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Estimated Number of Persons Alive in
the U.S. Diagnosed with Cancer by
Site

In 2010, there were estimated 13. 6 million
cancer survivors in the United States

It is estimated that by 2022, the population of survivors
will increase to almost 18 million.

ACS. 2012. Cancer treatment and survivorship facts and figures 2012-2013.
Siegel et al (2012). Cancer treatment and survivorship statistics, 2012. CA Cancer J Clin 62: 220

Hematologic Hematologic
8% 6%

Men (4.24 million) Women (5.31 million)
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Cancer Development is a Multi-step Process
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Large adenoma Carcinoma

Initiated Premalignant

Genetic alterations and the progression of colorect al
cancer

The major signaling pathways that drive tumorigenesis are shown at the transitions
between each tumor stage. One of several driver genes that encode components
of these pathways can be altered in any individual tumor. Patient age indicates the
time intervals during which the driver genes are usually mutated. Note that this

model may not apply to all tumor types. TGF-[3, transforming growth factor—p.
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Published GWAS Etiology Hits
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/ Happiness Genes: Unlock the Positive Potential Hidden in Your DNA by
James D. Baird and Laurie Nadel, in which we are told, “Happiness is at
your fingertips, or rather sitting in your DNA, rig ht now! The new
science of epigenetics reveals there are reserves o f natural happiness
within your DNA that can be controlled by you, by your emotions,
\_ beliefs and behavioral choices.”
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The two main components
of the epigenetic code

Epigenetics:
Stable alterations in gene expression
by several mechanisms, except
nucleotide sequence changes

DMNA methylation

Metbyl marks added to certain
DA bazes repress gane activily,

Methylation Code

Histone Code

Histone modification

A combination of different
melecules can attach to the “tails’
af proteins called histones, These

The genetic information provides the blue print for the manufacture of all the proteins
necessary to create a living organism, whereas the epigenetic information
provides the instructions on how, where and when the genetic information will be used.

Chromosome

Qiu NATURE 441: 143



DISCONCORDANCE AMONG TWINS

YOURDNA e
IS"T YOUR ' . TwinA ‘ - TwinB
DESTINY -

e, ~&” Nuclear . ~&7” Nuclear
- membrane T

membrane

Develops cardiovascular Does not develop
disease cardiovascular disease

Epigenetic predisposition to angiogenesneis? Individual? Populations?

The choices you make Pharmacogenomics and pharmacoepigenomics (personalized medicine)

can change your genes

. Microenvironment, microbiome, and gene expression
-- and those of your kids. ¢ P

GWAS and EWAS

Adapted from Matouk and Marsden Cir Res 102:873



Nucleosomes (Units of Chromatin)

H1 is a linker histone which binds

To neutralize charge and provide stability ~ t© the DNAlinking two adjacent
nucleosomal cores

DNA
Histones H2a, H2b, H3, H4

Nucleosome: two turns of DNA (146 base pairs) wrapped around an octomeric complex of two
of each of histone types

DNA H1 histone

7 Nucleosome

nucleosome

LY J

duplex DNA (blue) Y

Core of 8 Histone Molecules

histone octamer {yellow)

ehromatin fiber NUC'EUSUITIB

Shores are 0-2kb from islands
Shelves are 2-4 kb and enhancers are beyond shelves



‘* Components of the Epigenome

A Hypermethylation B
Epigenetics regulates :
Cell Cycle Control APC MM
DNA Damage BRCA1 M M M M M
e $ % 1T 7o ¢
Invasion
X-Chromosome Inactivation hMLH!1
Imprinting GSTP1
TIMP3
Factors DAPK1 Hypermethylation Hypomethylation

(ONC)

(TSP)

Environmental
Hormonal
Genetic

Hypomethylation
Raf

DNA Methyl-transferases
DNMT1

DNMT3A

DNMT3B

C-myc MM MM M M
Weth P11 27898
C-Ha-ras
C-K-ras

@ Transcription @
Histone Decetylase
(Dynamic Equilibrium)

