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Aims

concepts and principles

Burden of infection

Overview of genetics of infection

Approaches to identify ID genes

using TB as an example

Host-pathogen interactions




Main causes of death
In low-iIncome countries

In South-East Asia and Africa
Estimates for 1008
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Main causes of death
among children

Ages 0 1o 4 years
Estimates for 1998, worldwide
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| Infectious
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Perinatal 20

Boasca WHO 1500



Deaths in millons
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Host Genetics and Infectious Disease

Infectious diseases are a major selective
force in human evolution

Host defense genes are more diverse
than any other genes

Human immune response genes more
polymorphic than any other species




Host Genetics and Infectious Disease

Many exposed to infection; few develop disease

Familial clustering of ID

Adoption studies: 5.8 X increased risk for
adoptees with a biological

parent who died from ID
Sorensen, NEJM 1988, 318;727




Twin studies
INn Infection

% concordant pairs
MZ DZ

Pneumonia 32 18
Tuberculosis 53 20
Leprosy 59 20
Malaria fever 55 3




Heritabilities for immune responses to vaccines in Gambian
Infants at 5 months post vaccination

Antibody levels IFN gamma
Total IgG /8%

Hep B 7%
Polio 60%
Tetanus 49%
BCG




Why 1dentify the genes?

Understand pathogenesis

Develop better treatments

Develop or improve vaccines




ID: complex complex traits

Genetic factors
Environmental factors

but for infection
- disease needs exposure to pathogen
-the pathogen has a genome too
-third party may also be involved




ldentifying human ID susceptibility genes

Mendelian disease In humans

Complex traits genetic studies
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Mutation in five genes within the IL-12/IFN-gaxis
cause Mendelian disease in man

IL-12Rb1

Infected Q]
Macrophage p35  p40 T cell/NK cell

IL-12
heterodimer



ldentifying human ID susceptibility genes

Mendelian disease In humans

Complex traits genetic studies




What is malaria?




What is TB?




Linkage studies
Search for genetic similarities in family
members who are affected

Association studies

Search for genetic differences between
population members who have the
disease (cases) and those who do not

(controls)
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Shown to be linked or associated with TB in more than one population
Conflicting studies —both +ve and —ve associations with TB reported



A change of focus?

Understand pathogenesis

Develop better treatments

Develop or improve vaccines




What can we learn from the pathogen genome?

M. tuberculosis Humans
bp 4 x 106 3000 x 106
genes 4000 1010010

10% of its genes are devoted to making lipids
Lack many growth genes
Understand how pathogens cause disease

ldentify targets for new drugs and vaccines
Identify mechanisms of drug resistance
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Comparative genomics

Lifecycle
breakpoints

Virulence
factors

Drug and
vaccine
targets




Conclusions

Integration Is key

PeOple Individual

_ _ Within Africa
Institutions International

Disciplines
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