
The Intricate Understanding of Cell 
Function and Metabolism in Cancer 

Agilent AACR 
Media Briefing

April 7, 2024
San Diego, CA



Safe Harbor

This presentation contains forward-looking statements (including, without limitation, information and future guidance on the company’s goals, priorities, growth 
opportunities, customer service and innovation plans, new product introductions, financial condition and considerations, and the continued strengths and expected 
growth of the markets the company sells into, operations) that involve risks and uncertainties that could cause results of Agilent to differ materially from 
management’s current expectations. The words “anticipate,” “plan,” “estimate,” “expect,” “intend,” “will,” “should” “forecast” “project” and similar expressions, as 
they relate to the company, are intended to identify forward-looking statements.

In addition, other risks that the company faces in running its operations include the ability to execute successfully through business cycles; the ability to successfully 
adapt its cost structures to continuing changes in business conditions; ongoing competitive, pricing and gross margin pressures; the risk that our strategic and cost-
cutting initiatives will impair our ability to develop products and remain competitive and to operate effectively; the impact of geopolitical uncertainties on our markets 
and our ability to conduct business; the impact of currency exchange rates on our financial results; the ability to improve asset performance to adapt to changes in 
demand; the ability to successfully introduce new products at the right time, price and mix, and other risks detailed in the company's filings with the Securities and 
Exchange Commission, including our annual report on Form 10-K for the year ended October 31, 2023.

The company assumes no obligation to update the information in these presentations. This presentation include non-GAAP measures. Non-GAAP measures exclude 
primarily the impacts of asset impairments, amortization of intangibles, transformational initiatives, acquisition and integration costs, change in fair value of contingent 
consideration, loss on extinguishment of debt, business exit and divestiture costs, pension settlement loss and net gain on equity securities. We also exclude any tax 
benefits that are not directly related to ongoing operations, and which are either isolated or are not expected to occur again with any regularity or predictability. With 
respect to the company’s guidance, most of these excluded amounts pertain to events that have not yet occurred and are not currently possible to estimate with a 
reasonable degree of accuracy. Accordingly, no reconciliation to GAAP amounts has been provided. 

2 |   Agilent Media Event – AACR 2024



3 |   Agilent Media Event – AACR 2024



4

Today’s Presenters

|   Agilent Media Event – AACR 2024

Todd Christian
Vice President and
General Manager,

Cell Analysis Division,
Agilent

Roddy O’Connor
BSc, MS, Ph.D., Research 

Assistant Professor of Pathology 
and Laboratory Medicine, 

Perelman School of Medicine,  
University of Pennsylvania

Pradipta Gosh
M.D., Professor,

Medicine and Cellular 
and Molecular Medicine, 

UC San Diego



Todd Christian
Vice President and General Manager,

Cell Analysis Division, Agilent
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Academia & 
Government

Clinical & 
Diagnostics

Environmental 
Analysis &
Forensics

Chemical &
Energy

Pharma &
Biopharma

Accelerating the 
advancement of science

Providing complete,
integrated solutions

Championing our
customers’ success

A global, collaborative team, serving vital industries in 6 key markets

Committed to

Chemicals 
& Energy

Academia & 
Government

Our Mission

Advancing the 
quality of life, 
by providing 

trusted answers  

Mission and Market Focus

Food Safety &
Authentication
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CELLULAR 
OMICS

Agilent provides the technology and solutions researchers need throughout the cancer continuum
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UNCOVER DISCOVER TRANSLATE ENABLE DELIVER FIGHT

Precision 
diagnostics to 
guide therapeutic 
decision making

Drive cutting 
edge molecular 
and cellular 
therapies 

The genetic 
changes which 
drive cancer

The diagnosis 
with trusted 
pathology 
solutions 

Advance your 
discoveries 
from basic to 
clinical research 

Technology and Solutions

How cancer 
cells behave 
and avoid the 
immune system
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Why Cell Analysis…
Unique opportunity to address important challenges

Moving from a molecular basis of 
understanding disease to using the 
cellular ecosystem to target & treat 

disease

• The most debilitating, costly, and lethal diseases
are cell-related, mediated, or treated.