Acetylation/Deacetylation
Chromatin Remodeling Methylation Code

Non Coding RNA  Histone Acetyltransferase
Maodifications of

C

Modifications of Histones:
Histones Acetylation
Chromatin Biotinylation
Folding Methylation
Proteins Phosphorylation
(such as Ubiquitination
SATB1)
Nucleosome DNA microRNA _|
POchomb Histone tail ucleosome Involvement
GfOUp of Active Ch i Cond d Ch ti
. ctive Chromatin: ondense romatin:
Proteins relaxed compact

SINE and LINE Sequences

Maintain chromosomal integrity by preventing the translocations,
chromosomal instability and gene disruption that may arise from reactivation

Verma (2009) In: HUm Genome Epidemiology, pp. 551-578 of endoparasitic sequences



EPIGENETICS

Epigenetic alterations — changes induced in cells that alte

the information on transcriptional,

r expression of

t-translational

translational, or pos

levels without change in DNA sequence
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Methylation of
DNA
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RNA-mediated
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* RNA-directed DNA methylation

* RNA-interference mediated
chromatin remodeling

* RNAI, siRNA, miRNA ...

=0 Control Y Treated 50

Genomic Imprinting

‘ acetylation

‘ = ylation

7 - phosphorylation
‘ - ubiquitination




Unmethylated CpG Methylated CpG
\a Vel

= o

: Activated Oncogenes
Inactivated Tumor Suppressors
Acad I''mar N(CT



Genome vs. epigenome — why is it important?

* Genome is generally constant; epigenome changes
* Age
* Diet
Discase
Lifestyle
Environment

* Areas of interest:
* Molecular basis of disease
* Biomarker identification
* Diagnostics development
* Drug targeting

You only need to sequence your genome once,
but you need to determine your epigenome
multiple times...



A. Epigenetics, Environment and Development

Germline
epimutation demethyiation Epigenatic drifi/somatic epimutation
= e

Developmental tissue-spacilic epigenatic programming

B, cametes —s Zypots —

Mather - 1st generation
Fetus - 2nd generation

Reproductive cells - 3rd ganeration

ART | ART, Assisted Reproductive Technology
D. 44 & 4 | S 4 .
CVS Amniacentesis WH::I . Urine ;ulhﬂ Skin
CVS, Cereb lar S o ™ Steol ceal/saliva
erebrovascular System.,
4 4+ L. +

Foley et al. Am J Epid 169:389. Sparm




Transcription DNA

Transcription .T_'#-

) Acetylation ’
Active H3K9 /

« Mucleosome

Inactive

Deacetylation
H3K9

|

Silenced

Methylation
H3K9

Methylation = o Histone deacetylation and
DNA cytosine 20 chromatin compaction

]

il‘!‘“‘i“l 1 o Acetylation
@ Methylation

Stably

Peter Jones Silenced

Mo transcription H

Jones and Laird. Nat Rev Gen 21: 163



DNA Methylation and Carcinogenesis

DNA Methylation

Abnormal I ncreases Abnormal Decreases No Changes

TumMor suppresse /

gene Inactivation Proto- Chemically

oncogene ' induced
activation activation mutations

and up- or :
- referentiall
Methylation regulation retr oelement gt ME5C /

of both For imprinted of other activation e

alleles genes: DNA
hypomethylated sequences
allele

Deamination--
spontaneous
conver sion of

with m5C toT
and Rear rangements mutations

: hyper methylated ;
mutation yp y and possibly N tumor

or allele or aneuploidy
deletion of [l methylated kit

de novo genes

replaced by

M ethylation mitotic | ncreased
of 1 allele recombination DNA

the other



Integrin Signaling Network and Epigenetic Regulation

Cytosol
n | Caveolar internalization |

4

/ Alteration in Cancer cell
Integrin overexpression
*Growth signalling

+Arf6 induced exit of raft

Whnt signalling

markers from endosome

; : Ras li
Metastasis R as signalling
,gm | ; I ene express Shh signalling
Translation mp,mylasa m;;x (MNotch signalling ) _J
Nucleus Integrin gene

