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Consider a cell stained with 

three fluorochromes.

Spectral vs Conventional Flow Cytometry

Wavelength (nm)
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Spectral vs Conventional Flow Cytometry

The fluorescence intensity is additive, that is, it 

sums up wherever the spectra overlap.
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Fluorescence is measured only in a few defined 

ranges, one detector for each fluorochrome.

Conventional Flow Cytometry
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Conventional Flow Cytometry

Any fluorescence outside the defined 

detector ranges is not collected.
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Conventional Flow Cytometry

The fluorescence measured in some detectors 

includes spillover from other fluorochromes.
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Conventional Flow Cytometry

The spillover is subtracted 

by colour compensation.
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Wavelength (nm)

Spectral Flow Cytometry

There is no subtraction.
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Spectral Flow Cytometry

All of the fluorescence is included. 
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The fluorescence from each cell is measured at 

many points throughout the spectrum…
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Spectral Flow Cytometry
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…to define the overall fluorescence of each cell,

the sum of all fluorescence from all fluorochromes. 

Wavelength (nm)

F
lu

o
re

sc
e
n
ce

 I
n
te

n
si

ty

Spectral Flow Cytometry
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The Weighted Least Squares Method (WLSM) is applied…
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Spectral Flow Cytometry
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85,000 89,500

75,500

…to calculate the intensity of each 

fluorochrome on each cell.

Spectral Flow Cytometry
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The intensity of each fluorochrome on each cell is the Parametric Data.

Spectral Flow Cytometry
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AF color 1 CD45RA_BUV395 CD19_BV421 CD3_BV605 CD8_AF488 CD16/56+PE CD45RO_PerCP-Cy5.5 CD7_PE-Cy7 CD4_AF647 HLADR_APC-Cy7



33

AF color 1 CD45RA_BUV395 CD19_BV421 CD3_BV605 CD8_AF488 CD16/56+PE CD45RO_PerCP-Cy5.5 CD7_PE-Cy7 CD4_AF647 HLADR_APC-Cy7



34
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AF color 1 CD45RA_BUV395 CD19_BV421 CD3_BV605 CD8_AF488 CD16/56+PE CD45RO_PerCP-Cy5.5 CD7_PE-Cy7 CD4_AF647 HLADR_APC-Cy7
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AF color 1 CD45RA_BUV395 CD19_BV421 CD3_BV605 CD8_AF488 CD16/56+PE CD45RO_PerCP-Cy5.5 CD7_PE-Cy7 CD4_AF647 HLADR_APC-Cy7
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Data from the 405nm laser

Lymphocytes stained 

with CD4 BV605



Data from the 405nm laser

Lymphocytes stained 

with CD4 BV605
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Spectral Data Plot
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Spectral Data Plot
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10c PBMCs: Raw Data

BUV395 - beads
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10c PBMCs: Raw Data

BUV737 - beads
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10c PBMCs: Raw Data

BV421 - beads
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10c PBMCs: Raw Data

BV785 - beads
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10c PBMCs: Raw Data

AF488 - beads
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10c PBMCs: Raw Data

PerCP - beads
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10c PBMCs: Raw Data

PE - beads
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10c PBMCs: Raw Data

PE-Cy7 - beads
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10c PBMCs: Raw Data

APC - beads
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10c PBMCs: Raw Data

APC-Cy7 - beads
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10c PBMCs: Raw Data

Unstained PBMCs



Software & Workflow



ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC



ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

Daily: 
- Align Check Beads
- Every day:

- Fluidics
- Laser Delay
- Standardization 

Performance: 
- 8-peak beads
- Periodically:

- Linearity
- MESF
- Background
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ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC
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ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

From .csv 
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1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

From the List



ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

From the library



ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC
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SAMPLE GROUP:

Instrument Settings
• Detectors & threshold
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SAMPLE GROUP:

Instrument Settings
• Detectors & threshold
• Flow control
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SAMPLE GROUP:

Instrument Settings
• Detectors & threshold
• Flow control
• Agitation 
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• Flow control
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SAMPLE GROUP:

Instrument Settings
• Detectors & threshold
• Flow control
• Agitation 
• Event check
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SAMPLE GROUP:

Instrument Settings
• Detectors & threshold
• Flow control
• Agitation 
• Event check
• Cleaning
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SAMPLE GROUP:

Instrument Settings
• Detectors & threshold
• Flow control
• Agitation 
• Event check
• Cleaning

Unmixing Settings
• Colour panel
• Spectral References
• Autofluorescence
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Standardization Mode
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4.00 4.25 4.50 4.75 5.00

4.00 0.996 0.987 0.980 0.981

4.25 0.996 0.997 0.992 0.991

4.50 0.987 0.997 0.999 0.996

4.75 0.980 0.992 0.999 0.997

5.00 0.981 0.991 0.996 0.997

Align Check QC Beads



Medianpos-Medianneg at ST Mode PMT voltage settings 4.00 to 5.00

Standardized PMT voltage Setting
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PMT voltage setting 5.00 delivers about one 
log better resolution compared to setting 4.00
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ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

Single Colour Control



Single Colour Control
ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC
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Reference Spectra

All of the fluorescence from all of the lasers and all of the detectors is 
included in each reference spectrum.   

