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H I G H L I G H T S

Angptl3 regulates lipid metabolism in mice
Koishi, R. et al. Nature Genet. 2002 Jan 14 (DOI 10.1038/ng814)

Several lipoprotein deficiencies are known to arise from genetic
disorders of lipid metabolism. KK obese mice show signs of
hyperinsulinaemia and hyperglycaemia, and have low levels of
lipid in their plasma due to a recessively inherited locus, named
hypl. Koishi and colleagues identified a mutation in the gene
Angptl3 as being the cause of the hypl trait. Overexpression of the
Angptl3 protein resulted in a marked increase in plasma lipid
levels. As Angptl3 is secreted, it might prove to be a more
accessible therapeutic target than many other proteins that have
been implicated in lipid disorders, which tend to be cloistered in
lysosomes or other vesicles.

Recruitment and activation of caspase-8 by the
huntingtin-interacting protein Hip-1 and a novel partner
Hippi
Gervais, F. G. et al. Nature Cell Biol. 2002 Jan 14 (DOI 10.1038/ncb735)

Huntington’s disease is caused by the expression of a mutant
huntingtin protein (HTT). Normally, HTT interacts with the
HIP1 protein. Nicholson and colleagues show that the affinity 
of HIP1 for mutant HTT is much lower than for wild-type HTT.
They also identify another partner for HIP1, HIPPI. In diseased
brains, levels of the HIP1–HIPPI complex are increased relative 
to levels of the HIP1–HTT complex. The HIP1–HIPPI complex
initiates the apoptotic cascade by recruiting procaspase-8.
Elucidation of this pathway could pave the way for new strategies
to interfere with neurodegeneration.

Design and synthesis of non-peptidic inhibitors for the
Syk C-terminal SH2 domain based on structure-based
in-silico screening
Niimi, T. et al. J. Med. Chem. 44, 4737–4740 (2001)

The tyrosine kinase SYK is important in the cellular response to
antigen binding to antibody receptors, and is thus a potential
target for immune suppression. SYK-kinase activity is stimulated
by the interaction of its SH2 domains with phosphorylated
tyrosine residues on an activated receptor, but the phosphotyrosyl
group has limited use in inhibitor design owing to its hydrolytic
lability and low membrane permeability.
Nimmi et al. used a
structure-based
approach to assemble
fragments into a non-
peptidic non-
phosphorous-containing
ligand for the SH2
domain, with an affinity
comparable to that of a
natural ligand mimic.
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IN BRIEF

A tangled chain is not particularly useful for carrying out its usual tasks.
Similarly, when proteins get tangled up, interacting with each other to
form oligomers, some of them might function incorrectly, or even cause
harm. Oligomerization is essential for the oncogenicity of the BCR–ABL
oncoprotein, which is responsible for a wide range of human leukaemias.
In the February issue of Nature Structural Biology, Peter Kim and
colleagues describe the crystal structure for the N-terminal
oligomerization domain of BCR–ABL, together with a new mode of
oligomer formation. This N-terminal structure is a promising target for
the design of oligomerization inhibitors that could disrupt the
transforming activity of BCR–ABL.

The BCR–ABL oncogene is formed by the fusion of the BCR (breakpoint
cluster region) gene on chromosome 22 with the proto-oncogene ABL
(Abelson murine leukaemia viral oncogene homologue) on chromosome 9.
The activity of cytoplasmic ABL (c-ABL), a tyrosine kinase, is normally
under tight control. However, fusion of the BCR sequences constitutively
activates ABL, which is an essential step for BCR–ABL transformation. The
first specific kinase inhibitor to be developed, Gleevec, targets the ABL
kinase domain and has been shown to be clinically effective in the treatment
of chronic myelogenous leukaemia. The N-terminal BCR oligomerization
domain is also essential for ABL activation.

The structure showed that BCR–ABL first forms dimers, which then
dimerize to form tetramers. Initially, two monomers form a coiled–coil
motif between C-terminal α-helices and swap N-terminal α-helices.
Subsequently, dimers stack onto each other to form tetramers, the four α-
helices lying approximately in the same plane. The use of both coiled–coil
packing and domain swapping, each recognized as being important
mechanisms of oligomerization, leads to a very stable structure. Clustering
of kinase domains is thought to be sufficient to induce kinase activation.
The crystal structure indicates that a tetramer might be even more efficient
than a dimer at bringing domains together.

Protein–protein interactions are ubiquitous in many diseases and are
likely to deliver a wealth of new sites for drug targeting. The few examples
of drugs that inhibit such interactions show that this can be a successful
strategy. Dimerized domains of anti- and pro-apoptotic proteins block
apoptosis, but small-molecule inhibitors of dimerization have been shown
to induce cell death. Inhibition of the human immunodeficiency virus 1
(HIV-1) gp41 fusion protein with various peptides provides a further
proof of principle. Coiled–coils are well-studied protein–protein interface
motifs, and the solved structure of the oligomerization domain of
BCR–ABL provides a template for the rational design of inhibitors to
disrupt oligomerization.

Melanie Brazil
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