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Abstract
The ectodomains of numerous proteins are
released from cells by proteolysis to yield soluble
intercellular regulators. The responsible pro-
tease, tumor necrosis factor-á converting en-
zyme (TACE), has been identified only in the
case when tumor necrosis factor-á (TNFá) is
released. Analyses of cells lacking this
metalloproteinase-disintegrin revealed an ex-
panded role for TACE in the processing of other
cell surface proteins, including a TNF receptor,
the L-selectin adhesion molecule, and trans-
forming growth factor-á (TGFá). The phenotype
of mice lacking TACE suggests an essential role
for soluble TGFá in normal development and
emphasizes the importance of protein ectodo-
main shedding in vivo.

Comment
The article by Peschon et al provides new insights into the
biological importance of enzymes which cleave oV
membrane bound peptide intercellular regulators. Many
functionally diverse proteins, including cytokines, growth
factors and their receptors, are initially synthesised as
membrane anchored molecules that are subsequently
released from the cell by proteolysis. The enzymes respon-
sible for this cleavage are largely unknown except that for
one protein, tumour necrosis factor (TNF) á, which was
studied by the investigators in detail. They showed that this
enzyme, TNF-á converting enzyme (TACE), is responsible
for the proteolytic cleavage of TNF-á and also of other
intercellular regulators such as the TNF receptor, the
L-selectin adhesion molecule and transforming growth
factor (TGF) á.

The investigators created mutations targeted to TACE
(tace −Zn/−Zn mice). The zinc binding domains of this enzyme
were thereby deleted, causing inactivation of the metallo-
proteinase activity. TNF-á release was therefore eYciently
blocked. Crossbreeding of mice heterozygous for this
mutation (tace −Zn/+Zn mice) surprisingly resulted in a nota-
ble under-representation of tace −Zn/−Zn mice, probably as a
result of intrauterine death. The studies showed that most
tace −Zn/−Zn mice died between day 17.5 and the first day after
birth. As mice lacking TNF or its receptor are overtly
normal, it was suspected that TACE has activities in addi-
tion to release of TNF. Surprisingly, surviving newborn

tace −Zn/−Zn mice had phenotypic features similar to those of
mice lacking TGF-á1 2 such as open eye lids (eye lids do
normally not open until postnatal day 14), perturbed hair
coats and curly vibrissae.

In vitro studies on embryonic fibroblasts confirmed that
TACE cleaves both TNF-á and TGF-á. Cells obtained
from tace −Zn/−Zn mice released 20 times less soluble TGF-á
compared with those obtained from wild type mice. These
studies also provided new insights into the role of TGF-á
after it has been released from the cell surface. It became
evident that released TGF-á, but not membrane bound
TGF-á, is essential for normal hair follicle and eyelid
development. Additional studies showed that TACE has
further activities such as mediating release of L-selectin
and the p75 receptor of TNF (p75 TNFR). Peschon et al
also showed that TACE is noticeably more eYcient at
cleaving TNF-á than TGF-á or L-selectin.

In summary, these studies suggest a critical role for
TACE in the processing of multiple proteins including
TNF-á, TGF-á and L-selectin. Targeting this enzyme with
specific inhibitors may facilitate the development of new
therapeutic approaches to many diseases such as inflam-
matory bowel disease and rheumatoid arthritis where
blockade of TNF-á has been proved to be of clinical
benefit.3–5 For the treatment of inflammatory bowel disease
it will be essential to block predominantly TNF-á and not
TGF-á, which is a mediator of mucosal protection and
repair as shown in animal studies of experimental colitis.6 7

These new discoveries will hopefully provide new strategies
for the treatment of inflammatory diseases.
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