
http://genomebiology.com/2000/1/3/reviews/0003.1

co
m

m
ent

review
s

repo
rts

depo
sited research

interactio
ns

info
rm

atio
n

refereed  research

Review
A comparison of programmed cell death between species
����������	
������	��������	

	���

����	��	�������������	���	����
���������	���	�����	���� �!��
��"������	�����	���� �!���������#������$	����	��	������������	���
��������	�� ��	����
��"��%%����������	�����$	��	��#��&����	�����'()*+��,��-��#���	�������	������	�.��/	 	

	��,��$	����"��)(*'�0��/
�$	��	���	��0��/���0�)''()��,��-

#���	�����	��	��	��������	

	�-�12���
�����	

	�3���-	��

Abstract

Key components of the programmed cell death pathway are conserved between
Caenorhabditis elegans, Drosophila melanogaster and humans. The search for additional homologs has
been facilitated by the availability of the entire genomic sequence for each of these organisms.
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Figure 1
The core pathway of programmed cell death. Multiple pathways lead to the activation of the executioners of death, the
caspases (reviewed in [53]). IAPs (inhibitors of apoptosis) have been shown to block the conversion of pro-caspases into
active enzymes, and Reaper, Hid, Grim, and Diablo/Smac prevent IAPs from carrying out this protective function. Caspases
can also be activated with the aid of Apaf-1, which in turn appears to be regulated by cytochrome c and dATP. The Bcl-2
family appears to function in regulating the release of pro-apoptotic components from mitochondria as well as by possibly
inhibiting Apaf-1 directly. This pathway integrates knowledge gained in multiple species, showing that apoptosis appears to be
regulated in a similar manner regardless of the organism. One notable exception is that the C. elegans homologs of IAPs do
not appear to function in programmed cell death. 
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Table 1

Conservation of key regulators of programmed cell death
between species

C. elegans Drosophila Mammals

Bcl-2 family 2 2 19

CED-4/Apaf-1 1 1 1*

Caspases 4 8 14

BIR proteins 2 4 7

Reaper, Hid and Grim – 1 each –

P53 – 1 1

Homologs of most key regulators are found in C. elegans, Drosophila, and
mammals; the table shows the number in each class. BIR proteins contain
at least one BIR domain and not all of them function as inhibitors of
apoptosis (IAPs). Functional homologs that share little or no sequence
homology may exist for the other members of the programmed cell death
pathway. *In addition to Apaf-1, two other mammalian proteins, Flash and
Nod1/Card4 share have similarity to CED-4, but these have not been
extensively characterized in vivo (reviewed in [14]).
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