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General overview

Define your markers

Know your fluorochromes

Match the markers and the fluorochromes
Plan your experiment
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Presentation Notes
Can break down panel design into 4 phases:

Define your markers – what will you stain for in this experiment?
Know your fluorochromes – what fluorescent tags are available and how will they behave on your specific instrument?
Match markers and flurochromes – self explanatory
Plan your experiment – once you have a panel, what else should you think about before running experimental samples?


Define your markers

« Understanding your experiment and what you want to examine

— What is the question you are trying to answer?
— How will you analyze the data to answer the question?

« Which markers will you need to characterize your cells
— What is already known in the field?
— Is there a published panel for the subset of cells you are interested in? (OMIP)
— Which clones have been used by others in publications?
— Will you need common markers to normalize your data between samples? (CD45)
— Always add a Live/Dead stain to remove non-specific binding from dead cells.
— Will it help to have a dump channel to remove all the subsets of cells you are not interested in?
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Need to start by knowing what question this experiment is intended to answer.

More specifically, how will you analyze the data to answer said question: What sequence of manual gates and/or which computational techniques?

To address what markers you need to characterize your cells, start with what is already known in the field. Optimized multicolor immunophenotyping panels are the best place to start: there might be one you can use outright, or one you can use as a starting point. 

Pay attention to which clones others are using (more on that shortly)

In addition to what you need to characterize, always include a live/dead stain as dead cells tend to non-specifically bind antibodies. For a longitudinal study, consider adding a marker such as CD45 to use as an internal standard to normalize against. 

If you have several markers where you will only look at the negative cells, consider combining these into a common “dump” gate to reduce the complexity of the panel.

https://medicine.uiowa.edu/flowcytometry/resources/omips-optimized-panels

Define your markers

How are these antigens expressed (primary, secondary and tertiary)?
— What is already known in the field?

—  Will your experiment affect expression of the molecules that you are assessing? (CD3 surface expression will
decrease when T cells are activated)

Are some antigens co-expressed on a subset of cells?
— What is already known in the field? BD Human and Mouse CD marker handbook
— What are you expecting?
— Don’t forget your fluorescent proteins/probes
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You will want to have an idea of what the staining should look like for each marker. 

Go to the literature if not sure, vendor websites are a good place to start and will generally have references to publications where a specific reagent was used. 

Always ask the question: will your experimental conditions (stimulation, drug, transfection, etc) affect the expression of any markers? 

Finally, think about which cells will stain positive for which markers. The link on this slide is a good resource. For a rare or not well characterized marker, make a reasonable guess (this is where knowing your gating strategy up front will help).

Don’t forget about fluorescent proteins! If you have GFP mice, all of your markers are coexpressed with GFP

https://www.bd.com/documents/bd-legacy/catalogue/biosciences/DS_Human-Mouse-CD-Maker-Biosciences_CT_DE.pdf

Define your markers — choice of clone

Clone: TUK4

Relative cellnumber

 Difference could be due to:
- Differential binding affinity of Abs?

Relative cell number

Clone: MoP9

A0%0 10 Th 0" ]
CD14-PE

Source: Miltenyi Biotech

- Conformation or position of epitope as to how well it is accessible for the Ab to bind?

* Find the information in a paper... (BenchSci)
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In terms of choosing clones, just be aware that not all PE anti-human CD14 is the same. 

There are potentially many clones, which is to say many possible epitopes of the CD14 molecule the Ab binds to. 

In this example, the clone on the left stains CD14+ cells well. The clone on the right does not, maybe because that epitope is conformationally inaccessable to the Ab, or the Ab just has lower binding affinity. In either case you would not want to use the clone on the right unless you had no other choice.