Prni[feration T —— c \
Differentiation lsserpRon
Apoptosis

y -

, Alteration in Cancer cell A tiatad Alteration in Cancer cell —\

Promoter DNA hypermethylation

Integrin expression paused
(a4 integrin)

Transcriptional

tor Pm
Integrin gene l
‘Metastasis, Migration and Inuaslo.n/

lv Cancer specific DNA
hypermathylation,
=~ C-myc over expression,
H3K4me Demethyiase
activation

Polycomb group mediated
gene inactivation

I |

Deb et al. CMR. 2011 De c 8



Mirco RNA Signatures in

E Lung carcinoma
] Breast carcinoma
Ul Colon carcinoma
1 Gastric carcinoma
Bl Endocrine pancreatic tumours
Ul Prostate cancers

7 B-CLL

1 Papillary thryroid carcinoma
B Primary glioldastamas

Mir-31 inhibits metastasis in breast cancer

Micro RNA Polymorphism to Identify
High Risk Populations

Human Cancers
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Primary tumor
Micro RNA Methylation in __'Withoutmates tesis

Metastasis 00 00
- LT Unaffected

lymph node

Normal cells

T T miR-148a

Unmethylated 50 OC

Primary tumor with
metastasis

-
) 0C

| [ miraabie | _ ~ hypermethylation

DNA
demethylating
drugs

miR-34b/c

Lujambio and Esteller*, Cell Cycle 8: 377



® Phosphorylation (Flllglgirles\;e(rg(])%g)n%K Cl;;nnacrer Epigenetics
@ Acetylation (Tollefsbol, T. ed.). Pp 347-457.

@ Methylation

< Ubiquitination

(® Biotinylation

H1 is a linker histone which binds to the DNA )
linking two adjacent nucleosomal cores Based on http://www.histone.com

and J. Nutr. 136:1763-1765



ALTERATIONS OF HISTONE H3 MODIFICATIOINS IN LIVER
DURING METHYL DEFICIENCY
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Interplay between H3K9me3, H3K9Ac, and H3S10ph
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DrA with increased methylation and hypothesized that if a turnour supprassor gene was hypermethylated, its nature.com -
activity would decrease or stop entirely — just s if it were a genetic mutation — allowing the turmour to flourish. open innovation pavilion

In ather words, Baylin reasoned, this epigenetic change would produce the same result as a genetic mutation.

Firm evidence came in 1994 Baylin and his colleague, oncologist James Herman, were investigating renal cell
carcinoma (RCC), the most common type of kidney cancer inadults. Around 60% of RCCs are caused by an
inherited mutation in the von-Hippel Lindau tumour-suppressor gene (YHL), which hobbles the gene's abilit
express the tumour suppressing protein. Baylin and Herman showed that 20% of the remaining pe’
non-inhierited form of RCC did not have a mutation in VHL . Their genes were silenced not b

"Nature 471: s12-s13

T

rather by hypermethylation® “Epigenetic changes are
reversible, and therefore have an

The following year, in collaboration with Sidransky's lab at Johns Hopking, Baylin an

H "
human cancers commanly arise when a particular tumour supp-ressor gene, known edge over genetlcs
Moreover, in many cancers including RCC, epigenetic and genetic mutations often w Mukesh Verma
twio copies of a tumour suppressor gene is inactivated by genetic mutation, while the of Nature 471 . 31 2_31 3

This finding "comvinced us that epigenetic abnormalities could play an important driving roles
and many others have been pursuing this possibility ever since " says Baylin.

