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Biological Models Used in Biomedical Research

2D cell culture | |
(monolayer) 3D cell culture Ex vivo In vivo
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Tissues
biopsies/slices

iPSC-derived Spheroids Scaffolds

Organoids -
mature cells rganol Organ-on

a chip

Biological Relevance

Low High

FDA News Release Promoting “Human-Based Lab Models”: FDA Announces Plan to
Phase Out Animal Testing Requirement for Monoclonal Antibodies and Other Drugs
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2D vs 3D Cell Culture Comparison
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PROS CONS PROS CONS

« Limited correlation of results + Recapitulate cell-cell and cell * Higher cost and longer culture
from 2D cultures to in vivo ECM interactions time

« Higher functionality and more
accurate gene expression

 Simple to handle, low cost

» Easy to genetically manipulate to « Limited cell-to cell or cell to « Nutrients/drugs are harder to

mimic disease models ECM interactions patterns penetrate
« Broad range of quantitative » More accurate representations < Quantitative metrics harder to
assays available of gradients across structures measure, lower reproducibility
* High reproducibility between  More reliable models for drug
experiments is achievable testing and toxicity studies

o Agilent




Comparison of Advanced Cell Culture Models

2D standard cell

iPSC derived

Spheroids Organoids

Organ-on-a-chip Ex-vivo tissue

culture

differentiated cells

v

T T

L B
« Days—week (cell » Self-assemble into * Requires special « Specialty microfluidic * Requires access to
type dependent) 3D structures media + scaffold devices live tissue
culture handlin Very eas » Expensive culture » Relatively easy » Technically challenge ¢ Only some chipsare < Limited viability
g ycasy medium/cofactors to generate and time consuming designed for sample ex vivo

* Labor intensive and maintain removal
Difficulty to Difficult - require
genetically Easy Easy Medium Medium to difficult Difficult animal genetic
manipu|ate manipulation
Quantltatlv.e High High Medium Medium Low Low
assays available
Reproducibility Medium (population
betwe:'en High Medium Medium heterogeneity) Medium Medium to Low
experiments
Recommended : .
XF Plate V7 V7 /V28 XF96 Spheroid plate Organoid Plate 3D Capture plate 3D Capture plate

March 12, 2026
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Spheroid Microplate for 3D analysis xr pro only)
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HCT116 colon carcinoma cells
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Protocol for Seahorse 3D Mito Stress assay in patient-derived pediatric brain b i o RX iV

tumor single neurospheres THE PREPRINT SERVER FOR BIOLOGY

Stefania Tocci, &' Jessica W. Tsai

doi: https://doi.org/10.64898/2025.12.03.691986

FIQLI e BhquExi'..f prepnnt doi: https://doi.org/10.64898/2025.12.03.691586; this version posted December 5, 2025. The copynght holder for this
prepnnt (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license fo display the preprint in perpetuity.
A tis made agailable under a CC-BY-NC-ND 4.0 International license.
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Oxygen Level of Physiology

Ambient Air
21% O,

Brain
4.4% O,
Schultheiss et al.,
1987
Dings et al., 1998

.......

Lung
5.6% O,
Wild et al., 2005;
Le et al., 2008;
Miller et al., 2010

Liver
5.4% O,
Leary et al., 2002;

Brooks et al,, 2004;
Brooks et al., 2007

Arterial Blood
13.2% O,
Brahimi-Hom
and Pouyssegur,
2007

Kidney
9.5% O,
Muller et al., 1998

Air

160 mm Hg

Lungs

100-150 mm Hg

12% O2

Circulation

50-100 mm Hg

Tissues
24202 2050 mm Hg

Hypoxia

<15 MM HE

InVivo O, Levels.

From de Souza (2007)*

20.8%
Atmospheric

13~19.5%

Physiologic
6.5~13%

2.6~6.5%

Patho-

physiologic
<2%




Comparison of Cell Culture and in Vivo

MULTIPLE PHASES OF OXYGEN EXCHANGE

Gas Phase 1

fl S P

MEDIUM DEPTH AFFECTS O2 DIFFUSION

OXYGEN CONSUMPTION IS CELL DENSITY DEPENDENT

Pericellular Oxygen is Protocol-Dependent

diffusion (ERR TR
gradient

PO, highly variable %12y

Free Radical Biology and Medicine 113
(2017) 311-322

Agilent



Metabolism Changed in hypoxia condition
(5% oxygen, the real in vivo condition)

Characterize metabolic phenotypes in hypoxia with XF Stress Tests

An XF assay conducted at 5% O, using the XF Glycolysis Stress Test reveals the Crabtree effect in tumor cell lines; whereas an
XF assay conducted at 5% O, using the XF Cell Mito Stress Test reveals decreased mitochondrial function in tumor cell lines.