The link on this slide is a nice resource that uses AI to aggregate information about Abs from literature.

https://www.benchsci.com/

Define your markers — antigen density

Pri hiah densit d off . Primary Secondary Tertiary
* Primary: high density, on and off expression o CCR7 o PD-1
» Secondary: relatively high density, continuous expression e.g.CD4 e.g.CC e.g
 Tertiary: uncharacterized or expressed at low levels o o v

Y Mahnke and M. Roederer. Clin Lab Med:2007. 27:469 T o o
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CD3 CD19 CD56 CD14 CD45RA 1gD CD8 PD-1 CDl1c CD123
CD4 CD16 CD16 CCR7 CD27 CD57 CD25 CD11c
CDS8 CD11b CD27 CD38 TCR g/d
HLA-DR CD28 CD1c
CD127 CD95
HLA-DR

Level of Antigen Expression
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It’s helpful to separate your markers of interest into three bins we typically call primary, secondary, and tertiary antigens, referring to the average number of molecules per cell and the staining pattern.

Primary antigens are those that are highly expressed with a clear bimodal “on or off” pattern.

Secondary are those that are highly expressed but there is a multiple levels of expression you want to detect.

Tertiary are those with very low levels of expression that are hard to distinguish positive from negative. If your marker is not well characterized, play it safe and consider it tertiary.

Keep in mind these classifications are fluid based on your experiment. CD25 is listed as tertiary here, but if you were stimulating T-cells and you knew CD25 will be upregulated, you would want to consider it secondary.


Define your markers — antigen density

Common surface markers on blood cells (BioLegend)

Antlgen Reference
. . . . . T el TCR 100,000 Cho, B. et al. Z000. PWAS. 581723,
Where to find the Antigen expression information? o S5000 Gl et b 19561 Cin Pt 45535,
o3 124,000 Ginaldi, L. et ol 1996. 8 f Hoemotal. 83:921.
o5 90,000 Giraldi, L. &t al. 15586, 1 Clin Pathal. 49:539,
. coT 20,000 Ginaldi, L. ef ol 1996, 8 # Hoemotal. 83:921.
 Reagent companies host good resources: coas 0000 cioning .t o200, e, 471335,
" . . " " 04+ T cell o 100,000 Davis, K. &t al. 1998 Cptowmsetry. 33:197.
(BioLegend, BD Biosciences, ebioscience) coza 0000 Syl E evot 2005 Artts Sheum. 522905
CCRS 4, 00024, 000 Reynes, L et of. 2006, J Infect Dve. 151:927.
CDE+ T cell che 90,000 Takada, 5. et o 2987, §immunol. 139:3231.
L Co2R 15,000 Bryl, E. &t ol 2005, Arthwitis Rivewm. 52-2996.
» Literature search 19 1000 Grad, et oL 1508 oty 67,
D20 109,000 Ginaldi, L. et o). 1958, Pothabislogy. 66:17.
o1 210,000 Ginaldi, L. et o, 1998, Pothobisiogy. 66:17.
. “ct - . cn22 14,000 Ginaldi, L. et o). 1958, Pothobisfogy. 66:17.
* www.genecards.org for tissue specific information Hr o8 000 e, et 159, Aohabiy: et
Co11a 10,000 Unternashrer, ), et of. 2007, PNAS. 104234,
CI04a0 2 000 Unternasbrer, ). et of. 2007, PRAS. 104234
COREE 16,000 Unternashrer, ). et of. 2007, PNAS. 104234,
CoED 2,000 Unternashrer, ). et of. 2007, PNAS. 104234,
Dendritic cell C01la 23,000 Unternashrer, ). et of. 2007, PNAS. 104334,
COa0 17,000 Unternashrer, ). et of. 2007, PNAS. 104234,
CIDED 132,000 Unternasbrer, ). et of. 2007, PRAS. 104234
CoeE 208,000 Unternashrer, ). et of. 2007, PNAS. 104234,
Monocyte co14a 110,000 Antal-Scalmas, P.oet ol 1297, ) Lewkoc, Bfol 61.721,
D32 41,000 Antal-Szalmas, Poet ol 1997 ) Lewkeoc. Bfal 62:721.
O 13,000 Antak-Sralmas, Pt ol 1997, ) [ewkor. Bfol 62:721.
MNeutrophil D14 3,500 Antal-Szalmas, P.et ol 1997 ) Lewkoc, Biol 61:721.
cole 215,000 Antal-Szalmas, P et ol 15997, ) Levkoc. Bial 61:721.
MK cell D56 10,000 Ginaldi, L. et o). 1996, 1 Ciin Patial. 49:539.
Red Blood Cell Glycophorin A 240,000 tntak-Sralmas, P et ol 1997, ) Levkoc. Biol 61:721.
Basophil 023 15,000 MacGlashan, D ot ol 2000 J Lewk Biol. 68:475

