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The human kallikrein (KLK)-related peptidases are the larg-
est family of serine peptidases, comprising 15members (KLK1–
15) and with the majority (KLK4–15) being identified only
within the last decade. Members of this family are associated
with important diseased states (including cancer, inflammation,
and neurodegeneration) and have been utilized or proposed as
clinically important biomarkers or therapeutic targets of inter-
est. All human KLKs are synthesized as prepro-forms that are
proteolytically processed to secreted pro-forms via the removal
of an amino-terminal secretion signal peptide. The secreted
inactive pro-KLKs are then activated extracellularly to mature
peptidases by specific proteolytic release of their amino-termi-
nal propeptide. Although a key step in the regulation of KLK
function, details regarding the activation of the human pro-
KLKs (i.e. the KLK “activome”) are unknown, to a significant
extent, but havebeenpostulated to involve “activation cascades”
with other KLKs and endopeptidases. To characterize more
completely the KLK activome, we have expressed from Esche-
richia coli individual KLK propeptides fused to the amino ter-
minus of a soluble carrier protein. The ability of 12 different
mature KLKs to process the 15 different pro-KLK peptide
sequences has been determined. Various autolytic and cross-
activation relationships identified using this system have subse-
quently been characterized using recombinant pro-KLK pro-
teins. The results demonstrate the potential for extensive KLK
activation cascades and, when combined with available data for
the tissue-specific expression of theKLK family, permit the con-
struction of specific regulatory cascades. One such tissue-spe-
cific cascade is proposed for the central nervous system.

The kallikrein (KLK)3-related peptidases (1) are a multigene
group of the chymotrypsin-like S1A family of clan PA(S) serine
peptidases (2), co-localized to chromosome locus 19q13.4
(positioned between the testicular acid phosphatase and Siglec
gene families). The 15 KLKmembers (KLK1–15) represent the
largest cluster of serine peptidases within the human genome
(3). The KLK genes exhibit a high degree of identity, having five
coding exons of similar size and with conserved intron phases.
Many of theKLKs are under the control of steroid hormones,

and several KLKs are differentially regulated in specific types of
cancer (4–7). However, the physiological consequence of such
regulation is not well understood; nonetheless, the KLKs con-
tain important known, and proposed, cancer biomarkers (8).
KLK3 (“prostate-specific antigen”) is a widely used cancer
biomarker for prostate cancer screening; levels greater than 10
ng/ml of blood serum prostate-specific antigen positively cor-
relate with prostate cancer (9–11). Recent studies indicate the
presence of elevated levels of KLK2 in addition to KLK3 in
malignant prostatic tissue and serum; so the ratio of KLK2 to
KLK3 is emerging as an additional important cancer diagnostic
and prognostic tool (12–14). KLK5, -7 and -14 are co-expressed
in skin and have been postulated to function in the proteolytic
events associated with skin desquamation and disorders
thereof (15, 16). KLK6 has been shown to be involved in the
process of inflammatory demyelination, and its specific inhibi-
tion can delay the onset and reduce the severity of animal mod-
els of such disease (17). These and other observations identify
the KLK family as gaining importance in the diagnosis and
treatment of serious human diseases.
All KLK proteins are naturally synthesized as prepro-en-

zymes that are proteolytically processed upon entering the
secretory pathway to release the pre-peptide, yielding the
secreted pro-form. The secreted pro-form is subsequently con-
verted into the enzymatically activemature form by proteolytic
release of the amino-terminal propeptide. Abnormal functional
levels of the KLKs in diseased states may be influenced by spe-
cific activation or inhibition events. The familiar regulatory cas-
cades of peptidases involved in thrombogenesis, fibrinolysis,
and the complement system suggest that the KLK family may
similarly participate in cascades of activation that regulate their
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