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Project. We are looking for a highly motivated post-doc interested in molecular and cellular membrane biology. 
The research will be at the crossroads between organelle cell biology, lipid metabolism and protein biochemistry. 
The protein of interest is intrinsically disordered and combines different properties including membrane 
curvature recognition, ability to form biocondensates in vivo and in vitro, and tight control by phosphorylation. 
The organelles at play are intracellular nanovesicles, a new type of transport vesicles in the cell, and lipid droplets, 
which act as a reservoir of energy and lipids. The metabolism pathways include transport routes between 
organelles that can be followed by high performance thin layer chromatography coupled to lipid mass 
spectrometry and might allow the cell to regulate its membrane constituents.  
Expertise: Organelle biology and lipid metabolism and/or protein and lipid biochemistry  
Other skills: Taste for team work, for complementary experimental approaches and for reading, writing and 
communicating in English. 
Support: The project is directly supported by a grant from the Agence Nationale de la Recherche (ANR) and is 
linked to another project supported by the European Research Council (ERC) 
Duration: 2 years (which can be combined to other fellowships that the candidate is encouraged to apply to) 
 

     
The institute and the team. The Institut de Pharmacology Moléculaire et Cellulaire (IPMC) is a joint unit 
between the Université Côte d’Azur and the CNRS. IPMC includes various state-of the art facilities for cell 
imaging, mass spectrometry and genomics. The team of B Antonny is interested in membrane dynamics and is 
best known for the following discoveries: (1) membrane curvature is cellular information with the identification 
of protein motifs that acutely sense membrane curvature; (2) The phosphoinositide PI(4)P provides the energy 
for the vectorial transport of cholesterol between cellular organelles; (3) Polyunsaturated lipids adapt their 
conformation to membrane deformation thereby facilitating membrane deformation. The team is equipped for 
protein/lipid biochemistry as well as for cell biology and computational biology. This includes, cell culture, 
imaging systems, protein and lipid chromatography (FPLC, HPTLC) various spectrophotometers (UV-visible, CD, 
fluorimeters), dynamic light scattering, and numerous computers for molecular dynamics. 
 
Recent publications 
• Reynaud A, Magdeleine M, Patel A, Gay AS, Debayle D, Abelanet S, Antonny B. Tumor protein D54 binds intracellular 

nanovesicles via an extended amphipathic region. J Biol Chem (2022) 298 102136. 
• Jamecna D, Polidori J, Mesmin B, Dezi M, Levy D, Bigay J, Antonny B. An Intrinsically Disordered Region in OSBP Acts as 

an Entropic Barrier to Control Protein Dynamics and Orientation at Membrane Contact Sites. Dev Cell. (2019) 49:220-234.  
• Manni MM, Tiberti ML, Pagnotta S, Barelli H, Gautier R, Antonny B. Acyl chain asymmetry and polyunsaturation of brain 

phospholipids facilitate membrane vesiculation without leakage. Elife. (2018) 7:e34394.  
• Mesmin B, Bigay J, Polidori J, Jamecna D, Lacas-Gervais S, Antonny B. Sterol transfer, PI4P consumption, and control of 

membrane lipid order by endogenous OSBP. EMBO J. (2017) 36: 3156-3174.  
• Magdeleine M, Gautier R, Gounon P, Barelli H, Vanni S, Antonny B. A filter at the entrance of the Golgi that selects 

vesicles according to size and bulk lipid composition. Elife. (2016) 5:e16988.  
 
Applications should include cover letter, CV, copies of certificates, and contact information of two referees.  
Contact : Bruno Antonny : antonny@ipmc.cnrs.fr – further info: https://www.ipmc.cnrs.fr?page=antonny 

     

but fold as AHs at the surface of highly curved membranes
displaying lipid packing defects (15, 18–21). ALPS motifs are
present in several proteins that transiently interact with highly
curved membranes (22). These include the COPI coat regu-
lators ArfGAP1 and Gcs1 (17, 23–26) and vesicle-tethering
factors such as the golgin GMAP-210 (15, 16, 27, 28), the
HOPS complex (29, 30) and synapsin (31). In addition, func-
tional ALPS motifs are present in the sterol transfer protein
Osh4 (32, 33), the autophagy protein ATG14L (34–36), the
Golgi-associated PI-4 kinase PI4KIIIß (37) and some members
of the nuclear pore complex (15, 38).

We show that TPD54 shows a sharp preference for highly
curved and unsaturated lipid membranes in vitro and, as such,
resembles previously characterized ALPS-containing proteins.
In cells, mutating the ALPS motif of TPD54 abolished its as-
sociation with disparate membranes. However, differences in
localization between TPD54 and the golgin GMAP-210, which
also captures small transport vesicles through an ALPS motif,
suggest the involvement of additional interactions for the se-
lection of specific small transport vesicles. In line with this
hypothesis, binding of TPD54 to small liposomes is accom-
panied by a large structural change that applies not only to the
ALPS motif but also to the full region downstream of the
coiled-coil region.

