
 

 

Fig. S1: vRNA transfection produces infectious virus. (a) NCI-H1299 cells were transfected 

with 1 µg of SVV-Neg RNA or SVV-001 RNA or infected with 1 µg of LNP formulated 

Synthetic-SVV (SVV-001 vRNA). After 2 days, the supernatant was filtered through 0.45 µm 

PVDF filters, and infectious virus was quantified by IC50 on permissive NCI-H446 cells. (b-c) 

NCI-H1299 cells were transfected with CVA21-Neg RNA, CVA21 RNA, or infected with 

CVA21 virus. (b) After 72 hr, infectious virus in the supernatant was quantified by plaque titer. 

Input virus was assessed by plaque titer of supernatant recovered from wells collected 

immediately after addition of CVA21 at MOI of 0.5 (c) To illustrate cell lysis, 72h post-

infection/transfection wells were stained with crystal violet.  

 



 

Fig. S2: Synthetic-SVV induces tumor growth inhibition and generates SVV virions in 

tumors. (a) Athymic nude mice (n = 6 per group) were implanted subcutaneously with NCI-

H1299 NSCLC xenograft tumors. Mice were treated by IV administration with either PBS 

vehicle control or Synthetic-SVV 0.25 mg/kg (SVV-001) on Days 1 and 8.  Tumor volume 

(mm3) was monitored at various time points. Data are reported as mean ± s.e.m. (b-g) Tumors 

were collected on Day 14. Cleared tumor lysates were prepared, and the presence of SVV virions 

was assessed in an IC50 assay (two technical replicate). (b) Cleared tumor lysates from PBS mice 

were pooled. (c-g) Individual (n = 5) cleared tumor lysate from mice treated with Synthetic-

SVV. (h) Livers were collected on Day 14. Clarified liver lysates were prepared, and the 

presence of SVV virions was assessed in an IC50 assay. Cleared liver lysates from Synthetic-

SVV mice were pooled (n = 5). 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Fig. S3: Optimal vRNA design and LNP formulation result in improved efficacy. (a) 

Dynamic light scattering results are shown for 2 representative formulations whose compositions 

are depicted in the lower panel table. (b-c) Athymic nude mice (n = 10 per group) were 

implanted subcutaneously with NCI-H1299 NSCLC xenograft tumors. Data are reported as mean 

± s.e.m. (b) Mice were treated by IV administration with either PBS vehicle control or Synthetic-

SVV 0.2 mg/kg (SVV-001, SVV-IRES2, SVV-Pistol1) on Days 1 and 8. Tumor volume (mm3) 

was monitored at various time points. (c-d) Mice were treated by IV administration with either 

vehicle control (PBS), Synthetic-SVV-Neg, or Synthetic-SVV 0.25 mg/kg (SVV-001- SVV-

S177A) on Days 1, 6, 11, and 16. (c) Tumor volume (mm3) was monitored at various time 

points. (d) At the end of the study (Day 22), tumors and liver were collected. SVV negative-

strand RNA levels were determined via RT-qPCR (n = 5 per time point). The RT-qPCR limit of 

detection (LoD) is denoted with a dotted line.  Statistical significance was determined using a 

mixed linear model, *** p < 0.001 vs. PBS; ^^ p < 0.009 vs. Synthetic-SVV-Neg, and # p = 0.05 

vs. Synthetic-SVV-001 (b, c).   

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Fig. S4: CVA21 is rapidly cleared from normal hICAM1 transgenic mouse tissues after 

administration of Synthetic-CVA21. Tolerability assessment of systemic administration of 

Synthetic-CVA21 (single dose at 1 mg/kg) in permissive huICAM1 transgenic mice (n = 4 per 

group). Tissues were collected after 2- and 7-days post-dosing, and plaque titer assay for CVA21 

was conducted from tissue homogenates. (a) Changes in body weight of mice on treatment. (b) 

Representative plaque titer results are shown from whole tissue homogenates.  

 

 

Fig. S5: Characterization of the neutralization potency of anti-SVV rabbit polyclonal. SVV 

viral neutralization assay was tested in the SVV permissive NCI-H446 cell line. 1 x 106 TCID50 

of SVV was neutralized after incubation with a 1:320 dilution of an anti-SVV polyclonal rabbit 

serum (29 mg/mL) raised against UV inactivated SVV.  

 



 

 

 

Fig. S6:  N1E-115 tumors infiltrated with few immune cells.  The immune cell infiltration in 4 

different syngeneic models was assessed by flow cytometry in non-treated (PBS) mice 10 to 14 

days after the tumors reached 150 mm3. The panel shows the percentage of live CD45+ cells.    

 

 



 

 

 

Fig. S7: Flow cytometry gating strategy for T cells, NK, and myeloid cells. (a) T cell and NK 

panel: cells were first gated for time (SSC-A vs Time), lymphocytes (SSC-A vs. FSC-A) and 

singlets (FSC-H vs. FSC-A). The lymphocyte gate was further analyzed for their uptake of the 

Live/Dead stain to determine live versus dead cells and CD45 expression. Then, the cells were 

gated on CD3 versus NKP46 to select T cells or NK cells. For the T cells, the population was 

then gated for CD4 versus CD8. The CD4 T cells were further gated for CD25+ and FOXP3+ to 

analyze the Treg population and CD8 T cells were further gated for KLRG1 and CD127 to assess 

their phenotype. NK cells were gated for NKP46+ and CD3-. Flow cytometry plots for the 

various markers are shown in bi-exponential format (logical plots). (b) Macrophage panel: cells 

were first gated for time (SSC-A vs Time) then gated for lymphocytes (SSC-A vs. FSC-A) and 

singlets (FSC-H vs. FSCA). The lymphocyte gate was further analyzed for their uptake of the 

Live/Dead stain to determine live versus dead cells and CD45 expression. Then, macrophages 

were gated using SSC-A vs CD11b+ and subsequently on MHCII+Ly6C-subset. To distinguish 

between M1 and M2 macrophages, we used CD206-CD86+ for M1 and CD206+CD86- for M2. 

Flow cytometry plots for the various markers are shown in bi-exponential format (logical plots). 

 



 

 

Fig. S8: Synthetic-SVV treatment is efficacious in a syngeneic neuroendocrine tumor 

model. A/J mice (n = 10 per group) implanted subcutaneously with syngeneic neuroendocrine 

N1E-115 tumors. Mice were treated by IV administration with either Synthetic SVV-Neg or 1 

mg/kg Synthetic-SVV on Days 1 and 8. Tumor volume (mm3) was monitored. Data are reported 

as mean ± s.e.m. Statistical significance was determined using a mixed linear model, *** p < 

0.001 vs. Synthetic-SVV-Neg.  

 

 


