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The T lymphocytes (or T cells) are the main actors of
the cellular immune response and protect the organism
against pathogens such as viruses and intracellular
bacteria, and some kind of cancer. To achieve this goal, the
T lymphocytes are able to recognize peptide fragments
derived from foreign proteins and presented at the surface
of infected cells by a Major Histocompatibility Complex
(MHC) coded protein, the MHC molecule. For the
recognition of a peptide antigen by a T cell, three main
partners have been identified : for the antigen presenting
cell, the membrane anchored MHC molecule and its bound
foreign peptide (pMHC), and for the T lymphocyte, a
specific membrane bound Ig like receptor (TCR for T-Cell
Receptor). One hundred TCR engaged in complexes with
foreign peptides bound to self-MHC molecules, is enough
to induce a cascade of signals which eventually activates
the specific T cell clone, leading to its proliferation and the
death of infected cells.

During the 90s, several crystallographic studies of
MHC molecules, TCR and TCR/peptide/self-MHC
complexes performed by different groups all over the
world allowed to define a general mode of TCR-pMHC
interaction1,2,3 . However, due to the intrisic variability of
the TCR, the structural basis for its specificity remains to
be elucidated.

The aim of our project is to establish the structural
basis of TCR cross-reactivity for several peptides and
MHC molecules. On the one hand, the TCR binding
degeneracy is essential to insure that at least one T-cell
clone, among the large but finite repertoire, reacts with
anyone of the millions of putative foreign peptides. On the
other hand, TCRs can productively bind intraspecies allelic
variant of self-MHC molecules,  and consequently govern
graft rejection and graft-versus-host disease.

We will present the crystal structure of a complex
involving the murine BM3.3 TCR and a naturally
processed octapeptide (pBM1) bound to the H-2Kb

allogeneic MHC molecule. This structure shows that the
TCR/p-alloMHC complex shares the same general binding
mode of the TCR/p-selfMHC complexes.  However, the
peptide “read-out” as well as the details of the MHC
footprint differ markedly from the previously determined
TCR/pMHC complexes1,2,3 .
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Retinol-binding protein (RBP) and transthyretin (TTR)
are two plasma proteins involved in multiple interactions:
they bind small ligands (the alcoholic form of vitamin A
and the hormone thyroxine, respectively), form a protein-
protein complex in the blood and interact with surface
receptors of target cells. Consequently, this system appears
to be a good model for the in vitro  study of protein-protein
and protein-small ligand interactions at the molecular
level. As a result of constraints imposed by these various
interactions, as well as by structural requirements, then
three-dimensional structures of RBP and TTR were found
to be well preserved in vertebrates species distant in
evolution. The crystal structures of apo- and holo- forms of
both RBP 1,2,3 and TTR 4,5 have been reported, along with
that of the heterologous chicken RBP - human TTR
complex 6 and, more recently, of the human RBP - TTR
complex 7.

We report here the crystal structure of a complex
between human TTR, human RBP and a murine anti-RBP
Fab. The complex was crystallized by vapor diffusion.
Small needle-shaped crystals (space group C222, a=159.34
Å, b=222.40 Å and c=121.27 Å) diffracted to 3.2 Å
resolution at the X-ray diffraction beam line of the
ELETTRA synchrotron in Trieste. The structure was
solved by molecular replacement, using as templates the
models of the single components. The asymmetric unit
contains one molecule of the complex, made up by one
TTR, two RBP and two Fab, for a total of 10 polypeptide
chains and a molecular weight of about 200 KDa.
Molecules are arranged symmetrically around a two-fold
axis, which runs through the channel of the tetrameric TTR
molecule.
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