Optimizing Semliki Forest Virus Replication Organelle Purification
for Cryo-electron Tomography of the Neck Complex

Dhurvas Chandrasekaran Dinesh, Himanshu Sharma*, and Lars-Anders Carlson

Department of Medical Biochemistry and Biophysics, Wallenberg Centre for Molecular Medicine, The
Laboratory for Molecular Infection Medicine Sweden, Umea Centre for Microbial Research, Umea University,
Sweden, *Department of Chemistry, Faculty of Science and Technology, NOVA University, Lisbon, Portugal.

Alphaviruses are mosquito-borne, enveloped viruses that are small and spherical in shape,
with a positive-sense single stranded RNA genome of approximately 11-12 kb. Semliki Forest
virus (SFV) is closely related to the re-emerging Chikungunya virus (CHIKV). SFV can infect
humans, causing fever, severe headaches, and muscle and joint pain. During infection, SFV
remodels host cell membranes to form replication organelles (RO), known as “spherules”,
which serve as microenvironments for viral RNA replication (). The spherule neck complex
comprising viral non-structural proteins (nsP1-4) along with unidentified host factors.
Previous studies reveal that a macromolecular complex (~1.2-1.4 MDa) is located at the
spherule neck. This complex is bipartite, comprising a membrane bound “base” (nsP1, nsP2
and nsP4), and a barrel-shaped, three-ringed “crown” on the cytoplasmic side, composed of
nsP3 and host-factors (24, This project aims to purify intact and active SFV spherules from
infected mammalian cells using native fractionation methods ©), determine the high-
resolution architecture of the neck complex using cryo-electron microscopy, and perform
proteomic profiling of membrane fractions to identify host proteins interacting within the
ROs. Ultimately, these studies will elucidate the complete viral replication complex and
provide a framework for the rational design of novel antiviral therapeutics.

References:

1. Sharma, Himanshu et al. “llluminating druggable dark matter in RNA virus replication
using in situ cryo-EM.” Current opinion in virology vol. 72 (2025): 101475.
do0i:10.1016/j.coviro.2025.101475

2. Laurent, Timothée et al. “Architecture of the chikungunya virus replication
organelle.” eLife vol. 11 e83042. 19 Oct. 2022, doi:10.7554/eLife.83042

3. Tan, Yaw Bia et al. “Molecular architecture of the Chikungunya virus replication
complex.” Science advances vol. 8,48 (2022): eadd2536. doi:10.1126/sciadv.add2536

4. Girard, Justine et al. “In situ fate of Chikungunya virus replication organelles.” Journal
of virology vol. 98,7 (2024): e0036824. doi:10.1128/jvi.00368-24

5. Pietild, Maija K et al. “Purification of Highly Active Alphavirus Replication Complexes
Demonstrates Altered Fractionation of Multiple Cellular Membranes.” Journal of
virology vol. 92,8 e01852-17. 28 Mar. 2018, doi:10.1128/JVI.01852-17



