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M |X + 3 minutes standard
* Restores O2 and pH levels

* Probes remain Up
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* Probes down- microchamber
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Sequence of Operations and Raw Data: pH vs. time & ECAR
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Automatic Calculation of Extracellular Acidification Rate (ECAR)
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Sequence of Operations and Raw Data: O, vs. time & OCR
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Automatic Calculation of Oxygen Consumption Rate (OCR)
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Spare Capacity Affects Memory T Cell
Development and Survival

Rotenone +
Oligomycin FCCP Antimycin A B
1 : i @ Tncell
— n cells
E o Teff cells < 201 * %
2 400- O memory T cells % 154
o o
3 £ 104
200 e S
& £ B
O
O |
D H H - U' ¥
L]
0O 20 40 60 80 100 Tn Teff memory

_ _ cells cells Tcells
Time (minutes)

Top 25 Hottest Articles

Mitochondrial respiratory capacity is a critical regulator 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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Extracellular acidification rate (ECAR)
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XF Glycolysis Stress Test Measures Glycolytic Phenotype

&
f-c? S
&S S

e 9

-a@~ PC-3M Prostate Tumor Cells
-2 PCS Primary Prostate Epithelial Cells

o T . ]
o U
i i

e
L=
i

ECAR (mpH/min/mg protein)
>

o

Time (minutes)

Free Base Lysine Increases Survival and Reduces Metastasis in
Prostate Cancer Model
Ibrahim-Hashim, et al., J Cancer Sci Ther 2011, S1
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Seahorse XF Glycolytic Rate Assay Profile
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A431 cells: Highly glycolytic
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Bovine Aortic Endothelial cells (BAEC) : Highly oxidative

o : e -
AA/Rot  2-DG - 2970 glycolytic acidification
3007 l 1 — - glycoPER

£ 'E 6007 @ PER
< - >
2 o
5 £ 400
oc 1007 &
S o

0 : . . LU 200+

] 20 a0 60
Time (minutes) g

Awu J l 0 20 40 60
E™ Time (minutes)
:lé_ 60
= BAEC (50K/Awell)
=T
D 207 ECAR (mpH/min) 24 £ 1

0

0 it i o PER (pmol/min) 220+ 9
Time:fonutes) glycoPER (pmol/min) M7 + 6

For Research Use Only. Not for use in °::' Agilent



Assay Outputs : Report Generator
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Bioenergetic phenotype reveals liabilities in cancer

XF Real-Time ATP Rate Assay
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Metabolic plasticity in stem cell homeostasis and differentiation.
Folmes, C. D., et al. Cell Stem Cell. 2012. 11: 596-606.
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Relative Substrate Oxidation Patterns among A549, C2C12 and HepG2 Cells
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Profile of the respiration parameters relevant for Palmitate/LCFA demand
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Seahorse XF Mito Tox Assay Solution: MTI for Inhibitor
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Seahorse XF Mito Tox Assay Solution: MTI for Uncoupler
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Seahorse XF Mito Tox Assay Solution: Detection of OPls
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Wide range of applications brings a new perspective of disease
research
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Current Issue First release papers

Science Translational Medicine

HOME > SCIENCE TRANSLATIONAL MEDICINE > VOL. 11, NO. 499 > RETINOL BINDING PROTEIN 3 IS INCREASED IN THE RETINA OF...

& RESEARCH ARTICLE = DIABETIC RETINOPATHY f ¥V in @ ® =

Retinol binding protein 3 is increased in the retina of
patients with diabetes resistant to diabetic retinopathy

HISASHI YOKOMIZO ([, YASUTAKA MAEDA &, KYOUNGMIN PARK, ALLEN C. CLERMONT, SONIA L. HERNANDEZ (), WARD FICKWEILER

QIAN LI, CHIH-HAD WANG, SAMANTHA M. PANIAGUA, [...] GEORGE L. KING +14 authors Authors Info & Affiliations
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RESEARCH ARTICLE | Mitochondria Dysfunction in Aging and Metabolic Diseases

miRNA-451a regulates RPE function through promoting mitochondrial
function in proliferative diabetic retinopathy