• Modeling the integrated activities comprised
within a living cell is essential for disease
research

• Advances in cell analysis and genome editing
have created a revolution in cell engineering

• Cell, Gene & Immuno-therapies rapidly
emerging as a pillar in therapeutics, driving an
evolution of cell analysis tools
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(1) and (2) based on internal company estimates

$5B(1) Opportunity with attractive growth drivers; 5-7%(2)

Emerging Therapeutic Modalities:
Cell & Gene Therapy

Infectious Disease, Virology, 
and Vaccine Research

Immunology, Immuno-oncology, 
and Immunotherapy

9

• Emergence of promising new biologic
therapeutic modalities

• Increased need for accelerated vaccine
development to address evolving and
persistent infectious diseases

• Need to understand the entire cellular
ecosystem, in context of disease and
immune response

• Simultaneous use of traditional platforms
and live-cell, real-time techniques

• Coordinated workflows across multiple
techniques

Traditional Techniques Evolving with Emerging Live-cell Capabilities
Scientists are using immunology and the immune system to treat cancer and fight infectious disease
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xCELLigence
Potency testing
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Our Journey
Enabling a deeper understanding of the cellular environment

Agilent

Seahorse

Luxcel

Acea

BioTek

Agilent has a long history 
of innovation and 
leadership in providing 
tools for life science and 
chemical analysis across 
a variety of markets

2000-2015

Luxcel Bioscience 
Label-free sensor 
capabilities

2018 2019

BioTek Instruments
Broad plate reader 
portfolio, imaging systems, 
and washer/dispenser 
technologies

Seahorse Bioscience
Live-cell metabolic analysis

2015
Acea Biosciences
Unique, real-time cell analysis 
and accessible, high-end flow 
cytometry 

2018

NovoCyte Quanteon
Immunophenotyping

Seahorse XF
Cell quality

BioTek BioSpa
Cell Expansion

BioTek C10 
Confocal Imager
Cellular Imaging
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Thank you!
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Roddy O’Connor
BSc, MS, Ph.D., Research Assistant 

Professor of Pathology and Laboratory 

Medicine, Perelman School of Medicine,  

University of Pennsylvania
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13C tracing my scientific journey and career fate so far…
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My undergraduate TME
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Graduate School at Emory University
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Postdoctoral adventures at UPenn
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Learning gene delivery with Dr. Carl June
Paved the way for a second postdoc…  
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Activated T Cells undergo a metabolic shift to glycolysis 
Seed Cells (1h) Sensor CartridgeHuman T cells

Oligo BAM15 Rotenone/AA
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Leveraging XF Flux analysis to understand how CAR design 
impacts metabolic reprograming
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Building my own lab: CAR T cell metabolic engineering for 
enhanced anti-tumor function 
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GLUT5 confers a unique metabolic flexibility to T cells

GFP
GLUT5

9 Days

Seahorse XF 
Assay

• Fructose
• Oligo
• BAM15
• Rot/AA

Injection ports

w Dr. Natalia Romero
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How does metabolic reprogramming support ‘hit & run’ serial 
killing?

