The World's Most Advanced

Cell Metabolism Analyzer

geahorse Bioscience
A part of Agilent Technologies



Seahorse XF Analyzers:

20 Years Enabling Metabolic Measurements

Agilent Technologies
acquires
Seahorse Bioscience

2014 $

2016

HS Mini

=)

geahorse Bioscience
A part of Agilent Technologies




The Era of Cellular Bioenergetics

Immunology

Aging Hepatobiology & Cardiovascular
In vitro toxicity

$eahorse Bioscience
A part of Agilent Technologies



The 16th World Congress on Targeting Mitocho

DayA1 - Workshop

Mitochondrsjtal Function

Mitochondrial Intelligence

Dynamics - Al
Resilience + Evaluation
Innovation

Day 2 - Understanding the System | Day 3 - From Knowledge to Action

Mitochondria: Health - Prevention -
Energy s Communication Therapy - Longevity
Regulators

Translation + Resilience + Intervention
Energy - Systems Biology Future Medicine

Communication * Al Integration

g4 e Rl < NS
Al L T - o “
] LY Y &
;-
M@ i

WMS 2026 Agenda at a Glance




Day 1- Workshop LA

il i Seahorse 22 = | N HHy REIE | o 3 il
| hondrial Intell SR A Al X L BB
- Mitochondrial Intelligence , - 1

e 8 B I o L

Dynamics - Al

Resilience + Evaluation
~ Innovation

Mitochondrsjlal Function

CRBEH G Lo E s gtk S0
PBMC &k 4 &8 o & :} &(Mltochondrlal Health
Index, MHI) » % & iE‘Jﬁf)ﬁai’éﬁﬁ R R e

Al ¥ 838 © PRI S B o Ol T Spe
¥ A ZE S (Mito-targeted therapeutics ) = 2§
AP o

Seahorse Bioscience
A part of Agilent Technologies



Day 2 - Understanding the Syste:m

Mitochondria:

Energy &« Communication
Regulators

i - Energy - Systems Biology
) mmunication - Al Integrati

*Mito-EVs §* #8 tji

B E T st % .2 (Extracellular Vesicles) | ¥4 24
I FRBwe  BEE OB ANEE >
¥ ORT e Bl e

oM EiZR I BE T RAMBLELES
(Mitochondrial Transplantation) | Hjt » #-ik & a3k
R E R T e ied ) Smie > 24 4
4= EL Pe 2R o

Rt E_ m%' e

Seahorse Bioscience
A part of Agilent Technologies



Health  Prevention -

Therapy - Longevity

o ¥ ¥ (Metabolic Reset) :

JEH ST L RE e T BEFIE | o B4 * NAD+

e & f} F % A (Urolithin A) &£ 3 2 %8 p v
» %2 =B & & (Healthspan) -

ARFERR D A EREFTY HLHON F @2
A SRR A TR R U PR P ET

CRE R DECTT T SR

Seahorse Bioscience
A part of Agilent Technologies



0,

0,

0,



Measure the Two Major Energy Pathways

Extracellular \ Oxygen
Acidification Rate Consumption Rate
(ECAR) (OCR)
Glycolysis Mitochondrial

Respiration




Measuring Mitochondrial Respiration and Glycolysis in

XF Culture Plate
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Aerobic Respiration (OCR, pmoles/min)
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OCR (pMoles/min)

XF CELL MITO STRESS TEST
The Gold Standard That Makes You a Bloenerge
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Mitochondrial reserve capacity in endothelial cells
in responding to oxidative stress
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Mitochondrial reserve capacity in endothelial cells: The impact of
nitric oxide and reactive oxygen species
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Mitochondrial reserve capacity in endothelial cells
in responding to oxidative stress
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Mitochondrial reserve capacity in endothelial cells

in responding to oxidative stress
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Substrate Oxidation Stress Test
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Androgen receptor (AR)-driven growth in
prostate adenocarcinoma (PCa)

The MPC as a tractable therapeutic target in
AR-driven prostate tumors.
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Loss of Fabp4 and Fabp5 decreases fatty-acid uptake
and metabolism by CD8+ TRM cells and impairs their lo

maintenance

m OT-l 4 OT-l Fabp4-/Fabp5-"- Fabp: Fatty-acid-binding proteins
RM: Resident Memory
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Hu T Cell Activation Assay
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Effective immune modulator dosing can be me