 —
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Am J Physiol Endocrinol Metab 316: E443-E452, 2019.
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7'“ Oligomycin FCCP Rot/Ant
Free Radical Biology and Medicine o= 2 NN1003A
& Volume 97, August 2016, Pages 513-519 v 19 rabblt LECS (NNlOOBA)
ELSEVIER

N i — canine kidney epithelial cells (MDCK)
Mitochondrial oxygen metabolism in primary ; /‘ﬂoici\ trabecular meshwork cells (TM-5)
33 CCEE

human lens epithelial cells: Association with age, ‘ ™

diabetes and glaucoma JLSS =y ot 8

ot ot ot -t ot ot -t

OCR (fMoles/min)

M. Kubota ® D&, Y.B. Shui ® 5, M. Liu ? &, F. Bai ® =, AJ. Huang &, N. Ma ® 98, D.C. Beebe * ¢, C|. Siegfried # &

L L} Ll L) T L}
L 0 10 20 30 40 50 60 70 80 90 99
Time (min)
HIGHLIGHTS
0,-

. Measurement of oxygen consumption rate (OCR) in four mammalian Median  BaselineOCR+ Maximal OCR+ dependent  Proton Spare Resp. Baseline ECAR

cell lines Cell Line Age SD SD ATP Leak  Capacity +SD

. : e, o o (passage) (fmol/min/cell) (fmol/min/cell) Production (%) (fmol/min/cell) (upH/min/cell)

° Lens epithelial cells (LEC) exhibit higher OCR ndicating specialized %)

= NN1003A 10  7.64+0.37 21.60 £ 0.42 26% 74% 13.93 2.19 +0.49
. Mitochondrial function measurement of human LECs taken from MDCK 8 6.56 + 0.19"" 11.04 + 0.60™ 61% 39% 4.48 0.78 + 0.28~

surgical patients in vivo TM-5 7 254+0.097" 457403777 67% 33% 2.03 0.61+0.13"
. Older age, diabetes and glaucoma were associated with significantly GEEE # e I i s 0% A L0 Dopill =

lower OCR

OCR = Oxygen Consumption Rate, ECAR = Extracellular Acidification Rate, Resp. = respiratory

. Decreased mitochondrial function in LECs may contribute to

cataractogenesis “In relation to NN10034, p=0.001

“In relation to NN10034, p<0.0001
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Age (years) Gender Race Diagnosis
Diabetes Glaucoma
<69 =70 Female | Male Caucasian | African American
No | Yes No ‘ Yes
36 33 47 22 44 25 48 | 21 35 ‘ 34
Mitochondria Stress Test Results from Primary Culture Human Lens Epithelial Cells
' i . O2-dependent |Proton | Spare Resp. )
Patient | Baseline OCR Maximal OCR K . Baseline ECAR
i i i ATP Production | Leak Capacity .
Characteristic | (fmol/min/cell) | (fmol/min/cell) . (ppH/min/cell)
(%) (%) (fmol/min/cell)
Age =69 years 2.86" 5.28 32% 68% 23 2.04
Age =70 years 221 433 35% 65% 212 1.76
Non-Diabetic 2.79° 5.20 33% 67% 241 1293
Diabetic 2.02 3.96 34% 66% 1.94 1.86
No Glaucoma 2.83° 5.46° 33% 67% 2.59 2.13
Glaucoma 227 4.17 33% 67% 1.90 1.68
Female 2.63 4.85 32% 68% 219 2.09
Male 2.39 4.76 35% 65% 1.57 1.51
Caucasian 2.57 4.69 32% 68% 2.10 1.68
African 253 5.05 36% 64% 2.53 231
American
Total (n=69) 2.55 4.82 33% 67% 220 1.91

