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THE SCIENCE IS NOT SETTLED

It is a DYNAMIC PROCESS
that EVOLVES with TIME

New data, better tools, and critical thinking
continually refine our understanding.

D 5 -

1. OBSERVE 2. HYPOTHESIZE 3. TEST 4. REVISE 5. IMPROVE
We notice We propose We gather data We learn, refine, Our understanding
a question. explanations. and experiment. or reject. deepens.

Curiosity Ideas are proposed Evidence is collected Conclusions Better knowledge today
drives discovery. and tested. and analyzed. change with leads to better decisions
better evidence. tomorrow.

SCIENCE IS SELF-CORRECTING. #&%g  Through open inquiry,

@
It does not claim certainty— z‘ § peer review, and replication,
it earns confidence. ¥ knowledge advances.

Embrace change.
Demand evidence.
Trust the process.

The best science today may be improved tomorrow.

That is the strength, not the weakness, of science.




+¢ TREATMENT OF CANCER MUST BE INDIVIDUALIZED gs¢

No two cancers—and no two patients—are the same.
The best treatment plan is based on a comprehensive understandmg of the tumor and the person.

(& a
TYPE OF TUMOR STAGE OF DISEASE
« Organ of origin and * Localized, locally advanced,
histologic subtype or metastatic /'
! |
. Molecula.r and +» Extent of spread ‘ — H
pathologic features + Resectable vs. unresectable J8 !
» Rarity and clinical behavior
— =
| TUMOR MICROENVIRONMENT
s AL AGGRESSIVENESS
| + Stromal cells and fibroblasts OF TUMOR
+ Blood vessels and hypoxia + Growth rate and doubling time
+ Inflammation + Grade and proliferation rate
+ Extracellular matrix « Risk of recurrence
« Factors that promote tumor
i.\ survival and resistance =
IMMUNE STATUS THE RIGHT TREATMENT DRIVER MUTATIONS
AND IMMUNE CONTEXT FORTHERISHTPRHIENT  ~S\  AND GENOMIC PROFILE
e P a‘ ,{ AT THE RIGHT TIME . .‘| + Actionable mutations and fusions
. o /
» PD-L1and other biomarkers Sy Personalized. Precise. Purposeful. \ = - Genomic alterations
+ Immune competence RN + Predictive biomarkers
+ Likelihood of response |
to immunotherapy \
FUNCTIONAL STATUS TUMOR METABOLISM e f)
OF PATIENT » Metabolic dependencies
+ Performance status (e.g., ECOG) + Energy pathways
- Comorbidities and organ function PATIENT PREFERENCES AND GOALS o « Vulnerabilities that
" f i can be targeted
;r:lll!ty g Thysmloglc bl + Values, goals and treatment priorities
& S olCTLe treatnent « Willingness to accept potential benefits, risks and side effects
N~ - Quality of life considerations - i

_ PERSONALIZED CARE. BETTER OUTCOMES. STRONGER TOMORROWS.
V4

Ongoing reassessment and adaptation ensure that treatment evolves with you.




COMBINING STANDARD CANCER CARE WITH INTEGRATIVE CARE

Two Approaches. One Patient. Better Outcomes Together.

(1) (2) (3) (4) (5)

Diagnosis Chemotherapy Surgery Radiation Surveillance
& staging therapy & survivorship
STANDARD | o
CANCER CARE : -
% o2 i
i
COMBINED, PATIENT-CENTERED CARE
Working together for better results
Therapeutic Physical activity Stress reduction Sleep Symptom Nutraceuticals Repurposed Community,
INTEGRATIVE nutrition & exercise & mind-body optimization management (evidence-based) drugs emotional &
CARE @) practices & resilience (evidence-based) spiritual
- Z support
A C ¥ o i i
Personalized Improve strength, Reduce stress, Improve rest, Manage side effects, Support immunity, Target cancer Strengthen
eating to support function and anxiety and recovery and pain and fatigue; reduce inflammation pathways to connection,
treatment and treatment improve well-being immune function build resilience and enhance enhance treatment purpose and
recovery tolerance wellness effectiveness quality of life

SYNERGISTIC BENEFITS: GREATER THAN THE SUM OF OUR PARTS

O a4 ¥ 56 & Y&  ourcous

Improved Enhanced Fewer side Stronger Better quality Lower risk of Better long-term TOGETH ER
treatment treatment effects & immune of life & recurrence survival &
tolerance effectiveness complications function well-being outcomes

TOGETHER, THEY ACT SYNERGISTICALLY—TREATING THE CANCER AND STRENGTHENING THE PATIENT. TOGETHER, THEY HEAL. '/
=

Two approaches. One patient. Better outcomes—together.




