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lThe life cycle of B cells

w42

Generation of B cells in bone marrow.

Elimination of self-reactive B cells in bone
marrow.

Activation of B cells by foreign antigen in
secondary lymphoid tissues.

Differentiation to antibody-secreting plasma l
cells and memory B cells in secondary
lymphoid tissues.



lThe life cycle of B cells cont.

B-cell precursor
rearranges its
immunoglobulin genes

Immature B cell bound to
self cell-surface antigen is
removed from the repertoire

Mature B cell bound to
foreign antigen
is activated

Activated B cells give rise
to plasma cells and
memory cells

bone marrow

plasma cell

memory cell

stromal cell caEa>
Generation of B-cell receptors Negative selection B cells migrate to the Antibody secretion and

in the bone marrow

in the bone marrow

peripheral lymphoid organs

memory cells in bone marrow
and lymphoid tissue

Figure 7-1 Immunobiology, 6/e. (© Garland Science 2005)




The development of B cells In
‘q 1the bone marrow
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B cell development :
rearrangement and expression of

‘.— |i’mmunoglobulin genes cont.
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B cell development :
rearrangement and expression of
Hmmunoglobulin genes cont.
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lBone marrow stromal cells
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The survival of a developing B
‘i cell

||
" Unproductive rearrangements

= Gene rearrangements that cannot be
translated into a protein.

" Productive rearrangements

= Rearrangements that preserve a correct
reading frame and give rise to a complete
and functional immunoglobulin chain.



lThe survival of a developing B cell
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Cell-surface expression of the products of
.rearranged immunoglobulin genes
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Cell-surface expression of the products of
¢ lrearranged immunoglobulin genes cont.
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Figure 7-17 part 1 of 3 Immunobiology, 6/e. (© Garland Science 2005)



Cell-surface expression of the products of
.rearranged immunoglobulin genes cont.
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Cell-surface expression of the products of rearranged
iImmunoglobulin genes cont.
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Repeated rearrangements are possible at the light-chain loci
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Selection and development of
‘q 1the B cell repertoire
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‘i Self-antigens

[
" Mature B cells whose receptors bind to
normal components (self-antigen) of the
human body.

" |f such B cells were allowed to mature they
could make potentially disease-causing
antibodies.

= Self-antigens:
= Glycoproteins
* Proteoglycans
= Glycolipids



Deletion or inactivation of
_immature B cells cont.
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Deletion or inactivation of
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_Self-reactive B cells

Strong ligation of IgM by self antigen

L
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Figure 7-27 Immunobiology, 6/e. (© Garland Science 2005)
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_Mature and naive B cells
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B cells develop in the bone marrow
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lMature and naive B cells
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Stromal cells and high
endothelial venules
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_Encounter with antigen

Figure 9-11 part 2 of 3 Immunobiology, 6/e. (© Garland Science 2005)



_Encounter with antigen
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‘i Memory cells

[
" Persist for long periods of time.

" They are much more easily activated on
encountering antigen than naive B cells.

= Rapid activation and differentiation into
plasma cells (secondary antibody response).
More quickly and stronger than the primary
Immune response.
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Status of Ig
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