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Seahorse XF Technology E R EIZEC)EMMBEE DT
You can no longer simply determine what cells are — you must also reveal what cells do

Traditional Endpoint Method Real-time Seahorse XF Technology
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Powerful predictor of cellular
performance in in vitro disease models

>2000 publications

~7000 publications in Immunology and
citing Seahorse XF Cancer research

Broad adoption Platform

in basic
research
XF kits and
reagents simplify
workflow
Established : -
standards for real- Expanding accessibility
time measurement of and relevance of bioenergetic
cellular metabolism measurements
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Glycolysis

ATP
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Respiration

| Oxygen ]

Fermentation of Oxidation of:
* Glucose * Glucose
* Fat
« Amino Acids {/

* Metabolism is measured via the rates of change in pH and oxygen concentration
« Oxygen Consumption Rate (OCR): Measurement of mitochondrial respiration
« Extracellular Acidification Rate (ECAR): Indicator of glycolysis
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XF Cell Culture Microplate /

Solid State Sensor

Cell Monolayer

Sensor Probes
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Fiber Optics
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A transient
micro-
Ril—1 chamber is
formed
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The sensor
cartridge is
raised,
bringing the
system back to
baseline
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» Gentle up/down
» 3 minutes standard
« Restores O2 and pH levels

* Probes remain Up

* Only in 24-well protocols Cycle ~|3 times

* Probes down- microchamber

MEASURE RBEs

e 2-3 minutes standard

« Manifold system injects all ports

INJECT of a given position “A” or “B” etc.

 then Cycle

or Research Use Only. Not for use in diagnostic procedures. °::' Agilent
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Cellular ATP Production Rate Profile
Seahorse XF Substrate Oxidation
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Intermembrane

space

Mitochondrial
matrix

Compound |Action Effect on OCR

FCCP depolarizes mitochondrial inner Increase
membrane
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Seahorse XF Glycolytic Rate Assay Profile
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Seahorse XF Real-Time ATP Rate Assay Energetic map

Agilent Seahorse XF Real-Time ATP Rate Assay
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Agilent Seahorse XF24 Islet Capture Microplate

Islet Capture Microplate

Islet capture
screen

Ul Q .
4 S Islets under screen

chorion intact chorion removed

Recommended
islet size >125 pm

Hippocampus # Cortex
https://www.agilent.com/en/products/cell-

analysis/seahorse-xf-consumables/fluxpaks-
microplates/seahorse-xf24-islet-capture-microplates

doi: 10.3389/fphys.2021.746367
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Metabolic
mechanism
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[ Oxidation ! ' | T cell Activation
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and/or | - —
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Stress Test o Stress Test ————  Oxidation I
(Advanced (Standard Stress Test ! Cancer cell
workflow) workflow) I TME and
and/or ! adaptation
A :
| ETC/OxPhos Long Caala | |
| function, | | Faty Acid o
: substrates and Oxidation
t Membrane transport
E Permeabilizer
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Cancer

Identify metabolic
liabilities

Immunology

Control cell fate
and function

Energy
Metabolism

Neuro-
degeneration

Rescue mitochondrial
function

Acquired
Metabolic Disease

Drive nutrient utilization

July 6, 2023
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Glucose metabolism as a driver for T cell fate & function
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Determining the Metabolic Consequences of Pharmacological Modulation of T Cell Activation
Yoonseok Kam, Lisa Winer, George Rogers, James Hynes Cell Analysis Division, Agilent Technologies, MA., USA
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Top 25 Hottest Articles

Rotenone +
Oligomycin FCCP Antimycin A

(&)
o
-

.y Naive T cells

; ;:z;zj:; - RAETHRNTRFEESRS @ BE 7
BETAHBBENRERNFEERANRE -
- SNREEEUENCERETHEEREE
RINIREEFR - RIRELATP -

OCR (pMoles/min)
n
o
o

0 20 40 60 80 100
Time (minutes)