My experience was that all the oncologists
| have known (including recently as of May of this year)
are sadly & tragically resistant to ANY alternative
usage of anything outside their standard of care.
The arrogance we encountered when civilly asking
pertinent questions of the oncologist was stunning
& the narrow-mindedness numbing.

A PATIENT’S EXPERIENCE
O\ ALTERNATIVE
~ APPROACHES

QUESTIONS X ‘
DISCUSSION X

INTEGRATIVE OPTIONS x

PATIENT PREFERENCES 3¢

Patients deserve respect, open dialogue
and a willingness to consider all reasonable options.

e0o NN
dan g £
LISTEN DISCUSS CONSIDER RESPECT TREAT
safe, integrative patient values the patient,

to patients the evidence :
P approaches and preferences not just the tumor

BETTER CONVERSATIONS. BRIGHTER OUTCOMES.




THE STICKER PRICE OF

&® MODERN CANCER CARE

Annualized list prices of selected cancer drug regimens at a median $220k/year

Cancer / Condition

€9 Kidney/Renal Cell
. Multiple Myeloma
HCC / Liver

AML (FLT3-mutated)
Thyroid (advanced)
CLL

Breast (HR+/HER2-)
SCLC

Uterine (dAMMR)
Melanoma

Head & Neck (R/M)
NSCLC (EGFR+)
Esophageal / Gastric
Ovarian (BRCA+)
Prostate (mCRPC)
Pancreatic
Colorectal
Glioblastoma

Testicular

@R ITNCOUTD0FFSLE®N

CML

Source: Jori
US manufacturer WAC disclosures (Genentech Co, Merck, Pfizer, Astellas, AstraZeneca, Eisai),
CMS ASP Q3 2026, Drugs.com, GoodRx, JHEOR - 2025-2026 branded WAC USD & published
cost-effectiveness analyses. Note: Finite-duration regimens (e.g., fixed-cycle induction or adjunct therapies)
are annualized to 12-month equivalent dosing schedules for comparative analysis.

o

Annual drug cost (USD)

$3K

$1.5K

$0

T T
$100K $200K

T
$300K

$4(I)0I(

Annual drug cost (USD)

Bevacizumab priced at branded Avastin WAC.

T
$500K

Key drug / therapy
Pembrolizumab + Lenvatinib
DaraVRd (Darzalex + VRd)
Atezolizumab + Bevacizumab
Gilteritinib (Xospata)

Lenvatinib (Lenvima)

Venetoclax + Obinutuzumab
Palbociclib + Letrozole
Atezolizumab + Chemo
Dostarlimab + Chemo
Pembrolizumab (Keytruda)
Pembrolizumab + Chemo
Osimertinib (Tagrisso)
Nivolumab + Chemo

Olaparib (Lynparza)
Enzalutamide (Xtandi)

Gem + nab-Paclitaxel (Abraxane)
FOLFOX + Bevacizumab (Avastin)
Temozolomide (generic)

BEP (all generic)

Imatinib (generic)



” g
& V 4
& Y 4
.’I P. _—

“It is difficult to get a man
to understand something,
when his salary depends
on his not understanding it. "~

UPTON SINCLAIR

American author

TRUTH MATTERS =" KNOWLEDGE EMPOWERS



U.S. Cancer Statistics: 2013-2024

P 22 - <
oo 1,660,290 580,350 1,590
2014 1,665,540 585,720 1,605
ot 1,658,370 589,430 1,615
2016 1,665,210 595,690 1,632
S 1,688,780 600,920 1,646
2018 | 1,743,350 609,640 1,670
2019 | 1,762,450 606,880 1,663
2020 | 1,806,590 606,520 1,662
e 0 1,898,160 608,570 1,667
2022 | 1,918,030 609,360 1,670
2023 | 1,958,310 609,820 1,671
2024 | 2,001,140 611,720 1,676
A 17,0% A 5% A 5%

@ KEY TAKEAWAY: From 2013 to 2024, new cancer cases increased by 17.0%,

Data from American Cancer Society

while annual deaths increased by 5.1% (5.1% more deaths per day).



Number of new cancer cases in the United States, 1999-2021 (Statista)

38% increase over two decades reflects aging population

1.9
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5-year Survival (%)

75 4

60 -

95/

2005 2010

5-year survival after cancer diagnosis (2005-2025)

High-income countries (US) vs. Low-Middle-income countries (Global Estimate)

70% -

70 - 68% 69% —9 High-income

0 —— countries (US)
66% B .
0 —— Improved from
& 66% in 2005

65 -  t070%in 2025

Low-Middle-
income countries

52%

Improved from
43% in 2005
to 52% in 2025

2015 2020 2025

Year
—e- High-income countries (US) -@=- Low-Middle-income countries
(SEER data) (Global estimate - WHO/Globocan)

Sources: SEER Cancer Statistics Review (2005-2025)

WHO / Globocan 2020 & 2025 projections for Low-Middle-income countries



PROGRESS

JAMA Oncology | Original Investigation

Evolution of the Randomized Clinical Trial
in the Era of Precision Oncology E l l

DESIGN, SETTING, Trends with RCTs published between
AND PARTICIPANTS: 1995 to 2004 and 2005 to 2009.