The move from a purely genetic to an epigenetic model is crucial for prevention strategies. As numerous genk
therapy trials have shown, it is very difficult to treat a genetic disease by re-activating the dormant, mutated ger

ar by replacing it with @ non-mutated one. "Epi-genetic changes are reversible, and thersfore have an edge over CEFOMeE an
genetics,” says Mukesh Verma, an epigeneticist at the MNational Cancer Institute's division of cancer control and --
population sciences in Bethesda Marvland Furthermore epigenetic changes in cancer occur before genetic and sc |ve problems

mutations. "If you can prevent methylation of those tumour suppressor genes, you might have avaluable for cash awards

prevention strategy,” says Baylin, ranging from
45,000 - $1,000,000.

The environmental link
Epigenetics has also provided clues that link environmental factors with cancerous genetic changes. Changes in
methylation can be detected in the blood of cancer-free individuals who smoke and eat high-fat diets, and these
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large-scale programmes is already dedicated to the larger sequencing centres, R target epigenetic pathways, has

but smaller teams are using the data from these projects to generate individual- 5

investigator grant applications, Shaw adds.

These data have helped to persuade investors in industry that epigenstic abnormalities in Ca

wiealth of new drug targets. The finding that mutations in epigenetics-related genes may be driviih

offers the tantalizing possibility of taking a personalized approach to cancer treatment, a tack that is rapies,
ground in industry _says Robert Gould chief executive of Fpizvme an epigenatics focused biotechnology firm

based in Cambridge, Massachusetts. This evidence, plus the successful approval of a first generation of drugs
intended to target epigenetic pathways, has convinced almost every major drug company to invest in cancer
epigenetics, says Mukesh Verma, a programme officer at the NCI For example, Movartis, a pharmaceutical firm
with its headquarters in Basel, Switzerland, has more than 200 employees working in epigenetics, most of them in
cancer, says En Li, head of China Novartis Institutes for Biomedical Research, based in Shanghai. Last yvear,
GlaxoSmithKline in London, in addition to funding its own epigenstics team, paid $20 million to partner with
Epizume in & deal inwhich Fpizvme conld ulimately receive g5 much a5 $630 million * GSK's groun js pafnering

with us and is also competing with us on ather programmes,” says Epizyme's chief scientific officer, Robert
Copeland. "It makes for an interesting dynamic.”

With so much excitement, competition in the field can be fierce. Data from large govermnment projects can be a
boonto smaller labs, says Clark, but individual investigators and those new to the field need to carve their own
niche. "In the face of those big initiatives, smaller labs have the challenge of asking smaller and maore unigue
questions as to the basic mechanisms underlying these epigenstic changes," she says. Christopher Vakoc, an
epigenetics researcher at Cold Spring Harbor Laboratory in Mew York, notes that the "ting" lab he started in 2008
directly competed with several big pharmaceutical companies to discover a role for Brdd — a reader' protein that
Nature 478 524-528 2011). After his team's paper was published, Yakoc heard rumours that ten companies
were racing to capitalize on the results.

There is alsn an intense damand for talent o naticilar sninenstics cnmnanies and individoal labs nead

convinced almost every major
drug company to invest in cancer
epigenetics.”
Mukesh Verma

Nature 483:637-639
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a Methylation content

* Total methylation content of the cell

» methylation level at specific stage

» methylation pattern of a group of genes

» profile of methylation of either a specific gene
or a number of genes

* pattern of methylation in the whole epigenome

Laird Nat Rev Cancer 3:253

b Methylation level

d Level profile
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To reduce
« false negative
» false positives



Polycomb Repressor

H3K27me3
PRC I and Il
(differentiation)

—— X

v

Heterochromatin

Silenced histone code (SHC )

Histone coding for silencing | Histone coding for transcription H3K9me
N Next amino acid is ser -
Upon phosphorylation,
Change is permanent