Mitochondrial respiratory capacity is a critical requlator of CD8+ T cell memory development
van der Windt, JW, ... and Pearce, EL, Washington School of Medicine. Immunity 2012 Jan 27
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Agilent Application note: Assessing T Cell Bioenergetic Poise and Spare Respiratory Capacity Using Extracellular Flux Analysis
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Dar, S., et al. Bioenergetic Adaptations in Chemoresistant Ovarian Cancer Cells. Sci Rep. 2017. 7 (1): 8760.
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Agilent Application note: Identifying Metabolic Phenotype Switches in Cancer Cells Using the Agilent Seahorse XF Analyzer in an Hypoxic Environment
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Determining Mechanisms of Mitochondrial Toxicity using Agilent Seahorse XF Technology
Natalia Romero, Pamela Swain, George W. Rogers and Brian P. Dranka Cell Analysis Division, Agilent Technologies, Lexington, MA— USA
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Determining Mechanisms of Mitochondrial Toxicity using Agilent Seahorse XF Technology
Rogers and Brian P. Dranka Cell Analysis Division, Agilent Technologies, Lexington, MA — USA

: Agilent




Seahorse XF¥%1ii f& FA 5L 8F A Ao A 5%

€ Reprogramming @ Pluripotency QC © Differentiation O Differentiation
Potential Potential Confirmation

Adult Fibroblast Cells Stem Cells
Reprogramming Differentiation . ®

- NEFAMRN D IETEEE

"" — S ™ & — oo - EESMARSHEMNS S
* . FERERRONE

0cR 0CR ECAR or gPER och - EEFARSIEERE

2 z 2
g g =4
S S S ﬁl— J
. . . - EDRIMCHIEBREMG
2 B B
2 g g = o+ /W A e AR R
2 2 2 - HIEDEERERNEREZLHBE MY
® @ @
& & &
Low OCR/ High OCR/ Naive Primed Stem Progenitor Day 2 > Day 2
High Efficency Low Efficency Cell Cell
o Cells with lower spare o Distinguishing between o Higher glycolytic rates are o Increasing oxygen
respiratory capacity produce naive and primed indicative of proliferation consumption reflects high
iPSCs at a higher efficiency pluripotency predicts and self-renewal ability energy demand required
readiness for lineage for lineage commitment,
commitment differentiation and
maturation

July 6, 2023



BRI ER A AR 0 (B PRI IR S

FCCP Response Glycqusis is_ De:::reasec_l D_uring
3 ™ T;'F"’QE“"’ Differentiation — W IR {3 f 1E R E Al iR 0 (B AR =)
, 30 —Mdﬁmﬁﬁ CERREBRB R ERN
E.Il:,

—
[

- BB ERS A FEEr AR 2 {E1E
o) B EE f

ECAR (mpH/min)
(]
=

—
o=

Normalized OCR (pmol/min)
Fold induction over Baseline

=
1

MSC Adip Adip Adip MSC Adip
control Diff 1D Diff4D Diff 7D control Diff 7D

July 6, 2023 ~3'5.- Agilent



Seahorse B R1E

July 6, 2023 Agilent



EE B Rl
Eﬁ%ﬂﬂ 7

STEP 1 : X5

Before XF Assay Day of XF Assay After XF Assay
Analyze XF
Prepare for Set Up Run XF alyze
XF Assay XF Assay Assay AL
Results
Fluxpak = - . + +
Ty -
ASS ay 4 P e
Kits % E e
Complete XF media typically includes:
Assay Seahorse XF DMEM, pH 7.4 + © Seahorse XF Glucose
Medium .
Seahorse XF RPMI, pH 7.4 Seahorse XF Pyruvate
+ Seahorse XF Glutamine

: Agilent




STEP 2 : BIE4R X RE R E
Before XF Assay Day of XF Assay After XF Assay
Prepare for Set Up Run XF Anzlyze XF
XF Assay XF Assay Assay Resssuc;gs

- ABOUT AGILENT ¥ CONTACT US @ UNITED STATES ¥ ACCOUNT
- Ag ilent ‘ Trusted Answers