Track CAR T cell migration 
(imaging function)

Tumor (Matrigel)

Tumor alone (SY5Y-CD19-CBG)

CAR(Matrigel)

CAR+metabolic gene(Matrigel)

Both tumor cells 
and CAR T are
in contact with 

Matrigel 

CAR (Standard co-culture)

eSIGHT technology
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A control to show tumor cells are viable in Matrigel (tumor only) 

34 hours 34 hours

Tumor (standard)
SY5Y-CBG-CD19 Tumor + matrigel
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What fuels CAR T cell serial killing?
34 hours 72 hours

Direct
Co-culture

(Standard
approach)

50ul 
matrigel

barrier

4 hours
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CCL19 accelerates CAR T cell migration through Matrigel

Accelerated by 3 hours

Control CCL-19
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CAR T cells demonstrate cooperative killing in Matrigel 
co-cultures

20 hour

*CCL19 treated

94 hour

SY5Y-CBG-CD19 target cells

CD19-CAR-mCherry
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Thank you!
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Pradipta Ghosh, M.D.
Professor of Medicine and Cellular 

and Molecular Medicine;                   

Founding Director, UC San Diego 

Institute for Network Medicine
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Decoding Natural Intelligence
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Intelligence = brain
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Let’s 
emulate 
neural 

networks
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Bioinspired Artificial Neural Networks (ANN) enable a 
computer to learn from observational data

INPUT Meaningful           
OUTPUT

INTUITION 
COMMON SENSE 

REASONING
JUDGEMENT 
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1940 1970 2000 2030        

The march of Artificial Neural-Networks has stagnated

33

Performance
Per unit power
Per unit area
(P/W/mm2)

2013: Google/Y!
(+/‐ N = 1B)

2017: Outrageously large NN
(+/‐ N = 137 B)

1012

1010

108

106

104

102

100

Can we reach human capacity by 2025 (?) = 100 T; 1014

I            I I I I I I I I I I I I

I                I
I

I
I

I

1943: First NN
(+/‐ N = 10)

1988: Net Talk
(+/‐ N = 20K)

2009: Hinton’s 
Deep Belief Net
(+/‐ N = 10M)
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It’s not just the number, is it?

~16.3 B = Human Cognition
~137B = Outrageously large 

Neural Networks
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Intelligence is not the ability to beat you at a game………..

Humans 
vs

Machines
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Hey Siri, can you help 
me prepare for this talk?

…nor is it the ability to understand or speak 20+ languages
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inꞏtelꞏliꞏgence
….the ability to acquire and apply
knowledge and skills.
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Decide

Sense
Adapt

Learn

Act

It is the ability to sense cues from any environment, 
decide, act, and eventually learn and adapt to it

…even modify it if warranted
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Decide

Sense

Adapt

Learn

Act
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Cells are the tiniest autonomous units that constantly 
process data to adapt to any given environment

Movie: A neutrophil chasing bacteria
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MULTIPLY

DIE LIVE

MOVE

Cells represent the beginning of natural intelligence
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18.6 times 
around the earth

We are made up of ~37.2 trillion intelligent 
data processors, all interconnected for 

information transfer

Each cell is 
~20 microns dia
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Although we know a lot about how cells 
communicate with each other…

Short distances Long distances
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Jennifer Lippincott Schwartz, HHMI
Credit: Sarah Cohen and Alex Valm

…we know very little 
about how different 
parts within a cell 

remain interconnected 
for rapid data 
processing
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Many analogies have been put forth to describe what
the cell’s communication grid looks like

Is it a tangled mess? 
e.g., the cAMP pathway

The Human Protein‐protein
Interaction network

Is it like a cloud? 

Is it like a phone? 
Essentials of Cell Biology; Garland Sciences, 2010

Is it like a radio? 
Lazebnik et al., Cancer Cell 2002
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Rewiring of dynamic networks is the primary reason why 
a ‘cure’ has been impossible

….but we still have no clue how the cell may
respond when perturbed

Rewiring of these 
dynamic networks is 

the primary reason why 
a ‘cure’ has been 

impossible for so many 
diseases….
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An Inconvenient Truth: 
Diseases are unstoppable unless we know what the cell’s 

communication grid looks like, and how it behaves… 

$$ + Good Intentions Darwin’s law of evolution
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Jennifer Lippincott Schwartz, HHMI
Credit: Sarah Cohen and Alex Valm

Complex dynamical systems must have architecture, 
but can operate via simple rules

