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P11 — Membrane Transporters

its, the heavy (rBAT or 4F2hc) and the light (7 transporters in
humans). The light subunit is the catalytic one. The structural
information of HATSs is scarce. The heavy subunits arc type 11
membrane N-glycoproteins with a large extraccllular domain,
which has sequence and structural homology to bacterial gluco-
sidases. The light subunits have 12 transmembrane domains. The
present structural paradigm of the human light subunits, AdiC.
the bacterial argininc/agmatine cxchanger. has the LeuT-fold,
which is characteristic of several transporter familics. The point
mutations N22A and N101A in AdiC were crucial to unveil the
crystal structures of this transporter in the outward-facing con-
formations with bound L-argininc, and in the open and occluded
states, respectively. These structures helped to unravel the mecha-
nisms of substrate binding and substrate induced-fitting mecha-
nisms of AdiC. Unfortunately. the low amino acid sequence
identity (17-19% amino acid sequence identity to human light
subunits) precludes the genceration of robust structural modecls for
the light subunits of HATs. and obviously offers no clues on the
macromolecular organization of the metazoan holotransporters.
To approach the atomic structure of HATS, light subunits of
HATSs of different origins (from fly to human) were cloned and
expressed in yeast. This screening resulted in a light subunit with
a melting temperature (7y) >40°C and a heterodimer with a 7y
>65°C. Negative stain transmission clectron microscopy and
single particle analysis of this 4F2hc heterodimer was used for
3D reconstruction yiclding the first structural model of a HAT at
19 A resolution.

P11-29

Cholesterol uptake in Mycobacterium
smegmatis

J. Garcia-Fernandez', F. J. Medrano?, B. Galan' and

J. L. Garcia'

! Department of Environmental Biology CIB-CSIC. Muadrid, Spain,
*Department of Chemical and Physical Biology CIB-C. SIC,
Madrid, Spain

Cholesterol uptake in Mycobacteria has been associated 1o the
expression of the miced operon, one of the mce loci found in
Actinobacteria that arc involved in different transport functions
(c.g., lipid transport. cholesterol) and that also behave as viru-
lence factors in M. tuberculosis. The mice operons contain 8-10
genes that encode two transmembrane proteins homologous to
the permease sub-units of ABC transporters, and several putative
cell-surface proteins of unknown function. Since Mce arc ATP-
driven transport systems it has been proposed that a single
ATPase, not encoded in the mce operons. provides the energy
required for substrate uptake. In M. smegmatis, that contains six
mece operons, we have proposed that the MSMEG_1366 gence
encoding an ATPase is the one strictly required to provide the
energy for cholesterol uptake by the Mced system. In order to
study the role and the regulation of the MSMEG_1366 gene. we
have investigated its expression by RT-PCR obscrving that this
gene is expressed at higher levels in cells growing in cholesterol
as the only carbon and energy source, when compared with the
basal levels observed in glycerol containing media. Remarkably.
a constructed ATPasc deletion mutant was unable to grow in
cholesterol, and the capacity of using this carbon source was
restored by complementation of the disrupted mutant, reinforcing
our hypothesis about its critical role in cholesterol uptake. These
results have been confirmed by radioactive cholesterol uptake
assays. Interestingly, the ATPasc mutant forms clumps when
growing in liquid cultures and shows significant alterations in col-
ony morphology in solid media. suggesting that the ATPasc is
probably involved in other physiological phenomena through its
interaction with the other Mce transporters. Given the impor-
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tance of this ATPasc in cholesterol active transport and its possi-
ble function in other uptake or membrane processes. the protein
has been cloned and overexpressed in E. coli, to facilitate its puri-
fication and crystallization in order to clucidate its structural and
functional properties.

P11-30

Finding each other in the membrane: shall we
meet in the genome?