PRODUCTS APPLICATIONS & INDUSTRIES TRAINING & EVENTS SERVICES SUPPORT & RESOURCES ORDER CENTER

Home > Search

Refine Results Q SEARCH View per page: 20 v 1-20 of 7610 results

— Industry

Agilent Life Science Publication Database

Cell Analysis (7258)
The Agilent Life Science Publication Database provides an easy way to search scientific publications that reference and/or cite Agilent products. Search

publications by research area, cell type, cell ling, instrument, assay, or author. The resulting publications can be reviewed with links to the abstract, in the
Quick View, or be exported in MS Excel format and reviewed offline at a later time. (Click on the Download Results button to compile the results)

For Research Use Only. Not for use in diagnostic procedures.
Download Results

Genomics (351)

+ Research Area

+ Cell Type
+ Cell Line . .

CPT2 K79 acetylation regulates platelet life span
+ Tec:hnique Journal: Blood Adv / Publication Date: 13 Sep 2022 / Author. Fan X, et al.

Publication

Analysis Platf i i i
+ Analysis Platform Quick View ~ Supporting Products

https://www.agilent.com/search/?N=4294836537
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STEP 2 : 4 B &)

How to run an assay

1. Gather materials

Seahorse XF Assay
Learning Center

2. Prepare for assay
3. Setup assay
4. Run assay

5. Analyze results
Select your XF Instrument Type

6. Beyond the basics

Procedures, techniques & resources for a successful Assay

This learning center is designed to introduce you to the Seahorse XF assay workflow, with a focus on procedures and
technigues to ensure optimal XF assay performance and results. As you read through each section, the procedures refer
to using the Agilent Seahorse XF Real Time ATP Rate Assay to perform initial cell characterization. The techniques
described apply to all Seahorse XF Assays, such as seeding adherent cells, loading injection ports, etc. Only the required
consumables will vary according to your XF Analyzer model and XF Assay Kit. Select your XF Analyzer using the drop-
down menu, then click a section below to display the relevant content for that step of the XF assay workflow.

https://www.agilent.com/en/product/cell-analysis/how-to-run-an-assay
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Before XF Assay Day of XF Assay After XF Assay
Gather Set Up Run XE Analyze XF
ASEE) XF Assa Assa Assay
Materials y y Results
e ™
Prepare cells in XF plate Prepare sensor cartridge

]

Seed cells and
incubate overnight in
growth medium

Hydrate sensor
cartridge overnight

Add compounds to

Change medium
reagent ports

to
assay medium

"% Agilent
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2-step seeding _
100 uL of cells 150 pL of medium

N

1-5 hrs incubation
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Cell Mito Stress Test Glycolysis Stress Test
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Cell Density Titration
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STEP 4 Wave; %M* H&nin

A

{1
Select an Instrument XFeod6 b Sort By: @ Name O Date Search Q

Blank Dependency- Flexibility-XF XF Buffer XF Cell Energy XF Cell Mito XF Cell Mito
XF Mito Fuel... Mito Fuel Fle... Factor Assay Phenotype Test Stress Test Stress Test (A...

XF CO2 XF Glycolysis XF Glycolysis XF Glycolytic XF Glycolytic
Contribution... Stress Test Stress Test (A... Rate Assay Rate Assay (I...
Wave 2.6.3 -0 X

XF Cell Mito

Wave

Desktop

Definitions Groups

Generate Groups Add Group Collapse / Expand All Down uUp

p |njmiunsmtegies (1]
(2 %] Cell Type - Background
Pretreat t
“ @ relreatments o About Cell Types

Control > - ~ Control :
The Cell Type condition describes the source of
cellular material used for the XF Assay.
Information about the cell type, seeding
concentration, and passage number are

V] Assay Media O | Add described in these fields.

Mito Stress Test Assay Medium . Click the 'Add’ button to add a Cell Type.

4 Cell Type 1]

Cells (see Cell Reference Database... .