_s-

using metrics calculated from T cell activation kinetic data
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Modulator efficacy test using XF Hu T Cell Activation Assay Kit. Pre-activated CD4+ T cells were
pretreated with different inhibitors at various concentrations for 30 min prior to the T Cell Activation
Assay. The kinetic graphs detected dose-dependent suppression of PER increase induced by CD3/CD28
Activator showing kinetic response variation depending on the inhibitor type.
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Glycolysis Stress Test Kit
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Glycogen Fuels Glycolysis to Promote Proliferation and

Invasion
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Nerve-to-cancer transfer of mitochondria during caneQJ

Nature volume 644, pages252-262 (2025)
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Review Article = Published: 28 July 2015

Physiological and pathophysiological roles of NAMPT
and NAD metabolism

Antje Garten, Susanne Schuster, Melanie Penke, Theresa Gorski, Tommaso de Giorgis & Wieland Kiess &

Nature Reviews Endocrinology 11, 535-546 (2015) | Cite this article
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Nature Reviews | Endocrinology
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NAD+ (Nicotinamide Adenine Dinucleotide)

NAM (Nicotinamide)
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Quantifying Cellular ATP Production Rate
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glycoATP Production Rate (pmol ATP/min) = glycoPER (pmol H*/min) (Eq. 2)
glycoPER (pmol H*/min) = PER (pmol H*/min) — mitoPER (pmol H*/min) (Eq. 3)
PER (pmol H*/min) = ECAR (mpH/min) x BF (mmol H*/L/pH) x Vol .. .~ (uL) x Kvol (Eqg. 4)
mitoPER (pmol H*/min) = mitoOCR (pmol O,/min) x CCF (pmol H*/pmol 0,) (Eqg. 5)
mitoOCR (pmol O,/min) = OCR basal (pmol O,/min) — OCR (Rot/AA) (pmol O,/min) (Eq. 6)
OCR,, (pmol O,/min) = OCR __ (pmol O,/min) — OCR ., (pmol O,/min) (Eq. 7)
mitoATP Production Rate (pmol ATP/min) = OCR,,, (pmol O,/min) * 2 (pmol O/pmol O,) * P/O (pmol ATP/pmol O) (Eq. 8)
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Fuel Dependencies for Energy Production Is Rev

B

Using XF Real-Time ATP Rate Assay

ATP Production Rate
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= e« Allows identification of
compounds that induce a

metabolic switch

» Detects compounds that inhibit
total ATP production (potentially
affect cell viability)

« Enables the studies of
dependency of cells on
particular fuels for energy
production
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Estrogen Receptor Positive (ER+) Breast Cancer Cell Lines

B

are More Oxidative than ER- or Control Cell Lines

mitoATP Production Rate
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Biological Models Used in Biomedical Research

2D cell culture , :
(monolayer) 3D cell culture Ex vivo In vivo

iPSC-derived Spheroids Scaffolds _ T
mature cells Organoids Orgarr\;on-a- Tissues
chip biopsies/slices
Low High

Biological Relevance
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The XF Flex 3D Capture Microplate-L

Plate top view

Cartridge
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v Optimal microchamber dimension for better
sensitivity

L’ v i :
Wel) bottom Dual color ring/mesh for easy handling

3D capture
screen

v' Large mesh size to reduce trapped bubbles

v" Optimized instrument mix parameters

sample
chamber

v’ Suitable for many material types (tissue, cell
clusters, small organisms, etc.)
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Optimized 3D Tissue Workflow
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Prepare compounds and

Deliver tissue punch to well and
perform XF assay
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Optimized 3D Tissue Workflow
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OCR (pmol/min)

Example Kinetic Data with
Multiple Rat Brain Tissue Sizes

XF 3D Mito Stress Test
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Mitochondrial function of
white adipose and brown adipose tissue
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Dr. Yu (Aaron) An Lab — UT Health Science Center at Houston
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CL-316,247 induces

B

“brown-like” mitochondrial phenotype in WAT

White adipose tissue
(WAT)

Brown adipose tissue
(BAT)

¢
D
) -|:&9£'o

<O
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20+ |
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=
50
0
I I [
0 32 Time (minutes) 28 160

Bl WAT-Veh M vBAT-Veh

Dr. Yu (Aaron) An Lab — UT Health Science Center at Houston

& 82 saT-ven
> 4 e Ve

WAT-Veh — « ‘0

- o)
= = Veh
b ig
2 “ -5
WAT - CL-316,247 S D EE— > —_— &'u 7O BAT-CL-316,247
R §
“ + CL-316,247, 1 week
Oligomycin A FCeP Rot/Ant A Oligomycin A FccP Rot/Ant A

