
                                                  SUPPLEMENTAL MATERIALS 
  
 
Neutralization Antibody Testing Procedures 
 
Live virus neutralizing antibody titers were measured against the Wuhan “wild type” SARS-
COV-2/Canada/VIDO-01/2020 strain. This standard virus neutralization assay, as previously 
described,1 was performed at the Biosafety Level 3 laboratory at the British Columbia Centre for 
Disease Control (Petric and Levett). Each serum specimen was heat inactivated at 56 °C for 30 
minutes and duplicate serial 2-fold dilutions from 1:8-1:4096 were each incubated with 100 
TCID50 of SARS-CoV-2 for 2 hours, then added-monolayers of Vero-E6 cells. Monolayers 
were examined after 72 hours for characteristic cytopathogenic effect (CPE). The inverse of the 
highest serum dilution-inhibit CPE was deemed the antibody titre. As each sample was tested 
twice, the mean value was used in the analysis. 
 
V-PLEX RBD-ACE2 Binding Inhibition Testing Procedures 
 
Inhibition of human ACE-2 receptor binding onto viral spike and RBD was measured using the 
V- PLEX SARS-COV2 Panel 11 ACE-2 kits (Meso Scale Discovery [MSD], MD, USA; 
reported as Units per mL), for the Wuhan virus strain. The MSD assay was performed as per the 
manufacturer’s instructions, at the BC Children’s Hospital Research Institute (Golding, 
Prusinkiewicz, and Lavoie). Samples were tested at a 1:20 dilution, with the diluent provided by 
the manufacturer (Diluent 100). For samples with results above the detection limit, re-testing was 
performed at a 1:40 dilution. 
 
V-PLEX Spike and Receptor-Binding Domain Antibody Testing Procedures 
 
Anti-S1 spike, Anti-Receptor Binding Domain (RBD), and Anti-N-terminal domain (NTD) IgG 
antibody concentrations were measured using the V-PLEX COVID-19 Coronavirus Panel 2 IgG 
assay (MSD, MD, USA; reported as Arbitrary Units per mL]). The MSD assay was performed as 
per the manufacturer’s instructions, at the BC Children’s Hospital Research Institute (Golding 
and Lavoie). Samples were tested at a 1:10,000 dilution, with the diluent provided by the 
manufacturer (Diluent 100). Heat inactivation was not performed. The assay includes a standard 
curve based on a reference standard that contains a pre-determined concentration of each antigen. 
It also includes three serological controls which contain a known concentration of IgG antibodies 
against the antigens of the assay. We ran the standard curve and serological controls on every 
plate-assess for quality control. 
 
Elecsys Spike and Nucleocapsid Antibody Testing Procedures 
 
Elecsys assays were performed at the Canadian Blood Services national COVID-19 research 
laboratory (Drews and O’Brien). Anti-S1 spike total antibody concentrations were measured 
with the quantitative Elecsys Anti-SARS-Cov-2 S assay (Roche, IND, USA).2 The assay was 
performed as per manufacturer’s instructions, with lot-to-lot standardization and assay 
calibration as per Roche standard operating procedures and manufacturer’s instructions. 
 
Samples with an anti-S concentration above the measuring range (250 U/mL) were diluted by the 
Roche analyzer with Universal Diluent at 1:400. After dilution by the analyzer, the software 
automatically utilized the dilution value when calculating the sample concentration. Heat 
inactivation was not performed as was not part of the manufacturer’s standard protocol. For 
quality control, PreciControl Anti-SARS-CoV-2 was used as per manufacturer’s instructions. 
These were run at least daily prior-any testing (e.g., every 24 hours when test is in use). Cut-offs 