Of 298 RCTs, 265 (89%) were funded by industry.
RESULTS: Among positive trials, median improvement in overall

survival and progression free survival was

3.4 and 2.9 months, respectively.

To demonstrate that new cancer treatments are high

CONCLUSION: value, the oncology community needs to consider the
extent to which study end points and target effect size
provide meaningful benefit to patients.

LIMITATIONS: Limitations of the RCT.

JAMA Oncol. 2021;7(5):728-734.
doi:10.1001/jamaoncol.2021.0379
Published online March 25, 2021.

IRA



Tumor Stratification According to Response to Chemotherapy

| _ ; | Palliation Only
Cancer Curable Improves Survival (metastatic)

Breast cancer Colorectal, gallbladder

Ovarian Cancer Pancreatic, stomach

ALL in adults ? Esophageal, liver
Acute promyelocytic leukemia AML ﬁ Prostate, bladder, kidney
Testicular cancer Thyroid Cancer W Endometrial and cervical

Small cell lung cancer

NSCLC (lung cancer)

Hodgkin's lymphoma ;@}_\3 Multiple myeloma & % K‘/ Brain, adrenal, melanoma
High Grade non-Hodgkin’s qf;b D:tbotarcoina Adenocarcinoma primary
lymphoma - unknown

Q Rare childhood malignancies 9@ Wilms tumor QR H&N cancer



Percent of New Cases

AGE DISTRIBUTION OF NEW CANCER CASES

(US, ALL SITES)
35%
i 1 53.8%
X Nearly 54% of new
30%
cancer cases occur
. in adults aged
e 55-74 years.
e v
20%
15%
10%
0 4.8%
S% 2.7%
0.9% IIIIII
0%

<20 20-34 35-44 45-54 55-74 75-84 285
Age Group (Years)



RATE PER 100K

CHILDHOOD CANCER INCIDENCE VS MORTALITY DIVERGENCE (1975-2025)

Source: lllustrative synthetic data based on SEER trends

—@— Incidence per 100k  —@= Mortality per 100k

& 220 23.0
* L]
21.0 —
15.0 16'?_/0/ Incidence has nearly
14.0 gl doubled since 1975
o—
6.5 6.2 Mortality has steadily |
] 0-—-....._.'_________5.‘1____5;3 47 s . 7 _declined by more than rlalf_}
l - : -
., _3;3 3.0 2.8 2.7
0 I I | | I | I 1 | | I
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025



Incidence
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Dominant Types
Cell of Origin
Genetic Basis
Mutation Burden
Etiology

Risk Factors

]ORN {OF J

Latency Period

=4

Age Association

‘11[ Growth Rate

0 Response to Therapy

@ Curability

a i Treatment Approach
Role of Surgery

Role of Prevention

Screening

[T
11

S
A
>

Long-term Effects
Second Malignancies

Tumor Biology

K €

<
Microenvironment

Rare (~1-2% of all cancers)

Leukemia, brain tumors, embryonal tumors
(neuroblastoma, Wilms tumor, retinoblastoma)

Often embryonal / developmental cells

Fewer mutations; often driver mutations or
chromosomal translocations

Low
Largely unknown, developmental biology
and random events

Rarely lifestyle-related

Short (months—years)

Peak incidence in early childhood and adolescence
Often rapidly proliferative

Generally highly chemosensitive and radiosensitive

High cure rates (>80% in high-income countries)
for many cancers

Intensive chemotherapy, risk-adapted protocols,
multidisciplinary long-term follow-up

Limited; used in some solid tumors
(e.g., brain tumors, Wilms tumor)

Limited (few modifiable risks)
Rare (only for specific syndromes or high-risk groups)

Major issue: growth, fertility, neurocognitive effects,
secondary cancers, organ toxicity

Increased due to therapy/genetic predisposition

Often driven by developmental pathways,
epigenetic dysregulation

Less complex tumor microenvironment

CHILDHOOD vs ADULT CANCERS — KEY DIFFERENCES

Cancers in children and adults differ in their causes, biology, risk factors, treatment, and outcomes.

