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" A
lmmunosenescence

m Progressive changes in the IS that
decreases the individual’s capacity to
produce effective immune responses

m Decay of Immunocompetence In the
elderly

m Loss of functionality
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Immunosenescence — some causes

P 3

m Lifelong antigenic stress
m Filling of the iImmunological space

m Accumulation of effector T and
memory cells

m Reduction of naive T cells
m Deterioration of clonotypical immunity
m Up-regulation of the innate IS
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" A
lmmunosenescence — some
factors assoclated

m Mitochondrial damage causing tissues
disfunction

m Micronutrient inadequacy accelerates aging
because of metabolic malfunctioning

m The number of telomeres is proportional to life
expetancy. They avoid DNA damage

m DCs reactivity to self antigens — risk of triggering
autoimmune diseases
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" A
lmmunosenescence — some
factors assoclated

m Decrease In responsiveness to vaccination
m CMV seropositivity
m Increase of autoantibody frequency

m Reactive oxygen species (ROS) causes damages
to cellular components over time

m Chronic inflammation

m Reduced capacity to recover from stress-induced
modifications
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Immunosenescence - facts

Thymus Telomere shortening
involution
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Immunosenescence — from

the evolutionary point of view

m Subject to evolutionary constraints

m Humans lived 30-50 years a couple of centuries ago.
Nowadays, 80-120. This is longer than predicted

m Antigenic burden encompassing decades of evolutionary
unpredicted exposure

m The evolutionary recent defence mechanisms deteriorate
with age

Old and gross mechanisms are preserved/up-regulated
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" A
Immunosenescence — from the
evolutionary point of view

m Antagonistic pleiotropy: natural selection has favoured
genes conferring short-term benefits at the cost of
deterioration in later life

m |S has probably been selected to serve individuals only
until reproduction

m After that, biochemical processes proceed freely without
past selective pressure to improve the life of an individual

m Thymic involution in early age supports these hypothesis
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Immunosenescence —

candidates for computational
simulation models

m Space Filling

Shrinkage of naive T cells repertoire
Increase of memory
Loss of T cell diversity

Accumulation of clones of restricted types
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" S
Immunosenescence —

candidates for computational
simulation models

m Lack of Naive T Cells

Involution of thymus
Decrease of new phenotypic T cells output
T cells produced by peripheral expansion

Filling of the immunological space with copies of
existing T cells

Possibility of memory T cells reversing back to
nalve
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Immunosenescence —

candidates for computational
simulation models

m Innate up-regulation

Decay in functioning of main phagocytes
(macrophages, neutrophils and DCs)

Deregulated immune and inflammatory responses
Suppression of T cell functioning

14



JE
Immunosenescence —

candidates for computational
simulation models

m Accumulation of Treg Cells

The amount of regulation has influence on the
effectiveness of the iImmune response

Accumulation or reduction of Treg cells inhibits or
prevents some immune responses

Higher risk of immune mediated diseases, cancer
and infections
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Theories
Characteristics e rochO Do IS
Shrinkage of naive cells | M
Decrease of diversity | M
Few clone types taking space | M
Excessive memory cells M
Loss of clones M M M
Inflammation | |
Excessive T cell suppression | |
Degeneration M M M M
Auto-immunity M M | |
Decrease in vaccine response | M |
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" A
Immunosenescence — one first
model

m Decrease of thymic output
m Lack of naive T cells

m Peripheral expansion

m Antigenic stress

m Space filling

m How would the system behave if memory

could turn back into naive?
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"
First model schematically

e T cells output
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Immunosenescence — other

computational applications

m Other simulation models to investigate
how the process of Immunosenescence

Take place

Develop

Propagate

Evolve

Turn out to be destructive
Coud be slowed down

ima 9



" e
Immunosenescence — other

computational applications

m Analysis of iImunosenescence related
datasets In order to
Find out association rules

Investigate how micronutrients and anti-
oxidants could slow down degeneration

Prediction of vaccination effectiveness in a
certain individual
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" e
Immunosenescence — other

computational applications

m Detection/prediction of aging/degeneration In

Control systems
Software
Social Networks



Degenerative Systems

m Those that, through a series of sequential
events devolves in time until functionality Is
compromised.

Examples:
m Safety and security
s Water distribution
m Transport
m Energy
= Product Quality
s Computer Network
m Social Network
= Control
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Software Aging

m SWs have a life cycle that suffer:
changes on the environment over time
loss of resources for a good functioning

m From the HW:

Performance degradation (memory, processing
time, fragmentation, errors)

m From the SW:

New demands and requisites
Errors introduced in new versions
Keeping competitiveness
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Final Considerations

m [mmunosenescence

m Computational modelling

m Detection of age parameters

m Other applications as future work
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" JEEE——
Questions?
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