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Supplementary Figure 1. Schematic representation of transfer vectors and plasmids used in this study. (A) Lentiviral transfer vectors expressing Spike proteins, HIV-1,, -,
gpl120, Luciferase and GFP. (B) Pseudotyping plasmids expressing cytoplasmic tail truncated wild-type Spike (pSpike-C3), VoC (pSpike-UKC3, pSpike-SAC3, pSpike-BRC3,
pSpike-INC3, pSpike-BA1C3) and VSV.G envelope (phCMV-VSV.G). CMV, cytomegalovirus immediate-early promoter; R, repeat element; U5, 5’ untranslated region; U3, 3’
untranslated region; PBS, primer binding site; W, packaging signal; cPPT, central polypurine tract; RRE, Rev response element; dU3, SIN deletion in U3 region of 3’ LTR;
WPRE, woodchuck hepatitis virus post-transcriptional regulatory element. See Methods for details on construction.
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Supplementary Figure 2. Spike expression in 293T Lenti-X transfected with Spike-expressing lentiviral transfer vector plasmids. Cells transfected with the indicated pSpike
plasmids were stained with anti-RBD neutralizing mAbs (COVA2-15, COVA1-16 and COVA1-18), one non-RBD-binding neutralzing mAb (COVAL1-21), the SARS-CoV-1
neutralizing mAb CR3022, a commercial anti-S2 polyclonal antibody and secondary antibodies alone Anti-human AexaFluor-647 and Anti-rabbit PE). The number within the
histogram plot indicates the % of positive cells and the mean fluorescence intensity (MFI). Shown are results from one representative of n = 3 experiments.
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Supplementary Figure 3 . Human ACE2 expression in 293T Lenti-X cells. The identification of ACE2 positive cells was performed by using a primary mouse anti-human ACE2
antibody (Millipore, Catalog Number: MAB5676) followed by a secondary goat anti-mouse 1gG-PE (SoutherBiotech; Catalog Number: 1030-09). Staining with secondary antibody
only (goat anti-mouse, GAM PE) was used as negative control to set the gate of negative cells and quantify the percentage of positive cells expressing ACE2. 293T cells transfected
with ACE2 expressing plasmid (phACE2 plasmid from Addgene, Cat# 1786) were used as positive control (293T-ACE2). The number within the histogram plot indicates the % of
ACE2 positive cells.
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Supplementary Figure 4. Correlation between neutralization assays. Serum samples (N=31) collected from immunized animals were assayed using neutralization assays based on
infectious SARS-CoV-2 (VN) and on lentiviral vector pseudotyped with Spike (LV-Luc). (A) Correlation between the ID50 (log10) values obtained from the two assays. Dots
correspond to individual measurements; the black line represents the regression line. The table below shows the statistical analysis based on Spearman and Pearson correlation. (B)
Comparison of ID50 (log10) values obtained using the two assays. A Wilcoxon matched-pairs signed rank test was used to compare the assays. The black line indicates the median
ID50.
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Supplementary Figure 5. Comparison between IDLV vaccines expressing Wuhan or Beta Spike. Kinetics of anti-RBD binding Abs (left panel) and anti-Wuhan nAbs (right
panel) in mice immunized with IDLV-S-2PGC (black) and IDLV-betaS-2PGC (green).
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Supplementary Figure 6. Maximum likelihood phylogenetic tree inferred from S1, S2 and RBD amino acid sequences. The ancestral SARS-CoV-2 sequence (Wuhan-Hu-1), the
Alpha, Beta, Gamma, Delta and the Omicron (BA.1, BA.2, BA.4/5) variants are highlighted with different colors. The scale bar at the bottom of the tree correspond to amino acid
substitutions per site.
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