FEATURE CHILDHOOD CANCER

ADULT CANCER

Very common

Carcinomas (lung, breast, colon, prostate, pancreas),
lymphomas, myeloma

Epithelial cells (carcinomas) or mature blood/immune cells

Multiple accumulated mutations over time in oncogenes
and tumor suppressor genes

High
Strongly linked to environment and lifestyle factors
over many years

Smoking, diet, obesity, alcohol, physical inactivity,
UV exposure, infections, environmental carcinogens

Long (decades)

Incidence increases steadily with aging
Variable; often slower growing

Often less sensitive; more treatment-resistant
Variable; many cancers incurable, especially
when advanced

Surgery, radiation, chemotherapy, targeted therapy,
immunotherapy, hormonal therapy

Often central for cure or control
(e.g., breast, colon, lung, prostate cancers)

Major role (lifestyle modification, vaccination, screening)
Common (mammography, colonoscopy, Pap test,

PSA test, low-dose CT for lung cancer, etc.)

Also present but different profile; more related

to aging and comorbidities

Often due to environmental exposures, lifestyle

or aging

Driven by accumulated DNA damage, genomic instability,
chronic inflammation

More complex (chronic inflammation, stromal cells,
immune evasion, angiogenesis)

CHILDHOOD CANCER HIGHLIGHTS ADULT CANCER HIGHLIGHTS

Childhood cancers are biologically
distinct from adult cancers, with
different causes, biclogy, and
clinical behavior. Advances in
padiatric oncology have led to
high cure rates, while prevention
and early detection are critical

in adult cancers.

g ©

Often caused by
random genetic
events during
development.

i Q

Highly responsive Long-term follow-up Rasearch focuses
to therapy with essential to manage on precision
excellent cure late effects and medicine and

potential. secondary cancers. reducing toxicity.

©O @ 9

W
[ == =]
Heavily influenced Davelops over Traatment is more Pravention, scraening,
by lifestyle and many years; complex and tailored healthy lifestyle
environmental early detection to molecular and vaccination
exposures. saves lives. characteristics. are key tools.



] WHAT THE PUBLIC IS 107 TDLD o8
HE ABOUT GANGER PREVENTION -:

THE POWER TO PREVENT IS IN YOUR HANDS—EVERY CHOICE MATTERS.

WHAT YOU'RE TOLD g YOUR '

DAILY CHOICES %
| SHAPEYOUR |

DIET & EXERCISE & INSULIN WEIGHT & CHRONIC
NUTRITION MOVEMENT RESISTANCE BODY FAT  INFLAMMATION

G

SLEEP&  TOXIC CHEMICAL  STRESS & ALCOHOL&  GUT HEALTH &
CIRCADIAN EXPOSURE  MENTAL HEALTH  TOBACCO MICROBIOME
HEALTH

CANCER IS COMPLEX. TAKE CONTROL BUll.D RESILIENCE.
SUTPREVENTIONIS PosSIBLE. /7" REDUCE RISK. LIVE LONGER, BETTER.

EARLY NEW DRUGS & IT'S ADVANCED o
DETECTION  TREATMENTS GENETICS ~ TECHNOLOGY s

IMPORTANT?
Yes. These matter.

YOUR HEALTH.
YOUR FUTURE.
YOUR CHOICE.

‘._ INFORM YOURSELF. EMPOWER YOURSELF. PROTECT YOURSELF. | PREVENTION IS POWER. USE IT EVERY DAY.



. RISK FACTORS

~ Some factors INCREASE cancer risk. \
Some help PROTECT againstit. °

SMOKING

\ e
MAJOR RISK FACTOR ~
~

k PROCESSED FOODS

i

CHILDHOOD

FEBRILE ILLNESS
(Some infections BREASTFEEDING
may increase risk) (Helps protect)

e

Tobacco smoke contains
carcinogens that damage

\\IIII!J/

High in refined sugar, unhealthy

y fats, salt and additives. DNA and increase cancer risk. N
Linked to inflammation, obesity -
o ST J MAJOR RISK FACTOR

PESTICIDE EXPOSURE\

FIRST MOTHERHOOD
(Increases risk)

Exposure may I:IISFI.Ipt hbrmones.
\damage DNA and increase cancer risk.