— 1 == [
y ~ ~\
@ @ RNA pol Il
.)) [ General Transcription factors

Euchromatin Active histone code (AHC)

Steve Baylin



FDA Approved Epigenetic Inhibitors
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5-Azacitidine Decitabine Valproic acid



Category Category

DNMT1
DNMTs DNMT3A
DNMT3B

(20G)-Fe(ll)— TET1
_ fioaed Sirtuins) dependent
Sirtuins ) ¢ i oxygenases TET2

MBD1

Methyl-CpG HSEs
binding MBD3
proteins MBD4

MECP2

Gl H2AFZ
variants
ARID1A
CHD5
CHD7
i MTA2
CREBBP rel;nodelmg
actors MTA3
EPI00 SMARCA2
MYST3 : 3CACCH
M 4
MYST4 SMaGCA
. / SNF5
KATS o Verma and Srivastava (2002).
MLL ] ” Category Lancet Oncol. 3: 755-363;
oo ING1 4 Verma et al (2004)
Bete / Crit. Rev. Clin. Sc.
NSD1 Histone e , 41: 585-607:
PRDM2 modification ING3 T Verma and Manne (2008Jrit.
SMYD3 readers ING4 Tl Rev. Hematol. Oncol. 60: 9-18;

Verma et al (2006Mol. Diag.

WHSC1 INGS Therapy. 10: 1-15.
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Phase | study of epigenetic modulation with 5-azacyt Idine

and valproic acid in patients with advanced cancers

Braiteh F, Soriano AO, Garcia-Manero G, Hong D, Johnson MM, Silva Lde P, Yang H, Alexander S, Wolff J, Kurzrock R.
Clin Cancer Res. 2008 Oct 1;14(19):6296-301. (colorectal cancer, melanoma and breast cancer)

gézgﬁtigirnfo v e The maximum tolerated dose was
.C. daily y 75 mg/m(2) of 5-AZA in combination

Peripheral blood with valproic acid.

* ==l . Pyrosequencing
o * Chi N L
Valproic Acid g » Dose-limiting toxicities were
B s neutropenic fever and thrombocytopenia,
) Day{, 10 and 28 which occurred at a dose of 94 mg/m(2)

of 5-AZA.

28 Days Cycle

 Stable disease lasting 4 to 12 months
(median, 6 months) was

: observed in 14 patients (25%).
55 people with

Advanced cancer
Median age 60

A significant decrease in global DNA methylation an d induction of histone acetylation
were observed.

The combination of 5-AZA and valproic acid is safe at doses up to 75 mg/m(2)
for 5-AZA in patients with advanced malignancies.



Safety and clinical activity of the combination of 5-azacytidine,
valproic acid, and all-trans retinoic acid in acute myeloid
leukemia and myelodysplastic syndrome.

Soriano et al. Blood. 2007. 110(7):2302-8.

« Combination of 5-azacitidine (5-AZA), valproic acid (VPA), and
ATRA in patients with acute myeloid leukemia or hig h-risk

myelodysplastic syndrome.

A total of 53 patients were treated.
» The overall response rate was 42%.

* A significant decrease in global DNA methylation an d induction of histone
acetylation were achieved.

* VPA blood levels were higher in responders.
» The combination studied is safe and has significant clinical activity.

This clinical trial was registered at www.clinicalt rials.gov as no. NCT00326170 .



