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Global Burden of Cancer

Males Females

Lung
Breas: 4
Calarectum -
Prostate
Stomach
Thyroid 4
Liver -
Carvix uter
Bladder H
HWHL -
Leukaemia -
Oesophagus
Pancreas -
Kidiney -
Carpus uteri

50 40

ASR (Warld) per 100 000 ional Ageniy
Cancer TODAY | JARC - hitps: {fgoo.iarcwhadinftoday P lg?pi?ﬂﬂa.. Canter

Data versien : Glooocan 2022 (vorsion 1.1} 3
. e Wl Health
© All Rights Reserved 2024 iﬁf Organizafion



Burden of Cancer is Region-Dependent

Share of population with cancer vs. median age, 2021

Estimated share of the population with cancer® versus median age”.
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Cancer Research Today

£164m
Research projects focused on specific cancer types (in £m)
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What is Cancer?

“Down to their innate molecular core, cancer cells are

hyperactive, survival-endowed, scrappy, fecund, inventive copies
i+ of ourselves.”

- Siddhartha Mukherjee, The Emperor of All Maladies

*WINNER OF THE PULITZER PRIZE -

EvMEEROR
OFSATL

" N A TN DI FE S “Tumors: Wounds that do not heal”
' | - Harold F. Dvorak, Harvard Medical School Professor of
Pathology (1986) NEJM

A BiocrarHY oF CANCER
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“A compulsively readable, surprisinglyuplifting, and vivid tale. Thrilling.” g
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The Cancer Continuum

= |nvasive = Metastatic

Genetic and epigenetic aiterations

] 5 B &> S S —_—  UER ) =
Luminal Myoepithelial Endothelium  Leukocytes Fibroblast  Myofibroblast Basement  Cells of organ metastasis
epithelial cell - cell membrane

Polyak (2007) J Clin Invest



The Biology of Cancer

the hi("'lt\;‘_‘\' of

CANCER

angiogenesis

Robert A. Weinberg

Hanahan & Weinberg, The Hallmarks of Cancer (2000)



Hallmarks of Cancer: Updated

Sustaining Evading
proliferative signaling growth suppressors

Deregulating

Avoiding
cellular immune
metabolism destruction

Resisting “, Enabling
cell death +100 replicative
immortality

Genome
instability &
mutation

Tumor-promoting
inflammation

‘0’

Activating invasion
& metastasis

Hanahan & Weinberg (2011),
The Hallmarks of Cancer: The Next Generation

Inducing or accessing
vasculature

Emerging hallmarks &

. enabling characteristics
Unlocklng Nonmutational

phenotypic epigenetic
plasticity reprogramming

Polymorphic
cells microbiomes

Senescent

Hanahan & Weinberg (2022),
The Hallmarks of Cancer: New Dimensions



Clonal prevalence/size

Genomic Instability

Tumor
initiation

|
+7+

Time —

* Driver mutations ' Passenger mutations

Jigyansa Mishra, Biorender

Epithelial tumor
development

Increase in
genomic
instability

Cancer Research Reviews




Cell-autonomous Immortality

Sustaining proliferative
signaling

Resisting Evading growth
cell death SUPPressors
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Cell-autonomous Immortality

Sustaining proliferative
signaling

Resisting Evading growth
cell death SUPPressors

+ Replicative Immortality



Cell-autonomous Immortality

Sustaining proliferative
signaling

Resisting
cell death

+ Replicative Immortality

Apoptosis

Programmed cell death

Internal breakdown  Fragments recycled
or destroyed

Cell in the body
How apoptosis helps keep the body healthy

O ® @ X

Replaces Strengthens Gets rid of Stops Supports
old cells immune damaged damaged overall
system cells cells from balance
multiplying

L3 Cleveland Clinic ©2023



Cell-autonomous Immortality

Sustaining proliferative
signaling

Chromosomal DNA

)
Chromosomal DNA TL. ﬁ
Chromosomal DNA ,' ‘ A N r

Chromaosomal DN/

Resisting
cell death

Normal Cells

Crromosomal DNA

: Chromosomal DNA f ‘ . ’\

+ Replicative Immortality

Chromosomal DNA ’ ( Telomirsie rf‘ L. ) i ‘_1
—_— 00000000
Chromosomal DNA Telomerase active cells

i.e. Cancer, germ Cells

Telomerase active cells

Serakinci (2011), Cancer Stem Cells — The Cutting Edge

What about non-cell autonomous aspects?



