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“Applied to public health, genomics offers the 
potential to better understand the role of 
genes, environment and behavior as risk 

factors for complex chronic disease.”
(State of Michigan Genetics Plan, p. 8)

Criteria for a Public Health Problem

Problem occurs frequently and widely

Problem causes severe disability and suffering

There are effective methods of dealing with the 
problem

Treatments are acceptable to patients, their 
family, and society
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Ten Leading Causes of Michigan Deaths
2003 data

1. Heart Disease *
2. Cancer *
3. Stroke *
4. Chronic Lower 

Respiratory 
Disease*

5. Accidental 
Death

6. Diabetes*
7. Alzheimer’s*
8. Influenza/Pneumonia*
9. Kidney Disease*
10. Suicide*

* Indicates causes with a genetic 
component.

www.mdch.state.mi.us/pha/osr/deaths/causrankcnty.asp

Why are you here?

“Genes impact Michigan’s public health in 
significant ways, yet the role of genetics 

in health and disease is often not 
appreciated”

-State of Michigan Genetics Plan p.8

As a teacher you have the opportunity to 
change that.



4

Goal One:
Increase genetic literacy in the 
State of Michigan.

Objective Two:

Integrate human genetics into curricula 
throughout the educational system.

“Genetic literacy implies the ability to understand, interpret 
and apply genetic information to health and lifestyle 
decisions and to the ethical, legal and social issues faced by 
individuals and society.”  -State Genetics Plan, p. 13

What is Genomics?

Genomics
The study of the 
entire genome* 
including the 
complex 
interactions among 
multiple genes as 
well as between 
genes and the 
environment.

Genetics
The science of 
heredity; refers to a 
single gene and its 
effects.

* A genome is all of an organism’s genetic material.
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Genetics in Public HealthGenetics in Public Health

Future DirectionsFuture Directions

“Old” Genetics
Conditions wholly genetic: chromosomal, single gene 
mutations 
Relatively rare; most people not directly affected
Small role in health care and public health

“New” Genetics (Genomics)
Conditions partly genetic: caused or prevented by single or 
multiple gene mutations
Common; most people directly affected
Potential for environmental modification; prevention
Large role in health care and public health

Genetics to Genomics
Project Goals

To encourage biology and health 
science teachers to progress from 
teaching single gene disorders to 
introducing their students to 
genomics and its implications for 
health

To increase awareness in teachers 
and students that behavioral choices 
made early in life are important for 
chronic disease prevention
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Hands-On 

45 sequenced activities

Majority of the content 
from existing resources

Experienced teacher 
consultant used own 
activities to fill in the 
gaps

The 3 R’s

• Relevant – relates to the real 
world

• Rigorous – challenges every 
student so they can reach their 
full potential

• Reachable – carefully 
sequenced tasks so each student 
can work to reach their full 
potential
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Chronic Disease

Curriculum highlights:

Heart Disease

Cancer (specifically skin cancer)

Diabetes

Osteoporosis

www.MIGeneticsConnection.org/genomics
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Family Health History
• Pieces of the health puzzle

environment

lifestyle

genetics culture

ethnicity

traditions

stress

habits

What information do you need?

Major medical conditions and causes of death

Age family member developed disease and age at 

death

Ethnic background

General lifestyle factors like heavy drinking and 

smoking

Uncle Bill – smoked cigarettes since he was a teenager, 

had a heart attack at age 52 

Example:
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Who are the most important 
relatives to include?

you  

children

siblings

parents

grandparents

aunts and uncles

nieces and nephews

Questions to Ask

Has anyone in your family been diagnosed with a chronic 
disease (for example: diabetes, cancer, heart disease or 
asthma)?

What is their relationship to you?

At what age were they diagnosed? What was the age at 
death?

Did they smoke (how much/how long) or have any other 
behaviors that should be noted?
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Family Health History

Genomics at the organism 

level
Pedigrees – The Ultimate 
Challenge (I am My Own 
Grandpa)
Patterns of Inheritance
Chronic Disease and Family 
History (does not follow 
pattern of inheritance 
previously learned)
“What is your Risk for Disease” 
using the Harvard Disease Risk 
web site
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http://www.yourdiseaserisk.harvard.edu/

Multifactorial Traits

Genomics at the cellular and 

gene level

• Are You Susceptible?
• 3 Gene Cell Cycle/Cancer 

Model
• Sun exposure and skin 

cancer
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Low tech activity that 
can be used for middle 
school also.

http://science-education.nih.gov/supplements/nih1/genetic/guide/pdfs/ACT4M.PDF
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Genetic Variation

Genomics at the molecular level (DNA, proteins and 
mutations)
The Genetic Science Learning Center, University of 
Utah
Alternative Splicing: Getting more than one protein 
from a gene
Mutate a DNA sentence
Microarray – Wet Lab (DNA sequencing activity) and 
Computer activity (University of Utah)
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http://learn.genetics.utah.edu/units/biotech/microarray/
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http://www.cdc.gov/node.do/id/0900f3ec8000e2b5

www.hhs.gov/familyhistory
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Resource Packet

Given to each participant, includes:

• Hard copies of workshop activities
• US Surgeon General’s Family History 

Initiative, print version
• MDCH Family History and Your Health 

newsletters
• UV Beads 
• Chronic disease information
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Funding

• Workshops were very well received 
but…..

• No funding currently for further 
workshops

Teacher Comments

“I like the way of looking at the genome 

rather than individual genes” 

“Just the kind of cutting edge stuff we 

teachers need!” 

“Thank you for keeping it fast paced, taking 

our questions and actually walking us through 

one or more activities for each level.” 

“I can't really think of anything least useful-

but I could have used some chocolate.” ☺
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This presentation is supported in part by Cooperative Agreement 
#U58/CCU522826 from CDC.  Its contents are solely the responsibility of 
the presenter and do not necessarily represent the official views of CDC.