C. Galian and G. von Heijne

Department of Biochemistry and Biophysics. Center Jor
Biomembrane Research, Science for Life Laboratory. Stockholm
University. Stockholm, Sweden

Escherichia coli as a model system, which exports cysteine and
glutathione. The ¢pdD and cydC genes are contiguous, the start
codon of ¢vdC follows the stop codon of cydD. We have created
a ¢ydDC knock-out strain and developed a growth assay that
allows us to assess and quantify reconstitution of a functional
transporter. Further, we can monitor dimer formation by Blue
Native PAGE.Our results indicate that proteins synthesized from
onec mRNA are not committed to cach other but can freely pair
in the membrane. However, high subunit concentrations are
needed for this to happen: at low expression levels, interactions
between subunits originating from the same operon are preferred.
These observations point to a scenario of concerted folding and/
or reciprocal stabilization of the CydD and CydC subunits and
suggest that an operon arrangement facilitates complex formation
at low expression levels. Whether these observations are applica-
ble to other membrane protein complexes remains to be studied.

P11-31

Embryonic chicken and murine chondrogenic
cells express TRPV1 channels that influence
cartllage formation

(o Somogv C.Matta', Z. I-oldvan E. Katona', R. A. Takacs'.
T. Juhisz'. P. P. Nanasi®, B. Hegyi®, N. Szentandrassy” and

R. Zakany'

! Department of Anatomy. Histology and Embryology, Medical and
Health Science Centre, University of Debrecen, Debrecen,
Hungary. *Department of Physiology. Medical and Health Science
Centre, University of Debrecen, Debrecen, Hungary

Proper skelctogenesis requires ability of differentiating cells to
detect environmental changes. Ton transport mechanisms through
plasma membranc during chondrogenesis arc poorly cxplon.d
but the essential role of characteristic intracellular Ca®' -concen-
tration changes in chondrogenic cells has been reported by our
laboratory. The polymodal Transient Receptor Potential Vanil-
loid (TRPV) subfamily of non-sclective cation channcls is a good
candidate to translate various extracellular stimuli into intracellu-
lar ion-concentration changes.

Our experimental model is a primary chondrogenic high densi-
ty cell culture system (HDC): cells are isolated from limb buds of
4-day- old and 11.5-day-old chicken and murinc cmbryos. respec-
tively. Spontancous cartilage formation occurs within 6 days in
HDC.

Cells of HDC expressed mRNAs of various TRPV members
during the course of cartilage differentiation; nonuh»lcm, we
focused on TRPVI characterized by high Ca® ' permeability.
Expression of TRPVI mRNA and proteins showed good correla-
tion to the differential status of chondrogenic cells. Avian
TRPVI is sensitive to heat stimulus and low pH but insensitive
to vanilloid-like pharmacological modulators. Therefore, we
applied heat treatment on chicken HDC and vanilloid-like
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pharmacons on murine HDC. Both trcatments increased the
amount of metachromatically stained ECM. Intracellular calcium
concentration was clevated by heat stimuli in chicken cells, indi-
cating the presence of thermosensitive channcls. This risc of
Ca’ " -concentration did not require extracellular Ca’'. Investiga-
tion of TRPV1 on murine chondrogenic cells is in progress.
Supported by grants: OTKA CNK807809 and Mec-9/2011.
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Lipids role in COPII vesicle formation

A. M. Carrillo', I. Riezman'. F. David>, A. Roux' and

H. Riezman'

!University of Geneva, Geneva, Switzerland, 2Ecole polvtechnique
fédérale de Lausanne. Lausanne, Switzerland

In the cell. transport of cargoes between organclles is mediated
mainly by vesicles. This vesicles arc formed thanks to proteins
which polymerize as coats at membrane surfaces. Coated Protein
complex 11 (COPII) is involved in vesicle transport from Endo-
plasmic Reticulum (ER) to Golgi apparatus, and is considered as
the way for cargoes such as proteins to leave the ER. COPII has
been very well studied over the last thirty years, however many
critical steps in bud formation. protein mechanics and vesicle
scission remain unclear.

This project focus in the deformation of ER membrane during
COPII vesicle formation and the role of lipids. We have observed
that certain proteins involved in lipid metabolism can rescuc
mutant phenotypes in the formation of COPII vesicles. Particu-
larly. we have found that sec/2-4, a mutation that affects COPI
proteins recruitment, can be rescued by changes in the levels of
certain lipid specics. The accumulation of these lipids in mem-
branes is thought to induce changes in the local curvature of the
lipid bilayer. This finding highlight the importance that lipids
may play the formation of the vesicle, where membrane deforma-
tion and scission arc central tasks during the formation of a
mature vesicle.