Immune Evasion

Elimination

Tebu Bio



Immune Evasion

@ Normal Cell §%L/ Dendritic Cell

( ’ Immature

gy e 3% Dendritic Cell

@ NK Cell ‘ Macrophage (M2)
i Myeloid Derived

‘ CO4*TCol ‘ Suppressor Cell

@ CD8' T Cell . Regulatory T Cell

Elimination

Tebu Bio



Immune Evasion

Pro-tumor Immunity
Promote cellular transformation
Promote tumor growth
Shaping tumorimmunogenicity

Anti-tumor Immunity
Immune surveillance
Tumor dormancy
Immunotherapy



Sustainability ...

Fibroblast

Angiogenesis: Ensuring nutrient supply Adipocyte

Immune cell

Hypoxia
Inflammation
Pro-angiogenic G

o%e

The switch: factors
On * <= Angiogenic switch
Angiogenesis
Tumor vasculature
<«— Off Increased vascular Reduced pericyte
permeability coverage
B Activators @ Inhibitors |
ncreased Tortuous
aFGF Thromb ospon din-1 microvessel density blood vessels
bFGF 16 kD Prolactin
Immature Vessels of variable
VEGF ::I:|tetrf|ertofn atlp i blood vessels | shape and diameter
. atelet ractior-
Angiostatin

Cancer
metastasis



Sustainability

Deregulated cellular metabolism: Ability to adapt to available nutrient supply

(A) Normal cell

Glucose
Extra
@@ cellular
Cytoplasm
Glycolysis ll
LDHA

Pyruvate _>E Lactate

w

'\> CO,

Oxidative Anaerobic

Phosphorylation glycolysis
~38 mol ATPs/ 2 mol ATPs/
mol glucose mol glucose

(B) Cancer cell

Glucose
Extra
@@ cellular
Cytoplasm
]
LDHA

Pyruvate W) Lactatem) J

l 9 Lactate

v

Biomass
0,—> incorporation
g CO, Cell proliferation

Anaerobic glycolysis
(Warburg effect)
2 mol ATPs/
mol glucose

Normal Cell
Metabolism

Glucose
+ 0,-> Aerobic
glycolysis
- 0,-> Anaerobic
glycolysis

Mitochondrial

Lipid

& OxPHOS FA synthesis and
FA oxidation are
Not resistant antagonistic
to ROS pathways

accumulation

&

Cancer
Stem Cell
Metabolism

Glucose
+0,/-0,

Anaerobic
glycolysis
(Lactate
Production)

Mitochondrial | Lipid
W 0xPHOS | Both Fa synthesis
. and FA oxidation
Resistance

are activated

to ROS




Expanding Beyond Tissue-of-Origin

Benign (not cancer)
tumor cells grow

only locally and cannot
spread by invasion or
metastasis

Malignant (cancer)
cells invade

neighboring tissues,
enter blood vessels,
and metastasize to
different sites




Shaping a Permissive Microenvironment

Chronic inflammation:
“Wounds that do not heal”

Invasion
metastasis

Evasion of
il apoptosis

‘R o
@‘@;’g \ Immune

Sustained
proliferation

Genomic [ °
instability -

» " INFLAMMATION =~ Suppressin
% A2 ‘e
Replicative i Dysregulation
immortality of metabolism
Tumor
angiogenesis

Yang (2014) Cell Death & Differentiation



Hallmarks of Cancer: Updated

Sustaining Evading
proliferative signaling growth suppressors

Deregulating

Avoiding
cellular immune
metabolism destruction

Resisting “, Enabling
cell death +100 replicative
- immortality

Tumor-promoting
inflammation

- "‘ft‘} -
1 ”;; < A
Genome I
instability &
mutation Qﬂ

Inducing or accessing Activating invasion
vasculature & metastasis

Hanahan & Weinberg (2011),
The Hallmarks of Cancer: The Next Generation

Emerging hallmarks &

. enabling characteristics
Unlocklng Nonmutational

phenotypic epigenetic
plasticity reprogramming

Polymorphic
cells microbiomes

Senescent

Hanahan & Weinberg (2022),
The Hallmarks of Cancer: New Dimensions



Clonal prevalence/size

Epigenetic Reprogramming

Tumor
initiation

Time ——»