Rules of life that govern 
behavior and allow 
• emergence
• self-organization
• robustness
• flexibility
• vulnerability…
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Prominent scientists organized to engage in a decade long effort to 
resolve the network’s architecture, behavior and components 

Mel SimonAl Gilman

1. How complex is signal processing in cells ?

2. What is the structure of the whole signaling
network?

6. Why is the network the way it is?

3. How much does network topology constrain
signal processing capability?

5. What are the dynamics of the signaling
network?

4. Can functional modules be abstracted
mathematically?
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A ‘bag of water’ model 
(likely unreal)

Although they failed to solve the architecture,
they agree it is not so simple as we draw it today!!!
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Our cells learned how to 
live amidst scarcity

…it began to eat what 
it killed to live…

…using a two
switch circuitry…

We stumbled upon something unusual……
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Lo I. et al., Dev Cell 2015​
Qiao L and Sinha S et al., Mol Sys Bio, 2023​ 



Trends in Biochemical Sciences, 2023

Reinforcement learning 
(like ChatGPT)
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Mukherjee R et al., Trends in Biochemical Sciences, 2024; PMID: 38341333 ​



Sinha S., et al., BioRxiv; Revised and submitted, 2023

Paracrine ParacrineAutocrine autonomy

Tumor cells that could turn on their ‘learning’ mode were 
the ones that efficiently seeded metastases

Sinha et al., PNAS nexus 202452 |   Agilent Media Event – AACR 2024

Sinha et al., PNAS nexus 2024; PMID: 
38312224​



Smuggling components of the ‘learning’ circuit through 
tunnels preceded tumor relapse

Sinha S., et al., 202453 |   Agilent Media Event – AACR 2024

Sinha S., et al., 2024; PMID: 36993616 ​



C O N N E C T TO
IN N O V A TE
C O N N E C T TO
IN N O V A TE

Actionable Networks Pre‐clinical human models

inetm ed.ucsd.edu 

2018 (M ar) -present

Cellular circuits and networks
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Precision medicine can be achieved
if we can decode cellular intelligence
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Actionable Networks Pre‐clinical human models



AI could borrow emergent properties of biological intelligence that have 
been perfected under evolutionary pressure over billions of years
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Competitive 
objectives when 

cells do their 
business

COST
(operate within budget, 

save energy)

QUALITY
(meet standards consistently)

DEPENDABILITY
(Deliver according to expectations)

SPEED
(Complete quickly)

INNOVATION
(develop novel and creativity 

solutions to adapt)

FLEXIBILITY
(react to new requests and respond)

?

?

What kind of network behavior do we care to tweak? 
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C O N N E C T TO  
IN N O V A TE
C O N N E C T TO  
IN N O V A TE

Actionable Networks Pre‐clinical human models

inetm ed.ucsd.edu 

2018 (M ar) -present

Cellular circuits and networksMeasure across scales
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Thank you Lab Website
Ghoshlab.ucsd.edu

Institute for Network Medicine
iNetMed.ucsd.edu 
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Todd Christian
Vice President and General Manager,

Cell Analysis Division, Agilent
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CELLULAR 
OMICS

Agilent provides the technology and solutions researchers need throughout the cancer continuum
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UNCOVER DISCOVER TRANSLATE ENABLE DELIVER FIGHT

Precision 
diagnostics to 
guide therapeutic 
decision making

Drive cutting 
edge molecular 
and cellular 
therapies 

The genetic 
changes which 
drive cancer

The diagnosis 
with trusted 
pathology 
solutions 

Advance your 
discoveries 
from basic to 
clinical research 

Technology and Solutions

How cancer 
cells behave 
and avoid the 
immune system
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EVERY DAY COUNTS

Every day Agilent strives to bring 

forward the moment when cancer 

can be overcome by providing the 

solutions and tools scientific and 

medical professionals need to take 

time back from cancer and give it to 

the people who need it most of all.
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