Experimental

> [l - Experimental :
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Group Definitions < xE#
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Plate Map &4 /5
Protocol E5atRE 1k

Run Assay &
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STEPS: il EIEEE

XF Assay Media

XF DMEM, pH 7.4 or XF RPMI, pH 7.4

+
Supplements

XF Glucose
XF Pyruvate
XF L-Glutamine
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o ANMNEMEBRBENREDRRXFERBEMERSS
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Bottle of Agilent Seahorse Required Volume of
XF DMEM, pH 7.4 XF DMEM, pH 7.4
or XF DMEM, pH 7.4 or XF DMEM, pH 7.4

+

Supplements — —]

XF Glucose XF Pyruvate XF Glutamine

( i I l 1. ESIEEERTAA 37°C 155 -
2. MOA supplements °
3. REEHF XF EARBEE 37°C IBTE=EIMNEANR -

H,0 bath, 37°C H,0 bath, 37°C




STEP 6: /&5t Al Ae

Standard XF Assay Workflow (except for XF Real-Time ATP Rate Assay & XF Glycolytic Rate Assay)

1 2 3 4 5 6
V > W - k ] k ] - |< ] 2> \j - E E )
250 pL Remove 200 pL Wash 2X with 1000 pL Add 450 pL Final volume Incubate 60 min
Leave 50 uL 500 L at 37°C, Non-CO,,

XF Real-Time ATP Rate Assay & XF Glycolytic Rate Assay Workflow

w - JG G0 TG

250yl Remove200pl  Wash1Xwith 1000 yL  Add 1000 L ";;gna;g C Remove1000yL  Add450pL  Final volume

Leave 50 pL 500 pL
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Correct Technique If bubbles are introduced during the washing/dispensing step
Aspirate and Dispense from
the well side, not the center Ensure the cells are never exposed to air




STEP 7: #Z1& 7% B A1 e

Prepare XF Tissue Culture Plate ]

with 50 pL plate coating
(e.g. Poly-D-Lysine, Cell-Tak)

Collect cells and
Prepare Cell Suspension

Seed Cells in 100 pL
XF Assay Media

V

Centrifuge XF plate

1-2 min
200x g
RT

No Brake

v Confirm
Seeding

Quality

Incubate 20 min
37°C, no CO.,.

NG
2

Add 400 pL
XF Media

4

Incubate 20 min
37°C, no CO.,.

s
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| 1. RIBIRAEER S el (Y]
Stock solution : © i A
i XFiAlgE R i
i (XF DMEM/RPMI, pH7.4) 5

. 2. #8Stock solution . c : : |
. #EEMworking ; |
i solution : » | Dilute with XF Assay Media @ @ @ :
E Stock Solutions Injection Solutions E
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h Assay Medium in
XFe24 each well

500 pL
l& 10X Compound A
556 plL

62 uL
* 10X Compound B

618 ulL

69 uL
lﬁ 10X Compound C

694 uL

/6 uL
lﬂ 10X Compound D

770 uL
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 Oligomycin 1.5 pM & Rot/AA 0.5 uM
« FCCP:0.2-2.0 uM

XFe96 FCCP titration with Cell Mito Stress Test
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Worccr  Poasecer oz 05 B B

Mean: 262 [S0: 11  Mean: 43.6|50:43  Mean: 726 [50:45 Mean: 533 |50:39 Mean: 1033 |50:87  Mean: 1053 | 5D: 63
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STEP 9: -4

37.0°C

Heater Off

Connected

l{‘E» Tray

| D | Probes

ME{RSeahorse XFiZ2st - BERBIIBEEEI7°C
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STEP 9: -4

i

ZhIEE Start Run

4

Load Calibrant Utility Plate
Ei%& .

Are you ready to load the Calibrant Utility Plate
and Sensor Cartridge’

I’'m Ready Cancel Assay

4

Calibration (10 — 20 77 %)

I
- Tl g
= o e .‘

ARBREHEMET @ (A-D TREE A A R et BE — AR
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STEP 9 J:TJ%'\% D}' Load Cell Plate

Calibration is complete, are you ready to load
the Cell Plate?

Open Tray Cancel Assay

£

- Load Cell Plate
:)"’ Remove the Calibrant Utility Plate and place the

Cell Plate on the thermal tray.

