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License: This is an open access protocol distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited

Protocol status: Working
We use this protocol and it's working

Created: August 12, 2020
Last Modified: June 29, 2023
Protocol Integer ID: 40375

Keywords: step in the mpapass software pipeline, mpapass database, mpapass software pipeline, mpapass software package,
mpapass, stitched multiplex analysis, multiplex analysis, software, protocol, number of protocol

Disclaimer

This protocol summarizes key steps for a specific type of method, which is one of a collection of methods

and assays used for EV analysis in the NCI Translational Nanobiology Section at the time of submission of

this protocol. Appropriate use of this protocol requires careful, cohesive integration with other methods for
EV production, isolation, and characterization.

Abstract

This is collection contains the protocols required for each step in the mpapass software pipeline for performing
stitched multiplex analysis. This is one of a number of protocols in the pipeline for using the mpapass software
package and is applicable to the latest release of the software.

protocols.io | https://dx.doi.org/10.17504/protocols.io.bjnxkmfn September 19, 2020 2/10



https://creativecommons.org/licenses/by/4.0/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.bjnxkmfn

€3} protocols.io Partof SPRINGERNATURE

Open New Dataset Window

1 Open the MPAPASS software and navigate to the Menu tab in the upper left-hand corner.

Under the Menu tab, choose the New Dataset option and a new window will pop-up as

shown below:

File Edit

Directory Files

Bead Info
10 Identifier

Al

Add Population

Remove Population

Select CSV Directory

File Import

1. Select CSV Directory
Marker Isotype

2. Constuct Database
Al Al

3. Import Database

4. Database QC

5. Import Data

2 To construct the database, follow the steps outlined on the right side of the window.

First, choose a CSV Directory by clicking on the 'Select CSV Directory' button. Simply
choose the folder that contains all the desired .csv files for data analysis.

The .csv files in the selected folder should now appear in the 'Directory Files' listbox on
the left. Additionally, the command window should display a 'Directory Selected'

message.

Bead Info

3 While the 'Bead Info' can be constructed as desired by using the Identifier, Marker, and
Isotype textbox, the MACSPlex Human EV dataset has been automatically saved as a
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preset and is recommended for use with the MACSPlex Human Exosome Kit.

For constructing 'Bead Info', plug the Identifier, Marker, and Isotype into their respective
boxes and then click on the 'Add Population' button. To remove a population, highlight
the population and press the 'Remove Population' button. To save the new 'Bead Info' for
further use, click on the 'Save Preset' button and choose a desired name.

Construct the Database

4 With the choice of desired 'Bead Info', it is now possible to construct the database. Using
the MACSPIlex Human EV preset, the screen should be similar to the one shown below.

Click on 'Construct Database' on the right and name the .xlsx file.

File Edit

Directory Files
export_A10_
export_A11_
export_A12_
export A1_
export_A2_
export_A3_
export_A4.
export_A5_
export_AB,
export_A7_
export_A8_
export_A9_
export_B10_
export_B11_
export_B12_
export_B1_
export_B2_
export_B3
export_B4_
export_B5_
export_B6_
export_B7_
export_B8_
export_B9_
export_Blank Control__
ﬂﬂﬂﬂﬂﬂﬂﬂ

26-Aug-2020 10:54:47 | Directory Selected

Bead Info

10 Identifier

Add Population

Remove Population

File Import

Marker

Al
SSEA-4
ROR1
MCSP
HLA-DR,DP.DQ
HLA-ABC
CD326
CD209
CD146
CD142
CD133/1
CD105
CD86
CcD81
CD69
CD63
CD62P
CD56

Save Preset

MAGCSPIlex Human EV

1. Select CSV Directory
Isotype
2. Constuct Database
Al
REA 3. Import Database
migG1k
migG1 4. Database QC
REA
REA
migG1
migG1
migG1
migG1k
migG1k
migG2a

5. Import Data

migG1
REA
migG1k
migG1k
REA
REA

Remove Preset

5 Outside of the MPAPASS software, navigate to the newly created .xIsx file and open it in
Microsoft Excel. The file should be similar to the one shown below. Note the five
worksheet tabs at the bottom of the file.

In this protocol, we will only be competing the bare minimum necessary for the database

to be imported.
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6 Sample Worksheet Headings:

= The first column labeled 'Sample_Filename_Prefix' gives the filename of the exported
.csv files. Do not change this column unless the filename of the exported .csv file is
changed.

= The second column labeled 'Sample_Set_ID' allows for grouping of files, usually by
cell line and concentration.