140 - GlLTH‘ Gliqnfwin ?-i}(': 300 - Oligomyecin  FCCP Anti A/ Rot
< 120 - :E’ 260
£ 100 : E
E --Ambient Oxygen =~ 200
30 [=]

.g p -0-5% Oxygen E. 150 -8 Ambient Oxygen
e 40 - E 100 =0~ 5% Oxygen
3 20 - o 50 [

0 + T T T T T 1 0 T T T T

0 18 30 45 &0 78 a0 0 15 a0 45 60 7% 90
Time (min) Time (min)
XF Glycolysis Stress Test (MCF-7 cells) XF Cell Mito Stress Test (MCF-7 cells)

June 11, 2025 The New Agilent Seahorse XF Flex Analyzer Takes Real-Time Metabolic Analysis to the Third Dimension °::' Agilent



Hypoxia & Ischemia-Reperfusion

19.5% Ischemic state Reperfusion state
Proliferation Medium reoxygenation ( \
A
Oxygen 150 mmHg 2::13“4’ 2::8‘;“1‘
Oxygen loss in culture medium
q>, H W MPTP opening
=z Differentiation 2~2.6% A"aemb'cmetabﬂ's"‘ ﬂ
N Dormancy gegé?uescér%aecrﬁ 0.4% Acidification
0 g
% X):gen 70-50mm: (pausmg) o Cell death Glucoseapvruvate—)lactate Cytochrome ¢
H - Oxygen/~ 1520 mmHg Oxygen‘ <3 mmiig H* Na*  Na*Ca?* Na* Ca?*
29 " @
OXPHOS intensity H* Medium acidosis Apoptosis

4>, High mytotic index

Na*/H* exchanger Na*/Ca?*exchanger Na*/H* exchanger Na*/Ca?*exchanger




Analyze your cells in precisely controlled hypoxic conditions.

Agilent
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Seahorse XF Analyzers: 20 Years Enabling Metabolic Measurements

Agilent Technologies
acquires
Seahorse Bioscience

2014 é 2016

14 May 19, 2025 Agilent Seahorse XF Flex System and 3D Applications Agilent Proprietary ':Z' Agilent



New Product Introduction
The Agilent Seahorse XF Flex analyzer, consumables and 3D workflow
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Broaden Your Spectrum of
Real-Time Metabolic Analysis

91

From 2D cell cultures to
translationally relevant 3D models
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New instrument/software New 3D consumables New 3D workflows

May 19, 2025 Agilent Seahorse XF Flex System and 3D Applications Agilent Proprietary



3D Models That Can Be Used With the 3D Capture Microplate-L

Tested Models Other Potential Models

. Liver  C. Elegans
Tech Overview: Improved Assay
_ Workflow to Perform Metabolic  Multiple spheroids
TIssue Measurements with Live

Tissue Samples

» Zebra fish embryos

* Brain

App Note: A Superior System
for Real-Time Metabolic
Analysis with Brain Tissue and
Other 3D Models

« Organ-on-chip

» 3D printed tissue

* Be sure to consider
sample chamber size
when testing.

» Adipose

(beta tester)

» Tissue grown on a chip
(beta tester)

May 19, 2025 Agilent SAgitent SeaherseaXreFlex Systemamnd 3Didpplicatidersial — For Internal and DistribuigileahPrppsietary. DE-006684


https://www.agilent.com/cs/library/technicaloverviews/public/te-improved-assay-workflow-xf-flex-3D-capture-plate-5994-8286EN-agilent.pdf
https://www.agilent.com/cs/library/technicaloverviews/public/te-improved-assay-workflow-xf-flex-3D-capture-plate-5994-8286EN-agilent.pdf
https://www.agilent.com/cs/library/technicaloverviews/public/te-improved-assay-workflow-xf-flex-3D-capture-plate-5994-8286EN-agilent.pdf
https://www.agilent.com/cs/library/technicaloverviews/public/te-improved-assay-workflow-xf-flex-3D-capture-plate-5994-8286EN-agilent.pdf
https://www.agilent.com/cs/library/applications/an-superior-system-for-real-time-metabolic-analysis-5994-8309EN-agilent.pdf
https://www.agilent.com/cs/library/applications/an-superior-system-for-real-time-metabolic-analysis-5994-8309EN-agilent.pdf
https://www.agilent.com/cs/library/applications/an-superior-system-for-real-time-metabolic-analysis-5994-8309EN-agilent.pdf
https://www.agilent.com/cs/library/applications/an-superior-system-for-real-time-metabolic-analysis-5994-8309EN-agilent.pdf
https://www.agilent.com/cs/library/applications/an-superior-system-for-real-time-metabolic-analysis-5994-8309EN-agilent.pdf
https://www.agilent.com/cs/library/applications/an-superior-system-for-real-time-metabolic-analysis-5994-8309EN-agilent.pdf
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Day before

