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Purpose

To disseminate current evidence on:

Population Genome Health through the meta-analyses of
epigenetic risk factors with the development of Cancers
and Cardiovascular Diseases.

Learning Objectives

1. Understand gene mutation variations in relation to
chronic diseases for underlying population health issues
of various race-ethnicity groups in the world.

2. Discuss potential epigenetics and lifestyle prevention
strategies to promote cardiovascular health and to
prevent cancers and cardiovascular diseases.




The Phases of Translation from “Discovery” to
“Population Health Impact”

Candidate T2 Evidence based
Health Guideline/
Application \/ Policy
T T3
Knowledge
Synthesis & Practice/
T4
Population
Adapted from Khoury MJ Health Impact
et al. Genet Med October 2007

Muin J. Khoury, MD, PhD, CDC National Office of Public Health Genomics


http://www.cdc.gov/genomics/training/file/print/10year/Khoury.pdf

Implementation Science

Research-based practice

Science-based practice, Evidence-based practice,
Research Utilization

Levels of Evidence

m Clinical projects - Levels 5-7

m Research Projects - Levels 2-4
m Research Programs

m Meta-Analysis - Level 1



Shiao & Dibble, 2006.

Table 1. Hemmhical Classihication of Levels of Evidencs

Reseamch
Designs Lewals Descnptions

Experimental I Metaanalys=s of mndomezed control tnals

Il Indiveduzl rmndomized control trials
Conmtrolled treaks without mndomizaton

Case contmol triaks, within subjects
design

systematic reviews of studies with
various designs

Clinical observation studies — meal time,
repeated measures, time series
des igns
Descriptive Vi A FPublishaed guidelines from professwonal

organizations

Vi B Descriptive case studes

Vi Quality improvement reports, populaton-
specrfic trend data

Oata from Attin =t al,"® Levitt et al,"® Oncology Nursing Society ="




Disrupting Incrementalism in Health Care Innovation

(A)

Inpatient "\ Outpatient

Minimally .

. : Non-invasive
invasive

Invasive

Figure 1. Two main mechanisms of disruption in health care
innovation: (A) Change of venue disruption model; (B) Degree

of invasiveness disruption model. ,



$1,000 Genome — Goal set for 2014-2020 by NHGRI

"build a and use it to

100
within 30 days or less, with an
accuracy of no more than one
error in every 1,000,000
sequenced, with sequences
accurately covering at least 98%
of the genome, and at a recurring
cost of no more than 1,000
per genome”

Effective Date: 10 September 2012


http://en.wikipedia.org/wiki/DNA_sequencer
http://en.wikipedia.org/wiki/DNA_sequencing
http://en.wikipedia.org/wiki/Human_genome
http://en.wikipedia.org/wiki/Base_pair
http://en.wikipedia.org/wiki/US$
http://en.wikipedia.org/wiki/Archon_X_Prize
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ARTICLE

doi:10.1038/naturel0354

e ml Human metabolic individuality in
%= =l biomedical and pharmaceutical research

1in**, Ann-Kristin Petersen®*, Robert P. Mohney®, David Meredith’, Brigitte Wigele-8,

RAM?*, Panos Deloukas®, Jeanette Erdmann®, Elin Grundberg®'?, Christopher J. Hammond'®,

1bi Kastenmiiller', Anna Kottgen'?, Florian Kronenberg'?, Massimo Mangino'’, Christa Meisinger'®,
Verner Mewes!®, Michael V. Milburn®, Cornelia Prehn!’, Johannes Raffler’-?, Janina S. Ried”,
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CYTOPLASM STARTUP STARS
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p—— REVENUE | $20million always have the tools to predict which
ynthesis | N VR === eeccieccesccmmecemcecesdececeecseemscemesemammecesaeeee ; ; ,
of protein | HEADQUARTERS | Research Triangle patients will benefit. Metabolon aims to
bw.%f:‘ Park, N.C. change that. The company works in an
e INDUSTRY | Healthcare emerging field called personalized medi-

cine where treatments are designed to

----------------------------------------------------------------- fit an individual's physical makeup. It can

€990 Astacn Wadey Longman. b EMPLOYEES | 100 test the small molecules in samples of




Current approach = Public Health model
+ Efficacy = .80 « Efficacy =.20
+ Reach = .10 « Reach =50

« 80x.10 .20 x.50

+ Effectiveness = .08 &+ Effectiveness = 10

Colleen M. McBride, Ph.D.
Social and Behavioral Research Branch 11
April 18, 2012




Multiplex Prototype Test
8 health conditions & 15 genes

= Diabetes
KCNJ11 Lung cancer
CAPN10 & MPO
PPARg = Colon Cancer
¥ TCF7L2 2 MTHFR
= HeartDisease = Skin Cancer Bl
APOB 7 MC1R Translational Research
NOS3 = Osteoporosis
& CETP ¥ ESR1
= High Cholesterol 7 IL6
& UPC ¥ COL1A1

