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XF Assay Flow Chart

Prepare cells in XF plate

Seed cells and 

incubate overnight 

in growth medium

Change medium to 

bicarbonate-free low-

buffered assay medium

Prepare sensor cartridge

Hydrate sensor 

cartridge overnight

Calibrate sensors

Assay

Add compounds  

to reagent ports
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Good Cell Culture Practice

Watch for morphology or growth changes

- Age

- Contamination

Passage before confluence

Ensure consistent media components

- Lot test serum

- Fresh reagents & kept dark

Monitor incubators

- Humidity

- CO2
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Factors dependent on your cell type

• Cell number 

• Time in culture

• Cell line or primary cell

• Proliferating or differentiated

• Surface treatment

• Biological/physiological requirements

adipocytes neuronsfibroblast

• Cell Reference Database
https://www.agilent.com/cell-reference-database/

https://www.agilent.com/cell-reference-database/
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XF Assay Flow Chart

Prepare cells in XF plate

Seed cells and 

incubate overnight 

in growth medium

Key Factors in Cell Seeding

• Consistency

• Single cell suspension is optimal

• Consider cell attachment 

• Minimize edge effect 

Neural blastoma cells
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• Seed 80 mL  of cell suspension per 

well

• Allow plate to rest at room 

temperature in the tissue culture hood 

for one hour

• Allow cells to grow overnight in a cell 

culture incubator

Cell Seeding on XF96 Microplate

80 mL of cells

 

Performing the XF Assay 
 

5. Seahorse Bioscience Cell Culture Overview 

In order to obtain accurate and reproducible data from XF experiments, it is imperative 
that good cell culture techniques are established and practiced in a consistent and 
reliable manner.  The techniques for thawing, passaging, and seeding cells, washing 
and changing media, and making reagents have been employed and optimized for use 
with the XF instrument system.  Most of these techniques do not differ significantly from 
what most cell culturists practice, however, we have found that following these protocols 
in a strict manner allows for tight control of experimental variables associated with cell 
biology studies and assists with troubleshooting when problems do arise.  Most 
important, adherence to these protocols usually ensures success of the XF experiment. 
In other words: the better one practices upstream cell culture, the more reliable, 
reproducible and accurate the downstream XF data.  Please refer to the following 
sections to familiarize yourself with these cell culture techniques. 

 

 

XF Assay-Day 1 
 

 

6. Seeding Cells in XF96 Cell Culture Plates 
 

 
 
Assays are performed in a Seahorse 
96-well cell culture plate in conjunction 
with an XF96 sensor cartridge.  Both 
are formatted in a typical 96-well 
format, with rows designated A-H and 
columns 1-12. The seeding surface of 
each well is smaller than a typical 96-
well plate, but larger than a typical 384 
well plate. 

XF96 Cell Culture Plate 
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Criteria for Determining Optimal Cell Density

• Use OCR basal rates to determine optimal cell density
❖ For Glycolysis Stress Test, use measurement before Oligomycin injection (6)

❖ For Cell Mito Stress Test, use measurement before Oligomycin injection (3)

Glycolysis Stress Test Cell Mito Stress Test
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Determining Optimal Cell Density (XFe96)

5k 10k 20k 40k

❖ Good signal range– XF96/XFe96: ~ 20 – 160 pmol/min 

❖ Nice, consistent monolayer – not necessarily confluent

❖ Small magnitude of error

❖ Linear range of the cell type
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XF Assay Flow Chart

Prepare cells in XF plate

Seed cells and 

incubate overnight 

in growth medium

Change medium to 

bicarbonate-free 

low-buffered assay medium
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Day of Assay:  Prepare Assay Medium

Start from XF Base Medium, add substrates fresh

Glycolysis Stress Test Assay Medium
NO sodium bicarbonate
Low phenol red (3 mg/L)

1. Add fresh Glutamine 
(Not Glutamax)

2. Warm to 37oC
3. Adjust pH to 7.4

Cell Mito Stress Test Assay Medium
NO sodium bicarbonate
Low phenol red (3 mg/L)

1. Add substrates such as:
• Glucose
• Pyruvate
• Glutamine

2. Warm to 37oC
3. Adjust pH to 7.4
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Day of Assay:  Prepare Assay Medium

pH-ready XF media and supplements
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XF Assay Flow Chart – Adherent Cells

Seed cells and 

incubate overnight* 

in growth medium

Change medium to 

prepared assay medium
1 hr

37oC

No CO2

* Or longer, depending on cell type
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XF Assay Flow Chart – Suspension Cells

Wash cells into 

prepared assay 

medium

Count and Seed 

cells in XF Cell 

Culture Microplate

1 hr

37oC

No CO2
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XF Assay Flow Chart- Cartridge

Prepare sensor cartridge

Hydrate sensor 

cartridge overnight

Add substrates/ 

drugs to reagent  

ports
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Making Stock Compounds:  Constant Stock

180 mL

Assay Medium in 
each well

247 mL

10X Compound C
25 mL

XF96

222 mL

10X Compound B
22 mL

200 mL

10X Compound A
20 mL

274 mL

10X Compound D
27 mL
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Injection Port Mechanism and Proper Port Loading Techniques
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Spare
Capacity

Characterization of New Cell Types for XF Stress Test Kits

• Glycolysis Stress Test

– Cell Seeding Density

• Cell Mito Stress Test 

– Cell Seeding Density

– FCCP Concentration

Glycolytic
Reserve
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Characterization of New Cell Types

What we’ve learned…

• From:

– 5000+ publications

– Eight years internal development 

and experience

• About:

– Optimal cell density

– Typical oligomycin concentration

– Range of FCCP efficacy

– Acceptable ranges for OCR and 

ECAR

allows us to simplify the workflow

• Cell Density:

– Literature provides assay range

– Visual assessment is usually 
sufficient

• Oligomycin:

– 1.5 µM works for most cell types

• FCCP:

– Optimal concentration is almost 
always in the range of 0.2-2.0 µM*

* higher concentrations are used when BSA 
or serum is present
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Cell Density

• Use customer knowledge & Seahorse Cell Line 
Database to identify optimal density range

• https://www.agilent.com/cell-reference-database/

• Seed 3 plates:  cover range or best guess +/- 50%

• Visual inspection of cell density

https://www.agilent.com/cell-reference-database/
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Determining Optimal FCCP Concentration

❖ Maximal stimulation of OCR is observed
❖ The lowest concentration of FCCP that produces maximal stimulation of OCR
❖ Ideally the OCR is stable over 3 measurement periods
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Determining Optimal FCCP Concentration

❖ Maximal stimulation of OCR is observed
❖ The lowest concentration of FCCP that produces maximal stimulation of OCR
❖ Ideally the OCR is stable over 3 measurement periods
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XF Assay Flow Chart

Prepare cells in XF plate

Seed or Wash cells 

in assay medium 

Prepare sensor cartridge

Hydrate sensor 

cartridge overnight

Calibrate sensors

Assay

Add compounds  

to reagent ports

Real-time data acquisition 

and output


