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We read with great interest a recent editorial in CDD
by Carmona-Gutierrez et al. with the provocative title of
‘Metacaspases are caspases. Doubt no more’.1 We agree
with the authors that there has been some confusion over the
years since the unfortunate naming of the distant caspase
orthologs known as ‘metacaspases’ and ‘paracaspases’,2 and
that this confusion has led to misinterpretations in the field of
cell death mechanisms. The great philosopher Karl Popper is
famous for his attempt to reject the classical observationalist/
inductivist approach to science and to advance empirical
falsification in its place: scientists can never prove anything,
they can only disprove a thing. Clearly there is always
doubt – it would be antiscientific to suggest otherwise – and
we suggest that metacaspases have in fact been proven not
to be caspases.

Yeast and plants have programmed cell death pathways,
but not apoptosis, which is an invention of multicellular
animals.3,4 Carmona-Gutierrez et al.5 use a recent article on
plant metacaspase as proof of concept for their statement that
metacaspases are caspases. Caspase-3 cleaves human
TSN, whereas a plant metacaspase, mcII-Pa, processes
recombinant plant TSN. There are however quite striking
differences between these observations. For example,
mcII-Pa processes recombinant PaTSN into five different
fragments – a sign of degradation, whereas human caspase-3
cleaves human TSN at only one site – a sign of the limited
proteolytic signaling typical of caspases.6 These results do not
rule out that metacaspases may be involved in plant cell death
and that they might even have a role in plant development.
So if we grant that the metacaspase mcII-Pa is involved in
a plant cell death pathway, and that this pathway may even
be a distant progenitor of apoptosis, does this make
metacaspases¼ caspases? Calpains and cathepsins are
involved in necrotic cell death,7 but this does not make them
caspases. So what is a caspase?

It was the decision of a group of early pioneers to propose
the term caspase about 14 years ago,8 in a paper containing
the important paragraph: ‘We propose to use the trivial name
‘caspase’ as a root for serial names for all family members.
The selection of caspase was based on two catalytic proper-
ties of these enzymes. The ‘c’ is intended to reflect a cysteine
protease mechanism, and ‘aspase’ refers to their ability to
cleave after aspartic acid, the most distinctive catalytic feature
of this protease family’. The authors of the caspase
nomenclature guidelines naively presumed that readers

would assume that ‘ability to cleave after aspartic acid’
actually meant ‘prefer to cleave after aspartic acid’. Never-
theless, this specificity, with controversial exceptions9–11 has
stood the test of time as the keystone of the definition.12

Proteases are defined by their catalytic mechanism and
substrate specificity. Sure, metcaspases share the same
catalytic mechanism as caspases, but what about specificity?
The evolutionarily and structurally related clan to which
caspases belong includes legumains (specific for Asn),
gingipains (specific for Arg and Lys),13,14 separase (specific
for Arg),15 and metacaspases (specific for Arg or Lys).16

The very different primary specificity (almost opposite) of
caspases from these other groups is not a trivial issue – it is
definitive. All of these proteases share a common ancestor,
but of course this was neither a metacaspase nor a caspase.

Attempts to create unified themes in biology by comparing
similar, yet different, signaling pathways by trying to give them
the same attributes cause more confusion than enlight-
enment. Is this simply a semantic issue? Suppose meta-
caspases had been called ‘metaseparases’ – after all they
are almost as evolutionarily related as caspases are to
metacaspases, and separase shares with metacaspases a
primary specificity for Arg. Would we all then be looking for
roles of metacaspases (metaseparases?) in anaphase
progression? Metacaspases are not caspases by any useful
definition, the disproof is evident. No doubt.
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