= Hypertension
M AGT




Ensembl

http://uswest.ensembl.org/index.html
m Genome browser

m Search by gene or variation (rs number)
e s # =reference SNP

W BLASIHLAL | HIOWMET | 10015 | LOWNIDa0s | HEIp & UOCUMENIENon | Hi0g | WMIrors

Azsembly exceptions
chramoseme 1
Agsembly exceptions 4 TC Hse HR]_3_CT6a1
HG1268_PATCH
HGA2E7_PATCH HG14M_PATEH

Wb 120 Wb




ALL AFR AMR ASN EUR

‘ » A 32% N e a11% ‘ . A 40% ‘ . A 3T7% ‘ . A 35%

G 68% G 89% G 51% G 63% G: 65%

il

sub-populations B Sub-populations B Sub-populations B Sub-populations B
AFR sub-populations

ASW LWK YRI

‘ A 13% 1 o A 10% ‘ L
5 B7% 5 90% (5 800,

AMR sub-populations

CLM MXL PUR

4

» A 5T%

w A 45% . w A 44%
G- 43% G: 55% G: 56%

Colombian from Medellin, Colombia

CHB CHS JPT
. » A 46% ‘ - AT ‘ » A 38%
G 54% G 74% G 62%
EUR sub-populations
CEU FIM GBR IBS TSI
‘ » A 31% ‘ - A 20% » AL 32% » A 430 » A 4AT%

o T T o - o o TR L o T - I 2 T o T ol o L



i LA

Lt LU LS
» T:83% - T:82% » T:81% » T:68%
G 17% G 18% G2 19% G 32%

Sub-populations B Sub-populations B Sub-populations B Sub-populations =

» T 77%
G: 23%

er
r
r
I
1
e:

AFR sub-populations

ASW LVWK

= T:81%
(. 19%

T: 81%
(. 19%

* T:87%
(. 13%

AMR sub-populations

0

LM ML

= T:90%
G 10%

e
¢

ASN sub-populations

CHB CHS

LI
5. 23%

T: 84%
G 17%

- T 8304
5. 17%

¢

YRI
PUR
T: 79% * T:77%
G 21% G 23%
JPT

¢

EUR sub-populations

Bntish in England and Scotland

CEU GBR IBS T51

#* T:G68%
(5: 32%

T: 69%
52 31%

#* T E66%

» T:68% » T:68%
G 34% G 32% G 32%

'
'*E




&

Ancestry Composition tells you what percent of your DNA comes from
each of 31 populations worldwide. The analysis includes DNA you
received from all of your ancestors, on both sides of your amily. The
results reflect where your ancestors ived 500 years ago, before ocean-
¢rossing ships and airplanes came on the scene

W 996% EastAsian & Native American

B EastAsian
Southeast Asian
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CT+TT

white (32 studies)

ltaly (2 studies)

Spain (2 studies)

India (4 studies)

Japan (B studies)

Korea (6 studies)

China (4 studies)

Mexico (1 study)

Black (2 studies)
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RPS3AP46 chr14:54,069,442-54,090,123

RHPN2
CDH1

KRT&P16
TCEB1P3

MTHFR
MTR
MTRR

MTHFD1
UGT1A1

MLH1
MSH2
MSHB
PMS52
TP53
Kras

chr19:33,469,498-33,555,824
chr16:68,771,195-68,869,444
chr10:8,568,699-8,594,564
chr10:10,206,117-10,226,740
chr1:11,845,787-11,866,160
chr1:236,958,581-237,067,281
chr5:7,869,217-7,901,235
chr14:64,854,759-64,926,725
chr2:234,668,919-234,681,951
chr3:37,034,841-37,092,337
chr2:47,630,263-47,710,360
chr2:48,010,221-48,034,092
chr7:6,012,870-6,048,737
chr17:7,571,720-7,590,863
chr12:25,358,180-25,403,854

It:::tal size _I

20,682
86,327
98,250
25,866
20,624
20,374

108,701

32,019
71,967
13,033
57,497
30,098
23,872
35,868
19,144
45,675

2,107,283

pseudogene

pseudogene
pseudogene
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buccal swab 2 Hispanic CT AA GA AA AA
buccal swab 3* EA CC AC GA AA AA
buccal swab 5 Asian CC AC GG AA AG
buccal swab 6 EA TT AA GG AA GG
buccal swab 7 Asian CT AC GG AA AG
buccal swab 8 Asian CC CC GG AA AG
buccal swab 9 Asian CT AA GG AA AA
buccal swab 10 EA CC AC GG AG AA
buccal swab 11 Asian CT AA GG AA AA
buccal swab 12 Asian CT AC AA AA AA
Wild type 4 CC 4 AA 7 GG 9 AA 6 AA
Heterozygous 5CT 5AC 2 GA 1AG 3AG

Homozygous 17T 1CC 1 AA 0GG 1GG




Methylation Pathway Cycles
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Epigenetic Factors