Results
Bioinformatic analysis of TPD54

Figure 1 shows the domain organization of human TPD54
(206 aa) as deduced from several bioinformatic tools and

previous experiments (11). Algorithms for the presence of
intrinsically disordered regions suggest that the protein is
roughly divided in four parts with different propensity to be
folded (Fig. 1A). The first and last quarters of the protein
(≈1–40 and 180–206) are predicted to be unstructured. The
second quarter (≈40–100) shows a high probability to be
folded. The third quarter (≈100–180) is ill-defined, being at the
border between order and disorder. TPD54 also contains a
predicted coiled-coil region, which spans from residue 38 to 82
(Fig. 1B) and which has been shown to contribute to homo-
typic and heterotypic associations between TPD protein
members (39). The recently published machine learning
method AlphaFold (40) (https://alphafold.ebi.ac.uk/) overall
agrees with this architecture, predicting with high confidence
(>0.9) an α-helix between aa E43 and R79 corresponding to
the coiled-coil, whereas other regions are predicted as either
random coils (M1-T42; V178-F206) or α-helical (T85-V102;
S104-Q122; D124-R159; A162-K177) but with low or medium
confidence (Fig. 1C).

We previously used the bioinformatic tool HELIQUEST
(https://heliquest.ipmc.cnrs.fr/) (41) to detect the presence of
ALPS motifs in the full human and yeast proteomes and
identified TPD54 as one of the ≈ 200 human proteins con-
taining an ALPS motif (15). The ALPS motif of TPD54 spans
S141-M158. By rescanning the full TPD54 sequence with
HELIQUEST, we observed that three other regions, two up-
stream and one downstream of the ALPS motif, also display an
amphipathic helical sequence (Fig. 1D). They are referred to as
AH1 (L83-V100), AH2 (Q101-V120), and AH4 (T163-G180),
with AH3 corresponding to the ALPS motif. They all contain

Figure 1. Bioinformatic analysis of TPD54. A, analysis of the TPD54 sequence using the indicated webtools for intrinsically disordered regions. B, coiled-
coil prediction with Coils. C, helical structures as predicted by AlphaFold. The color code shows the degree of confidence: high, dark blue; medium, light blue;
low, yellow. D, helical projections of the indicated sequences of TPD54 using HELIQUEST. The analysis suggests the presence of four amphipathic helices.
Color code: yellow, hydrophobic residues; blue, basic; red, acidic; purple, Ser and Thr; gray, Ala and Gly; pink, Gln and Asn.
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overlap, although they both stained the Golgi region (Fig. 7). In
addition, the signal of slightly overexpressed Halo-tag-TPD54
did not coincide with that of endogenous GMAP-210. Simi-
larly, the signal from a Halo-tag construct that consisted in the
N-terminal ALPS motif of GMAP-210 fused to an artificial
coiled-coil (16) was clearly separated from the signal of
endogenous TPD-54. We concluded that GMAP-210 and
TPD54 do not bind the same cellular structures despite both
harboring functional ALPS motifs.

To further analyze the difference in localization of GMAP-
210 and TPD54 and the involvement of their amphipathic
motifs, we prepared GMAP-210/TPD54 chimera in which we
replaced the ALPS motif of GMAP-210 with either the ALPS
motif (AH3; chimera 1) of TPD54 or a sequence encompassing
both AH2 and AH3 (chimera 2) (Fig. 8A). These chimera were
essentially cytoplasmic in marked contrast with another
coiled-coil-based chimera (chimera 3) containing the ALPS

motif of GMAP-210 (16, 49), which clearly stained the GA
(Fig. 8B). This result suggests that AH2 and AH3 of TPD54,
although important for membrane binding, are not sufficient
when put in a different protein context. Of note, the ALPS
motif of TPD54 (18 aa) is twice as short as that of GMAP-210
(38 aa), and previous experiments showed that the entire
sequence of the ALPS motif of GMAP-210 contributed to
membrane binding (16).

Discussion
The discovery that the protein TPD54 captures intracellular

vesicles that are smaller than conventional transport vesicles
(≈30 versus 60 nm in diameter) came as a surprise since it was
generally assumed that the repertoire of transport vesicles in
cells was complete (11). The present study, which combines an
in-depth biochemical analysis of TPD54 with cellular

Figure 7. TPD54 and the golgin GMAP-210 bind different cellular structures. STED Imaging of TPD-54 as compared to GMAP-210 in RPE1 cells. A,
endogenous TPD-54 versus endogenous GMAP-210. B, overexpressed Halo-TPD-54 versus endogenous GMAP-210. C, endogenous TPD-54 versus a construct
made of the ALPS motif of GMAP-210, an artificial coiled-coil, and a Halo-tag (GMAP-210-ACC1-Halo). The scale bar represents 10 μm (main panels), 1 μm
(insets). STED, stimulated emission-depletion.
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