Histone Inhibitors in Clinical Trials (Clinicaltria

IS.gov)

STATUS STUDY

Recruiting | Safety Study of the Histone Deacetylase Inhibitor, CHR-3996, in PaWitﬁsAdvan

Recruiting | Phase Il Study of Histone-Deacetylase Inhibitor ITF2357 in Refrd&telapsed Lymphocytic Leukemia

Recruiting | phll Study of an HDAC Inhibitor in Very High-Risk Relapsed/Refracﬂdoﬂnts

Recruiting | Phase IIA Study of the HDAC Inhibitor ITF2357 in Patients With JAK-2 V6P?Bitive Chronic Myeloproliferative
Diseases

Recruiting | Phase Il Trial of the Histone-Deacetylase Inhibitor ITF2357 FoliblaeMechlorethamine in Relapsed/Refractory
Hodgkin's Lymphoma Patients

Recruiting L skimeemmbigiailiior \Vorinostat (SAHA) With Capecitabine (Xeloda) Usinblew Weekly Dose Regimen for Advanced

Recruiting | Valproic Acid, Temozolomide, and Radiation Therapy in Treating Rsthé '> forme

Recruiting | Studygfagrinostat (MK0683) an HDAC Inhibitor, or Placebo in Combination Wdtiégomib in Patients With Multiplg
<

Recruiting | Study of Vorinostat (MK0683), an HDAC Inhibitor, in Combination With BortezomiPatients With Relapsed or

Refractory Multiple Myeloma

Completed | A Phase Il Study of Epigeneti ercome Chemotheragist&ee in Refractory Solid Tumors

Recruiting | Sorafenib and LBH58% CQO)

Recriting Phase Il Study of Valproic Acid With FEC100 for Patients With LocAtlyanced Breast Cancer

Total : 84 studies

http://clinicaltrials.gov/ct2/results?term=histone+inhibitors&pg=4
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Combination epigenetic therapy has efficacy in patients with refractory advanced non-small cell lung
cancer. Add to Fave

Juergens BA, Wranogle J, Yendetti FP, Murphy SC, Zhao M, Coleman B, Sehree B, Rodgers K, Hooker CM, Franco M, Lee B, Tsai 3, Delgado |E, Budelk WA,
Belinsky 34, Herman JG, Baylin 5B, Brock MY, Fudin ©M.

Departrment of Oncalogy, Johns Hopkins University, Baltirmore, Maryland 21231, USA, Related citatior

Save items

Abstract Randomized pha

Epigenetic alterations are strongly associated with the development of cancer. We conducted a phase Il trial of combined epigenetic therapy with without entinostat

azacitidine and entinostat, inhibitors of DA methylation and histone deacetylation, respectively, in extensively pretreated patients with recurrent Combination ther
metastatic non-small cell lung cancer. This therapy is well tolerated, and objective responses were observed, including a complete response and a suppresses mo
partial response in a patient who remains alive and without disease progression approximately 2 years after completing protocol therapy. Median 14-3-3sigrma met
survival in the entire cohortwas 6 4 months (95% Cl 3 8-9 2), comparing favorably with existing therapeutic options. Demsthylation of a set of 4 circulating DMA ¢
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with improved progression-free (P = 0.034) and overall survival (P = 0.035). Four of 19 patients had major objective responses to subsequent [
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low-dose azacitidine and entinostat results in objective, durable responses in patients with solid turmors and defines a blood-based biomarker that iz _—
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A combined epigenetic therapy equals the efficacy of conventional chemotherapy in refractory advanced non-small cell lung cancer. [Cancer Discoy.

2011]
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Transient Low Doses of DNA-Demethylating Agents
Exert Durable Antitumor Effects on Hematological
and Epithelial Tumor Cells
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48 colorectal cancer cases

KRAS mutation indicated by a red rectangle overlaying the branch,
BRAF mutations indicated by a green rectangle
MSI-H cases designated with a blue rectangle.

