How Our
Bodies Remember

The immune system’s foot soldiers have long memories.
BY MARK CANTRELL

WHEN YOUR BODY IS INVADED BY A VIRUS OR BACTERIA, IT BECOMES
a war zone - complete with advance scouts, insurgents,
troop surges and fierce battles. Even after the incursion has
been crushed, your body’s immune system remembers the
intruders and can quickly mount a counterattack if they
return - even if it's years later.

To understand how that’s possible, it’s helpful to know
how the immune system is constructed. Its two main parts,
the innate and adaptive systems, both fight infections. The
innate immune system is the body’s first line of defense,
reacting quickly to pathogens but with a non-specific
response. The adaptive system is able to create defenses
tailor-made to fight the insurgent bacteria or virus and to
remember them if a re-invasion should ever occur.

“Let’s say vou get bitten by a mosquito that’s carrying the
West Nile or yellow fever virus,” explains Mark Slifka, Ph.D.,
associate scientist at the Vaccine & Gene Therapy Institute
at the Oregon Health & Science University.“You’'ll get a local
infection near the skin, and the viruses can eventually spread
throughout your body. Fortunately, there are sentinels called
dendritic cells that will grab some of the virus protein, run
down to a local lymph node, and report that something bad
is going on.That’s part of the innate, very early part of our
immune response.”

Dendritic cells are so-named because they resemble

neurons, which have surface projections called dendrites.
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The tentacle-like projections on dendritic cells are used to
grapple invading organisms, or antigens, and drag them to a

lymph node.

PREPARING FOR BATTLE

The lymph nodes and spleen are the boot camps of your
body’s immune system. “That's where the recruitment and
training of your army happens,” says Dr. Slifka. “The lymph
nodes and spleen are great training facilities because they
contain all the right cells to do the training. They can
present the virus proteins in just the right way to stimulate
T cells into action.”

T cells are white blood cells, or leukocytes, that comprise
the body’s major defense system.When a dendritic cell arrives
at a lymph node carrying its pieces of a virus or bacteria, it
presents the material to a naive T cell, so-named because it
has not yet been exposed to an antigen. “The T cells then
‘hug’ the dendritic cell that is carrying the virus proteins on
its surface, and they memorize all the information about that
pathogen,” Dr. Slifka explains. Now the troop buildup begins:
The T cells start to divide rapidly, and each new cell carries
the blueprint of the virus or bacteria it is to attack.

“This proliferation of T cells is called clonal expansion,
notes Cheong-Hee Chang, Ph.D., a professor in the
department of microbiology and immunology at the

University of Michigan Medical School. “Now we have a
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