AIR POLLUTION
(Increases risk)

J

e

CI\ESIAREAN BIRTH
(Increases risk)

STRESS
(Increases risk)

ﬂNTIBlOTICs SEDENTARY
(Long-term/overuse LIFESTYLE

SLEEP DEPRI"MTIOIII
(Increases risk)
may increase risk) (Increases risk)
PRO-CANCER EFFECT ANTI-CANCER EFFECT
(Increases risk) (Reduces risk)

RADON EXPOSURE
(Increases risk)




FROM COVID-19 VACCINE TO

A PLAUSIBLE BIOLOGICAL PATHWAY SUPPORTED BY EMERGING EVIDENCE

COVID-19 mRNA VACCINATION 2 SPIKE PROTEIN EXPRESSION 3 BIOLOGICAL EFFECTS 4 INITIATION AND ACCELERATION
Lioi : : AND PERSISTENCE THAT PROMOTE CANCER OF TUMOR GROWTH
ipid nanoparticle (LNP) delivers

mRNA encoding SARS-CoV-2 Cells produce spike protein, which Chronic inflammation These changes can transform
spike protein into host cells. can persist for weeks to months (+ NF-KB, cytokines) pre-cancerous cells or accelerate
and circulate systemically in . growth of existing cancer cells,
exosomes. DNA damage and leading to more aggressive,
‘ _ impaired DNA repair faster-growing tumors.
— Spike protein

1o on cell surface Immune dysregulation
® / (L NK cell activity,
T cell exhaustion)

Microenvironment changes
(t VEGF, angiogenesis)

Reactivation of latent viruses
(e.g., EBV, HPV)

Lipid nanoparticle \
with mRNA y : Exosomes Altered tumor suppressor Transformed . ‘ ‘ .
MRNA VACCINE ' carry spike protein pathways (p53, BRCA) cell Rapid proliferation

E. : . ¥ throughout body and invasion
el /

—

RESULT:  iata W
° TP
- Ry | % z
Observed features in post-vaccine cancers include: EXAMPLES REPORTED . ; /f’/’f// ;/ff-’

Rapid onset after vaccination Breast cancer _ 4{»’ ’(/r”:
Higher grade, more aggressive histology Colon cancer

Unusual types and locations (e.g., turbo cancers) Lung cancer (including non-smokers) / s
Advanced stage at diagnosis Lymphomas (including aggressive T-cell lymphomas) b=y g 8
Leukemias 7

gﬁgit;isspui:;s\?ato sl Head and neck cancers >, A FASTER; DEADLIER
Rapidly progressive metastatic cancers ; CANCER TRAJECTORY

THE COVID VACCINE — IT MAY CREATE THE BIOLOGICAL CONDITIONS
FOR

Sources: Peer-reviewed studies, pharmacovigilance databases, and mechanistic research (2021-2024) Science. Safety. Informed Consent.




The Somatic Mutation Theory of Cancer

Cancer is a genetic disease caused by the accumulation of somatic mutations in key genes that drive uncontrrolled cell growth.

o Normal Cell 9 DNA Damage Occurs 9 Somatic Mutation G Key Driver Mutations
* Regulated cell growth, « Errors during  DNA damage can lead * Mutations in critical Oncogenes
division and death DNA replication to permanent changes genes can confer a (gain-of-function) 1
(apoptosis) . i (mutaltions} in the Ui advaniage Drive cell proliferation
e Environmental genetic code » Commonly affected 3 i o

¢ Intact DNA repair carcinogens genes include:

mechanisms (e.g., tobacco, LV, * These are somatic e Oncogenes (e.g., KRAS, Tumor suppressor
radiation, chemicals) mutations (not inherited) BRAF, EGFR, MYC) genes )
* Maintains normal . ' « Tumor suppressor genes | (10ss-of-function)
tissue architecture #Readtvoigxygetiispecics Syltations CAN RCHVAIERSS S AT (e.g., TP53, RB1, APC, Remove brakes
) oncogenes or inactivate  Normal Mutated PTEN) on cell growth
Normal cell * Inadequate DNA repair tumor suppressor genes  DNA DNA « DNA repair genes
(.0, BRCA1/2, MMR)
9 Clonal Expansion and Tumor Progression Hallmarks of Mutation-Driven Cancer
(Hanahan & Weinberg, 2011)
Single mutated cell Clonal expansion Additional mutations Heterogeneous tumor Invasive and metastatic cancer

Sustained proliferative signaling

Evasion of tumor suppressors

Resistance to cell death (apoptosis)

9 X
C p s
J_,Zé Induction of angiogenesis
#.
X

605

@ -»»

I"'t'feal m”tat'c’"h Daughter cells d’:f‘f”mll‘iat'on of Genetic heterogeneity F““hf’r mutations enable
COTTEIE 4 Nt inherit the mutation AOEMTONS Mfarone within the tumor invasion, metastasis and
advantage increases fitness treatment resistance

Tissue invasion and metastasis
Resistance to therapy

Genetic heterogeneity and evolution

A more complete understanding of cancer requires

Mutations can start the fire, but other factors help it spread. | integrating genetics with metabolism, the microenvironment
and the immune system.