A reference spectrum is a set of values that defines the distribution of a 
fluorochrome’s fluorescence in the detector array.
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Reference Spectra are the same from single-colour cells or beads  

Single-colour cells Single-colour beads



• Cells or beads will both work fine.

• Treat the controls the same way the sample will be treated.

• Antibody capture beads are preferred when possible.

Single Colour Control Best Practices



• If using cells for single colour controls, you will need a corresponding negative control.

PerCP-Cy5.5 stained lymphocytes

Unstained lymphocytes

Single Colour Control Best Practices



• If using cells for single colour controls, you will need a corresponding negative control.

BUV737 stained monocytes

Unstained monocytes

Single Colour Control Best Practices



BV421

BUV395 BUV496 BUV563 BUV661 BUV737

BV480SB436 PacBlue

BV510 BV570 BV605 Qdot605 BV650

BV711SB702 BV785BV750 AF488

AF532 PerCP PerCP-eF710PerCP-Cy5.5 PE

PE-Dazzle 594 PE-AF610 PE-Cy5

APC

PE-Cy5.5 PE-Cy7

AF647 AF700 APC-Cy7

BUV805

Zombie NIR

Single Colour Control Best Practices

Compensation beads 

• Bright, well-defined signature

• Require only 1 negative control



• Do not substitute similar fluorochromes for what is in your sample.

Single Colour Control Best Practices



• Do not substitute similar fluorochromes for what is in your sample.

• This results in incorrect unmixing.

Single Colour Control Best Practices



Single Colour Control Best Practices

• Tandem dyes may have different degradation states.



• Tandem dyes may have different degradation states.

Single Colour Control Best Practices



• Tandem dyes may have different degradation states.

Single Colour Control Best Practices



• Because of tandem variability, it is not recommended that you use them for dump channels.

Dump Channels



• Single molecule dyes are much more consistent with each other.

Dump Channels



• Single molecule dyes are much more consistent with each other.

Dump Channels



• Single molecule dyes are much more consistent with each other.

Dump Channels



• Don’t try to match your viability dye to your dump channel.

Dump Channels
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Reference Spectra can be saved in the Spectral Reference Library



ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

Unstained (autofluorescent) Control

• Consider autofluorescence to be an additional colour(s) in your 
panel.

• Unstained control will be used to define the spectral reference 
for autofluorescence colours.

• Unstained control needs to be treated the same way as the 
sample.

• Autofluorescence Finder Tool



























ID7000 Workflow

1. QC

2. Experiment

3. Colour Panel (colour + marker) 

or 

Reference Spectra

4. Instrument & Acquisition Settings

5. Reference Spectra

6. Autofluorescence

7. Unmixing QC

Unmixing Viewer & Adjuster
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Panel Design



Panel Design

1. Know your fluorochrome

• Similarity/R2 value

• Brightness

• Availability

2. Know your sample 

• Primary: ON/OFF (lineage)

• Secondary: continuum

• Tertiary: low/unknown

• Gating Strategy 

R2 Value

spread spread spread
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• Gating Strategy 

Should I use similar dyes in my panel? 

Only with careful panel design! 
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Panel Design

1. Know your fluorochrome

• Similarity/R2 value

• Brightness

• Availability

2. Know your sample 

• Primary: ON/OFF (lineage)

• Secondary: continuum

• Tertiary: low/unknown

- Gating Strategy

B cell T cell Monocyte

CD3 - + -

CD19 + - -

CD14 - - +

- Highly overlapping fluorochromes
- Dim fluorochromes



Panel Design

1. Know your fluorochrome

• Similarity/R2 value

• Brightness

• Availability

2. Know your sample 

• Primary: ON/OFF (lineage)

• Secondary: continuum

• Tertiary: low/unknown

• Gating Strategy

B cell T cell Monocyte

CD3 - + -

CD19 + - -

CD14 - - +

B cell T cell Monocyte

CD45RA + + -

- Can often be co-expressed
- Dim/med fluorochromes



Panel Design

1. Know your fluorochrome

• Similarity/R2 value

• Brightness

• Availability

2. Know your sample 

• Primary: ON/OFF (lineage)

• Secondary: continuum

• Tertiary: low/unknown

• Gating Strategy

“Good” fluorochromes:
- Low overlap (e.g. BUV395)
- Bright



Panel Design

1. Know your fluorochrome

• Similarity/R2 value

• Brightness

• Availability

2. Know your sample 

• Primary: ON/OFF (lineage)

• Secondary: continuum

• Tertiary: low/unknown

• Gating Strategy?

Live/Dead Live gate = 1st gate



Panel Design

1. Know your fluorochrome

• Similarity/R2 value

• Brightness

• Availability

2. Know your sample 

• Primary: ON/OFF (lineage)

• Secondary: continuum

• Tertiary: low/unknown

• Gating Strategy?

Lineage gating 
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Small Particles
SPHERO™ Flow Cytometry Nano Fluorescent Size Standard Kit

Data courtesy of: The University of Nottingham
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Our Team

Nordics Regional Team

Regional Sales Manager

Michelle Jackson

Field Application Scientist

João Monteiro

Nordics Sales Account Manager

Sebastian Hedlund

Field Service Coordinator

Rudolf Bichele

Sony Biotechnology Europe 

Weybridge, UK

Customer Service and Operations

Field Service Engineer

Joris Jansen

Field Service Engineer

Paulo Urbano

Field Service Engineer

Edwin de Haas
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