* Driver mutations v Passenger mutations

Jigyansa Mishra, Biorender

Epi = On top of

Epigenetics = Non-genetic changes
that affect expression of genes

Central dogma of molecular biclogy

A. HISTONE MODIFICATIONS
Histone

\ Histone
deacetylase HDAC HAT acetyitransferase
B - -
Histone tails @ & K )
! (= Histone tails

Histone

Histone

DNA
DNA

B. DNA METHYLATION _ | C.NON CODING RNAs

DNA 2 # Histone tails
methyltransferase N
4« Q CircRNAs m
3 . Histone _‘m
LncRNAS : é

miRNAS

Coco (2019) International Journal of Molecular Sciences




Microbes

« mucus production BehaVIOUI’ Of the cancer

+ antimicrobial chemicals

« assist digestion
+ ward off pathogens

Resisting
cell death

Evading
growth

Sustaining
proliferative

+ |ubricate pulmonary

5 w—p Augments Hallmark
tissues

Fada  eeColbacin Qu ) =1 Inhibits Hallmark
Avoiing - ol i \ e oo
Pesbisil .; > 5 : ® ~ mortality @ Enterotoxigenic B. fragilis
* prevents gastric - - i £ nucreatum
complications RETESTINAL @ E taccais
P @ MCROBIOTA ®g s
Inducing @@ Bifidobacterium spp.
. . inflammation angiogenesis @ 5. fragilisfthetaiotamicron
+ digestion of complex @B @ Other commensals

carbohydrates

0.'.. Toxins (BFT or colibactin)

.
* Colibactin

Deregulating
cellular
energetics

instability
& mutation

-

+ maintain pH and H-0,
production to kill microbes |

Activating
invasion &
metastasis

-

« fortify immune system
+ scent production

+ Therapy response



Microbes
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Chen (2024) Gastroenterology

Diakite (2023) Front. Virol.



Phenotypic Plasticity

It iS nOt the Strongest Species Cell Intrinsic factors Cell Extrinsic factors
. - Tra:;i(t:;i&tion =
that survive, nor the most modihcations . |
. . e Mutations Im(:u:e .- Hypoxia
intelligent, but the Q i
most responsive i N\ K
to change. £ ¥ :-‘. LU R—
(‘JL\ I D | . ” < E'r;:::ﬁ:isal CSCS.~ EMT \NOPCSC :
“unaries UJarwin Y g\;i\ | € & =—— [N
& > Transdifferentiation 7 Yy MET 0 &
oediffereni'\ai\oo
Drug resistance ‘l’ Metastasis
Tumor relapse

DevelopGoodHabits.com

Thankamony (2020) Frontiers in Molecular Biosciences




Senescence

Normal Tissue

%

(o) EXxposure to stress

Stress

ity P hyS I OlOgl cal Replicative exhaustion

DNA damage
Senescence "'. Oncogene activation
‘Life Cycle’

“ ‘ )‘ (/
Immune \ Induction of

recruitment senescence

Cell cycle arrest

Chromatin re-organization
Gene expression changes

Senescence-associated secreto henotype (SASP
Chan & Narita (2019) Genes Dev. Yy p ype ( )

Damage-induced senescence

Brain aneurysm Cataracts
Alzheimer's disease Glaucoma
Parkinson's disease Macular

Mucositis ] / degeneration

OSMF \‘-—[Disc degeneration
Hypertension :

IPF , —{:Aorta aneurysm
COPD [ Atherosclerosis

Cystic fibrosis Cardiac fibrosis

Liver fibrosis

— Cancer
Obesity. [Renal disease
Intestinal SAGTON Transplantation
bowel disease PARS T —
& ~|Type 2 diabetes
S 2 B
Pancreatic fibrosis
SHREoReIE ] Osteoarthritis

Wound healing]—
Skin nevi

Munoz-Espin (2014) Nat. Rev. Mol. Cell Biol.