Preparation

( )
Hydrate cartridge
and prewarm plate

Prepare medium
Chill overnight

Prepare assay
Template

. J

Dissect tissue
of interest

(. N\
Tissue

"’

Prepare
Seahorse XF

| assay media

Prepare tissue

slice and punch

Optimized Seahorse XF Flex 3D Tissue Workflow

Day of assay

Deliver tissue punch to
well and place mesh/ring

v' Better sensitivity to ensure success
v Easy to get started for beginners
v’ Superior support from Agilent

May 19, 2025

Agilent Seahorse XF Flex System and 3D Applications

\

Agilent Proprietary

Prepare compounds and
perform Seahorse XF assay

1200+

800

400+

OCR (pmol/min)

0

Ollgo

ﬂl

Rat brain tissue

FCCP RA

Medla

Medium
control
1

100
Tlme (minutes)

o Agilent




Optimized 3D Tissue Workflow

May 19, 2025 Agilent Seahorse XF Flex System and 3D Applications Agilent Proprietary .‘:I::: Agilent



Dedicated Consumables
XF 3D Mito Stregs_ Test Kit

Jats®

Seahorse XF 3D Mito Stress Test Profile
Mitochondrial Respiration

Rotenone &
Oligomycin A FCCP Antimycin A

800

600

(pmol/min)

400

200

XF Cell MST Kit XF 3D MST Kit

Low concentration

Oligomycin 63 nmol
FCCP 72 nmol
Rotenone/Antimycin A 27 nmol

Oligomycin mix

Needs further dilution
(additional plastic tubes needed)

Rubber top small vials

Tool needed to open vials

Different resuspension
volume

Different port loading
volume

High concentration
720 nmol
540 nmol
300 nmol
Oligomycin A only
Ready to use
Screw cap 5 mL glass
vials

No tool needed

Same resuspension
volume

Same port loading
volume

Oxygen Consumption Rate (OCR)

v" Solutions tailored for 3D models

v' Large vials and screw cap for simplified preparation steps

¥ B W e v Optimized protocol to minimize user errors

Time (minutes)

March 12, 2026 Agilent Seahorse XF Flex Analyzer and Consumables. Agilent Confidential — For Internal and Distributor Training Use Only. DE-006684




XF Flex 3D Capture Microplate-L vs XF24 Islet Capture Microplate

XF Flex 3D Capture-L XF24 |slet Capture

Parameter Flex 3D Capture XF24 Islet Capture
Microplate-L Microplate

Ring Black PET, easy to see Clear Polycarbonate
and orient

Mesh 285 ym PES 170 ym Nylon

Microchamber 8.5 uL 17 puL

Sample Chamber 250 ym x 3.15 mm 250 ym x 3.15 mm

Recommended 3 min mix-0 min wait-3 3 min mix-2 min wait-3

Protocol min measure min measure

Improved mixing and
probe position parameters
(automatically set by

barcode)
Recommended OCR 100-1500 pmol/min None specified
Theoretical Rate ECAR 15-267 mpH/min
Range
Compatible Analyzer  XF Flex XFe24

March 12, 2026 Agilent Seahorse XF Flex Analyzer and Consumables. Agilent Confidential — For Internal and Distributor Training Use Only. DE-006684



: Demonstration of improved sensitivit
Dedicated Consumables g y

Seahorse XF Flex 3D Capture Microplate-L

250

40+

= 200+ <= 3D capture _
£ microplate-L E 30- ¢ 3D capture
3 150 I microplate-L
3 G
=i 100 ,/@ < Islet microplate £ 207
3 <

50— |

————————————— & LLOD Q 0F-------=------------. &LLOD
0 : | : : ﬁ____-ﬁ---——é ¢ Islet microplate
0 50 100 150 200 0 . i . !
0 50 100 150 200

K562 Cell # (x 10%) K562 Cell (x 10%)

May 19, 2025 Agilent Seahorse XF Flex System and 3D Applications Agilent Proprietary



