SUPPLEMENTAL INFORMATION

Detailed methods
Subject details
Paediatric subjects were healthy children aged 5 to 12 years old recruited through advertisements around the National University Hospital, Singapore and in the community in Singapore, eligible for the Pfizer / BioNTech BNT162b2 vaccine against SARS-CoV-2. Whole blood and plasma samples were collected for serological analysis at baseline (day 0), 10 days after dose 1 (day 10) and 3 months after dose 2 (day 115) of 10 mcg intramuscular BNT162b2 vaccine, administered 21 days apart. 
Adult subjects were healthy healthcare workers recruited from the Singapore Health Services institutions under the same schedule; dose of BNT162b2 was 30mcg, administered 21 days apart. Convenience sampling was used to obtain samples for a reference for the paediatric cohort. 
All subjects had their anti-Spike (S) IgG, neutralizing antibodies and S-reactive T cell responses evaluated at baseline, 10 days after dose 1 and 3 months after dose 2 of the BNT162b2 vaccine.

Spike bead-based Luminex immuno-assay
Spike (S)-specific binding IgG was measured using a previously described bead-based Immuno-assay.14 Recombinantly expressed pre-stabilised S protein of wild type SARS-CoV-2 (AcroBiosystems, US) were covalently conjugated to Magpix Luminex beads using the ABC coupling kit (ThermoFisher Scientific, US). S- conjugated beads were then blocked with 1% BSA in 0.05% PBS-Tween, and incubated for 1 hour at 37degC with plasma (diluted 1:100 in block buffer). Serum-probed beads were then washed and incubated with PE-conjugated anti-human IgG secondary antibody (ThermoFisher Scientific, US) for 30 minutes at 37degC. S-binding antibodies were then measured on a Magpix instrument as mean fluorescence intensity (MFI). 

The MFI cut-off for anti-S IgG detection was established based on the adult healthcare worker cohort pre-vaccination samples, as children are known to have cross-reactive S-binding antibodies due to recent exposure to seasonal coronaviruses, but adults are unlikely to have these.16 Taking log10MFI, 2 standard deviations from the mean (MFI = 323) was taken as the cut off; none of the adults had positive anti-S IgG prevaccination based on this (Figure 2).   

RBD-hACE2 binding inhibition assay 
Neutralising antibodies were measured using a commercial RBD-human angiotensin-converting enzyme 2 (hACE2) binding inhibition assay called cPASS (GenScript, US), which probes for antibodies inhibiting virus binding to host cell attachment. As per manufacturer’s instructions, plasma was diluted 1:10 in the kit sample buffer, mixed 1:1 with HRP-conjugated RBD and incubated for 30 minutes at 37degC. RBD-antibody mixtures were then transferred and incubated for 15 minutes at 37degC in enzyme-linked immunosorbent assay (ELISA) plates coated with recombinant hACE2 receptor. Following incubation, plates were washed with the kit wash solution, incubated with TMB substrate for 15 minutes and reaction stopped with stop solution. Absorbance was measured at OD 450 nm. Percentage inhibition of RBD-hACE2 binding was computed using the following equation: % inhibition = (1 – [(OD of serum + RBD) / (OD of negative control + RBD)]) x 100. As described by the cPASS kit, a cut off of 20% and above was used to determine positive RBD-hACE2 inhibition. 

Cytokine release assay 
T cell responses were quantified with a cytokine release assay of whole peripheral blood stimulated with SARS-CoV-2 S peptide pools, a validated method of quantifying T cell responses that has good correlation to T cell ELISPOT.15 Peptides of 14 mer that overlapped by 10 aa spanning the entire wild type SARS-CoV-2 S protein were synthesized, and 55 S peptides covering the immunogenic regions (representing 40.5% of the whole S protein) formed the SpG peptide pool as described previously (GenScript, US). Freshly drawn whole blood was mixed with RPMI and stimulated with the indicated S peptide pool at 2ug/ml or with 1.25% DMSO as a control. After 16 hours of culturing, the culture supernatant (plasma) was collected and stored at -80degC until analysis. Cytokine concentrations in the plasma was quantified using an Ella machine with microfluidic multiplex cartridges that measured interferon- and interleukin-2 according to the manufacturer’s instructions (ProteinSimple). The levels of cytokines present in the plasma of DMSO controls were subtracted from the corresponding SpG stimulated samples. The positivity threshold for interferon- was set at 1.7pg/ml and interleukin-2 at 5.4 pg/ml according to Tan et al. who developed the assay.15 

Quantification and Statistical Analysis
All statistical analyses were conducted using GraphPad Prism 9.2.0. Mann-Whitney U test was used for comparison of continuous data between groups. Chi-square test was used for comparison of categorical data between groups. Bio-Plex manager Software, Standard Edition, was used for interpolation of luminex assay results from the standard curve. Figures were created using GraphPad Prism 9.2.0 and BioRender. 


