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Supplementary Fig. 1 Study flow diagram. The evaluable analysis population comprised of

uninfected participants without major protocol deviations and valid results. For confirmation

of results, an expanded analysis population with more relaxed time windows between doses

and blood sample were included and analyzed additionally. IM-CC and IM-CCC, 2 and 3 doses

of vaccine administered intramuscularly, respectively; ID-CC and ID-CCC, 2 and 3 doses of

vaccine administered intradermally, respectively; ORF8 IgG (a serological marker of past

natural SARS-CoV-2 infection). ID intradermal, IM intramuscular, SARS-CoV-2 severe acute

respiratory syndrome coronavirus 2, COVID-19 coronavirus disease 2019, ORF8 open reading

frame 8, IgG immunoglobulin G
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Supplementary Fig. 2 Baseline (pre-dose 1) values and longitudinal antibody responses over
time against wild type SARS-CoV-2 in individual adolescents. Adolescents receiving (a)
intramuscular or (b) intradermal injections of CoronaVac were tested for humoral
immunogenicity outcomes. Dots show GM estimates. Pre-dose 1 is equivalent to baseline;
IM-post-dose 2 is equivalent to IM-CC; IM-post-dose 3 is equivalent to IM-CCC; ID-post-dose
2 is equivalent to ID-CC; ID-post-dose 3 is equivalent to ID-CCC. SARS-CoV-2 severe acute
respiratory syndrome coronavirus 2, ID intradermal, IM intramuscular, GM geometric mean,
S spike protein, RBD receptor-binding domain, IgG immunoglobulin G, sVNT surrogate virus
neutralization test. "P < 0.05; *P < 0.001; P < 0.0001



a

Immunogenicity outcome Geometric mean ratio plot Result GMR (95% CI) P N (IM-CC) N (ID-CC)

S IgG e Non-inferior and superior 1.18 (1.02-1.38) 0.028 116 47

S-RBD IgG —e— Non-inferior and superior 1.79 (1.58-2.03) <0.001 119 59

SVNT lo— Non-inferior 1.10(0.99-1.21) 0.063 119 59

PRNT90 —o— Non-inferior 1.10 (0.86-1.42) 0.435 119 59

PRNTS50 ——e— Non-inferior 1.14 (0.87-1.49) 0.334 119 59

S IgG avidity o Inferior 0.34 (0.27-0.43) < 0.001 109 45

S 1gG FeyRlIlla-binding ———— Non-inferior and superior 1.47 (1.16-1.87) 0.002 116 47
T T

0.6 1.0 1:5 2.0
Non-inferiority
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b

Immunogenicity outcome Geometric mean ratio plot Result GMR (95% CI) P N(IM-CCC) N(ID-CCC)

S IgG b Non-inferior and superior  1.20 (1.03-1.41)  0.022 77 37

S-RBD IgG o Non-inferior and superior  1.44 (1.33-1.57) <0.001 82 43

SVNT ol Non-inferior and superior  1.08 (1.02-1.14)  0.008 82 43

PRNT90 —_——— Non-inferior and superior  2.06 (1.39-3.05) <0.001 82 43

PRNTS0 —_— Non-inferior and superior 1.94 (1.37-2.74) <0.001 82 43

S IgG avidity —e— Non-inferior and superior  1.48 (1.28-1.71) <0.001 75 37

S 1gG FeyRlIlla-binding —o—i Non-inferior and superior  1.37 (1.13-1.66)  0.002 77 37

T T T

T
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Supplementary Fig. 3 Superiority and non-inferiority hypotheses testing of humoral
immunogenicity against wild type SARS-CoV-2 post-dose 2 and post-dose 3 of vaccination
the in expanded analysis population. Adolescents receiving (a) 2 doses of CoronaVac
administered intramuscularly or intradermally and (b) 3 doses of CoronaVac administered
intramuscularly or intradermally were tested for humoral immunogenicity outcomes in the
expanded analysis population for confirmation of the findings from the evaluable analysis
population. Dots and error bars show GMR estimates and two-sided 95% Cl, respectively.
SARS-CoV-2 severe acute respiratory syndrome coronavirus 2, GMR geometric mean ratio, S
spike protein, N nucleocapsid protein, RBD receptor-binding domain, /gG immunoglobulin G,
ID intradermal, IM intramuscular, sVNT surrogate virus neutralization test, PRNT plaque
reduction neutralization titer, FcyRllla Fcy receptor llla, C/ confidence interval
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Supplementary Fig. 4 Baseline values and longitudinal T-cell responses over time against
wild type SARS-CoV-2 in individual adolescents. T-cell responses by flow-cytometry-based
intracellular cytokine staining assays specific to the combined peptide pools (a) of S (b), N (c)
and M (d) were measured for adolescents receiving (upper rows) intramuscular or
(lower-rows) intradermal injections of CoronaVac. The results of SNM-specific T-cell
responses were calculated from the sum of responses of the individual S, N and M peptide
pools. Dots show GM estimates. Pre-dose 1 is equivalent to baseline; IM-post-dose 2 is