3D Mito Stress Test with the XF Flex 3D Tissue Workflow

XF Flex analyzer + Flex 3D capture XFe24 analyzer + Islet microplate
microplate-L does not provide sufficient sensitivity.
 oiigemye Fobp  Rotdnone/antimycin A 30 uM 20pM  10pM
. Oligomycin A FCCP  Rotenone/Antimycin .| Oligomycin A ol Rotenone/Antimycin A
800 - 800
— r c
g F?*}':,---- ,,,,,,,,, 1""#:"’.'."" E
S 600 2D { iy T o 5 60
g- I T t—1 .o ;‘ \g;
§ " .*\\\ § 1 _— - - ——FF - F ¥ N
200- — MSTwith tissue X 00 F—I}} S S S S S S e S f/ff—?‘li\i\i\t
— Medium control with tissue ‘\\y —®- MSTwithtissue
" - . -@ Medium controlwith tissue =
T T | l T | | |
0 36 72 108 144 180 0 48 96 144 192 240

Time (minutes) Time (minutes)

March 12, 2026 Agilent Seahorse XF Flex Analyzer and Consumables. Agilent Confidential — For Internal and Distributor Training Use Only. DE-006684



Example
Mitochondrial function of white adipose and brown adipose tissue

White adipose tissue

ST (WAT)
p— :?_ y { ;8?%) Brown adipose tissue
oo \JE) (BAT)
Non-normalized Normalized by weight
Oligomycin A FCCP Rot/Ant A 600 - Oligomycin A FCCP Rot/Ant A
800
500
700 | Py
()
— ? I
.S 6004 D400 9o / { ~
e HH 1T | g 117
ol Tl Y - 300 4
400 E '{‘Pf%—{ £
o S
Q £
O 300 - 8,200 -
\?HH% O 100 4
0 | | | | | 0 | | | | |
0 30 60 90 120 150 0 30 60 90 120 150
Time (minutes) Time (minutes)
BWAT W BAT B WAT W BAT

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

June 11, 28y 19,2025 The NS R ANRFEXF TFRX RYSIHY 3R RARRICRIA0S bolic Analysis to the Third DIRGHERIProPrietary



Example
CL-3176,247 induces "brown-like” mitochondrial phenotype in WAT

ST
o .,
— 4 —_— O~ BAT-Veh
White adipose tissue WAT-Veh N ¢ uﬁ,o
o : W (WAT) e T Veh
—) ] { -8?) Brown adipose tissue > @
o < .\Jbo (BAT) - S 4 -\ch?? BAT - CL-316,247
WAT - CL-316,247 = — e — 30 ,
s
* %+ CL-316,247, 1 week
ol OligomycinA  FCCP Rot/AntA mof] Ol9OMYONA - FCCP RoOUANLA o |- ONgOmycin A FCCP RoVANtA
180
160 160
160
140
— —~201 —~20 -
20 ] X P, BH’H X F\“*‘ Z H
o 14 \%T‘EH;{ i A
Qoo &&‘miﬁig% O g0 8 50 \};’HH \fﬁ ; é
80 %
60 - 40 4 40
40 4
| | | 0 | | | ! | 0 i i i ‘ i
0 32 64 9% 0 32 64 9% 128 160 0 a2 o s 128 160
Time (minutes) Time (minutes) Time (minutes)
B WAT-Veh M BAT-Veh B 'WAT-Veh B WAT - CL-316,247 Bl BAT-Veh M BAT - CL-316,247

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

June 11, 28y 19,2025 The NS R ANRFEXF TFRX RYSIHY 3R RARRICRIA0S bolic Analysis to the Third DIRGHERIProPrietary £ Agilent



Normalization Strategies for 3D Tissue Assays

Protein Assay Baseline
Mitochondrial Respiration

OCR Data = Normalized OCR Data 1‘” ;R - - "';‘“' mﬂ
.’g é Baselined OCR Data
2 g
& = 0 pm 20uM 10 pM
x E 1507 CigonpoinA FCCP  Rolenone/Antimyoln A
o
I . . “"; . ; S S _ Poq
%0 S0 100 180 200 8 % 50 100 150 200 g™ ’
Time (minutes) Time (minutes) § —
501 -+ Control Brain Tissue
-~ MST Brain Tissue
00 5I0 1(l)07 1;0 260

. Time (minutes)

Tissue Area
1000+ OCRdata 500 Normalized OCR data

~ 8004 —

£ 400

"'—E" 600 g

E g 300

-t £ - v Several normalization options available depending on

o 200+ -4 100 . d d b- . . . . h

g tissue type and study objective (protein, size, weight,

[=]
|
o
1

Tmm 1.5mm  2mm basellnlng, DNA, etC)