Supplementary Table 1. Baseline demographics of children (n=113) enrolled in our study.

	Subject Number
	Age
	Sex
	Ethnicity
	Weight (kg)
	Medical History
	Regular Medication
	Pre-vaccination anti-nucleocapsid total antibodies (ug/mL)

	MV-C1-001
	12
	Female
	Chinese
	28.05
	NIL
	NIL
	0.00

	MV-C1-002
	12
	Female
	Chinese
	61.20
	NIL
	Atropine eye drops
	0.00

	MV-C1-003
	11
	Male
	Chinese
	59.65
	NIL
	NIL
	0.00

	MV-C1-004
	10
	Male
	Chinese
	42.90
	NIL
	NIL
	0.00

	MV-C1-005
	10
	Male
	Chinese
	21.30
	Prematurity
	Cetirizine
	0.00

	MV-C1-006
	11
	Female
	Chinese
	28.65
	NIL
	NIL
	0.00

	MV-C1-007
	10
	Female
	Chinese
	25.10
	Allergic rhinitis
	NIL
	0.00

	MV-C1-008
	5
	Female
	Chinese
	16.25
	NIL
	NIL
	0.00

	MV-C1-009
	11
	Female
	Chinese
	45.50
	NIL
	NIL
	0.00

	MV-C1-010
	11
	Male
	Chinese
	50.05
	NIL
	NIL
	0.00

	MV-C1-011
	10
	Male
	Chinese
	26.05
	NIL
	Mometasone nasal spray
	0.00

	MV-C1-012
	9
	Female
	Indian
	58.05
	NIL
	NIL
	0.00

	MV-C1-013
	11
	Female
	Chinese
	48.50
	NIL
	NIL
	0.00

	MV-C1-014
	9
	Male
	Chinese
	30.50
	NIL
	NIL
	0.00

	MV-C1-015
	11
	Male
	Chinese
	66.55
	NIL
	NIL
	0.00

	MV-C1-016
	10
	Female
	Chinese
	41.95
	NIL
	NIL
	0.00

	MV-C1-017
	11
	Female
	Chinese
	43.40
	NIL
	NIL
	0.00

	MV-C1-018
	9
	Male
	Chinese
	27.95
	NIL
	NIL
	0.00

	MV-C1-019
	9
	Female
	Chinese
	49.45
	NIL
	NIL
	0.00

	MV-C1-020
	11
	Female
	Chinese
	28.55
	NIL
	NIL
	0.00

	MV-C1-021
	11
	Male
	Chinese
	37.50
	NIL
	NIL
	0.00

	MV-C1-022
	10
	Female
	Indian
	23.65
	NIL
	NIL
	0.00

	MV-C1-023
	11
	Female
	Chinese
	32.95
	NIL
	NIL
	0.00

	MV-C1-024
	10
	Female
	Chinese
	37.85
	NIL
	NIL
	0.00

	MV-C1-025
	5
	Male
	Chinese
	18.50
	Retinopathy, hyperthyroidism
	NIL
	0.00

	MV-C1-026
	5
	Female
	Eurasian
	29.25
	NIL
	NIL
	0.00

	MV-C1-027
	7
	Female
	Chinese
	23.50
	NIL
	NIL
	0.00

	MV-C1-028
	9
	Male
	Chinese
	28.10
	NIL
	NIL
	0.00

	MV-C1-029
	10
	Female
	Malay
	42.55
	NIL
	Mometasone nasal spray
	0.00

	MV-C1-030
	8
	Female
	Chinese
