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Many cellulolytic microorganisms produce  sequences. Multiple sequence alignment and
intricate multi-enzyme complexes called cellu-  phylogenetic analysis of the cohesins, dock-
losomes that efficiently degrade cellulose - the  erins and CBDs have shed light on potentially
most abundant organic polymer on Earth. The  important residues involved in the functioning of
cellulosomes are composed of a conglomerate  these modules. X-ray and/or NMR structures of
of subunits, each of which comprises a set of in-  recombinant modules provides a structural ba-
teracting functional modules. A multi-functional  sis for homology modeling and mapping of the
integrating subunit (called scaffoldin) is respon-  suspected residues. Their involvement in cellu-
sible for organizing the cellulolytic subunits into  losome function is further examined by site-di-
the multi-enzyme complex. This is accomplished  rected mutagenesis of the desired residues and
by the interaction of two complementary classes  biochemical analysis of the mutated proteins.
of domain, located on the two separate types  Currently, random mutagenesis combined with
of interacting subunits, i.e., a cohesin domain  phage- and cell-display methods
on scaffoldin and a dockerin domain on each
enzymatic subunit. The high-affinity cohesin-  Bayer, EA., Chanzy, H., Lamed, R. and Shoham, Y.
dockerin interaction defines the cellulosome  (1998) Curr. Opin. Struct. Biol., 8, 548-557.
structure (Fig. 1). The scaffoldin subunit also  Fierobe, H.-P, Mechaly, A., Tardif, C., Belaich, A,
bears a cellulose-binding domain (CBD) that  Lamed, R., Shoham, Y., Belaich, J.-P. and Bayer, E.A.
mediates attachment of the cellulosome to its  (2001) ). Biol. Chem., 276, 21257-21261.
substrate. Mechaly, A., Fierobe, H.-P., Belaich, A., Belaich, J.-P,
Lamed, R., Shoham, Y. and Bayer, E.A. (2001) ). Biol.
Due to the complexity of this system, progress ~ Chem., 276, 9883-9888.
in this area is dependent on a multidisciplinary ~ Mechaly, A., Yaron, S., Lamed, R., Fierobe, H.-P., Bela-
approach. Within the past decade, the original ich, A., Belaich, ).-P., Shoham, Y. and Bayer, E.A. (2000)
contributions of biochemistry to this area have  Proteins, 39, 170-177.
been advanced greatly, first by molecular biol-  Pages, S., Belaich, A., Belaich, J.-P., Morag, E., Lamed,
ogy and sequence analysis, and more recently ~ R., Shoham, Y. and Bayer, E.A. (1997) Proteins, 29,
through the benefits of three-dimensional struc-  517-527.
ture determination. Shimon, LJ.W., Bayer, E.A., Morag, E., Lamed, R.,
Yaron, S., Shoham, Y. and Frolow, F. (1997) Structure,
The relevant genes available from sequence 5, 381-390.
databases have been augmented in our lab by  Shoham, Y., Lamed, R. and Bayer, E.A. (1999) Trends
sequencing of new cellulosomal genes from  Microbiol. 7, 275-281.
other bacteria and by newly emerging genome
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