Tmm 1.5mm 2mm

June 11, 28y 19,2025 The NS R ANRFEXF TFRX RYSIHY 3R RARRICRIA0S bolic Analysis to the Third DIRGHERIProPrietary



Customer Experience at Demos and Trainings
Adipose tissue slices (US institution)

White adipose tissue slices

Oligomycin A FCCPR 7.5 FCCRE 15 RotAA

800
s v" Robust response to FCCP and Rot/AA
EOLITTT - v '
I S AR tas aanes: YT SHE

200 v A small but clear response to

. Oligomycin
I l l I
o . . v Variability is low — due to optimized
tissue placement technique
Customer comments:

“Wow. The data is amazing. The error bars are
smaller than my 2D culture assays.”

3. Agilent




Customer Experience at Demos and Trainings
Retinal tissue (US institution)

Retinal tissue (16 samples)

Oligomycin A FCCP—— _ + Rotenone/Antimy. ..
800 - }-o -4 |
_ IOSYib o *% v Robust response to all modulators
E 600 _$.t.+_§.—‘_._'_._"’ . °'7II'—H *—o—o \ L S S
3 | | i | u. v' Decent SRC
a N \
ot 4 i \ . - . . .
: 400 *\_\_,_ Lt \L v" Variability is low — due to optimized
. R tissue placement technique
-
i T I -
0 34 68 102 136 170

Time (minutes)

B nowvmsT [ MSTRPE

i3 Agilent




STAR Protocols ¢ CelPress -

OPEN ACCESS

Protocol for real-time measurement of
mitochondrial respiration in the mouse ocular
posterior pole using a Seahorse XFe24
analyzer

Mitochondrial respiration

£ 4.5 OLIGO FCCP ROT/AA
2 "y a
" ! E :
Il Basal respiration E ATP-linked Spare P
o RS <0 o) 2 : feSpifati0n§ : capaci % 1.0
g o0e p < 0.0001 510 : ; : pocky = ***p = 0.0004
] = 5 0.8
g 084 = g 0.6-
§ 04- 2 05 i /Maximal E
B £ g . ‘M respiration 7 g "
§_ 0.2+ o : £ 0.2-
= (14 | g
S ($) \ QO 0.0+~
o 0.0- S O 0.0 - T S & F
TOUITUG O & &S 0 50 100 150 200 & SF
: | <‘\Q &Q & . . 6‘& 6‘& &
| R Time (minutes) R AT

e 1 mm punch & 2 mm punch -« Whole RPE-ch-sc

March 12, 2026 Restrictedity label Regulatory statement (if applicable) :: Agilent




Customer Experience at Demos and Trainings
Aorta tissue punches (US institution)

Oligomycin A FCCP 1.5°CCP 3 Rot/AA Oligomycin A FCCP 1.5CCP 3 Rot/AA

|| il

01 l | w I w l w 1 | { | l 1 l { | i

o o
1

OCR (pmol/min)

o

OCR (pmol/min)
— ("] N

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (minutes) Time (minutes)
W Healthy, W Healthy, B Healthy Unhealthy B Unhealthy + Plaques
control MST

v" Robust response to all modulators
v" Very high SRC

v" Variability is on the high end

5,3 Agilent




Customer Experience at Demos and Trainings
Pancreatic tissue slice punches (US institution)

7004 Oligomycin FCCP Rotenone + Anti...

600 | '
£ 500 ] T
30| H H + } % t } + v" Robust response to all modulators
= 300 T = \ )
g 200 - o ' \ 4 Vel’y I|tt|e SRC

100 l “\ - T . oo ) . ) - .

’ | | 3 £53 v Variability is high — futher optimization
0 20 40 60 80 100 120 140 160 1 IS needed

Time (minutes)

. Mito Stress Test-...

i3 Agilent




Seahorse XF Flex Pancreatic Islet Workflow

Day before assay Day of assay
Isolate islets and Prepare media and Deliver islets to well and Prepare compounds and perform
prepare assay collect islets install capture screen XF assay

Wash in assay
medium

Recover 37 °C,
5% CO, overnight

Rat islets

Glucose SpM 3pM  S5pM
# or media Clige FCOP  Rot/AA

200 4

Hydrate cartridge and
prewarm plate

. . ;} —%— High glucose
| e I Low gl
Prepare assay template g 150 e h{ _ i -+ Lowhcne
S 100_..,‘_{......‘;,{'-“ sesgpesise
. \!!} :
S i