Disclaimer: While these numbers are published data, octual numbers con vary significantly depending on factars such os: antibody
clone used, patients, method of malecule number calcvlation, flow cyfometer and fluorochromes vsed. Biolegend recommends that
these numbers only be used os relative indications of high, intermediate, or low expression of proteins on certain cell types. We

also recommend viewing cur product daota sheets to view achual fluorescence data for fluorechrome-conjugated antibodies.
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You can also look up quantitative antigen density information, though keep in mind this is an average. Reagent vendors have good resources for the common tissues like blood and spleen.

For a specific tissue, Genecards has predicted antigen density based on proteomics data.

http://www.genecards.org/

Know your fluorochromes

* Which instrument are you going to use?
— Instrument Configuration, setup and QC

* How bright are the fluorochromes?
— Have an idea of the stain index on the specific instrument you are going to use

* Which fluorochromes can’t be discriminated efficiently?
— Look at the similarity matrix (specific to the instrument) and consider any fluorescent proteins
— Have an idea of the spread matrix
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Once all of that is figured out now it’s time to think about fluorochromes, specifically how bright they are and how they will interact with each other. 

It’s one thing to know how bright a dye is in a vacuum in terms of quantum eff or quantum yield, but we really want to know the effective brightness on the specific instrument you will use aka the stain index.

We also need to know which dyes’ emission spectra can’t be discriminated from each other. Just as with brightness, it’s fine to look at ex/em spectra and see how much they overlap, but we really want to know how similar those dyes look and how much they will spread each other on the specific instrument you want to use. 



Know your fluors — stain Index (Sl)

« The Sl calculation is used to quantify the effective
brightness of a fluorochrome accounting for the:

— Reagent (Antigen density, fluorochrome used) &. ﬂ
— Instrument (PMT gain settings, laser power) W,
G—p
Sl= D/W
SI=MFI positive pop __ MFI negative pop
2rSD negative pop D
.

Holden Maecker & Joe Trotter. Nature Methods 5, (2008).
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The stain index is the generally accepted metric for dye brightness.

It is calculated by the difference in the median fluorescent intensity between positive and negative cells divided by width of the negative population (measured by 2x the robust SD of the negative). The idea being a tightly distributed negative (blue) will be easier to resolve from the positive than a wide distribution (green).

This one number accounts for several factors due to both the reagent and the instrument we use to detect it. 

But wait…this is the section of the talk about fluorochromes, why are we talking about antigen density? If we use the same clone to stain the same cells on the same instrument, but use a bunch of different fluorochromes, the difference in stain index will tell us the effective brightness of each fluorochrome on that specific instrument.


Aurora brightness

ranking

Know your fluors

From Cytek fluorochrome guide
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For the Aurora, Cytek did the work for you and measured the SI of 114 dyes all conjugated to anti-human CD4. As long as you are using the “Cytek assay settings” and not manually adjusting any gains, this ranking will apply.

“Dim” fluors on the left, “bright” fluors on the right.

https://cytekbio.com/pages/fluorochrome-guides

Know your fluors — Bigfoot brightness
ranking
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We measured 26 dyes on the Bigfoot using the same method. This ranking will apply as long as you use the voltage settings from QC with “separation adjustment” checked. 

