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Cancer in the United States

Leading New Cancer Cases and Deaths — 2013 Estimates

Estimated New Cases*

Male Female
Prostate Braast
238,590 (28%) 232,340 (29%)
Lung & bronchus Lung & bronchus
118,080 (14%) 110,110 (14%)
Colon & rectum Colon & rectum
73,680 (9%) 69,140 (9%)
Urinary bladder Uterine corpus
54,610 (6%) 49,560 (6%)

Meilanoma of the skin Thyroid
45,060 (5%) 45,310 (6%)
Kidney & renal pelvis Non-Hodgkin lymphoma
40,430 (5 32,140 (4%}
Non-Hodgkin lymphoma Melanoma of the skin
37,600 {4%) 31,630 (4%)
Oral cavity & pharynx Kidney & renal palvis
29,620 (3%) 24,720 (3%)
Leukemiza Pancreas
27,880 (3%) 22,480 (3%)
Pancreas Ovary
22,740 (3%) 22,240 (3%)
Al sites All sites
854,790 (100%) 805,500 (100%)

Estimated Deaths
Male Female
Lung & bronchus Lung & bronchus
87,260 (28%) 72,220 (26%)
Prostate Breast
29,720 (10%) 39,620 (14%)
Colon & recturn Colon & rectum
26,300 (9%) 24,530 (9%)
Pancreas Pancreas
19,480 (6%) 18,980 (7%)
Liver & intrahepatic bile duct Ovary
14,890 (5%) 14,030 (5%)
Leukemia Leukemia
13,660 (4%) 10,060 (£%)
Esophagus Non-Hodgkin lymphoma
12,220 (4%) 8,430 (3%)
Urinary bladder Uterine corpus
10.820 (4%) 8,190 (3%)
Non-Hodgkin lymphoma  Liver & intrahepatic bile duct
10,590 (3%) 6,780 {(2%)
Kidney & renal pelvis Brain & othar nervous system
8,780 (3%) 6,150 (2%)
All sites All sites
306,920 (100%) 273,430 (100%)

*Excludes bazal and squamous cell skin cancers and in situ caronoma except wrinary bladder.

2013, Amevican Cancer Society, Inc., Surveilance Ressarch

m 2"d Jeading cause of death

m ] in 4 people will develop

cancer in their lifetime



Targeting Cancers Achilles Heel

polypyrimidine/

| G-quadruplex polypurine tract

RN
m i-Motif ) ()6 (+) (+) (+)



Targeting Cancers Achilles Heel

polypyrimidine/

| G-quadruplex polypurine tract
i_Mot; /\V/\V/\\//\v@
= 1-Motif OO (+) () (+)

t ‘ Negative supercoiling

Local unwinding

VAN\ZA\VZ N/ A\Y/A\



Targeting Cancers Achilles Heel

m G-quadruplex
m i-Motif

polypurine tract
VANZAN\/ANY/ANY
=) =) ) (+) (+) (+)

t ‘ Negative supercoiling

Local unwinding

VAYA\Z 70/
t

/\V/\\O&\//\\//\




Targeting Cancers Achilles Heel

polypyrimidine/

| G-quadruplex polypurine tract

. . VAN\Y/AN/A\Y/A\Y
m i-Motif ) ()6 (+) (+) (+)

t ‘ Negative supercoiling

Local unwinding

VAYA\Z 70/
t




Targeting Cancers Achilles Heel

polypyrimidine/

| G-quadruplex polypurine tract

. . VAN\Y/AN/A\Y/A\Y
m i-Motif ) ()6 (+) (+) (+)

t ‘ Negative supercoiling

Local unwinding

VAYA\Z 70/
t

N /\V/\\O&\//\\//\ o
G-quadruplex ” ‘\

AR ARA the AR

(2
G-quadruplex ‘!‘g‘g

M/

11 j-motif



thymine guaning

deni
al E:An;ne I-k

Watson & Crick N

Base Pairing

G-quadruplex

Intramolecular Parallel
(3:7:1) G-Quadruplex

Fod

8 £ {
R ---H=N H

: e W >_g_

: " " A\

. o = o - H N=H-N H =

H ﬁ-" ..... o R

{ H
Hemiprotonated

(¥ 4 e D

Intramolecular
(8:5:7) i-Motif

cytosine

c1'
deoxyribose

M

Intramolecular Parallel
(1:2:1) G-Quadruplex

5° 3

]

|
]
\*&} é«:f

Intramolecular
(6:5:6) i-Motif




Hallmarks of Cancer

&
c-Myc KRAS

pRb
Hallmarks
of
cancer
Sustained
angiogenesis Bel-2

VEGF-A



c-MYC 1n Cancer

m Over expressed in more than 70 % of all cancers

m Extremely difficult to drug ﬁ
c-MYC

N\

Self-sufficiency in Insensitivity to
growth signals anti-growth
signals

Deregulated

Evading apoptosis
g apop Metabolism

CANCER



VEGTEF in Cancer

m Vascular Endothelial Growth Factor

m Regular function is formation of new blood vessels

m Provides oxygen and nutrients to cells

m Tumor cells can “turn on”

m Anglogenesis

m DNA footprinting data shows formation of G-quadruplex
could have potential transcriptional regulation



Intracellular stresses mimicked by
Molecular Crowding Agents

Crowding Agents Dehydrating Agents

m Ficoll70 m Glucose
m Dextran Sulfate m Glycerol
m PEG-300 m Acetonitrile

m Sucrose
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Molar Ellipticity

c-MYC: Crowding Agents
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Molar Ellipticity
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c-MYC: Dehydrating Agents
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VEGF: Crowding Agents
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VEGF: Dehydrating Agents
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Future Work: Drug Discovery

m Thermal Melt at saturation points with each co-solvent

m Begin screening c-MYC and VEGF G-quadruplexes with
varies compounds in nuclear conditions

m FRET melts
m Cytotoxicity Assays
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