p=0.05
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Muller4t i

P S
Retinal Cell Biology | March 2019 Tw | Sw [ .
. ° : 'g | |

Dual Properties of Lactate in Muller Cells: -

u = E E —— {
The Effect of GPR81 Activation B g S B = S
Rupali Vohra; Blanca I. Aldana; Helle Waagepetersen; Linda H. Bergersen; Miriam Kolko sl Apmintl

o OmMglcose —e 6mMglucose  —— 10mM laciate - GmMglkc+ -0 0mMglc+ = GmMglc+10
5mM GPR31 5mM GPR81 mM lac

l 4+ Author Affiliations & Notes e e

Investigative Ophthalmology & Visual Science March 2019, Vol.60, 999-1008.

™
S

w

S

doi:https://doi.org/10.1167/iovs.18-25458 s -
g2 £ 20
[ =] o
£ 10 I E M
g g = e =
= IfI-- D-i =) HHE Ladh HEE IEE‘J
Balal ATFW Maxlmal Spara Balnl ATP'P,M Max‘imal Sp;n
Statistical comparison of mitochondrial respiration parameters 3 oimgiase  SiMgiicss, I TN 6 W Cuige B Omiigp
para meter mM lac 6:551 G:Gng
Compared conditions Basal ATP production  Maximal Spare SEL Y :[: b . 4 YL Nran YT,
) \
GLC vs. GLC + GPR81 AGO 0.01 0.94 0.02 0.219 GPR81 {E%{ﬁ E'jJDJ?‘/fJEMu”er’HEIH@‘E/J’ﬁ*—MZI‘Wﬁ rék'“
GLC vs. GLC + LAC 0.82 0.85 0.74 0.14
GLC + GPR81 AGO vs. 0 GLC + GPR81 AGO 0.85 0.55 0.285 0.07
W TR ;;I:
0 GLC vs. 0 GLC + GPR81 AGO 0.01 0.83 0.01 0.88 LE‘XRRE i r

R i o . 1 LRI 93 A Bl
GLC + LAC vs GLC + GPR81 AGO 0.0004 0.76 0.0003 0.41 2. {%( {ﬁ}? /fJQ Mul |er?H§[H@ IIIII GPRS81 X'TZIK E]/J Uﬂ % E/J :}i)fr tl:_r I‘

GLC + LAC vs 0 GLC + GPR81 AGO 0.0003 0.39 0.004 0.02
2-way ANOVA was used for statistical analyses, P<0.05 was considered significant
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A Protective Effect of PPAR« in Endothelial Progenitor
Cells Through Regulating Metabolism

Yan Shao,1.23 Jianglei Chen,? Li4ie Dong,3 Xuemin He,3 Rui Cheng,? Kelu Zhou,? Juping Liu,!
Fangfang Qiu,? Xiao-rong Li,12 and Jian-xing Ma3+4

Diabetes 2019;68:2131-2142 | htips://doi.org/10.2337/db18-1278

Retinal Cell Biology

The Mitochondrial-Derived Peptide Humanin Protects RPE
Cells From Oxidative Stress, Senescence, and
Mitochondrial Dysfunction

Parameswaran G. Sreekumar,! Keijiro Ishikawa,! Chris Spee,z Hemal H. Mehta,”® Junxiang Wan,®
Kelvin Yen,? Pinchas Cohen,® Ram Kannan,! and David R. Hinton®"
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LETTERS

nature,,
medicine

Retinal lipid and glucose metabolism dictates angiogenesis
through the lipid sensor Ffarl

Jean-Sébastien Joyal!-3, Ye Sun?, Marin L Gantner®, Zhuo Shao%, Lucy P Evans?, Nicholas Saba!, Thomas Fredrick?,
Samuel Burnim?, Jin Sung Kim?, Gauri Patel?, Aimee M Juan?, Christian G Hurst*, Colman ] Hatton* Zhenghao Cui,
Kerry A Pierce®, Patrick Bherer”, Edith Aguilar®, Michael B Powner?, Kristis Vevis®, Michel Boisvert'?, Zhongjie Fu*,
Emile Levy!?, Marcus Fruttiger®, Alan Packard!!, Flavio A Rezende!Z, Bruno Maranda’, Przemyslaw Sapiehal?,
Jing Chen*, Martin Friedlander®, Clary B Clish® & Lois E H Smith*