Hallmarks of Cancer: Updated

Sustaining Evading
proliferative signaling growth suppressors

Deregulating

Avoiding
cellular immune
metabolism destruction

Resisting “, Enabling
cell death +100 replicative
immortality

Genome
instability &
mutation

Tumor-promoting
inflammation

‘0’

Activating invasion
& metastasis

Hanahan & Weinberg (2011),
The Hallmarks of Cancer: The Next Generation

Inducing or accessing
vasculature

Emerging hallmarks &

. enabling characteristics
Unlocklng Nonmutational

phenotypic epigenetic
plasticity reprogramming

Polymorphic
cells microbiomes

Senescent

Hanahan & Weinberg (2022),
The Hallmarks of Cancer: New Dimensions



Tools for Studying Cancer Biology

In vitro

Translates directly to "in
glass" meaning the study
takes place in a test tube,
rather than in a model
organism.

7

In silico

In vivo

An in silico experiement is
one done in a virtual setting,
such as a computer or
virtual simulation.

Translates directly to
"in life", meaning the study
takes place in a living cell or
model organism.

GFFFEgEETTER

L e —



Cancer cell line
HeLa
MCF-7
US7MG
HT-29
A549
HEP-G2
K-562
Cos7
PC3
A375

HOME  PUBLICATIONS DATASETS TOOLS

Species
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Homo sapiens
Cercopithecus aethiops
Homo sapiens

Homo sapiens

Cell Lines

Motivations for the Cancer Cell Line Encyclopedia (CCLE)

cer cell lines are the most commonly used models for studying cancer biology, validating cancer targets and for defining drug efficacy. Prior to the CCLE,

Cervix adenocarcinoma
Breast adenocarcinoma
Glioblastoma-astrocytoma
Colon adenocarcinoma
Lung carcinoma
Hepatocellular carcinoma
Chronic myeloid leukaemia
SV40 transformed - kidney
Prostate adenocarcinoma

Malignant melanoma

Morphology
Epithelial
Epithelial
Epithelial
Epithelial
Epithelial
Epithelial

Lymphoblast
Fibroblast
Epithelial
Epithelial

Tahla 1 Duvanminlac Af caran aridalrrsicad ~anmanr ~Aall linac el Hh Anicin i Aiffavant Aall txriane Thaca Aata

8% TIMES BESTSELLER

THE

IMMORTAL
LIFE OF

HENRIEITA
LACKS

She died in 1951.
What happened next
changed the world.

‘No dead
woman has
done more

for the living...
A fascinating,
harrowing,
necessary
book’
HILARY MANTEL

e




Cell Lines

Normal fibroblast HelLa (Cervical cancer)
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Taking In Vitro Research 3D: Tumour Organoids

(b

atient-derived cancer organoids W

() Airliquid
ﬂ % imorf;ce zunuro

SmnoryorB?:? » U e @ 7 ..

Enzymolysis 3D culture Tumor organoid

M—»

Peripheral blood Circulating tumor cells

Engineered cancer organoids

® e \ 4 /
@ @ ) & & ) ){ )
@ e SE

IPS cells 3D culture Normal organoid Gene editing Tumor organoid

S 5




Animal Models

pean Animal %

;es rch Association ’
P Animal numbers i ing, -
cancer res&arch

5%

794,550

mice

European Ani |ma|

B The role of amm%
studies in ncer
breokthr

Breast cancer

_Chronic myeloid
~ leukaemia
Cervical cancer

Immunotherapy

National Geographic

“Research involving animals is essential for us to save lives.
Most cancer treatments used today wouldn’t exist without
this type of work.”

Cancer Research UK

“We use animal studies alongside many other experimental
approaches and they are crucial in building up a complete
picture of cancer biology. Our research using animals has
helped drive advances in cancer treatment that are benefiting
people with cancer all over the world today..”

Institute of Cancer Research, UK

https://www.eara.eu/why-are-animals-used-cancer-research



The Laboratory Mouse

Education Overview
Caltech, Oxford, Stanford, Harvard, MIT, Princeton, Cambridge, Imperial, e Involved in around 75% of research
Berkeley, Chicago, Yale, ETH Zurich, Columbia, UPenn, John Hopkins, UCL, o Short life-span and fast reproductive rate

means mice are suitable for studying
disease across whole life cycle

© 98% of genes have comparable genes in
humans

o Similar reproductive and nervous
systems and suffer many of the same
diseases as humans including cancer
diabetes and anxiety

o Can be genetically modified to include
human genes in enhance biological
relevance

eCan act as an avatar for a human cancer to
allow drug therapies to be trialled safely

Cornell, Northwestern, UMichigan, Toronto, Carniege Mellon, Duke,

UWashington, UTexas at Austin, GA Tech, Tokyo, Melbourne, Singapore,
UBC, Wisconsin-Madison, Edinburgh, McGill, Hong Kong, Santa Barbara,
Karolinska Institute, UMinnesota, Manchester o and just about
every other major university, medical .
school & research institution in the world.