THE MUTATION TRAP

THE BILLION-DOLLAR ILLUSION OF PRECISION ONCOLOGY

Cancer is a genetic disease caused by the accumulation of somatic mutations in key genes that drive uncontrolled cell growth.

THE PROMISE CANCER IS COMPLEX THE REALITY

Target the right mutation. Right drug. Right patient. Millions of mutations. Many different clones. Cancer is not simple. It adapts. It evolves. It wins.

TUMOR HETEROGENEITY
Many different clones
with different mutations.

ﬁ‘.’;‘.l’,{'.’:‘#“”m Clone 1 s ' Clone 2]

Match treatment to

h patient” tati s
SARL SIS TRRES EVOLUTIONARY ADAPTATION

Rapidly evolves under

IﬁgﬁfJTATION treatment pressure.
Block the key driver COMPENSATORY SIGNALING

of the cancer. Alternative pathways take over

when one is blocked.

DESIGNER Y, &0 cad A
ONCOLOGY DRUGS 7 _ . ' _Clone4_ |
More effective, Ty ¥ ) :

fewer side effects.

DRUG RESISTANCE
New mutations emerge,
leading to treatment resistance.

BETTER OUTCOMES /M CANCER STEM CELLS

Longer survival ' @ A small population can survive
and seed relapse.

and improved quality of life.

d © @ g

Each tumor contains many different clones Precisi | » ful
. e I with different mutatior.is. As the cancer evolves, I‘ECIS!OI:I oncoiogy Is powertul,
PI'eCISIOI'I OHCOIOQY cures: new mutations emerge. but it is not a magic bullet.

i\_ i NS 2

CANCER IS BEST VIEWED AS A COMPLEX ADAPTIVE SYSTEMS DISEASE— | Better science.

Smarter strategies. &

NOT PURELY A GENETIC DISEASE. Better outcomes.

Q




CANCER
IS MORE
COMPLEX THAN
JusT
MUTATIONS!

5

REASONS WHY THE SOMATIC MUTATION THEORY
S INCORRECT (AS THE SOLE CAUSE OF CANCER)

IT'S MORE
THAN JUST
| MUTATIONS!

The Cancer Genome Atlas
(TCGA) and other studies show
extraordinary mutational
heterogeneity.

Even tumors of the same type
share surprisingly few mutations.

If mutations
were the sole cause
of cancer, we would
expect to see the same
key mutations across
most cancers —
but we don't.

e

-

3 - o

PASSENGER 192
MUTATIONS ' ‘g

Cancer genomes contain hundreds
| to thousands of mutations, but the
vast majority do not drive

cancer growth.

( Many mutations may be
consequences of metabolic
dysfunction, oxidative
stress and genomic
instability — not the J
initial cause. s

.

NON-
| CANCEROUS
._ BEHAVIOR
MALIGNANCY
SUPPRESSED!
NORMAL CELL DAMAGED MITOCHONDRIA

NUCLEUS

—

UMOR-LIKE
BEHAVIOR

MALIGNANCY
INDUCED!

Healthy mitochondria can suppress
cancer traits, while damaged
mitochondria can promote them.

This suggests mitochondrial
dysfunction and altered energetics [,
may be upstream of many
genetic abnormalities.

R ~ i
NO UNIVERSAL MOST MUTATIONS (4 NUCLEAR TRANSFER N @ TARGETING MUTATIONS THE WARBURG EFFECT\
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Many targeted therapies
yield modest survival
benefits, and resistance
j commonly develops.

Cancer behaves like a

dynamic, adaptive
metabolic ecosystem —

\ not a static genetic
disease. |

Most cancers show high glucose
uptake and aerobic glycolysis
(producing lactate even with
oxygen present).

( This metabolic phenotype is |
remarkably consistent across ||
diverse cancers despite
enormous genetic variability.

Metabolism may be a more
‘ fundamental, unifying hallmark

of cancer than specific

mutations.

.
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THE BOTTOM LINE:
.

Cancer is not caused by mutations alone, It arises from a complex interplay of metabolism,
genetics, epigenetics, immune signaling, the microenvironment and cellular adaptation.

WE NEED A SYSTEMS
BIOLOGY APPROACH
TO TRULY DEFEAT CANCER!




DRIVER MUTATION vs PASSENGER MUTATION

DRIVER MUTATION PASSENGER MUTATION
“The engine of cancer” "“A hitchhiker in the cancer genome”

| |
A mutation that gives the cancer cell a A mutation that is present in the cancer genome

O DEFINITION | selzctwe 9£°Wth of survwgi adlv antage but does not contribute to the growth or survival
( ..) and contributes to cancer development advantage of the cancer cell.

| or progression.

