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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. 



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

http://www.cdc.gov/genomics/training/file/print/10year/Khoury.pdf 4

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

 Clinical projects - Levels 5-7 

 Research Projects - Levels 2-4 

 Research Programs 

 Meta-Analysis - Level 1



Shiao & Dibble, 2006.
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"build a device and use it to 

sequence 100 human genomes

within 30 days or less, with an 

accuracy of no more than one 

error in every 1,000,000 bases

sequenced, with sequences 

accurately covering at least 98% 

of the genome, and at a recurring 

cost of no more than US$1,000 

per genome"[1]

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

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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Genome browser

Search by gene or variation (rs number)
• rs # = reference SNP

Ensembl
http://uswest.ensembl.org/index.html
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Test
MTHFR      

C677T

MTHF     

A1298C

MTHFD1     

G1958A

MTR     

A2756G

MTRR        

A66G

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 5 CT 5 AC 2 GA 1 AG 3 AG

Homozygous 1 TT 1 CC 1 AA 0 GG 1 GG





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)

Epigenetic Factors

Health Outcome

(disease outcomes, 
progression, recovery)



Lifestyles and CR Cancer (CRC) 

(# of studies) CRC 
n (%)

Control
n (%)

RR
(95% Cl) 

p-value

Low Folate (20) 
< 116-343 mcg/day

3,995
(33.6)

5,167
(30.42)

1.1125 < 0.01

Low B6 (6) < 

1.46-2.55 mg/day

1,273
(43.97)

1,802
(39.71)

1.1391 < 0.001

Alcohol (19)
> 1.44- 30 g/day

2,907
(41.04)

3,961
(41.26)

1.1932 < 0.01

No smoking 

(19) 

6,178
(67.88)

7,839
(69.44)

0.943 < 0.05
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Source: Rogers, E.M. (2003). Diffusion of Innovation Theory

Leadership Roles – Change Agent as Innovators?
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Source: Mahajan, Muller and Bass (1990) as reproduced in Rogers, 

E.M. (2003) p210. Bass Forecasting Model

Leadership Roles – Change Agent and Adaptation
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Leadership Roles  in Galatians 1-6
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