200 -

160 - F}H 160 |

[

200 -

T [ - .
§ " \f:};\;:;i E § N pE . lEs=sss

‘f—?ﬁg

40 4 40 4

I I I I I 0
0 32 64 9% 128 160

I T T T T
0 32 a4 R 128 160

Time (minutes)
B BAT - CL-316,247

Time (minutes)

M'WAT-Veh  BWAT- CL-316,247 B BAT-Veh

Seahorse Bioscience
A part of Agilent Technologies



Angled view of
a single well
from top

Side view of
a single well

Solid
sensor
0 9.°@Q- T mm
\ ) height

Y
4 mm in diameter

190 pm thin film bottom

Sample reservoir size:

1 mm (H) x 4 mm (Dia.),
suitable for plating with
10 pL sample in matrix
(min= 8 pL; max =12 L)

Thin film bottom enabling
high-resolution imaging

Flexible — supports several
types of organoid cultures

Robust workflow

Only compatible with XF
Flex (not with XFe24)

Seahorse Bioscience
A part of Agilent Technologies



Work with 2 plating strategies

A 1 2 3 4

Add 250 pL/well
growth medium

Add 10 pL Matrigel
with organoids using
ice-cold pipet tips

20to 30 mininacell
culture incubator

Return to cell
culture incubator

;r &= = | B==1
/

\1/ = >

I
- A - ' -
Refresh medium
B as needed
> 1 2 3 4

Add 6 pL Matrigel without 20to 30 mininacell Add S5 pyL Matrigel
organoids to all wells culture incubator with organoids using
using ice-cold pipet tips ice-cold pipet tips

20to 30 mininacell
culture incubator

Single Step

v’ Easy to handle

v" Small and many
organoid

Two Step

v Advanced handle

v’ Large and less
organoid

Seahorse Bioscience
A part of Agilent Technologies
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Example Data —
MCF10A Organoid Culture (8-day culture)

Cytation 5
4x, Brightfield

Typical XF Mito Stress Test Profile

2000 n Oligomyrcin
FCCP
Rotenone + Antimyci
1600
=
£ 1200
[
E
=
=
8 800
3
400 !
L = ]
0 “- s sl S NN
0 20 40 60 80 100 120

Time (minutes)

. 625 cell/well . 1250 cells/well

. 2500 cells/well . 5000 cells/well

4x, Fluorescence, Hoechst
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Example Data: “

Stem Cell-Derived Mouse Liver Organoids (3-day culture)

Cytation 5

4x, Fluorescence
Hoechst

4x, Brightfield

geahorse Bioscience
A part of Agilent Technologies



Example Data:
MCF10A Breast Organoid Culture (6-day culture)

Cytation C10

60x, Brightfield 60x, Fluorescence, fixed sample

$eahorse Bioscience
A part of Agilent Technologies



OCR (pmol/min)

Seahorse XF Cell Mito Stress Test Profile

Rotenone and
Oligomycin FCCP Antimycin A
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Extracellular acidification rate (ECAR)
(mpH/min)

Seahorse XF Hu T Cell Activation Assay Profile

Activator
or Control 2-DG
200
Baseline Activation
= 150- -0~ Control
'g -8 Activator
=
2 100+
S
o
w
a 50
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0 25 50 75 100
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Seahorse XF Glycolysis Stress Test Profile Seahorse XF Glycolytic Rate Assay Profile
Glucose Oligomycin 2-DG Glycolytic Rates
451 Rot/AA 206
40 4 400
354 ) . @—@ Total Proton Efflux
30 4 -Grlz(s:g:zgc E 300 - # - & Glycolytic Proton Efflux
254 g
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20 E 200
154 =
[
104 £ 100
a.
54 N
0 04
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Cellular ATP Production Rate Profile
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B

Build Your Cell Analysis Lab with Agilent

Investigate dynamic cancer cell strategies with innovative cell analysis technologies

Seahorse XF BioTek o JCELLigence
BioTek BioTek Real-Time Multimode . NovoCyte g R IT'g
~ ) Automated Metabolic Microplate : Flow E Ceﬁ:a\m}e .
Imaging Systems Cell Analysis Reading ‘I Cytometry el Analysis

Liquid Handling
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