/ Drives key cancer hallmarks such as | Does not affect cancer behavior; has little or
I ROLE IN CANCER uncontrolled growth, resistance to cell death, no impact on how aggressively the cancer grows
.I | invasion, metastasis, or immune escape. or responds to treatment.
! i
SELECTIVE Provides a selective advantage; Provides no selective advantage; cells with
ADVANTAGE cells with this mutation are more likely this mutation neither grow faster nor survive
to expand and dominate the tumor. better because of it.
t = I
FREQUENCY IN Usually found in a substantial fraction of | Often present in a small fraction of cells
TUMORS cells in the tumor (clonal) and often in (subclonal) and typically appears later as the
early stages of tumor development. | tumor accumulates random mutations.
R . ; |
DETECTABLE a:jsc;: e:?ztcic:rzif::zz:slcr::r?ue'a.‘:imris Yes. Detected by sequencing but usually
BY SEQUENCING? s YEass not recurrent; occurs randomly.
| with the same cancer type. |
&=  CLINICAL May be targetable with specific drugs Usually not targetable; rarely guides treatment
I.L’ IMPORTANCE or inform prognosis and treatment or prognosis.
g decisions. . |
| Driverofithe car = Passenger in the car -
@ ANALOGY : controls the a just along for the ride,
direction and speed. ; e c?ntr.ol over
3 ; destination.
ol KRAS mutation in pancreatic cancer, Random synonymous mutation in a gene
_.- EXAMPLE EGFR mutation in lung cancer, that does not affect protein function,
= BRAF V600E in melanoma, TP53 loss or a mutation in a gene not involved in

in many cancers. cancer-related pathways.
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Small GTPase
{(oncoprotein)

MAPK
pathway
activation

+ Activating mutations lock KRAS
in active GTP-bound state.

+ Drive proliferation, survival,
and differentiation.

* Common in pancreatic, lung
(colorectal, and other cancers.

TAKE-HOME MESSAGE

genomic control, and enhanced survival.

KEY DRIVER MUTATIONS IN CANCER

Driver mutations are genetic changes that provide a growth advantage to cells
and promote tumor initiation, progression, and resistance.

I

Tumor suppressor
(“guardian of
the genome”)

Transcription
factor

Receptor tyrosine
kinase

Lipid kinase in
growth signaling

Activates downstream

Regulates genes Maintains genomic integrity by: g 1
controlling: signaling pathways:
¥
e % A RAS-RAF-MEK—ERK
. %O S MAPK pathw
Y\ j oL & @ ( P: ay)
Cellcycle  Ribosome Metabolism DNA damage Cellcycle  Apoptosis PI3K-AKT-mTOR
progression  biogenesis response arrest (PI3K pathway)

» Amplification or overexpression
increases MYC activity.

* Promotes growth, metabolism,
and limiteless replication.

* Common in many solid
tumeors and hematologic
malignancies.

* Loss-of-function mutations
inactivate p53.

+ Leads to genomic instability
and impaired cell cycle
control.

+ Mutations in >50% of
human cancers.

« Activating mutations, amplifications,
or overexpression.

+ Activating mutations in PIK3CA
or loss of PTEN.

« Drive cell growth, survival,
metabolism, and angiogenesis.

« Common in breast, endometrial,
colorectal, and other cancers.

+ Promote cell proliferation,
survival, migration.

* Common in lung, glioblastoma,
head & neck cancers.

COMMON EFFECTS OF DRIVER MUTATIONS

Resistance to - GERGMIE - i .
cell death 57 instability 3 Angiogenesis

Uncontrolled

Invasion &
proliferation

metastasis

Therapy
resistance

&

Understanding these mutations enables
precision oncology and the development
of targeted therapies.

KRAS, MYC, TP53, EGFR, and PI3K are key driver genes that
promote cancer through dysregulated signaling, impaired




EXAMPLES OF TARGETED THERAPIES IN CANCER

Targeted therapies are designed to attack specific genetic alterations or proteins that drive cancer growth.

