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Outline

Primer on human genetics
You are a human being 

It is You
You are from ….. 

You are tall, overweight, blond or not 
You are male/female and your age is …..

You are a carrier for a disease gene
You are predisposed to certain diseases or not

You are protected from certain diseases
What are we doing with the current knowledge? 
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Primer on Human Genetics

From a Monastery to the Eagle
DNA, RNA and protein
Heredity and genetics
Genetic determinism 

Genes and other things
Mutations and other variation
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Primer on Human Genetics

Monogenic vs Multifactorial
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Primer on Human Genetics

Monogenic  vs  Multifactorial

Ethics of genetic tests
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U.K.

U.S.A.
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Primer on Human Genetics

Epigenetics: 
The interface between nature and nurture

http://www.hope.ac.uk/
http://www.hope.ac.uk/


Primer on Human Genetics

http://www.hope.ac.uk/
http://www.hope.ac.uk/


Humans and chimpanzees  have near identical genomes:

Chromosome numbers, gene counts

DNA sequence identity is 96% 

Humans and fruit flies are not as different as you might think:

Nearly 75% of disease-related genes in humans have functionally similar genes 
in the fruit fly
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What Makes Us Human?

Genome positions of human 
lineage-specific gene changes
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What Makes Us Human?
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98.5% of the human genome does not code for a protein

80% of the non-coding genome (junk DNA!) has biochemical 
activity

Most of the non-coding DNA is not shared by other species

Human lineage-specific sequences are mainly in the non-coding 
regions
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Is It You?

ID testing after fire, airplane crash etc

Kinship testing

Forensic investigation
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Forensic Studies
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Ancient DNA Studies

A 4,000 years old Saqqaq person!
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Ancient DNA Studies
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Portrait of DNA?
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Human Traits and Genetics
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Are You a Morning Person?

There is a genetic variant for it!
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Do You Have Unibrows?
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Are You Likely To Go Bald?
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What is Your Ear Wax type?
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Musical Ability
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Educational Attainment
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Childhood Trauma
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Genetic Prediction of Traits
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How Old Are You? 
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Genetic Associations with Disease
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Genetic Associations with Disease
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Genetic Predisposition to Disease
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What Are We Doing with the Current Knowledge

Genome Biology
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What Are We Doing with the Current Knowledge

Disease Biology



What Makes Boys More Susceptible 
to Childhood Leukaemia?

A genome-wide association study in collaboration with 
Baylor College of Medicine

Analysis is being done in collaboration with 
the Dept of Math & Computer Science 

(Hope and JMU)
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What Are We Doing with the Current Knowledge

Why Can We Not Use the Disease Markers Anyway?

A genetic test with 99% accuracy and with only 1% false-positive rate. 
Sounds good…

Disease occurs 1 in 1000 people
1,000,000 tests are done

99% accuracy: 990 of 1,000 people have been detected (with the disease gene) 
1% false-positivity: 10,000 people have been wrongly detected as positive

* * * * * * * 

Accuracy of currently existing tests is around 70-75% 
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Figure 5: The ACCE Wheel 
(from CDC-ACCE at http://www.cdc.gov/genomics/gtesting/ACCE)

ACCE Principles for Genomic Tests

What Are We Doing with the Current Knowledge
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What Are We Doing with the Current Knowledge

Your DNA can tell how your risk compares to the population average

It cannot tell whether you will have a particular disease or not

The same applies to non-disease traits

Almost all genetic effect can be controlled by environmental and behavioural 
modifications

Your DNA can reveal whether you will have any of the rare, very serious 
monogenic diseases, adverse effects of certain drugs, blood group and tissue type 



Conclusions

Traditionally, the emphasis has been on protein-coding genes, and 
on mutations changing their function

Recent findings emphasise the importance of non-coding regions of 
the genome

Only a few very rare, but very strong mutations can be used as 
deterministic biomarkers

Most disease risk markers have very weak non-exclusive 
correlations, and cannot be used to assess risk with high confidence

Almost every trait has some genetic basis, but the environment 
almost always has a dominant effect
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Genetics is not necessarily destiny.

Your genes are up to chance; 
but your lifestyle is up to you!

Conclusions

Secret to Long and Healthy Life: 
Social Life
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