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Background: ASCT?2 protein belongs to Solute Carrier Family 1 (SLC1A) transporters and is a
promising target for the development of anticancer and antiretroviral drugs. It is upregulated and linked to
poor survival in melanoma, lung, breast, prostate, pancreatic, thyroid and colon cancer and serves as a
receptor for simian retrovirus 4, feline endogenous virus, human endogenous retrovirus type W and
baboon M7 endogenous virus. However, there is a lack of structural and functional characterization of this
protein.

Methods: We used single particle cryo-electron microscopy to obtain three-dimensional models
of ASCT2 in two distinct conformations — inward-occluded and inward-open at resolutions of 3.85 and
3.6 A respectively.

Results: The structural comparison of ASCT2 in inward-occluded and inward-open states
revealed the different positions of mobile HP2 loop. It has moved 8 A away from the substrate binding
site towards the scaffold domain, thus allowing direct access to the binding site from the cytoplasm. Apart
from that the conformation of the transport domain is very similar in both structures, however in the
inward-open state it is slightly further tilted towards the cytoplasm, away from the scaffold domain. The
analysis of densities revealed possible positions of several lipids/cholesterol molecules. The most peculiar
position is at the HP1/HP2 interface, where a lipid could play a regulatory role of the loop closure /
opening. Other positions are between the scaffold and transport domains; intriguingly one such position
coincides well with the previously described allosteric inhibitor binding site in EAAT1 transporter.

Conclusion: The reported structures of an inward-open state of ASCT2 transporter confirmed an
earlier hypothesis of one-gate elevator mechanism, which is different from any other secondary-active
transport mechanism described to date. The observed several lipid densities in the vicinity of the binding
site and around scaffold might represent potential inhibitor sites for rational drug design.
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