on HRFRYO2kA0L-

MitoPedia: Marks Cancel

45V 2D 3U 3 o) [} 3UL5
1 r144
200+
F120
>
—_— =
1501 I S a2
o, “ =
1001 U U N/'\,.\‘ oe
v-..._72 <3
o~
501
r48
0 T T T T T
0:16 0:20 0:23 0:26 0:30 0:33
0:20 [h:min] 2A: SUIT-001_0O2_mt_D001

Delete \ Interpolate points: Set marks for deleting disturbed flux during
reoxygenations (Mark d), or interpolating flux disturbed due to titrations
(Mark a; compare to Marks b and c without deletion or interpolation of points).
Restore points \ Recalc. fux: All data points can be restored (signal) or
recalculated (flux).
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o All marks in plot used when a non-standard protocol and non-standard Mark
names have been used for data acquisition.
o  Flux / flow + all info contains the information saved in the Mark
information window and the values of flux or flow, according to the layout
selected, corrected for Instrumental background O2 flux. In addition, exported
datainclude information contained in the Sample window, in the Oz calibration
window and on parameters used for Instrumental background O: flux
correction.
o Flux / flow contains the information saved in the Mark information
window and the values of flux or flow, according to the layout selected,
corrected for Instrumental background Oz flux.
o  Slope uncorrected + all info [F2| contains the information saved in the
Mark information window and the values of flux or flow, according to the
layout selected, but without instrumental Oz background correction. The
correction will be applied in the DatLab - Excel template. In addition, exported
datainclude information contained in the Sample window, in the Oz calibration
window and on parameters used for Instrumental background Oz flux
correction.

e DL-Protocol marks used if data were recorded using a DL-protocol.

o Flux / flow + all info
o Flux / flow
o Slope uncorrected + all info

Marlk statistics

Select | Show |
Chamber Plok o masks Channel 0% Use "Sk « allinfo" ony in coniunction with Droboros DaiLab-Analsis templates
0 P2 28 02 concentiation [uM] [ Oxygen. 02 —_—
oA pino Ampeiometnc, Amp Copy to clipbosrd options: Select Soit by 4 02 slope background
B Spotom channwh w6 ::::;: :1':: e & -2.WH264" = Inlewcept flux af zero Gxygen
3 € Fhollow C Stancand devistion b 8.8329 b" = Slope: ux per oxygen conc
2 1 @ Slope uncormected + ol info € Outher index
P A  lomn 8
s Shlojc‘ll;nt:x:mraclcd caling || © Mo
2017-02:08 P202_Oraberos.DLD
Median Unit It 1PM £ 2 ET] G 55 60ct 7Rol 8Gp S4ma 104Tm 1Az
State ROX NIPMI_L NPMLP | NPMicP | NPMLE | MIPGMLE | NSFPGMLE | PNSPGMLE SE SGpE ROX ov_E ROX
Conceriaion 0000000 | 7000000 | 2500000 | 10000000 | 0000000 | 10000000 | 50000000 | 0500000 | 0500000 | 10000000 | 2500000 | 2500000 | 200.000000
Volume 0000000 | 15000000 | 10000000 | 5000000 | 0000000 | 10.00000D | 100.000000 | 10000000 | 1000000 | 20000000 | 1000000 | 10000000 | 100.000000
Start 001005 001352 001715 00:20:40 00:2418 003657 004318 0051.22 01:01:18 01:0431 011212 01:41.45 01:4356
Stop 001124 001535 001851 00.21:48 002458 003826 004433 005240 01:0253 010557 01:13.40 014218 01:4432
N Ports [ 82 [ 3 2 45 4 0 [ a3 " 17 17
24 02 concentialion M 1696914 1666562 546705 1376%2 1198141 1327738 77.3842 829378 R 626217 51.0972 8775 406420
% |24 02 slope neg pmol/fs"nl) BEGD 26,0386 88.3522 954084 86,0684 889485 220734 221.02% W 1626913 1732 2003617 537686

Maksmios [ 7] Lowttenote] Saveterciae]

1. M Select channels for which plots should be displayed. System channels: Select
or deselect system channels (barometric pressure, block temperature etc.) to
be shown in Statistics.

2. @ Select the 02k-chamber for which plots should be displayed in the marks
statistics table.

Oroboros Instruments High-Resolution Respirometry
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3.  L“B click on the source plot on which the marks are set.

4. Select All marks in plot when a non-standard protocol and non-standard
Mark names have been used for data acquisition. If data were recorded using
a DL-protocol, DL-protocol marks can be selected along with the desired
format for data display. For either selection, the previous chosen data display
format can be changed again.

5. @ Select the statistical value calculated over the sections defined by marks.
Default: © Median.

6. @ Select the sequence of marks, sorted as a @ Time sequence or ® Mark name
in alphanumerical order.

7.  Values are displayed for selected plots. The source plot for marks is indicated

by an "X".

Left click to select a single data cell in the table, copy, , and paste into a

Windows™ file, .

Copy to clipboard: Left click "Copy to clipboard” to copy the mark statistics

table into the ‘Oz analysis template DL7.4’ or other programs. It is important

to carefully evaluate which set of data rows is relevant.

More details on data analysis » MiPNet24.06 Oxygen flux analysis DatLab 7.4.

. Manage mark statistics templates shows the saved System
channels settings and allows for renaming or deleting of the configuration.

o Specifications is largely replaced by SUIT DL-Protocols and Instrumental DL-
Protocols in DatLab 7.4. Mark specifications allow the user to rename Marks in
the active plot and save/recall the settings.

Mark specifications

Mames in active plot | State ‘ Concentration |VOIume | [ TD“S —
" BOUTINE 0.00000 0.00000 CCP Coupling Corbol Protocol Puruyat=SEd
cezF ROUTINE 10.00000 10.00000 Preview Preview
ce30my LEAK 0.00250 100000 numerical sequence from template
cedll ET 0.00200 4.00000

oeBRat RO 0.00050 200000

oebdma ROx 0.00250 1.00000

= 1 1 1 1

¥

MitoPedia: b ark specifications Save template| Cancel | Apply |

Mark specifications (name, state, concentration and volume) are shown from
the active plot. Define the Template and Save template.
Selecta Template, Left click on Preview from template, and Apply all
marks of the plot, including the state, concentration and volume.

o Manage mark specifications templates: Rename or delete mark name
templates in this window.

o Copy marks from a selected plot to the active plot.

12. Some features of Windows™

The entire screen is ‘printed’ to clipboard.

The active window is ‘printed’ to clipboard.

Copy to clipboard.

The contents of the clipboard is pasted into the page of a Windows™
program (Word; Excel; PowerPoint).
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Related MiPNets

» MiPNet22.11 02k-FluoRespirometer manual
Moowal  » MiPNet06.03A 02k-calibration
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