Nature Genetics 38, 787 - 793

48 Colorectal tumors



Pancreatic Cancer. Methylation of
P14ARF and pl16INK4a

Pancreatic Carcinoma (PCA) : 39 19/39 pl6INK4a

Chronic Pancreatitis (CP) : 16 0/16  pl6INK4a

Normal Pancreatogram (NAD) : 6 0/6 pl16INK4a

PCA 1 PCA 2 PCA 3 PCA 4 PCA 5 PCA 6
p14U p14M pi14U pi4M p14U pl4M pi4U p14M pi14U  pi14M pl4U pl4M

\/ \ / \/

. . e o e b o d
Sample: Pancreatic Fluid =

PCA 1 PCA 2 PCA3 PCA 4 PCA 5 PCA 6
pi6U pi6M pi16U pi16M pi6U pi6M pi16U p16M-" pi6U pi16M p16U p16M

(Klump et al. Mol Cell Path 88: 217)




Breast Cancer Response to Tamoxifen Treatment by
ESR1 Methylation
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Logrank P = 0.0045 1 Logrank P = 0.26
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Widschwendter et al. Cancer Research 4, 3807




Clustering of Sample Type by
CpG Island Hypermethylation
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Peter Laird
Cluster Analysis of 365 Human Samples with 50 DNA Methylation Markers




DIET AND CANCER: FOCUS ON
PREVENTION

Igor Pogribny

Cancer is principally caused by environmental
factors, of which the most important are tobacco,
diet and factors related to diet, including body
mass and physical activity, and exposures in the
workplace and elsewhere.

Between 30% and 40% of cancer cases

throughout the world are preventable by feasible

dietary means.

» Understanding the determinants of the earliest
detectable phenotypes in initiated cells

» Uncovering the molecular mechanisms of action
of dietary nutrients leading to cancer formation
and prevention

* Defining effects of dietary compounds not only
on cancer cells but on normal and preneoplastic
cells

» Determining factors that can modulate effect of
diet
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Fig. 2. Nustration depicting major plants with evidence for epigenetic modifications. The Agure ilustrates photographs from major plants with demonstra ted evidence for
eplgenctc alterations in cancer cells. The ‘active principles’ for cach of the plants are shown within parenthesis. These images were borrowed from various websites for
ilhestration purposes only, and these websites are listed in Supplementary Table 1.
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INTERNATIONAL HUMAN EPIGENOME CONSORTIUM

1000 Epigenomes

DNA Methylation, Histone Marks,
Histone Variants, RNA,
Chromatin Associated Proteins

1000 epigenomes @ $100,000 each

$100,000,000
Reference Stem Cells Environment Disease Aging

Marmal Human
Cell Types,
bodel Organisms

Infections Cancer Autism

Human Embryonic

http://ihec-epigenomes.org/

Data Coordination, Access, and Archiving

Quality Control
$30,000,000

v
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Translating Discoveries into Improved Human Health

echanism/Function Prevention Diagnosis/Biomarkers Therapies
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& Imternationsl Human Epigenome Consortium

About

Welcome to IHEC Annual Meeting

Research

Research

Why Epigenomics?

@ |oh Posting:

Outcomes  Epigencmics  NewstEvents  Links

The International Human Epigenome
Consortium (IHEC) unites scientists from
all over the world working together to
achieve one common goal:

deciphering 1000 epigenomes.

IHEC Datasets Lectures

News+Events

By setting quality standards and providing

Epigenaomics research and human hiealth are

Be it international conferences, workshops,

[~ i~ Inhox - Micrasaft Outlook | (3 2014 Biomarker Meeting ... I k¥t Cancer epigenetic andit. .. | (|3 Microsaft PowerPoint - [, ” @ welcome to IHEC - IH...




Research Opportunities

Will inclusion of epigenetic markers help in identification of new risk
factors (modifiable factors and host factors) in different races and ethnic
groups?

Will epigenetic markers in cohort and case control studies improve
sensitivity and specificity of markers and help in identifying high-risk
populations?

National Cancer Institute

Are genetic and epigenetic events correlated during cancer
development?

Are there race/ethnicity specific miIRNAs?

How can we use this information for better define cancer subcategories?

EWAS (Epigenome-wide Association Studies)

Christine Ambersone
Nancy Kiviat (Seattle) (Rosewell Park, Buffellow)

Christopher Plass (Heidelberg)
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