CLINICAL
ORIGINAL ARTICLE | WILEY

Whole-exome sequencing identified ARL2 as a novel candidate
gene for MRCS (microcornea, rod-cone dystrophy, cataract,
and posterior staphyloma) syndrome

Xue-Bi Cai*® | Kun-Chao Wu'?® | Xiao Zhang'® | Ji-Neng Lvl® | Guang-HuiJin®® |
Lue Xiang®® | Jie Chen® | Xiu-Feng Huang'® | DengPan®® | BinLu? | FanLu® |
JiaQu® | Zi-Binglin'?®




Metabolic reprogramming by genetic engineering of immune
cells can restore anti-tumor function

TME represents a restrictive environment Enhanced mitochondrial biogenesis, through expression of PGCI-a, results
i in restoration of anti-tumor function in the TME
Periphery ~ Tumor
Effector T cell Mtcr0| roment
G = o G, a5
- % 30 1 ‘qé —_— ¥ PGC1q
\Frehtie 3
I E ® 100 -
2E 5
g = 2 50 -
= & I
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effector T cell
PGCla Tumqr cell
- kl“lng | 100
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£ . 50
= ]
% 201 S
o &

proliferation 0- 0 . . T .
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Metabolic sufficiency Days

Adapted from Scharpmg et al., (2016),
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Metabolic Target Identification and Validation
Metabolic approach to EGFR-targeted therapy in non-small cell lung cancer

EGFR

GLUT1

Glyco A'TP Glyco ATP
Glucose o 20-
T 2 ol - Afatinib
- Control g . ~ CO-1686
. ¢ . « EGF 2% 154 ~ Dacomitinib
1 . i -o- Erlotinib 2 E - Erlotinib
° £ 10
- D_ p—
—— > Glycolysis. _ BlomaSS o]
Yo Bl Synthe3|s | | & g_
\\ A i:‘:&@;m < - 5 T T T T T 1
- N TP ! 1 103 102 10-' 10° 10' 102 103
Eflofiiiib Lactate Production [l Concentration (nM)
B
eg. Viability
CB-839 1 .
Mito A TP 1.0 ~ Afatinib
_ = ~ CO-1686
e ¢« ————  Glutamine 0.8 5 .
A -» Control ) -— Dacomitinib
0 (0.6 .
« EGF 8 | —=— Erlotinib
! | « Erlotinib 041 .
0. 2- = 5 =
0.0 —
Bg-g-o-0-0-0-0-0-0-0-0-0 04103102101100101 02103104
Glutamine p——— Concentration (nM)
SLCTAS

Adapted from Momcilowic et
al. (2017) Cell Reports.

PC9: EGFR mutated NSCLC
A549: KRAS mutated NSCLC

Nature. 2023 Oct;622(7983):619-626
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Nearly 11,000 publications to date
Agilent cell analysis publications (through 2021)
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More Applications

https://www.agilent.com/search/?N=4294836537

Refine Results Q SEARCH View per page: 20 v 1 - 20 of 6855 results

+ Industry

+ Research Area

+ Cell Type

+ Cell Line

+ Analysis Platform

+ Assay

+ Species

+ Language

+ Publication Date

Agilent Cell Analysis Publication Database

The Agilent Cell Analysis Publication Library provides an easy way to search scientific publications that reference and/or cite Agilent products. Search
publications by research area, cell type, cell line, 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)
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Download Results

N Demethylation of the RB1 promoter concomitant with reactivation of TET2 and TET3 impairs gastric
‘ i J carcinogenesis in K19-Wnt1/C2mE transgenic mice
Publication

Journal: Life Sci /' Publication Date: December 15, 2020 / Author: Cae D, et al.

Quick View v~ Supporting Products v
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