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37TH ICBL : &4- eptembe 996 twe
Scientific programme.

The L.L.M. Van Deenen Lecture :
A physico-chemical approach to the study of plasma lipids
Dr. M. PHILLIPS, Medical College of Pennsylvania

State of the Art Lecture at the occasion of the opening ceremonee of the
37th ICBL.

Belgium

SYMPOSIA :

(dr) Enzymes and transfer proteins related to lipoprotein metabolism.
(2) Aspects of protein lipidation.

(3) Peroxisomal lipid metabolism.

Symposium on enzymes and transfer proteins related to lipoprotein metabo-
lism,

Chairpersons : Galli (Italy)
Phillips (USA)
Spener (Germany)

Wirtz (The Netherlands)

7RO

(1) Structure-function relationship of lecithin cholesterol acyltransfe-
rase (H. Pritchard, St. Paul’s Hospital & University of British
Columbia, Vancouver, B.C., Canada)

(2) Use of transgenic animals for the study of lipase function (S. Fojo,
National Imstitutes of Health, Rockville Pike, Bethesda, Maryland,
USA)

(3) Lipase structure and function
(1) What did crystallography learn us about lipolytic enzymes ?(H.
Van Tilbeurgh, Université de Montpellier, France)

(1i) Role of fusion peptides in the catalytic activity of lipases and
lipid-transfer proteins (R. Brasseur, Centre Biophysique Moléculaire,
Gembloux, Belgium)

(4) Role of phospholipid transfer protein in HDL metabolism (C. Ehnholm,
National Public Health Institute, Mannerheimintie, Helsinki, Finland)

(5) Function and regulation of cholesterylester transfer protein (L.
Lagrost, Faculté de Médecine, Inserm CJF 93-10, Dijon, France)

(6) Structure-function relationship of micresomal triacylglycerol trans-
fer protein (J. Scott, Hammersmith Hospital, London, UK).

Symposium on aspects of protein lipidation.

Chairpersons : G. Dallner (Sweden)

G. Van Dessel (Belgium)

(1) Processing of isoprenylated proteins (R. Rando, Harvard Medical
School, Boston, Massachusetts, USA)
(2) Palmitoylation of proteins : chemical events and physiclogical

relevance (A. Magee,
Hill, London, UK)

(3) Structure and function of GPI-anchors on mammalian cell surface
proteins (N. Hooper, University of Leeds, Leeds, UK)

National Institute for Medical Research, Mill

S o

Chairpersons :

(1)
(2)

(&)
(3)

(6)

U isomal lipid metabolism,
Bremer (Norway)
Chojnacki (Poland)
Mannaerts (Belgium)
Paltauf (Austria)

oHOA S

Function, organization and molecular biology of peroxisomal B-oxida-
tion in mammals (P.P. Van Veldhoven, University of Leuven, Belgium).
Peroxisomal B-oxidation of polyunsaturated fatty acids (J.X. Hiltu-
nen, University of Kuopio, Finland).

The role of peroxisomes in ether lipid synthesis (H. Van den Bosch,
University of Utrecht, The Netherlands). )
Isoprene metabolism in peroxisomes (G. Dallner, Karolinska Institute,
Huddinge, Sweden). ) )
Transcriptional control of genes regulating fatty acid metabolism (W.
Wahli, Université de Lausanne, Switzerland).

Lipid metabolism in peroxisomal disorders (R.J.A. Wanders, University
of Amsterdam, Emma Childrens Hospital, Amsterdam, The Netherlands).
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COMMENTS ON THE SCIENTIFIC PROGRAMME OF THE 37TH INTERNATIONAL CONFEREN
ON THE BIOCHEMISTRY OF LIPIDS. SRERENC

ty_. 'I'lmse blooompmnds con.sutute a heterogenous group displaying divergent chemical structures snd a
wide variety of biological functions. For many years lipids have been considersd to be relatively inert
static structures. However, the last decennia this research domain gs the biochemistry of ma:romo!ewh;-

exo- and endocytotic processes, glycoprotein synthesis and many other. Moreover, ah i [ lipi

x st & . abberations
q:e:ta.bohm are at the origin of a _numbq' of pathological situations, such as atherosclerosis o%resllltz.:d
lipidoses, RAS-dependent oncogenesis, etc., sustaining that fundamental research in this domain also cag
open medical and therapeutical perspectives, -
For the 37th ICBL three themes have been selected :

SYMPOSIUM 1.
ENZYMES AND TRANSFER PROTEINS RELATED TO LIPOPROTEIN MET. ABOLISM.

;dr:wrmoes :iuﬂl:ﬁexlen;viﬂy described by Drs. S. Fojo and H. Pritchard. Drs. H. Van Tilbeurgh 2nd R.
¢ interacti iti trates mechanisms
o yze on and recognition of the subs by these enzymes and the i
years the discovery of several transfer proteins active in plasma
to wry.apohr cholesteryl estm and triglycerides as well as phospholipids in-between Iipoprowinsmhzs had
: The function and properties of the cholesteryl ester

i s . - - tmns
pro:rené phospholipid transfer protein and microsomal triglyceride transfer protein w‘;} be exleasivelfe;
COVi by Drs. L. Lagrost, C.Ehnholm and J. Scolt, each of whom hes made significant contributions to
the field. These lectures should certainly stimulate discussions among the participants

SYMPOSIUM I1.
ASPECTS OF PROTEIN LIPIDATION.