We are working with ThermoFisher to determine better voltage settings on this instrument, which most likely will change this ranking in the future. 


Know your fluors — spectral similarity matrix

Aurora Bigfoot

BUV395 1
=
X
BV421 0.05 | 1 =
5 3
BB700 0 0 1 8 <
o g
S o}
LIVE DEAD NIR | © 0 016 1 = <
PE 001| 0 |006| 0 | 1 BUV 395 14 0.00 0.00 0.00 0.00 000 000 001 0.03 Larger numbers =
APC o | o [EEions] oos g B 421 : .00 0.00 000 0.00 000 0.00 0.07 0. more similar spectra
PE-Cy7 0 0 017021 002|005 1 BB 700
Alexa Fluor 488 | 0.01 0 | 0.02 0 0.07 0 0 1 LIVE-DEAD Fixable Near-
BV786 0 |02 022033 0 |004 017 0 1 PE
BUV737 003, 0 | 03 |034 0 |024 014 0 029 1 APC
PE-Cy7
2 3 /
z < .
a 5 Alexa 488
n 3 3 N
5 5 = S 8 o © g BV 786
-] § @ = w & W a ; -]
o ) 3] S o < a < ) ) BUV 737

Complexity™ Index: 2.36

Complexity Index: 1.73

From Cytek full spectrum viewer under
Similarity & Complexity

-
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Next we need to know which fluorochromes can’t be discriminated well. As you build your experiment any spectral instrument will show you what’s called a similarity matrix. This will assign a number between 0 and 1 to every combination: 1 means these two spectra are exactly the same, and 0 means these two dyes don’t overlap at all. 

For Aurora, you can generate this for your panel using Cytek’s full spectrum viewer before you go to the instrument. On Bigfoot you will have to do it in their software. 

The complexity index tells you the overall similarity for the entire panel where again, lower numbers are generally better.

Two things to note: First, the same panel on two different instruments don’t produce the same similarity values. This takes the specific optical configuration into account. Second, note this matrix is symmetrical.

https://spectrum.cytekbio.com/

Know your fluors — similarity matrix doesn’t
always predict spread!

6666666

. BUV661 °
. APC 0
el

BUV661+ cells will spread APC more than APC+ cells will spread BUV661!
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Unfortunately, spectral similarity doesn’t tell the whole story. As we all do lots of flow, we know the consequence of using highly similar dyes is increased spread of the populations (example in 2 slides if you don’t know what that looks like).

Consider a 2-color panel with just APC and BUV661. The similarity matrix would be just a single number: 0.78. However, looking at the normalized spectral plot, BUV661 has a major secondary emission in the primary detector for APC while APC has almost no emission in the primary detector for BUV661. Therefore BUV661 staining will cause spread in the APC parameter more than APC staining in the BUV661 parameter. 

Similarity is symmetrical, spread is asymmetrical.


Know your fluors — Aurora spread matrix

...will increase spread of this parameter

= 2 0 T 5 5
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This is a spread matrix (note it is asymmetrical). The way to think about it is cells that are stained positive with a dye on the left will be spread in the parameter across the top. 

Referencing our previous example, we indeed get a larger number for BUV661 spreading APC than vice versa.

For Aurora, this matrix is available in the same place as the fluorochrome brightness. The same caveat applies: you must use the Cytek assay settings.

We plan to create a similar matrix for the Bigfoot.

https://cytekbio.com/pages/fluorochrome-guides

Know your fluors — the impact of spread

Too much spread will obfuscate a dim population of double positive cells!

Staining with
this
fluorochrome...