We follow a lipidomic and biophysical approaches, as we are
interested in which lipids are involved in the formation of a vesi-
cle and what is the role they are playing in the membrane. There-
fore, we show results from mass spectrometry. in vitro and in vivo
assays where we explore variations in lipid levels and its effect in
the formation of COPII vesicles.

P11r-33

Trk1 is a salt-tolerance determinant in the
yeast Hansenula polymorpha

M. C. Alvarez', T. Garcia-Garcia', F. Calero', J. M. Siverio®
and J. Ramos'

! Department of Microbiology. University of Cordoba, Cordoba,
Spain, 2Department of Biochemistry and Molecular Biology,
University of La Laguna, La Laguna, Spain

The study of the yeast Hansenula polymorpha. a member of the
Saccharomycetaceae, has applied and basic interest for different
reasons such as their ability to use methanol and nitrate as car-
bon and nitrogen sources respectively. Our group. in collabora-
tion with Dr Siverio (ULL, Spain), has performed an initial
study of potassium homecostasis in this ycast. We have identified
two potassium transporters in the plasma membrane, Hak1 and
Trkl, and we have proposed that Hakl functions as a trans-
porter with high affinity, which is necessary for growth at low
concentrations of potassium [1].

In this work we have studied the role of Trkl in H. polymor-
pha. By using wild type and single rk/ mutant, we analyzed
growth, cation contents, fluxes, relative membrane potential and
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volume in cells under different external conditions. Our results
show that frk/ mutant is more salt sensitive than wild type and
that it accumulates more sodium and lithium duc to increased
influx processes. In summary, the results indicate that, while
Trkl does not scem to be a relevant potassium transporter for
the cell. it has a fundamental role in salt tolerance. which is con-
sistent with the idea that the TRK transporters may have addi-
tional and/or different functions to potassium transport [2].
References
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Functional significance of conserved cysteines
in the arsenic/antimony antiporter Acr3 from
budding yeast

E. Maciaszczyk-DLiuhinska'. D. Wawrzycka', M. Migocka®.

K. Markowska', B. Baranczuk' and R. W_\l.«io«:lr:iI

! Department of Genetics and Cell Physiology, Institute of
Experimental Biology, University of Wroclaw, Wroclaw, Poland,
*Department of Plant Physiology, Institute of Experimental
Biology, University of Wroclaw, Wroclaw, Poland

The Acr3 permease from the yeast Saccharomyces cerevisiae is a
prototype member of the arsenical resistance-3 (Acr3) family of
transporters, which are found in all domains of life. Remarkably
little is known about molecular mechanism of metalloid translo-
cation via Acr3. Members of the Acr3 family exhibit ten-trans-
membrane topology and lack any known scquence signatures,
which could suggest mechanism of metalloid flow. It has been
recently revealed that a single cysteine residue (Cys129) in the
Corynebacterium glutamicum Acr3, which is located in the fourth
transmembrane span and conserved in all members of the Acr3
family, is indispensable for As(111) efflux. We have found that
the mutation of this highly conserved residue (C151A) in the S.
cerevisiae Acr3 also led to a complete loss of transport function.
This strongly suggests that interactions between As(IIl) and a
thiol group of this residue is required to activate transport
through Acr3. In addition. we mutagenized the remaining three
cystcine residues C192, C283, and (344, located also in the trans-
membrane spans of Acr3, and found that in contrast to the
C151A mutant. these mutant forms of Acr3 were able to comple-
ment metalloid sensitivity of ACR3 deletion yeast strain and
showed only a slight decrease of efflux activity. Although, all cys-
teine mutants of Acr3 were expressed at the wild type level, four
of them. C90A. C169A, C318A and C333A. were not properly
scereted to the plasma membrane and accumulated in the intra-
cellular membranes. suggesting that these residues are required
for the ER exit. €90, C169. C318, and €333 are located in the
intracellular loops and might be subjected to posttranslational
modifications, like palmitoylation. which are required for mem-
branc association, protein stability and protein trafficking.
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