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SUPPLEMENTARY RESULTS


Size of HIV-1 budding sites using Photoactivation Localization Microscopy (PALM)

To determine the essential difference between the two main membrane fission models [1,2], the super-resolution images of ALIX, CHMP4B, CHMP2A and Tsg101 protein clusters need to be placed in the context of the actual dimensions of individual HIV-1 budding sites (S2A Fig.). Hence, even though the diameter of HIV-1 budding sites is known to be on the order of 130 nm from Cryo-EM studies on MT-4 cells [3,4], we measured the diameter of individual budding sites using the experimental settings we applied for super-resolution imaging on our home-built TIRF/WF fluorescence microscope (S1 Fig.). For this purpose, we used the previously described non-infectious full viral construct HIVmEos [5] containing the photoconvertible fluorescent protein mEos [6] inserted between the matrix (MA) and capsid (CA) domains of Gag [7,8] in a 1:1 mixture with the non-labeled, non-infectious viral construct HIV-1. PALM imaging was performed using TIRF excitation to reduce cellular background caused by autofluorescence. As expected, cells expressing HIVmEos showed fluorescent punctae at the plasma membrane indicating newly formed HIV-1 budding sites (S2A Fig.). Super-resolution PALM images were constructed from the precise localization of many single Gag.mEos molecules at the HIV-1 buddings sites and revealed round, dense clusters of Gag proteins, as expected for the compact Gag shell formed during the assembly process (S2A Fig., right panel). The full-width at half-maximum (FWHM) of the Gaussian function fitted to the cross-section of 159 HIVmEos clusters was used to estimate the sizes of the underlying HIV-1 budding sites (S2B and S2C Fig.). In our experiments, the size distribution of an individual budding site ranged from 80 to 180 nm with a mean value of 116 ± 36 nm. A Ripley L-function analysis yielded a diameter of 141 ± 41 nm for the HIV-1 particles. These values are similar with the previously obtained values from super-resolution fluorescence imaging by Lehmann et al. (94 ± 37 nm) [9], Eckhardt et al. (~ 140 nm) [10], Malkusch et al. (~ 120 nm) [11] and Gunzenhäuser et al. (106 ± 24 nm) [12]. 
As fixation and permeabilization can alter the properties of membranes and thereby influence the size of the clusters, we also investigated the size distribution of HIV-1 assembly complexes in live cells. HeLa cells were cotransfected with pCHIV:pCHIVmEos and imaged using PALM 24 hpt. The size distribution of 54 HIV-1 assembly sites is shown in S2D Fig. The results are similar to that for fixed cells with an average FWHM of 108 ± 35 nm and diameter determined using a Ripley L-function analysis of 152 ± 37 nm.
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