Nobel Prizes

1905 - Transmission and treatment of TB
1906 - Structure of Nervous System
1907 - Role of protozoa in disease

1908 - Immunity to infectious diseases
1928 - Investigations on typhus

1929 - Importance of dietary vitamins
1939 - Discovery of antibacterial agent, Prontosil
1945 - Discovery of penicillin

1951 - Yellow fever vaccine

1952 - Discovery of streptomycin

1954 - Culture of the polio virus

1960 - Understanding of immunity

1970 - Understanding of neurotransmitters

1974 - Structural & functional organisation of cells
1975 - Tumour-viruses and genetics of cells
1977 - Hypothalamic hormones

1984 - Techniques of monoclonal antibody formation

Research Areas

Alzheimer's disease, anaesthetics, AIDS
& HIV, anticoagulants, antidepressants,
asthma, blindness, bone and joint disease,
brain injury, breast cancer, cardiac arrest,
p cystic fibrosis, deafness/hearing
loss, Down's sndrome, drugs for high
blood pressure, transplant rejection,
Hepatitis B, C & E, Huntington's disease,
influenza, leukaemia, malaria, motor neurone
disease, multiple sclerosis, muscular

1986 - Nerve growth factor and epidermal growth factor dystrophy, Parkinson's disease, prostate
1990 - Organ transplantation techniques cancer, schistomiasis, spinal cord injury,
1992 - Regulatory mechanisms in cells stroke, testicular cancer, tuberculosis,

1996 - Immune-system detection of virus-infected cells

1997 - Discovery and characterisations of prions

1999 - Discovery of signal peptides C ‘ Of a CLtaCt ' -

2000 - Signal transduction in the nervous system www.understandinganimalresearch.org.uk

2004 - Odour receptors and organisation of olfactory systems www.animalresearch.info
WWW.amprogress.org

; : : ®
2008 - Role of HPV and HIV in causing disease
2010 - Development of in vitro fertilization Llf‘ " Sa, ' ‘ E I www.speakingofresearch.com
2011 - Discoveries around innate and adaptive immunity
2012 - Reprogramming mature cells to pluripotent ones



Bioinformatics & Computational Models

bioinformatic clinical data clinical models
statistic o focus on patterns
2D culture < direct correlation? > in vivo PK/PD
& Py
experimental histology B,
m n
rLiers s o Gass=  biology =4, (dermoscopy)
statistics (i cells on gel spheroid in
network ° 'Q organotypic G‘ blood vessel model
topology spheroid in - construct . A
hanging  sheroid in s s o reaction-diffusion model
spheroid in
"“""": @b drop alginate _ e tissue construct
dynam capsule  spheroid in @) mixture theory
= = gel ‘ (free boundary problem)
communication . \") .‘.. .
AN : : .fw % TCAT (porous media, fibrous tissue)
{(immune system) : ‘ol
on-gridcelluldr ot grid spheroid  (epithelial tissue)
systems biology automaton simulation mechanics
focus on communication focus on structure

Albrecht (2020) Theoretical Biology and Medical Modelling



The Importance of Translation-Focused Research

“Show me the phenotype!”
“Analysis for the sake of analysis is a waste of time and money”
Adelyne Chan, when supervising students

All models are approximations.
Essentially, all models are wrong, but
some are useful. However, the
approximate nature of the mode|

must always be borne in mind.