	24.10
	NIL
	NIL
	0.00

	MV-C1-031
	10
	Female
	Malay
	27.30
	Gastroesophageal reflux disease
	NIL
	0.00

	MV-C1-032
	7
	Male
	Malay
	17.95
	Iron deficiency
	Iron supplements
	0.00

	MV-C1-033
	10
	Male
	Chinese
	26.15
	NIL
	NIL
	0.00

	MV-C1-034
	6
	Female
	Chinese
	24.85
	NIL
	NIL
	0.00

	MV-C1-035
	6
	Female
	Chinese
	20.50
	NIL
	NIL
	0.00

	MV-C1-036
	8
	Female
	Chinese
	24.55
	NIL
	NIL
	0.00

	MV-C1-037
	6
	Male
	Vietnamese
	21.50
	Eczema
	Topical steroid creams
	0.00

	MV-C1-038
	7
	Female
	Chinese
	23.25
	NIL
	NIL
	0.00

	MV-C1-039
	6
	Female
	Malay
	22.65
	NIL
	NIL
	0.00

	MV-C1-040
	9
	Female
	Indian
	28.50
	Thalassaemia minor
	Hydroxyurea
	0.00

	MV-C1-041
	6
	Male
	Indian
	23.25
	HbE Trait
	NIL
	0.00

	MV-C1-042
	8
	Female
	Indonesian
	26.95
	NIL
	NIL
	0.00

	MV-C1-043
	10
	Female
	Chinese
	41.00
	NIL
	NIL
	0.00

	MV-C1-044
	8
	Male
	Chinese
	29.20
	Eczema
	NIL
	0.00

	MV-C1-045
	7
	Female
	Chinese
	24.75
	NIL
	NIL
	0.00

	MV-C1-046
	6
	Female
	Chinese
	22.00
	NIL
	NIL
	0.00

	MV-C1-048
	6
	Female
	Chinese
	20.40
	NIL
	NIL
	0.00

	MV-C1-049
	11
	Female
	Chinese
	26.40
	NIL
	Concerta
	0.00

	MV-C1-050
	7
	Female
	Chinese
	19.50
	Ventricular septal defect
	NIL
	0.00

	MV-C1-051
	7
	Male
	Chinese
	18.25
	Left cystic kidney, Mild hearing loss of both ears
	NIL
	0.00

	MV-C1-052
	7
	Male
	Chinese
	26.65
	Allergic rhinitis
	Fexofenadine, Montelukast, Mometasone nasal spray
	0.00

	MV-C1-053
	5
	Male
	Chinese
	18.90
	NIL
	NIL
	0.00

	MV-C1-054
	8
	Male
	Chinese
	23.25
	NIL
	NIL
	0.00

	MV-C1-055
	7
	Female
	Eurasian
	26.00
	NIL
	NIL
	0.00

	MV-C1-056
	10
	Male
	Chinese
	33.20
	NIL
	NIL
	0.00

	MV-C1-057
	8
	Female
	Chinese
	28.30
	NIL
	NIL
	0.00

	MV-C1-058
	6
	Female
	Chinese
	18.35
	NIL
	NIL
	0.00

	MV-C1-059
	7
	Female
	Sudanese Chinese
	30.25
	NIL
	NIL
	0.00

	MV-C1-060
	5
	Female
	Sudanese Chinese
	21.45
	NIL
	NIL
	0.00

	MV-C1-061
	6
	Male
	Chinese
	19.80
	Severe Food Allergies: Egg, Cow Milk, Peanut
	Cetirizine
	0.00