Load Cell Plate ‘ Cancel Assay

«-

r_(l\ Unload Sensor Cartridge
=

Are you ready to eject the used Sensor Cartridge and

Cell Plate?

\// Assay Complete!

The assay is complete and will now close.

Eject

Where do you want to go next?

View Results Wave Home
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OCR Data /n situ Staining Normalized OCR Data
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SKOV3 cells were plated at 1x104 2x10% and 3x104 cells per well Agilent technical overview:

Methods and strategies for normalizing XF metabolic data to cellular parameters
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Example of XF data normalization using in situ nuclear staining of HT-29.

XF Cell Energy Phenotype XF Cell Energy Phenotype
a020 r T - - 150
Aeald | Lorgnk | Avati erpetk
3500 - 160 :
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Qn a0 wo 600 0,0 1000 Q.0 2.0 40 6.0
ECAR (mpH/min) ECAR {mpH/min/1000 Cells)
Glycolysis Glvealvsis
BEFORE NORMALIZATION AFTER NORMALIZATION
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Agilent technical overview:

Methods and strategies for normalizing XF metabolic data to cellular parameters
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Wave B 52 - Normalization

Functions

Edit Normalization Mode

Normalization Unit Scale Factor
Normalization Values
‘ Select All ‘ 1 ‘ 2 ‘ 3 4 5 6
‘ Paste ‘
‘ Clear All Data ‘

[o]rf=]> &

Apply l ‘ Cancel
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Mito Stress Test Glycolysis Stress Test

Summary

B B

Save Save Normalize Modify Summary Export
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Export to X

 Excel

Microsoft Excel

=)

Export

* GraphPad Prism

GraphPad Prism

* Report Generator

Seahorse XF Real-Time ATP Rate Assay
Report Generator

Seahorse XF Glycolytic Rate Assay
Report Generator

|
(
Seahorse XF Glycolysis Stress Test
Report Generator

Seahorse XF Cell Energy Phenotype Test
= Report Generator |

Seahorse XF Cell Mito Stress Test
Report Generator

| Seahorse XF Mito Fuel Flex Test
] .} Report Generator
= 3 -} 3
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Report Generator &34

Seahorse XF Cell Mito Stress Test
Single-File Summary Report

Agilent Technologies

AF Mito and Glyoo Stress

Assay Mame: Test MCFI0A Protein Mormalized

Last Run: Bf25/2014 2:24 AN

Project Name:
Principal

Seahorse XF Cell Mito Stress Test Profile
Mitechondrial Respiration

Mitochondrial Respiration
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can be found on the Project Information tab. For Research Use Orly.
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g 150 Seahorse XF Cell Mito Stress Test Equations & Example Calculations
; 00 The parameter values and error bars in the Seahorse XF Report Generators represent the average of the individual well calculations for each
.'E' %0 group on the plate map. This is sample data only - not real assay result data.
=
e Seahorse XF Cell Mito Stress Test Profile
= Mitochondrial Respiration
g 50 ::::o:;:«udnd Oxygen ini; rate after 1 in A injection
Oligomycin Fccp Rotenone & »
e | | antimycinA Basal Respiration (Last rate before first injection) ~ (Non-Mi i iration Rate)
50 i g Maximal Respiration rate after FCCP inj ~(N
i} . : Protan Le sk ATR Pradustion i Spare M s Leek ey L : o —if'
Basal Spare Respiratory Capacity -50 T Capacity ATP Production (Last rate before injection) — rate after
-§ g Oligomycin injection)
Mot E § Spare Respiratory Capacity ~ (Basal
g_ Spare Respiratory Capacity as a % R / (Basal * 100
S (Last rate before in Injection) — (Last rate before
g Acute Response scuits Injection)
Coupling Efficiency ATPP Rate) / (Basal Rate) = 100
30 40 50 40 70 80 90 100 110

TIME [minutes)

Summary Printout | Bar Charts ‘ Normalize | Measures Sheet | Assay Parameter per Well | Sample Calculations |
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