Time (minutes)




XF Flex 3D Capture Microplate-S/L vs XF24 |slet Capture Microplate

XF Flex 3D capture XF Flex 3D capture XF24 islet capture microplate
microplate-S microplate-L

Ring Black PET, easy to see and orient Clear polycarbonate
Mesh 170 pm PES 285 pym PES 170 pm nylon
Imaging with mesh Compatible with Hoechst Auto fluorescent, not compatible with Hoechst staining post assay
staining post assay
Microchamber 8.5uL 17 pL
Sample chamber 250 ym x 3.15 mm 250 ym x 3.15 mm
Recommended protocol 3 min mix - 0 min wait - 3 min measure 3 min mix - 2 min wait - 3 min measure
Improved mixing and probe position parameters (automatically set
by barcode)
Recommended theoretical rate range OCR 100-1500 pmol/min None specified
ECAR 15-267 mpH/min

Compatible analyzer XF Flex XFe24




Example Data
Rat pancreatic islets with high and low glucose

600 Rat Islet OCR Data 600—
Glucose 5 uM 3 uM 5uM = 2.5mM Glc MST
— or medium Oligo FCCP Rot/AA = E 16.7 mM Glc MST
C © —
E 400 - E 4004
3 Fes =
S :
“200~L . P 7{3.{;1 = = S se 00 o 200
U e -
o >3 s . T
EZesoes -
0 { I N
32 64 96 128 160 20 00%6 <&° QQ)@Q D Qgéé 6.\\00
Time (minutes) % Q QS A R{ ) g
Qg?‘ QL Q}C)Q’ KN\ <2,\oé’
A\ 2
B 25mMGlcMST [l 16.7mMGIcMST [l 2.5 mM Gic Ctrl o R CJQQ,\ < ?,SQ

v" Typical Islet assay evaluating high and low glucose followed by Mito Stress Test assay
v' Stable OCR with islet media control demonstrates health of islets in course of assay

v SHA provides output of multiple mitochondrial parameters that are indicative of mitochondrial

function




Seahorse XF Flex 3D Capture Microplate-S
Demonstration of improved sensitivity using islets

v Marked sensitivity improvement

enables researchers to work with

= 0 Bl 3D Capture-S/XF Flex ~25% the number of islets previously
£ 3004 T Islet/XFe24 T needed
8 v' Researchers harvest limited samples
o
ad 200
O
@)
B 1004
(©
a ]
0_

20 islets/well

4.3+ Agilent



Example Data: HCT116 Cancer Spheroids

Spheroid OCR Data 400+
3 UM 1uM 1 UM
Oligomycin FCCP Rot/AA =
400 | _ £
< e [
£ 300 - B = E
g | &
&82004 %% S
© ‘s .
(U =% Y / \
© 100 L = ) Y
0 x l | 1 l
24 48 72 96 120
Time (minutes)

v MST assay with 20 HCT116 spheroids per well (Day 7, about 150 um diameter).

v Robust basal OCR and clear responses to all 3 modulators
v SHA 3D Mito Stress Test companion view provides output of multiple mitochondrial parameters

2% Agilent




Seahorse XF Flex 3D Capture Microplate-S
Demonstration of improved sensitivity using spheroids

H 3D Capture-S on XF Flex

R |[slet Capture on XFe24 v' Marked improvement in data
quality (smaller error bars
relative to signal)

v' 3-4x more sensitive

OCR (pmol/min)
— N w n Ul (o)
o o o o o o
T T £ £

OO
RXXXXXR
0%%% 020 0%
0%6%%% % %%

2020 % %% %%
o2 %S oTetecee

L) C,
= Lolele e

10 20 40 60

. 10/well 20/well 40/well 60/well
Spheroid number




Customer Experience at Demos and Trainings

Stem cell-derived islets (European institution)

Stem cell-derived islets

600 { Accute Oligomycin A FCCP Rotenone/Antimy. .. 350 9 Accute Oligomycin A FCCP Rotenone/Antimy. ..
300 A .
500 | Baselined
. 250 1
= 400
S L 200
S 300 e 150 | '
‘9 L& & = A o
& 200 - 100 -m
o
100 1 paa S 22 T 50 4
®essocsee
0 Poo Itooooooq...'.ﬂ..l 0 I
-50 : . .
! T T T 1T 1T 1 T T T 1 I f l
0 20 40 60 80 100 120 140 160 180 200 220 240 260 0 20 40 60 80 100 120 140 160 180 200 220 240 260
Time (minutes) Time (minutes)
B 10ko 20-KO B 30-k0 B 40-K0 @ s0ko0 B 10Ko 20-KO B 30ko B 40-ko0 W s0-ko

v Robust response to all modulators

v' Clear seeding density-dependency
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Customer Experience at Demos and Trainings
Rat and Mouse Islets (US Institution)

