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-- Harold VVarmus, NIH Director

“There are three great themes in science in the
twentieth century — the atom, the computer and




Yogi Berra

“Prediction is very hard, especially when

It's about the future”
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Pathogenetic Molecules
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? Real pathogenetic molecules
? Result of the immune insult

?Surrogate markers
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Genes Coding For
Pathogenetic Molecules




Susceptibility & Protective Genes

MHC alleles
LMP alleles
TAP alleles

Others




Environmental Trigger Peptides

The Interaction Between T Cells Oligopeptide in HLA groove

and Antigen-Presenting Cells !
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T cell proliferation

Keratinocyte proliferation/differentiation
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Organotropism

Acromioclavicular
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? Organotropic genes

Involvement of organotropic viruses
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Psychological Factors --
Perpetuation

* Personality

e Stress

* Mind-body link

— Immunosuppressive effect of stress




DiagnoS!d




What May Happen?
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Serum markers for early diagnosis

Markers of prognosis

Genetic

Non-genetic

Prognosis-based reclassification

New nomenclature
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Severe, Poor Prognosis subsets

» Early combination Immunosuppressive ftr.

— New safer, more effective drugs

» Ablative therapies followed by autologous
stem cell transplantation
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New Biologics: Safer, More Effective

* Proinflammatory cytokine inhibitors
— TNF, IL-12, IFN-y

Recombinant anti-inflammatory cytokines
— 1L 10

« Adhesion molecule inhibitors
— anti-integrin MAbs

« T and B cell inhibitors

Signal transduction inhibitors



Critique of Current Approaches

Non-specific mechanisms:

* Inhibition/blocking of cytokines/receptors in the

common part of the inflammatory pathway
* Non-specific Immunosuppression

Consequence 1.
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A worn-out key that

opens multiple locks




Consequence -- 2

Promiscuous molecules
must have

undesired along with

desired effects
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New Therapeutic Armamentarium

Regenerative Medicine
Immunogenetics
Computer simulation and virtual reality

Nanotechnology
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Regenerative Medicine

Stem cell
Cord blood
Embryonic cell (inner cell mass of blastocyst)
Fetal stem cells

Genetically engineered stem cells
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Specific clones of stem cells
will be infused after

selective ablation of the

diseased segment of the

Immune system
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,&y‘ -- Steven Rosenberg
| Chief of Surgery, NIH

"My crystal ball tells me that an increased
understanding of the immune system and
an increased ability to manipulate it

genetically will have a major impact in the

next ten to Twen'ri iears"
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Medicine Textbooks Will Be Rewritten!

If you don't learn Genetics and Immunology
well, you will not be able to

— Understand next generation of textbooks




Tools In Immunogenetics

Biologics based on pathogenetic autoantibodies
Depletion of B cell clones expressing specific Abs

Inhibitors of transcription factors derepressing
autoantibody synthesis

A host of functionally interactive genes



Computer simulation and virtual reality

Smart molecules will attack:
— Pathogenetic molecules

— Thelir weapons

— Their weak points







Ecology

Decreased burden of environmental
antigens for common IMIDs, e.g.,

bronchial asthma
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Ultimate Achievements

Early detection and ablation of IMIDs

Prevention of IMIDs in genetically
predisposed individuals
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“In the past, shoes could stink,

In the present, shoes can blink,

In the future, shoes will think’
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