= The third column labeled 'Sample_ID' allows for the naming of the samples. Filling this
out by cell line and concentration is encouraged as it makes data interpretation easier
for the user. Any string of text is allowed. Note that the Sample ID corresponds to the

Sample Set ID, thus samples with the same Sample Set ID cannot have different
Sample IDs.

= The fourth column labeled 'Sample_Grouping_ID' allows for further classification of
the sample is is related to the 'Sample_Set_ID". Thus, in this example the Sample Set
IDs of 1and 2 refer to the Sample Grouping ID of VOK111. Similar to Sample ID,
samples with the same Sample Set ID cannot have different Sample Grouping IDs.
Although this column is recommended for understanding of the data analysis, if you
do not want to use it, simply fill it out with ones.
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= The fifth column labeled 'Sample_Control_ID' tells the software which file to use as a
control for the sample. This is linked with the 'Controls' worksheet and will be
discussed later.

= The sixth column labeled 'Sample_Label_Mix_No' tells the software what label mix
was used. This is linked with the 'Labelling' worksheet and will be discussed later.
There should be no repeated Label Mix No's within a Sample Set ID as this would
indicate a duplicate.

= The other columns can be filled out as desired, but are not critical for the data
analysis.

) Atosave @I A B2 ©Y O S 2 MPSPASS Protocol 82 — Saving...
Home Insert Draw Page Layout Formulas Data Review View Q Tell me |2 Share [J Comments
‘am i Calibri YA A f % . [El conditional Formatting v @ - p -
[@ v = [iZ Format as Table v ]
Paste o B I Uv [Hiv &vA. = Number 5 celltyies v Cells Editing
G22 - fx v
A B c D E E G
1 sample_Filename Prefix  Sample Set ID  Sample_ID  Sample_Grouping D Sample_Control ID  Sample_Label_Mix No Incubated_Sample_Volume_Microliters Incubated_Sa
2 export_A10_ 1 VOK1111e9 VOK111 1 10
3 export_All_ 1 VOK1111e9 VOK111 1 11
4 export_A12_ 1 VOK1111e9 VOK111 1 12
5 export Al_ 1 VOK1111e9 VOK111 1 1
6 |export A2_ 1 VOK1111e9 VOK111 1 2
7 |export A3_ 1 VOK1111e9 VOK111 1 3
8 export_Ad_ 1 VOK1111e9 VOK111 1 a4
9 export_A5_ 1 VOK1111e9 VOK111 1 5
10 export_A6_ 1 VOK1111e9 VOK111 1 6
11 export A7_ 1 VOK1111e9 VOK111 1 7
12 export AS_ 1 VOK1111e9 VOK111 1 8
13 export_A9_ 1 VOK1111e9 VOK111 1 9
14 export_B10_ 2 VOK1111e8 VOK111 1 10
15 export_B11_ 2 VOK1111e8 VOK111 1 11
16 export_B12_ 2 VOK1111e8 VOK111 1 12
17 export_B1_ 2 VOK1111e8 VOK111 1 1
18 |export_B2_ 2 VOK1111e8 VOK111 1 2
19 export_B3_ 2 VOK1111e8 VOK111 1 3
20 |export_B4_ 2 VOK1111e8 VOK111 1 4
21 export_BS_ 2 VOK1111e8 VOK111 1 5
22 |e'xpon_BS_ 2 VOK1111e8 VOK11l 1 6[ 1
23 export B7_ 2 VOK1111e8 VOK111 1 7
24 |export_B8_ 2 VOK1111e8 VOK111 1 8
25 |export_B9_ 2 VOK1111e8 VOK111 1 9
26 |export_C10_ 3 VOK1301e9 VOK130 1 10
27 export_C11_ 3 VOK1301e9 VOK130 1 1
28 export_C12_ 3 VOK1301e9 VOK130 1 12
29 export C1_ 3 VOK1301e9 VOK130 1 1
30 |export_C2_ 3 VOK1301e9 VOK130 1 2
31 |export_C3_ 3 VOK1301e9 VOK130 1 ]
32 export_C4_ 3 VOK1301e9 VOK130 1 4
33 export C5_ 3 VOK1301e9 VOK130 1 5
34 export_C6_ 3 VOK1301e9 VOK130 1 6
35 export_C7_ 3 VOK1301e9 VOK130 1 7
36 |export_C8_ 3 VOK1301e9 VOK130 1 8
27 [avnart ra 2 VK120 100 VK120 . a
Sample Controls Labelling Beads General +

B M@ - o + 100%

Select destination and press ENTER or choose Paste

7 Controls Worksheet Headings:

= The first column labeled 'Control_Filename_Prefix' gives the filename of the exported
control .csv file. Find the desired control .csv file and write the filename prefix in this
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column. Note that the control .csv file will also be somewhere in the
'Sample_Filename_Prefix' column in the Sample worksheet, so copying and pasting
that filename may be easier.