Rat islets, 10/well
350 4 Accute Oligomycin A FCCP Rotenone/Antimy... ‘/ Robust response to a" modulators

v" Variation for mouse islet is high —

panans \ more optimization on islet

OCR (pmol/min)
- - N N
=]
<]

o (1]
o o

L I
gil

. placement technique is needed

0 20 40 60 80 100 120 140 160 180
Time (minutes)

B towcic M Highcle M Medium ctrl

Mouse islets, 10/well Mouse islets, 10/well

ne/Antimy.

Accyte Oligompycin A FCGP Rotenope/Antimy. Accyte Oligompycin A FCCP Roteno
200
—_ 200 A
Zass222 ﬁ%
£ s [ \
= T - ES | \
£ ! [ i / +
= O S i 3 \
[+4
[w) \
le]

B{Hfﬁ%&;ﬁﬁ%@ﬂ Wﬂ;ﬁﬁmmﬁz

f—‘fi - -
I I [ [ I
0 36 72 108 180 0 38 76 114 152 190
Time (minutes) Time (minutes)
B owcic M Highcle M Medium ctrl

B towclc M Highcle M Medium ctrl




Customer Experience at Demos and Trainings
Multiple cancer spheroids (US institution)

Multiple cancer spheroids

300 - Oligomycin A FCCP ne/Antimy
E i v" Robust response to all modulators
8 v" Clear seeding density-dependency
S 100 . . . .
° v" Variation is high — more
e optimization on spheroid placement
| * technique is needed
0 26 52 78 104 130
Time (minutes)
B spheroids (5) I spheroids (10) [ spheroids (20) [ spheroids (40)
Customer comments:

“We have tried with another system before
but were not able to see any responses.”
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Seahorse XF Flex Organoid Workflow

1. Seed cells or organoid
fragments in matrix
scaffold in sample
reservoir (10 puL/well)

2. Grow organoids
(up to 10 days)

3. Refresh medium as
needed

1. Hydrate sensor

2.

cartridge
(1 mL/well)

Incubate at 37°C,
non-CO,

L

Day of assay

Wash organoid plate, prepare
compounds, and perform XF assay

Image organoid culture and

analyze XF assay result

Prepare compound

! ! solutions

&

/ TR

“l

Load
cartridge

Exchange

buffer
’ Run ]

XF assay

CallbratA‘ [

1000 Oligomycin FCCP orBam15 Rotencne/Antimycin A

8004 l
€
£ 6004
[=]
£
=
o 400- o
[&]
=]

2004

s
0 T — T 1
0 50 100 150

Time (minutes)

XF Seahorse Analytics

v' Work with 2 plating strategies

v" Support several organoid structures

v" Provide serval normalization options and dedicated data analytics

“i Agilent



Seahorse XF Flex Organoid Microplate Product Overview

Plate top view

dt—.JL_._ 1

Sample reservoir size:

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

Angled view of

a single well Solid

1 mm high-resolution imaging
Side view of Jj/v ' L ’. height Flexible — supports several
a single well 4 mm in diameter types of organoid cultures

Robust workflow

from top : sensor i Thin film bottom enabling
= 190 pm thin film bottom |

Only compatible with XF
RSttt Flex (not with XFe24)

Agllenl



Work with 2 plating strategies

A 1 2 3 4
Add 10 pL Matrigel 20to 30 mininacell Add 250 pL/well Return to cell
with organoids using  culture incubator growth medium culture incubator

Single Step

ice-cold pipet tips

r === | ==
| v Easy to handle
| 2 2 v'Small and many
I ) i organoid
o Refresh medium
as needed

B

1 2 3 4
Add 6 pL Matrigel without 20to 30 mininacell Add 5 pL Matrigel 20to 30 mininacell
organoids to all wells culture incubator with organoids using  culture incubator
using ice-cold pipet tips ice-cold pipet tips TWO SteD

v Advanced handle

v'Large and less
— organoid

YR

|

Agilent



Example Data — MCF10A Organoid Culture (8-day culture)

Cytation 5
4x, Brightfield

Typical XF Mito Stress Test Profile

2000
n Oligomycin
FCCP
Rotenone + Antimyci

1600
;’I ~=!___!H!

