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Human ASCT?2 belongs to the SLC1 family of secondary
transporters and is specific for the transport of small neutral
amino acids, including glutamine. ASCT?2 is upregulated in
cancer cells, and serves as the receptor for many retrovirus-
es, thus it is a potential drug target. I will report a structure
of human ASCT?2 at 3.85 A resolution obtained using single
particle Cryo-EM. The structure of the functional and un-
modified protein sheds light on the transport mechanism of
SLC1 members in general, and reveals insight in specific
functions of human ASCT2. ASCT2 forms a homotrimeric
complex, in which each subunit contains a transport and a
scaffold domain. Each of the scaffold domains contains a
prominent extracellular extension, which is specific for hu-
man ASCT?2 and forms the predicted docking site for ret-
roviruses. The transporter adopts an inward-oriented state
that resembles the unlocked state of a mutant of prokaryotic
homologue GltPh, but in ASCT2 the transport domain is
located farther towards the cytoplasmic side of the mem-
brane where it is largely detached from the central scaffold
domain. The domain detachment may be required for sub-
strate binding and release on the intracellular side of the
membrane. I will also provide a detailed comparison with
the previously resolved structures of archaeal homologues
of glutamate transporters Glttk and Gltph, as well as human
EAAT]1 transporter.
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Nearly 5% of membrane proteins are guided to nuclear, en-
doplasmic reticulum, mitochondrial, Golgi, or peroxisome
membranes by their C-terminal transmembrane domain
and are classified as tail-anchored (TA) membrane proteins.
During the biosynthesis of TA membrane proteins, their
single C-terminal trans-membrane segment is inserted into
the ER membrane for orientating the functional domain(s)
towards the cytosolic side of the cell. The machinery re-
sponsible for this post-translational process has only re-
cently come to light. In yeast, the proteins participating
in TA protein insertion was previously identified to be
conducted by the GET pathway (Guided Entry of Tail-an-
chored proteins) including Getl, Get2, Get3, Get4, Get5,
Sgt2 and Ybr137wp. In my laboratory, we investigated the
interactions between these components from Saccharomy-
ces cerevisiae. Recently, we also determined the crystal
structure of arsenite transporter 1 (ArsAl, the homologs of
yeast ATPase Get3) from green alga. Our binding activity
assay demonstrated that ArsAl can specifically recognize
the transmembrane region of chloroplast TA protein Toc34
but not ER TA protein Sec61p. Based on the ArsAl struc-
ture, we uncover a distinct mechanism for specific filtering
between ER and chloroplast TA proteins and successfully
manipulate the specificity of mutant ArsAl for a set of ER
TA protein. Our biochemical and structural data provide
new insight for the specific selection of ER and chloroplast
TA proteins for membrane insertion.
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