WHAT THEY TARGET & WHAT THEY DO APPROXIMATE U.S. COST*

CANCER MUTATION / TARGET DRUG CLASS (EXAMPLE) OUTCOME MONTHLY COST (APPROXIMATE)

$200 - $1,500/month

:®e CML , i s T
... (Chronic Myeloid BCR-ABL of ' Tyrosine _Kfnase Inhibitor NG " Transformational (generic; brand)
@ (e.g., Imatinib) : Historically > $10,000/month

Leukemia)
& LOWER cosT

A :gg%_—cmutant EGFR mutation Tyrosine Kinase Inhibitors

_A Significant $18,000 - $22,000/month
(Lung Cancer) (EGFR inhibitors) =l responses 4 HIGH cosT
ALK-positive ; S s
NSCLC ALK fusion o '(I':[t:(s.lnsglnas}e Inhibitors v Major benefit $20,000 - $22,000/month
(Lung Cancer) bl 4 HIGH cosT
HER2-positive \¢ Monoclonal Antibody m — $4,000 - $8,000/month

LQE s tp e HER2 amplification (e.g., Trastuzumab) v f val (biosimilars generally less)

‘ st cancer + other agents RN § MODERATE COST
BRAF-mutant . )." Targeted Therapy Rap]d $28r000 = $35:000/m°nth
melanoma BRAF mutation o (BRAF inhibitors) responses combined

4 VERY HIGH COST
BRCA-associated i
5 Gieers ’ R G Targeted Therapy l;') Meaningful $16,000 - $19,000/month
(Ovarian, Breast, PARP inhibitors) benefit
Pancreatic, Prostate) (BRCA1/BRCA2) ( ‘t HIGH COST
Costs are approximate jaduﬂa'::t;e:: ?r'?a‘.s::ance . . Targeted therapies can Ongoing research continues to
wholesale acquisition covryerage isctiings '.. dramatically improve outcomes expand the number of actionable
costs in the U.S. assistancs; programs: (i) lt‘:; t:gehrtii:\ltlt[;::;nts with targets and available therapies.

and country.

*Costs are approximate wholesale acquisition costs in the U.S. Actual patient costs vary based on insurance coverage, discounts, assistance programs, and country.



HEREDITARY CANCER SYNDROMES M

Inherited gene mutations that increase the risk of developing certain cancers.

WHAT ARE THEY? WHO IS AT RISK? WHY IT MATTERS WHAT CAN BE DONE?
Caused by pathogenic variants A Individuals with a family history Early identification allows for Genetic counseling, testing,
in specific genes passed down of certain cancers, especially targeted screening, prevention, enhanced surveillance,
from a parent. at young ages or in multiple and personalized management. risk-reducing strategies,

relatives. and lifestyle modifications.

COMMON HEREDITARY CANCER SYNDROMES

BRCA1/BRCA2
Hereditary Breast
and Ovarian Cancer
Syndrome

Cowden Syndrome
(PTEN Hamartoma

Multiple Endocrine

Lynch Syndrome

Familial Adenomatous J Li-Fraumeni Syndrome
Polyposis (FAP) (LFS)

Peutz-Jeghers

Neoplasia Type 1

Tumor Syndrome) (MENT1) Syndrome (PJS)

£ d il 5

GENES: BRCA1, BRCA2 GENES: MLH1, MSH2, GENE: APC GENE: TP53 GENE: PTEN GENE: MEN1 GENE: STK11

MSH6, PMS2, EPCAM

INCREASED RISK: INCREASED RISK: INCREASED RISK: INCREASED RISK: INCREASED RISK: INCREASED RISK: INCREASED RISK:

+ Breast cancer + Blaractal.cancet + Colorectal cancer + Soft tissue sarcoma + Breast cancer + Parathyroid tumors + Gastrointestinal
« Ovarian cancer v Erdlomatial cancar (nearly 100% if untreated) « Breast cancer » Thyroid cancer + Pancreatic neurcendocrine | polyps and cancer
« Prostate cancer B E e ear e * Duodenal cancer « Brain tumors s Endometrial cancer tumors |« Pancreatic cancer
+ Pancreatic cancer + Stomach cancer » Thyroid cancer « Adrenocortical carcinoma * Colorectal cancer = Pituitary tumors | = Breast cancer
+ Melanoma (BRCAZ2) + Small intestine cancer + Desmoid tumors « Leukemia « Renal cell carcinoma * Adrenal tumors + Gynecologic cancers
+ Urinary tract cancers « Others + Melanoma
3 |
|
R\ oye 7@ sa°7

A WARNING SIGNS SUGGESTING A HEREDITARY SYNDROME BENEFITS OF IDENTIFICATION
@ Multiple relatives with the same or related cancers @ Rare cancers (e.g., ovarian, pancreatic, Personalized cancer Risk-reducing (X ] Informed family C/ Improved outcomes
- sarcorna, male breast) screening and early @ options and planning and O and peace of mind

Cancers diagnosed at a young age (before 50
o < young agef ) o Thice ofmore Telatives with cancer detection prevention .. testing for relatives

& Multiple primary cancers in the same individual OFia siimdiols of MeFRmil)

:‘; KNOW YOUR FAMILY HISTORY. TALK TO YOUR DOCTOR. CONSIDER GENETIC COUNSELING. Q@@ Knowledge today, healthier tomorrow.
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