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a V-shaped groove formed by the Cul1 
C-terminal domain and forms the inter-
face with the ubiquitin-conjugating E2
enzyme (brown, transparent).

At the opposite end of Cul1, the N-ter-
minal tip of the Cul1 stalk is the binding
site for the Skp1–F box. Skp1 (blue) is an
adapter protein linking Cul1 to the F box
motif (pink) of an F box protein such as
Skp2 (pink, transparent) — modeled here
by superimposing the previously reported
structure of Skp1–Skp2. The F box pro-
tein is the site of substrate binding, and
the identity of the F box protein varies to
accommodate a wide range of diverse sub-
strate proteins.

By modeling the Skp2 domain and E2
into their relative binding sites on the

SCF complex, Zhang, et al. were able to
estimate the separation between the
region of substrate binding and the Ub-
binding Cys residue of E2 at ∼50 Å. While
this gap could easily accommodate
p27Kip1, a known ubiquitination target of
Skp2, it is not clear exactly how the cova-
lent linkage is achieved. The lack of obvi-
ous regions of flexibility within the SCF
architecture does not shed light on the
mechanism of Ub transfer and progres-
sion of the polyUb chain. While it seems
that some flexibility would be necessary
to accommodate diverse substrates and
Ub chain growth, the work of Zheng et al.
suggests that rigidity might be important
for SCF function.

Elizabeth H. Cox

Locked but not loaded

Eukaryotic cells possess a highly regula-
ted pathway whereby proteins are 
specifically targeted for degradation.
Ubiquitin-dependent proteolysis is a
two-step process involving the covalent
attachment of ubiquitin (Ub), which tags
a protein for degradation, followed by 
the selective degradation of the tagged
protein by the 26S proteasome. The
mechanism of protein ubiquitination
that triggers Ub-dependent proteolysis
depends on a cascade of three enzymes,
E1, E2 and E3. The covalent attachment
of Ub to the target protein is mediated by
E3, the ubiquitin-protein ligase complex;
however the exact mechanism by which
these protein complexes mediate ubiqui-
tination is not clear.

In a recent issue of Nature, Zheng, et al.
(Nature 416, 703–709; 2002) report the
crystal structure of one E3 complex, the
Cul1–Rbx1–Skp1–F box SCF complex,
and offer some insight into the arrange-
ment of the players. The SCF complex
consists of four subunits and represents
the largest family of E3 ubiquitin-protein
ligases. The largest subunit, Cul1 (green)
acts as a rigid scaffold, organizing the sub-
strate recognition and catalytic domains
at opposite ends of the complex with a
separation of ∼100 Å. The globular Cul1
C-terminal domain and the Rbx1 (red)
make up the catalytic domain. Rbx1 sits in
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