...will increase spread of this parameter

FITC PerCP-Cy5-5 BV421 BV510 BV605 BV650 BV711 BV786 43 PE-CF594 PE-Cy5 PE-Cy5-5 PE-Cy7 APC APC-Alexa 700 APC-Cy7 BUV396 BUV737
530/30 710/50 450/50 525/50 610/20 670/30 710/50 780/60 586/15 610/20 670/30 710/50 780/60 670/30 710/50 780/60 378/29 740/35
FITC 34.8 16.3 17.4 14.7 14.1 16.8 17.9 11.9 11.9 26.6 25 13.6 18.5 35.9 13.6 21.2 11.4
PerCP-Cy5.5 14.1 16.8 16.3 14.7 27.7 45.6 41.3 11.4 11.9 47.8 48.9 315 53.8 113 25 21.7 23.4
BV421 15.2 29.9 20.7 16.8 14.7 16.8 17.9 11.9 13 27.2 25 14.1 19 36.9 14.1 22.3 11.4
BV510 15.8 34.2 17.9 46.2 39.7 35.3 32 20.1 22.8 27.2 25 13.6 28.2 58.2 14.1 21.2 17.4
BV605 14.7 72.3 18.5 17.4 77.2 71.2 56.5 66.3 76.7 88.1 52.2 315 52.7 106 14.7 21.2 28.2
BV650 15.2 68 19.6 17.4 48.4 94.7 70.7 22.3 29.9 84.8 50 28.8 108 180 26.6 22.3 33.7
BV711 15.2 144 21.7 16.3 15.7 33.7 137 11.9 11.9 45.1 61.4 49.4 62.5 365 64.7 22.3 63
BV786 14.7 35.9 25.5 17.4 15.2 16.8 30.4 11.9 119 27.7 25.5 33.1 22.8 62 38 21.7 28.2
43 16.8 107 16.3 16.9 36.4 28.8 29.3 21.2 . . 109 99.6 54.9 28.8 32 48.9 14.1 21.7 14.7
PE-CF594 14.7 201 16.8 16.3 45.6 39.7 45.1 27.2 | 79.4 | 177 99.6 59.8 47.8 69.6 15.2 21.7 18.5
PE-Cy5 15.2 694 20.1 16.9 23.4 76.7 131 51.1 33\ 26.6 237 137 267 321 52.7 22.8 42.4
NY700 15.2 286 16.8 16.9 15.7 33.1 60.3 23.9 50.5 \\ 37.5 212 89.2 212 802 86 21.7 22.8
PE-Cy7 15.2 58.7 17.9 15.8 14.1 14.7 20.1 82.7 28.8 NG 33.7 35.8 20.6 44 38.6 21.7 22.8
APC 15.2 84.3 15.8 16.3 15.2 30.4 33.7 27.2 11.9 15N 146 62 40.7 244 41.8 21.7 25
Alexa 700 15.2 42.9 16.8 16.3 13.6 13.6 27.2 28.2 11.4 11.9 \\ 32.6 41.3 33.7 315 41.8 21.2 22.3
APC-Cy7 14.7 35.9 16.8 16.3 13.6 14.7 18.5 45.6 11.4 11.9 \9 29.3 90.3 53.2 77.2 21.2 18.5
BUV395 15.2 29.9 16.3 16.9 13.6 13 16.3 17.4 . 11.4 . 11.9 ZG.N 23.9 14.1 17.9 36.4 13.6 11.4
BUV737 15.2 166 17.9 16.9 14.1 22.8 49.4 GOM 11.9 | 11.9 315 \ 52.2 50 33.1 238 68.5 22.8
\Measured on Aria 1 (Fusion) by RFCC
#4FMO 3 Full stain 4 «3 FMO =1 Full stain
10 ‘nq 10 10 7
g B A ol B )
0
0 ; o ; o ; o ;
o 103 10 10 o 103 10 10 o 10 10 10 o 10 10 10

CD4-BUVT 37 CD4-BUVT37 CD4-PECF594 CD4-PECF594
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Here is a visual example of what that spread would look like. This spread matrix is for the FACSAria Fusion in the core (not spectral I know).