— Gemge.. E P Box —

AZ QUOTES




Cancer Research: The Vision & Motivation

Thank you for helping to create
the next generation of cancer treatments

M CANCER | CAMBRIOGE
3 RESEARCH | INSTITUTE
Ny UK |




Cancer Research: The Vision & Motivation

“Create a 3D logo that represents cancer research in Cambridge”




C
ancer Research: The Vision & Motivation

ereen
o
SN
iy AN EOke
S '
FRENEY

TEYYIYYIYTAY Y

TrYrev ey

Focused Research

The
Importance of Transistion-Focused A
tesearch

Cancer Rassarch: The Vision

ey 3 01 LI R L

©

Hallmarks of Cancer: New Dimensions ¢
Vanshun B
POF
Citing Articlos Via £

= Views

spmsersen

Abstract

The halimarks of c
cancer phenatypes a1
wnowledge of cancer mechan

aion is a heuritio 10di for &

o 5 provisional sel of U

s has progressed, ather 3¢S

incer cOnCOptualZ:
nd genotypes it

\ \V,“‘\
1-\-

ot wobsile, you 306 %

» cookias. By continuing 10

\\
\\\\\




Timeline of Cancer Treatment

Targeted Therapy

Tyrosine Kinase Inhibitors
and Monoclonal Antibodies
directed to specific tumors
and molecular alteration 201 0

Radiotherapy

Marie and Pierre Curie
started to treat tumor

3000 B.C. - 1890 by uslng Xy 1940

Checkpoint Inhibitors
Use of Monoclonal
Antibodies able to
stimulate the immune
system against cancers

Chemotherapy 1980

Development of antitumor
drugs for the treatment of
hematological and solid
tumors

Surgical Treatments 1900

Surgical treatment or
cauterization of tumors as
the only therapeutic option

Falzone et al., 2018. Front. Pharmacolol.




Deaths per 100,000 population

All sites combined

300 +
250 <
200 -
150 4

100 4

o
o
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Progress in Cancer Survival

Male

Female

1930

T
1940

T
1950

T
1960

T
1970

T
1980

T
1990

T
2000

L—
2010 2017

Cancer survival has doubled since the 1970s

40

30

20

10

Age standardised 10 year net survival (%)

0
1971-1972  1980-1981 1990-1991 2000-2001 2005-2006 2010-2011

Period of diagnosis

Source: cruk.org/cancerstats .% CANCER
¥ ‘( RESEARCH

Together we will beat cancer "' UK



Progress in Cancer Survival

Reasons for progress:

= BII\IGV\AA“!/')

“Good news, Mrs. Bryant—I think we got it all.”

Rational Treatment:
Targeting the cancer, not
everything

y ._.Y Voo dl
T e F—J%W
|l e L
e S

Current Medicine: "One Size Fits All”
Healthcare

ﬁ RESEARCH Tagether s ore
Personalised Treatment: Early Diagnosis: Focus
Understanding that on earlier, more
cancers are different and treatable disease

treating them accordingly



Rational Treatments Based on Hallmarks of Cancer

EGFR

inhibitors

: : Sustaining Evading
Aerobic glycolysis proliferative growth
inhibitors signaling suppressors

Deregulating
cellular

Resisting
cell
death

Proapoptotic
BH3 mimetics

Genome
instability &
mutation

PARP Inducing Activating
inhibitors angiogenesis invasion &
metastasis

£

Inhibitors of
VEGF signaling

Cyclin-dependent
kinase inhibitors

Inhibitors of
HGF/c-Met

Immune activating
anti-CTLA4 mAb

Avoiding
immune

Tumor-
promoting
inflammation

Enabling

A Telomerase
fopicative Inhibitors
immortality

\

Selective anti-
inflammatory drugs




Personalised Therapies

%<2
How is Al Changing the Future of
o © @ @]
Precision Medicine?
|ldentifying Potential |ldentifying
Drug Targets ® ® Causal Genes
Real-Time Monitoring Phenotypic & Genetic
of Patient Health ® {0 B age - ® Heterogeneity
Al-Powered .
Early Detection @ Changing R‘?l? of
of Diseases Physicians

nextgeninvent.com



Prevention & Targeting Early Stages of Disease

Bypass TRANSFORMED

Senescence Proliferation

SN

CANCER

PRE-NEOPLASTIC

Oncogenes
Activation . ‘
-DNA Hyper-replication Cell cycle
-DDR
arrest
Revert SASP
Senescence

NORMAL

'\/Restore

Short Telomeres, Senescence

p53, p16

SENESCENCE
APOPTOSIS Sacco (2020) Antioxidants & Redox Signalling




Gentler Therapies

f

The physician should not treat
the disease but the patient who
s suffering from it

~ Maimonides

AZ QUOTES
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