


Apoptotic Cell Clearance and Apoptotic Blebbing

What is Apoptotic cell clearance?

Apoptotic cell clearance facilitates the removal of aged,
damaged, infected or dangerous cells and is a vital process in
the development and homeostasis of multicellular organisms.

Apoptotic cells develop dramatic morphological changes
including contraction, membrane blebbing and apoptotic body
formation, which are among the first and most readily
identifiable features of cellular suicide.






Apoptotic Cell Recognition and
clearance

Programmed cell death, or apoptosis, is vital for the removal of
problematic or unnecessary cells in multicellular organisms.
There are several phases of phagocytic clearance of apoptotic
cells:

(1) Find-me, characterized by the release of soluble signals that
attract macrophages to the dying cell

(2) Eat-me, in which a phagocyte becomes stimulated by
engaging with signals expressed on the apoptotic cell
membrane. eg. PS (phosphatidylserine) externalization

(3) Engulfment, a series of cytoskeletal modifications in the
phagocyte enabling it to take up the dead cell

(4) Processing, digestion of the cellular remains through
lysosomal degradation.

apoptotic cell

Find me signal

}

cell recruitment
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Phagocyte chemotaxis to apoptotic bodies — a role for transglutaminase-2 ?

e As cells die by apoptosis they undergo dramatic surface changes that include the generation and

release of membrane blebs known as apoptotic bodies.

e Failure to clear apoptotic cells can result in cell lysis and subsequent autoimmunity and
inflammation. Effective clearance of apoptotic cells by professional phagocytes (e.g.
macrophages, MJ) requires recognition and removal of apoptotic rather than viable cells, a
process dependent on so called “eat me” signals exposed on the apoptotic cell and phagocyte

receptors including innate immune receptors.

e However prior to this, professional phagocytes must migrate to sites of apoptosis along a
chemotactic gradient of “find me” signals - factors which enhance the migration of phagocytes to
sites of apoptosis.

e Transglutaminase (TG)-2, a multi-functional enzyme is released from dying cells in apoptotic

bodies which diffuse from apoptotic cells to promote TG-2-dependent attraction of phagocytes.

N.B-Inhibition of TG-2 enzyme activity reduces phagocyte recruitment to apoptotic bodies. This may

suggest a role for TG-2 in generating a “find-me signal” associated with apoptotic bodies.






Human cervical » induced
cancer HeLa cells _ 00D 2

Apoptotic stimuli jasplakinolide
) RN staurosporine were applied to the
cultured in / - . — ) Feiis;

f
6ell going to apoptosis
r‘

(a‘-"‘“

untreated

shrunk cells regained their normal
cellular morphology

washed
induced cells washed and further
incubated with fresh culture medium




thereby revealing an unexpected potential escape
mechanism of cancer cells from chemotherapy
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