Epigenetics The study of heritable changes in gene activity which are
not caused by changes in the DNA sequence

- Gene expression or cellular phenotype

- DNA methylation and histone modification, repressor proteins that

attach to silencer

Gene Expression MTHFR
(methylenetetrahydrofolate Reductase)
C677T (rs 1801133), A1298C (rs 1801131)

—)

Life Style Factors
(folate, alcohol, smoking pollution) Health Outcome

(disease outcomes,
progression, recovery)




Lifestyles and CR Cancer (CRC)

Low Folate (20) 5,167 1.1125 <0.01
< 116-343 mcg/day (30.42)
Low B6 (6) < 1,273 1,802 1.1391 <0.001
1.46-2.55 mg/day (43.97) (39.71)

Alcohol (19) 2,907 3,961  [1.1932 <0.01
>1.44- 30 g/day (41.04) (41.26)
No smoking 6,178 7,839 <0.05
(19) (67.88) (69.44)




Primary prevention of coronary heart disease: integration of new data, evolving views, revised goals,
and role of rosuvastatin in management. A comprehensive survey.Richard Kones. Drug Des Devel The
2011; 5: 325-380. Published online 2011 June 13. doi: 10.2147/DDDT.S14934. PMCID: PMC3140289

Table 3 Cardiovascular risk factors as reported in the 201 | Heart and Stroke Foundation Report™

Risk factor Self-reported Actual Not assessed by Impact upon
perception prevalence health care provider (%) life expectancy
(% participation) (%, estimated) (fears)

Smokng 3 X ] -139

Obesity 18 H Weight 40% 40

(age 18 or over) Waist measure: 67%

Physically inactive in lessure time 3l £ 4 -36

High blood pressure 17 19 18 -14

Vegetable and fruit itake <S+day 39 ) 52 -13

 Data from the Heart and Stroke Foundation (HSF) pol of 20000 Canadans performed in December 2010, sef-reported from the 2009 Canadan Commentty Health Survey,

==




LS, Frult amd Vegetable Consumgtion, 2008 COC
Daily Frequency Among Adults and Adolescents
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Healthy People
2010 Fruit
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AQI Air Pollution Level ~ Health Implications

mm Air quality is considered satisfactory, and air pollution poses little or no risk

Air quality is acceptable; however, for some pollutants there may be a moderate
51-100 Moderate health concern for a very small number of people who are unusually sensitive to
air pollution.

Everyone may begin to experience health effects; members of sensitive groups
el 1 may experience more serious health effects
201-300 | Very Unhealthy Eeeaal{ffl; :Ea:l'mngs of emergency conditions. The entire population is more likely to

Health alert: everyone may experience more serious health effects

To know more about Air Quality and Pollution, check the wikipedia Air Quality topic or the airnow guide to Air Quality :
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Wanli, Taiwan

Good

[(Updated on Monday 5:00]




Wanli AQIL: Wanli Real-time Air Quality Index (AQ1).
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World Health
Organization

4  Healthtopics Data and statistics  Media centre = Publications = Countries  Programmes and projects  About WHO
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IPCS Home Toxicogenomics

Health impacts of chemicals

": Share

The use of the evolving science of toxicogenomics and its accompanying tools are
of great interest to risk assessors, and are being considered as potential ways to
improve toxicology and risk methodologies, helping to elucidate the mechanism
and made of action of chemicals amang other things.

Tools for assessing chemical
nsks

Foisons information,
prevention and management

Chemical incidents and

. Twin workshops were arganized in 2003-2004 focusing on:
emergencies

Capacity building e the science and evidence-base for use of taxicogenamics in human

health risk assessment (led by WHO) and issues of relevance to human health
and linking with existing work on biomarkers, modes-of-action and ethical
considerations; and

e the other on defining the needs and possible application of toxicogenomics in a
requlatory context.




| eadership Roles — Change Agent as Innovators?

Late majority

Innovators < Early
~ adopters

High Propensity to adopt low Low  Propensity to resist

Source: Rogers, E.M. (2003). Diffusion of Innovation Theory




eadership Roles — Change Agent and Adaptation

Adoptions Due to Adoptions Due to
Mass Media Sl Interpersonal

Communication

Time ey

Source: Mahajan, Muller and Bass (1990) as reproduced in Rogers,
E.M. (2003) p210. Bass Forecasting Model

35



eadership Roles in Galatians 1-6

To be free is not merely
1o cast off one's chains,
but to live in a way that

respects and enhances

36
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= for Health Professional
Education in Genetics

You are here:: Tools and Downloads

Tools and Downloads
=ha
Downloads

Print-version of the Core Principles in Family History

Core Principles in Family History Quick Facts: This one-page POF documentis a useful quick reference or handout
for educators and trainees.

Medical Familv Historv: Tools for Your Practice

FOR FAMILY HISTORY

Rationale

Principles for Collection
Principles for Interpretation
Principles for Intervention

Purpose and Limitations