	MV-C1-062
	6
	Female
	Eurasian Indian
	20.05
	NIL
	NIL
	0.00

	MV-C1-063
	11
	Female
	Malay
	38.70
	NIL
	NIL
	0.00

	MV-C1-064
	6
	Male
	Malay
	22.10
	NIL
	NIL
	0.00

	MV-C1-065
	5
	Female
	Malay
	24.25
	NIL
	NIL
	0.00

	MV-C1-066
	7
	Female
	Chinese
	19.75
	NIL
	NIL
	0.00

	MV-C1-067
	11
	Female
	Chinese
	35.45
	NIL
	NIL
	0.00

	MV-C1-068
	10
	Male
	Indian
	36.75
	Febrile seizures
	NIL
	0.00

	MV-C1-069
	8
	Female
	Chinese
	27.55
	NIL
	NIL
	0.00

	MV-C1-070
	9
	Female
	Chinese
	43.85
	Asthma
	Inhaled corticosteroids
	0.00

	MV-C1-071
	7
	Female
	Chinese
	25.10
	NIL
	NIL
	0.00

	MV-C1-072
	7
	Male
	Chinese
	39.45
	NIL
	NIL
	0.00

	MV-C1-073
	9
	Female
	Chinese
	26.45
	NIL
	NIL
	0.00

	MV-C1-074
	7
	Male
	Chinese
	24.20
	NIL
	NIL
	0.00

	MV-C1-075
	11
	Male
	Indian
	34.40
	NIL
	NIL
	0.00

	MV-C1-076
	9
	Female
	Indian
	52.25
	NIL
	NIL
	0.00

	MV-C1-077
	5
	Female
	Indian Chinese
	18.70
	Lactose Intolerance
	NIL
	0.00

	MV-C1-078
	8
	Male
	Thai German
	25.70
	NIL
	NIL
	0.00

	MV-C1-079
	11
	Female
	Chinese
	34.65
	NIL
	NIL
	0.00

	MV-C1-080
	8
	Male
	Indian
	23.60
	NIL
	NIL
	0.00

	MV-C1-081
	8
	Male
	Indian
	47.05
	NIL
	NIL
	0.00

	MV-C1-082
	10
	Female
	Chinese
	45.15
	NIL
	NIL
	0.00

	Mv-C1-083
	8
	Female
	Chinese
	24.35
	lLgamentous Laxity
	NIL
	0.00

	MV-C1-084
	6
	Female
	Korean
	20.25
	NIL
	NIL
	0.00

	MV-C1-085
	7
	Male
	Chinese
	19.45
	Febrile seizures
	NIL
	0.00

	MV-C1-086
	7
	Male
	Chinese
	19.65
	NIL
	NIL
	0.00

	MV-C1-087
	7
	Female
	Chinese
	35.92
	NIL
	NIL
	0.00

	MV-C1-088
	7
	Female
	Chinese
	24.00
	NIL
	NIL
	0.00

	MV-C1-089
	7
	Male
	Chinese
	33.80
	Ventriculo-peritoneal shunt
	NIL
	0.00

	MV-C1-090
	5
	Female
	Chinese
	16.50
	NIL
	NIL
	0.00

	MV-C1-091
	10
	Female
	Chinese
	42.40
	Obstructive sleep apnoea
	NIL
	0.00

	MV-C1-092
	6
	Male
	Chinese
	23.70
	NIL
	NIL
	0.00

	MV-C1-093
	8
	Female
	Chinese
	34.00
	NIL
	NIL
	0.00

	MV-C1-094
	7
	Male
	Chinese
	26.95
	NIL
	NIL
	0.00

	MV-C1-095
	10
	Male
	Chinese
	42.95
	NIL
	NIL
	0.00

	MV-C1-096
	8
	Male
	Chinese
	25.50
	NIL
	NIL
	0.00

	MV-C1-097
	6
	Male
	Chinese
	21.50
	Allergic rhinitis
	NIL
	0.00

	MV-C1-098
	7
	Female
	Malay
	40.90
	NIL
	NIL
	0.00

	MV-C1-099
	8
	Female
	Chinese
	27.95
	NIL
	NIL
	0.00

	MV-C1-101
	10
	Female
	Chinese
	68.05
	NIL
	NIL
	0.00

	MV-C1-102
	5
	Female
	Chinese
	17.25
	NIL
	NIL
	0.00

	MV-C1-103
	9
	Female
	Chinese
	43.20
	NIL
	NIL
	0.00

	MV-C1-104
	6
	Male
	Chinese
	24.60
	NIL
	NIL
	0.00

	MV-C1-105
	10
	Male
	Chinese
	31.95
	NIL
	NIL
	0.00

	MV-C1-106
	5
	Female
	Malay
	16.00
	NIL
	NIL
	0.00

	MV-C1-107
	7
	Male
	Malay
	21.55
	NIL
	NIL
	0.00

	MV-C1-109
	10
	Female
	Chinese
	29.35
	NIL
	NIL
	0.00

	MV-C1-110
	7
	Male
	Chinese
	25.80
	NIL
	NIL
	0.00

	MV-C1-111
	7
	Male
	Chinese
	36.45
	NIL
	NIL
	0.00

	MV-C1-112
	9
	Male
	Chinese
	26.45
	NIL
	NIL
	0.00

	MV-C1-113
	8
	Male
	Chinese
	34.40
	Eczema
	NIL
	0.00

	MV-C1-114
	9
	Male
	Chinese
	23.10
	Allergic Rhinitis
	Fexofenadine
	0.00

	MV-C1-115
	5
	Male
	Chinese
	17.05
	NIL
	NIL
	0.00

	MV-C1-116
	9
	Female
	Chinese
	49.35
	NIL
	NIL
	0.00





Supplementary Figure 1. Epidemic curve of COVID-19 infections in Singapore during the BA.1/BA.2 wave, taken from https://ourworldindata.org.14 B. Kaplan-Meier curve showing cumulative incidence of symptomatic ART+ COVID-19 cases in our cohort, against days from dose 1 of vaccine. C. Schedule of visits for subjects, in relation to the two doses of vaccine.
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