Suppose you’re interested in CD4+ CD25+ cells. In both cases CD25 (a tertiary antigen) is stained with PE (a bright dye).

On the left, CD4 is stained with BUV737 which causes minimal spread on the PE axis. The double positive cells are very clear when compared with an FMO control.

On the right, CD4 is stained with PE-CF594 which causes more spread on the PE axis. The bulk of the double positive cells are not seen due to this spread. This is true regardless of which plot you use to look at it. 

Note that if we were looking for CD4-CD25+ cells this wouldn’t be an issue. That’s why it’s important to think about coexpression!


Match markers/fluorchromes

Is there a kit available for your subset of cells and instrument?

Which fluorochromes are available for your markers of interest?
— Look first at the rare/lunknown markers as they will have fewer fluorochromes available
— Tools to search for commercially available reagents:
* FluoroFinder (www.fluorofinder.com)
» Chromocyte (www.chromocyte.com)
* Fluorish (www.fluorish.com)
Choose an appropriately bright fluorochrome for the antigen of interest:
— Tertiary antigens (low antigen density) with bright (high stain index) fluorochromes
— Primary antigens with dim fluors. Brighter = more spread!
— Minimize spread on co-expressed markers

What about your fluorescent proteins?
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Now it’s time to actually assign fluorochomes to our chosen markers. Some companies (cytek) sell pre-validated panels for a given instrument as a kit. 

The unfortunate reality is you can’t buy every clone conjugated to every fluorochrome. Sometimes you will be limited by economics. Start with the obscure to find markers first, as there may only be one or two choices. 

Several tools are out there that will let you easily search for which antibodies are commercially available. Fluorofinder will even let you choose our institution to see our specific instrument configurations. 

Assuming there are multiple choices, want to pair tertiary antigens with bright fluors (more chance to see them) and primary antigens with dim fluors (the brighter the staining, the more intense the spread).

Don’t forget about your fluorescent proteins at this step!

http://www.fluorofinder.com/
http://www.chromocyte.com/
http://www.fluorish.com/

»
Match markers/fluors — co-expressed markers

Assign fluorochromes that have significant spectral overlap to different cell populations

Ag-A2

Ag'ml IAg-Az Aiili

4
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Ideally you would minimize the spectral overlap of all the dyes in your panel, but as you add more and more colors, eventually you have no choice.

In a large panel spread is inevitable. All you can do is make sure it doesn’t impact the populations you care about. 

Suppose cell A is a T-cell and cell B is a B-cell. They will express mostly different surface markers. The green and yellow fluorochromes overlap and would cause spreading of each other’s parameter. If we stained two markers that were expressed on T cells (example on the left) it would interfere with our ability to detect double positive cells. 

If we put the overlapping dyes on different cells, (right) this spread won’t matter as much since we would never want to look for double positive cells. 


®
Match markers/fluors — the impact of panel design

Reagents pulled out of the fridge: Following panel design best practices:

[ e e ey e e Ty
Zombie UV Live/dead NIR

1 PerCP-Cy5.5 2 1 BUV 395 1
1 Alexa 532 1 1 BV 605 2
1 BV 711 3 1 BUV 563 2
1 BV 750 3 1 BUV 496 1
1 BV 570 2 1 Alexa 700 2
1 BV 650 2 1 BB 700 4
1 BV 510 2 1 BUV 737 3
1 eFluor 450 2 1 BV510 2
3 BV 480 3 3 PE-CF594 5
2 Alexa 488 3 2 BV421 4
3 PE 5 3 PE 5
3 APC 4 3 APC 4
3 BV421 4 3 PE-Cy5 5
2 Alexa 700 2 2 BV 711 3
2 APC-Fire750 3 2 Alexa 488 3
3 PE-Cy7 5 3 PE-Cy7 5
3 BV 605 2 3 BV 786 3

Complexity™ Index: 7.56 Complexity™ Index: 4.17


Presenter
Presentation Notes
This all seems like a lot of work (and it is). This is a quick example to hopefully convince you it’s worth it. 

