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BACKGROUND

Subcellular compartmentalization enables eukaryotic cells to carry out complex, multistep, or energetically Gag protein  ©00-0-

unfavorable reactions by preventing side reactions and creating chemical gradients. Enveloped virus-like T @ Lax O
particles (VLPs) contain a lipid bilayer in addition to their protein shell, resulting in a separate internal ~ Taebor &

reaction volume. This feature can be utilized to mimic subcellular compartmentalization of eukaryotic cells.

metabolites

By further functionalizing these particles with specific transporters, as well as targeted loading with proteins

ESCRT
of interest by post-translational fusion with an improved SpyTag/SpyCatcher system?, we aim to generate ™
artificial liposomal particles (ALPs, Figure 1). Here we show that we can produce VLPs in
Saccharomyces cerevisiae by overexpressing the HIV-1 Gag protein?, load them with target proteins such RLE RLREN W “ NN
as lactate dehydrogenase (LDH) and sGFP, and finally purify and concentrate these VLPs by density - |
Figure 1: Schematic view of the budding process of an ALP from the
gradient ultracentrifugation. Saccharomyces cerevisiae plasma membrane. /
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Figure 2: Expression cassettes and plasmids used for S. cerevisiae strain generation. (A) Expression cassettes for Gag, fused to SpyTag N
_ _ _ _ _ Proteomics Nanoflow cytometry Enﬁyme activity & Western blot
(T) or sGFP, were used with the inducible gal? promoter. (B) LDH and sGFP with or without SpyolPD (C) were expressed under the vorescence
constitutive tef1 promoter. (C) The final plasmids used for ALP production contained the ARS/CEN origin of replication and a kanamycine Figure 3: Production and purification process of Gag HIV-1 VLPs in Saccharomyces
resistance selection marker. cerevisiae, as well as the performed analyses.

RESULTS CONCLUSION

WESTERN BLOT & LDH ACTIVITY A FLOW CYTOMETRY We demonstrated that we can generate functionalized
| »Q T % . VLPs, here named ALPs, loaded with target proteins,
L -»-. % % including the enzyme LDH, in a functional state.
;5: ,.4.;—.....-..,,,.-.-.-*-“"""" | Tu " Purification and enrichment of these ALPs by density
_%12 : ._.._....,.-a""'"“'w“y sz e PR sz e gradient ultracentrifugation were confirmed by Western
2 | B o, wiosromunmm o umcoromyrme blot and LDH activity measurements (Figure 4).
. 3 In addition, flow cytometry (Figure §) and protein intensity
1' E E of the proteomics data set (Figure 6) confirmed the
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loading of the ALPs with target proteins. Furthermore, the
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M 10 11 12 13 14 15 16 17 18 19 20 21 22 23 M _ S proteomics data set revealed a general enrichment of
o | S ) - . Figure 5: Flow cytometer data of the sGFP fluorescence
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produced by the control strain, expressing no Gag, biological

duplicates.
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