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above) is reflected by the fact that the linking helix (in PDB
3C37, 3CQB, and 4AWS6) and the C-terminal helix (in PDB
3C37and 4AWSG), absent in thermolysin and cowrins, are found
in both groups (see Figs. 4, C and D, and 5). Furthermore, in the
absence of structural information on the IMMP part of M56
proteins, independent secondary-structure prediction of full-
length BlaR1/MecR1, together with predictions for M48 HtpX
and Omal and the experimental structures of the two mini-
gluzincin zymogens and their three structural relatives, reveals
that the CDs are most likely very similar in M48- and M56-
IMMPs. This is further supported by the fact that minigluz-
incins were actually found in a search with BlaR1/MecR1
sequences and by evolutionary studies (see above), which indi-
cate that minigluzincins are even closer to M56- than to M48-
IMMPs (Fig. 2B).

Conclusions This work describes a novel family of minimal
~100-residue soluble MPs, the minigluzincins, which evince
unique zymogenic structures that are maintained in their inac-
tive state by intra- or intermolecular C-terminal segments. The
minigluzincins share very similar chain traces with thermolysin
and other gluzincins such as leukotriene A4 relatives and cow-
rins, but they bear even higher similarity with M48 and M56
IMMPs, thus representing a minimal scaffold for the CDs of a
large cohort of integral-membrane proteins. The characteriz-
ing feature of the M48 and M56 family CDs is a compact
domain containing a backing helix, a three-stranded 3-sheet, a
linking helix, an active-site helix providing two metal ligands, a
glutamate helix providing a third metal ligand, and a Ser/Gly
turn, as well as a C-terminal helix (Fig. 5). Into this minimal
common scaffold, each specific family member has inserted
large upstream, internal, and downstream structural elements,
including TMHSs, to yield the specific functionality as mem-
brane-embedded MPs. Altogether, structural knowledge of
minigluzincins may be helpful in the construction of shorter
soluble variants of IMMPs and thus facilitate the design of
drugs to modulate their function.
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