I made the panel on the left by choosing markers then opening our fridge and using whatever reagents I happened to have. Then on the right, I redesigned the same panel following the principles we have discussed. 

Don’t have time to go over all the coexpression/spread matrix, or look at side by side data, but the complexity is reduced by nearly half. 


Match markers/fluors — Cytek panel building tool

NOTES;|
Violet Blue Red -
Emission 405 488 640
Marker | Rec. Dil. Fluor Marker | Rec.Dil.

395 BUW395

420 Bv4z2l

440 Super Bright 436

450 LIVE DEAD Blue eFluor 450

480 BV4B0

500 BUV49EG BV510 BB515

520 FITC

550 Pacific Orange Spark Blue 550

570 BUVSE3 BVS570 PE

580 cFluor ¥G584

600/ BUVE1S BVE05 PE/Dazzle594

660 BUVES1 BV&50 PE-Alexa Fluor 610 APC

B30 PerCP PE-Cy5 Alexa Fluor 647

590 PerCP-Cy5.5 Spark NIR 685

700 BV711 PerCP-eFluor 710 PE-slexa Fluor 700 APC-R700

730 BUV737

750 BV750

780 BW785 PE-Cy7 APC-H7

300 BUVEOS PE-Fire 810 APC/Fire 810
Total Non-Dump: 40

Total Dump: 0

Total Markers: 40

®» Cincinnati
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Presenter
Presentation Notes
Cytek offers this spreadsheet to aid with Aurora panels; it’s set up so that any two fluors next to each other either vertically (same laser, nearby emission) or horizontally (different lasers but same emission) have high similarity.

Where to find?


»

Match markers/fluors — Cytek panel design form

&% CYTEK

TRANSCEND THE CONVENTIONAL

Customer Name:
Customer Email:
Assay Goal:

Panel Design Request Form

Institution:

Customer Phone:

Species (human, mouse,rat, etc):
Type of cells/particles {example PBMCs, splenocytes, etc):
Please provide a schematic of the gating strategy to identify the populations of interest in this assay.
Please provide the staining protocol to be used, including proposed single-color controls.

Marker

Cell Type

Antigen Classification
(1,2,3)

Fluorochrome (proposed)

& 78 Cincinnati
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Presenter
Presentation Notes
If you ask either the core or a cytek application scientist to design a panel for you, we will ask you for all of this information first!


®
Plan your experiment — garbage In, garbage out

Checklist before acquiring experimental samples:

How many samples are needed for statistical power? Consult a biostatistician and plan for loss.
Remember to be consistent with nomenclature! HLA-DR # HLADR to a computer.

Will samples acquired on different days be compared? If so, need to consider batch effects.
Check the autofluorescence of your cells

Titrate any new reagents

<X X X X X

What controls are necessary (in addition to reference controls for unmixing)?
— Biological controls
— Gating controls: FMO or isotype
— Reference controls for batch effects

& 78 Cincinnati
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Presentation Notes
Now that you’ve designed your panel, you’re done right? Time to start acquiring data to put in your publication!

Not quite. You’re not just designing a panel, you’re designing an experiment. 


BN~

on

In summary

Define a population tree based on the goals of the assay
|dentify the critical populations — gate strategy
Determine which antigens are co-expressed and at what levels for each subpopulation
Choose the instrument you are going to use
— Check if a similar panel on the same kind of instrument is published
— Get the similarity matrix, the spread matrix and the brightness level of fluorochromes for that instrument
Check reagent availability

Balance fluorochrome brightness based on expression level, expression pattern and marker requirement (bright is
not always good)

Minimize spread:
— Choose fluorochromes that have minimal spectral overlap
— Assign fluorochromes that have significant overlap to different cell populations
Use the right reagents:
— Antibody concentration and clone affect the signal brightness. Use optimal concentration and right clone.

& 78 Cincinnati
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