The topic of 'I"rotcin Li_pidation" was already selected for the scientific programme of the 36th ICBL, but
the themc mnmn-od restricted to_’prolein isoprenylation stricto sensu” and “co-translational protein l
1I:I-n:ayrl,stx:ny_lxim:n:l . The symposium on Lipid Modification of Proteins at the oceasion of the 37th ICBL will
ocus on (i} further processing of isoprenylated proteins and (ii} structure, biosynthesis and functi
glycosyl phosphatidylinositol anchored membrane proteins. S
@) prr;unyla.t.iou isa protcm modification, which has been related {o processes such as signal transdueti
(hetemmw G-proteins at the level of the By-secundary messenger) and vesicular Lm:sport (ex&— aﬁg
ical problems including oncogenesis and hypercholestero-

(2) After proteolysis these proteins are further subjected towards methylation at the level of the isoprenyla-
ted cysteine residu. The methylation process is catalyzed by a specific methyl transferase type III using
S-adenosyl msthionine as methyldonor. Unlike preaylation and protealysis the methylation process occurs
in & reversible fashion, tempting to atribute a regulatory function to this step in the dynamics of prenylated
proieins. From the occurrence of various acceptor-peptide substrates (-C, ~CXC, -CC-) one could speculate
on the existence of several methyl transferases type II. These transferases are tightly membrane associated,
but an unambiguous subcellular localization remains to be established. In his presentation Dr. R.R. Rando
will discuss the most recent findings regarding the characterization and the action mechanisms of these
enzymes; additionally he will focus on the development of specific "in vivo" and "in vitro”" inhibitors, which
might provide interesting information about the physiological function of isoprenylated proeins.
(3) After carboxymethylation a number of isoprenylated proteins can be palmitoylated via = labile thicester
bond at the level of one or two cysteine residus upstream the isoprenylated carboxyl terminus. Substrates at
hend are the oncopenic forms of Ras proteins and the a-subunits of heferotrimeric G proteins, The inability
to maaipulats the palmitoylation state of proteins in vitro has hampered efforis (o ascribe a specific
functional consequence to this modification. This positranslational modification undoubtedly increases the
hydrophobicity of the proteins and s a consequence their membrane affinity. Moreover proteins appear to
be palimitoylated and depalmitoylated in a reversible way, allotting this lipidation step the inherent potential
for dypamic modulation of protein function by inducing oscillating membrane affinities; e.g. activation of
heterotrimeric Gs by ligands such as hormones and cholera toxin also leads to a marked increase of tritium
igbelled palmitate incorporation into the a-subunit; otherwise analysis of the signalling function of mutant
forms of the a-polypeptide that could not be palmitoylated as & result of site directed mufagenesis at the
palmitoylation site (Cys Ser) showed that palmitoylation-defective forms were not membrane associated and
coupled poorly or not at all to their effector molecules (adenylcyclase; phospholipase C). The lack of &
distinct sequence motif in ithe isoprenylated protein substrates, that directs protein palmitoylation, has
hampered efforts to identify and isolate palmitoyl-protein transferases. Only two reports refer to the
characterization of the corresponding palmitoyl-protein thioesterase. An evenso unsettled problem relates to
the subcellular localization of these enzymes (transferase in Golgi?). Finally energeticaily it is possible that
both the transfer of a paimitoyl moiety from palmitoylCoA to cysteine and the subsequent hydrolysis of the
thioester may not require an enzyme for catalysis, but could occur through non enzymatic mechanisms. In
his lecture Dr. A. Magee will report the state of art of this palmitoylation/depaimitoylation process and its
physiological relevance.
(ii) Iz eukaryotic cells many proteins are anchored to the external surface of the plasma membrane by
covalently atfached complex glycosyl phosphatidylinositol moieties, so called GPI anchored proteins. The
first hint of the existence of these lipid anchored proteins came with the discovery that bacterial phospholi-
pasz C could selectively releass alkaline phosphatase from the surface of mammalian cells. Since then the
occurrence of whole a series of these GPI anchored proteins has been reported. GPI anchored proteins
constitute an exceptionally diverse family of membrane proteins with members functioning in such processss
as nufrient uptake, cel adhesion, catalysis and membrane signalling events.
In the past years asionishing progress has been made in the clarification of GPI structures, although in the
future more structures will be determined undoubtedly leading to surprises and to & deeper understanding of
the signifance of these anchors. Considerable interest focusses on the mode of biosynthesis and attachment
of the glycolipid anchors. Precursor proteins are initially directed into the secretory pathway by means of &
NH,-terminal signal sequence. These precursors also bear a predominantly hydrophobic sequence at the
C-terminus, acting ss a temporary anchor, which is exchanged rapidly for a pre-assembled precursor
glycolipid in 2 reaction cataiyzed by an as yet uncharacterized transamidase reaction. The eatire procedure
involving proteolytic processing of the host protein to expase the GPI-addition site is quite complicated and
the gene products involved are just now being identified. However, the most exciting work in this field in
future years will concern the function of GPI anchored proteins and the disclosure of the molecular
mechanisms by which GPI anchored proteins are sorted in the cell. In terms of signalling capacity of these
molecules the best characterized process is the activation of T cells and other lymphocytes. From
experiments with antibodies directed agains specific GPI anchors a link could be estzblished between GPI
anchoring end tyrosine phosphorylation of numerous intracellular proteins, This raises the question how the
signal can be transmitted across the plasma membrane by proteins restricted to the outer leaflet of the
bilayer. From further immunological studies it is speculated that GPI linked proteins are confined to special
glycolipid domains in the membrane. This still not provide a clue for unriddling the mechanism of signal
transmigsion either directly through lipid-lipid interactions or more likely via the involvement of non as yet
identified membrane proteins.
In his presentation Dr. N.M. Hooper will discuss the biochemical problematic of GPI anchored proteins in
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relation to their potential role in the action of the insuline receptor. |

SYMPOSIUM IIL. A EREFEE 5 BRKE (1996)

PEROXISOMAL LIPID METABOLISM.
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