1200

% OCR (pmol/min)

0 F U W W A
0 20 40 60 80 100 120

Time (minutes)

. 625 cell/well . 1250 cells/well

. 2500 cells/well . 5000 cells/well

4x, Fluorescence, Hoechst




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

Cytation 5

4x, Fluorescence
4x, Brightfield Hoechst

Agilent




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

Cytation C10

60x, Brightfield 60x, Fluorescence, fixed sample

:'%. Agilent




Customer Experience — Beta Testing
Intestinal Organoids (European Institution)

400

Oligomycin A FCCP Rotengne/Antimy... X X
” 1 v" Workflow easier and more consistent than
200 T A previous methods (droplet/dome of
; ! embedded organoid material)

v" Our normalization methods that do not

OCR (pmol/min)
)
o
S

require pooled samples from each

= - experimental group are great.
. N3 (Normalization options are being trialed at
1 - - I | this site.)

0 30 60 90 120 150
ime (minutes)
Fill Oligo 10 uM Fill Oligo 20 uM Fill Oligo 30 uM
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Customer Experience at Demos and Trainings
Brain Organoids (US Institution)

150 - CM2 UT
= -+ CM5 UT
£ 100 v Robust response to all modulators
g v Very little SRC
X 50- v Variability is relatively high -
8 optimization on organoid placement

technique is needed
O I || I 1 1
0 50 100 150 200 250

Time (minutes)

Note: Brain organoids were grown in another device
and transferred to XF Flex Organoid Plate

4.3+ Agilent




Customer Experience at Demos and Trainings
Intestinal Organoid (US Institution)

1:4 '1:8' 1:16 :1:32 1:64 500 |
S o. v.-.7 4 ‘A e TR X ‘. .’
R A . . , .
;.o;‘.é.n,' g - g e G : 400 - -
.f,..‘ ; h 4 ¢ s '0.. . o
of ; ., =t 4 . 5 . 300 +
@ ; ¢ e \ 4 e ‘ . £
B D | . éo Y "‘, . . R 2 K ¥ 1 —
'.,.‘0,'. _.0 K ° - 200 - 4 1
S e © TN - o ' /| T
q’.‘. d"'. l.' .‘ g ) @ : - T T
. @ ’ 20 - o 3 o @ e L i ¢ . 100 -
toe b 7y =y > ‘ ' |y B S s s«
Pty

)
®

1:128 Oligomycin A FCCP 2 FCCP 4 Rot/AA

)

OCR (pmol/m

. "°.. s ¥ o T2 ¢ z 0 > $| 4§ —— —
‘H.;' i ? g & o ‘ . L iqtr---++=--—4+L 7 ][ 1 L IJ1L &
D “ . _.b A o 4 ~
LN T e o 0 y i LS . [ | | | ‘
‘o q ®° 0 32 64 96 128 160
@ ° e . 'Q % e Time (minutes)
Groups Details
| B2 | RS | RRLG
1:3 B 64 | 1128

v" Successful growth and imaging of organoids
v Robust response to all modulators

v High SRC

A
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Comparison of Advanced Cell Culture Models

2D standard cell

iPSC derived

Spheroids Organoids

Organ-on-a-chip Ex-vivo tissue

culture

differentiated cells

v

T T

L B
« Days—week (cell » Self-assemble into * Requires special « Specialty microfluidic * Requires access to
type dependent) 3D structures media + scaffold devices live tissue
culture handlin Very eas » Expensive culture » Relatively easy » Technically challenge ¢ Only some chipsare < Limited viability
g ycasy medium/cofactors to generate and time consuming designed for sample ex vivo

* Labor intensive and maintain removal
Difficulty to Difficult - require
genetically Easy Easy Medium Medium to difficult Difficult animal genetic
manipu|ate manipulation
Quantltatlv.e High High Medium Medium Low Low
assays available
Reproducibility Medium (population
betwe:'en High Medium Medium heterogeneity) Medium Medium to Low
experiments
Recommended : .
XF Plate V7 V7 /V28 XF96 Spheroid plate Organoid Plate 3D Capture plate 3D Capture plate

March 12, 2026
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Build Your Cell Analysis Lab with Agilent

Investigate dynamic cancer cell strategies with innovative cell analysis
technologies

Seahorse XF BioTek c «CELLigence
BioTek BioTek Automated Real-Time Multimode . NovoCyte HEHE I-Ti?ne
Liquid Handling ) Imaging Systems Metabolic Microplate . Flow Cytometry : : eﬁ Analos
Cell Analysis Reading . Ball sl

3
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