» The second column labeled 'Sample_Control_ID' is related to the same column in the
Sample worksheet. In the Controls worksheet, this column assigns a number to the
control. In the Sample worksheet, this corresponding number in the
'Sample_Control_ID' column assigns the control .csv file to the sample .csv file. In this
example, there is only one control .csv file which is why you see only one unique
'Sample_Control_ID".

= The third column labeled 'Control_Name' assigns a hame to the control .csv file.

= The fourth column labeled 'Sample_Label_Mix_No' refers to the same information as
the same column in the Sample worksheet. There should be a control for every Label
Mix No which is why there are 14 rows that refer to the same control .csv file in this

example.

= The other columns can be filled out as desired, but are not critical for the data
analysis.
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1 |Control_Filename_Prefix  Sample_Control_ID  Control_Name  Sample_Label Mix_No  Control_Incubation_Time_With_Antibody Antibody_Wash_Method  Flow_Cytometer
2 |export_Blank Control_ 1 Blank Bead 1
3 |export_Blank Control_ 1 Blank Bead 2
4 export_Blank Control_ 1 Blank Bead 3
5 | export_Blank Control_ 1 Blank Bead 4
6 | export_Blank Control_ 1 Blank Bead 5
7 |export_Blank Control_ 1 Blank Bead 6
8 export_Blank Control_ 1 Blank Bead 7
9 export_Blank Control_ 1 Blank Bead 8
10 | export_Blank Control_ 1 Blank Bead 9
11 export_Blank Control_ 1 Blank Bead 10
12 export_Blank Control _ 1 Blank Bead 1
13 export_Blank Control _ 1 Blank Bead 12
14 export_Blank Control_ 1 Blank Bead 13
15 | export_Blank Control_ 1 Blank Bead 14
16
17
18
19
20
21
2
23
24
25
26
27 [ 1
28
29
30
31
32
33
34
35
36
Sample Controls Labelling Beads General +
Select destination and press ENTER or choose Paste 2] m - » + 100%

8 Labelling Worksheet Headings:

= The first column labeled '"Mix_Number' assigns an ID to the different mixes used in the
experiment. This ID is used to determine the label mix in both the Sample worksheet
and Controls worksheet under the 'Sample_Label_Mix_No' column.

= The second column labeled 'Import_Column_Number' refers to column of the gated
and exported .csv data files that will be imported and used for data analysis. Ideally,
only one channel will be exported from FlowJo and this column can then always be

filled with ones.

= The third column labeled 'Label_Target' assigns a target protein to each label mix.
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Atosae @I A 2SOV = 2 MPSPASS Protocol 82 — Saved
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1 |Mix_Number  Import_Column_Number Label_Target Label_Incubated_Concentration Label_Fluorophore  Label_lsotype  Label_Manufacturer  Label_Catalogue_Number
2 1 1 cp10
3 2 1cp13
a4 3 1 CD276
5 4 1 CD26
6 5 182M
7 6 1.cp117
8 7 1 cos2
9 8 1 CD103
10 L 1 €D105
11 10 1 D151
12 1 1 CD309
13 12 1.c09
14 13 1 D63
15 14 1 cp81
16 .
17
18
19
20
21
22
23
24
=
26
27
28
29
30
31
32
33
34
35
36
Sample Controls Labelling Beads General +
Select destination and press ENTER or choose Paste 2] m - » + 100%

9 Beads Worksheet and General Worksheet Headings:

= The Beads worksheet will have the information from the Bead Info Section as
discussed in step #3. No changes are necessary for the database to pass QC.

= The General worksheet lists the CSV directory as chosen in step #2. Do not change
this worksheet as otherwise the software will not know where the .csv files are.

Import the Database

10 Save the flled out database .xIsx file and return to the MPSPASS software. Click on the
'Import Database' button and choose the database file.

Database QC

11 Once the database has been imported, click on the 'Database QC' button.
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If QC is unsucessful, than the associated error will pop-up in the command window
below. The error message will offer an explanation for what failed. The database .xIsx file
can be opened again and edited to fix the error. Once the database file has been saved
again, the database can be once more be imported and subjected to QC.

12 If QC was successful, the software will allow for the import of the data. Click on the
'Import Data' button and the dataset will be constructed.
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