were determined automatically by the analyzer software based on calibrated master curves. For 
calibration, the method is standardized against an internal Roche standard for anti- SARS-CoV-2 
provided with the assay (N and S). A pre-defined master curve is adapted-the analyzer using the 
kit calibration reagents. Calibration is performed as per manufacturer’s instructions. All serum 
samples were also similarly tested with the Elecsys Anti-SARS-CoV-2 nucleocapsid (Roche, 
IND, USA) assay,3 an immunoassay for the in-vitro qualitative detection of nucleocapsid 
antibodies (including IgG)-SARS-CoV-2, in order-determine eligibility. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Supplemental Figure 1: Scatterplot of the “Short First Vaccination-to-Blood Collection interval” Subgroup, 
Demonstrating Relationships between Live Viral Neutralizing Antibody Titres and Immunogenicity Measures 
A. Anti-Spike Total Antibody Concentrations (U/mL), measured on the Elecsys assay. 
B. Anti-Spike IgG Antibody Concentrations (AU/mL), measured on the V-PLEX assay. 
C. Anti-Receptor-Binding Domain (RBD) IgG Antibody Concentrations (AU/mL) 
D. Anti-N-Terminal Domain (NTD) IgG Antibody Concentrations (AU/mL) 
E. Inhibition of ACE-2 binding to RBD Protein Concentrations (U/mL) 
Ab, antibody 
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Supplemental Figure 2: Scatterplot of the “Short Vaccine Dosing interval” Subgroup, Demonstrating 
Relationships between Live Viral Neutralizing Antibody Titres and Immunogenicity Measures 
A. Anti-Spike Total Antibody Concentrations (U/mL), measured on the Elecsys assay. 
B. Anti-Spike IgG Antibody Concentrations (AU/mL), measured on the V-PLEX assay. 
C. Anti-Receptor-Binding Domain (RBD) IgG Antibody Concentrations (AU/mL) 
D. Anti-N-Terminal Domain (NTD) IgG Antibody Concentrations (AU/mL) 
E. Inhibition of ACE-2 binding to RBD Protein Concentrations (U/mL) 
Ab, antibody 

0 1 2 3
2.0

2.5

3.0

3.5

4.0

A. Elecsys Spike

Log [Reciprocal Neutralizing Ab Titre]

Lo
g 

[A
nt

i-S
pi

ke
 T

ot
al

 A
b]

0 1 2 3
0

2

4

6

C. V-PLEX RBD

Log [Reciprocal Neutralizing Ab Titre]

Lo
g 

[A
nt

i-R
B

D
 Ig

G
]

0 1 2 3
0.0

0.5

1.0

1.5

2.0

E. ACE-2 RBD

Log [Reciprocal Neutralizing Ab Titre]

Lo
g 

[R
B

D
 A

C
E

-2
 In

hi
bi

tio
n]

0 1 2 3
0

2

4

6

B. V-PLEX Spike

Log [Reciprocal Neutralizing Ab Titre]

Lo
g 

[A
nt

i-S
pi

ke
 Ig

G
]

0 1 2 3
0

1

2

3

4

5

D. V-PLEX NTD

Log [Reciprocal Neutralizing Ab Titre]

Lo
g 

[A
nt

i-N
TD

 Ig
G

]



 
Supplemental Figure 3: Scatterplot of the “Long Vaccine Dosing interval” Subgroup, Demonstrating 
Relationships between Live Viral Neutralizing Antibody Titres and Immunogenicity Measures 
A. Anti-Spike Total Antibody Concentrations (U/mL), measured on the Elecsys assay. 
B. Anti-Spike IgG Antibody Concentrations (AU/mL), measured on the V-PLEX assay. 
C. Anti-Receptor-Binding Domain (RBD) IgG Antibody Concentrations (AU/mL) 
D. Anti-N-Terminal Domain (NTD) IgG Antibody Concentrations (AU/mL) 
E. Inhibition of ACE-2 binding to RBD Protein Concentrations (U/mL) 
Ab, antibody 
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Supplemental Figure 4: Scatterplot of the “Short Second Vaccination-to-Blood Collection interval” Subgroup, 
Demonstrating Relationships between Live Viral Neutralizing Antibody Titres and Immunogenicity Measures 
A. Anti-Spike Total Antibody Concentrations (U/mL), measured on the Elecsys assay. 
B. Anti-Spike IgG Antibody Concentrations (AU/mL), measured on the V-PLEX assay. 
C. Anti-Receptor-Binding Domain (RBD) IgG Antibody Concentrations (AU/mL) 
D. Anti-N-Terminal Domain (NTD) IgG Antibody Concentrations (AU/mL) 
E. Inhibition of ACE-2 binding to RBD Protein Concentrations (U/mL) 
Ab, antibody 
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Supplemental Figure 5: Scatterplot of the “Long Second Vaccination-to-Blood Collection interval” Subgroup, 
Demonstrating Relationships between Live Viral Neutralizing Antibody Titres and Immunogenicity Measures 
A. Anti-Spike Total Antibody Concentrations (U/mL), measured on the Elecsys assay. 
B. Anti-Spike IgG Antibody Concentrations (AU/mL), measured on the V-PLEX assay. 
C. Anti-Receptor-Binding Domain (RBD) IgG Antibody Concentrations (AU/mL) 
D. Anti-N-Terminal Domain (NTD) IgG Antibody Concentrations (AU/mL) 
E. Inhibition of ACE-2 binding to RBD Protein Concentrations (U/mL) 
Ab, antibody 
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