equivalent to IM-CC; IM-post-dose 3 is equivalent to IM-CCC; ID-post-dose 2 is equivalent to
ID-CC; ID-post-dose 3 is equivalent to ID-CCC. SARS-CoV-2 severe acute respiratory syndrome
coronavirus 2, S spike protein, N nucleocapsid protein, M membrane protein, SNM sum of
individual S, N, and M peptide pools, IFN-y interferon-y, IL-2 interleukin-2, ID intradermal, IM
intramuscular, GM geometric mean, NS no significant difference. P < 0.05; P < 0.01, *P <
0.001; *P < 0.0001



Immunogenicity outcome Geometric mean ratio plot Result GMR (95% CI) P-value N (IM-CC) N (ID-CC)

SNM-specific IFN-y'CD4" T cells —o—i Non-inferior 1.84 (0.99-3.41) 0.052 60 48
SNM-specific IL-2'CD4" T cells —e—i Non-inferior and superior ~ 2.83 (1.67-4.79) < 0.001 60 48
SNM-specific IFN-y'CD8" T cells | Inconclusive 1.18 (0.59-2.34) 0.643 60 48
SNM-specific IL-2'CD8" T cells —eo—i Non-inferior and superior ~ 2.88 (1.77-4.70) < 0.001 60 48
S-specific IFN-y'CD4" T cells L Inconclusive 0.95 (0.46-1.96) 0.880 60 48
S-specific IL-2'CD4" T cells H—— Non-inferior 1.39 (0.76-2.55) 0.278 60 48
S-specific [FN-y CD8' T cellls b Inconclusive 0.97 (0.46-2.07) 0.940 60 48
S-specific IL-2'CD8" T cells —e—i Non-inferior and superior ~ 1.94 (1.13-3.34) 0.017 60 48
N-specific IFN-y'CD4" T cells —— Non-inferior 1.97 (0.94-4.12) 0.073 60 48
N-specific IL-2°'CD4" T cells F—&—1 Non-inferior and superior ~ 2.24 (1.14-4.38) 0.019 60 48
N-specific IFN-y'CD8" T cells —e— Non-inferior 2.12(0.98-4.58) 0.056 60 48
N-specific IL-2'CD8" T cells —— Non-inferior and superior ~ 3.21 (1.81-5.71) < 0.001 60 48
M-specific IFN-yCD4" T cells Non-inferior 1.17 (0.62-2.22) 0.624 60 48
M-specific IL-2°CD4" T cells —— Non-inferior and superior ~ 1.88 (1.08-3.28) 0.027 60 48
M-specific IFN-y'CD8' T cells i Non-inferior 1.12 (0.60-2.12) 0.715 60 48
M-specific [L-2'CD8" T cells H-e— Non-inferior 1.36 (0.89-2.08)  0.158 60 48
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Immunogenicity outcome Geometric mean ratio plot Result GMR (95% CI) P N (IM-CCC) N (ID-CCC)
SNM-specific [IFN-y CD4" T cells ————— Non-inferior 1.57(0.75-3.26)  0.230 69 41
SNM-specific IL-2°CD4" T cells —— Non-inferior 1.80 (0.94-3.42) 0.740 69 41
SNM-specific [IFN-y CD8' T cells ' | Inconclusive 1.00 (0.43-2.27) 0.981 69 41
SNM-specific IL-2°CD8" T cells H—e— Non-inferior 1.73 (0.86-3.48)  0.120 69 41
S-specific IFN-y CD4" T cells —H—e— Non-inferior 1.74 (0.80-3.78)  0.164 70 42
S-specific IL-2°'CD4" T cells H— e Non-inferior 1.81(0.87-3.77) 0.113 70 42
S-specific IFN-y'CD8' T cellls b Inconclusive 0.62(0.27-1.43)  0.260 70 42
S-specific IL-2'CD8" T cells Inconclusive 1.04 (0.51-2.12) 0919 70 42
N-specific [IFN-y'CD4" T cells e Non-inferior 1.67 (0.74-3.77)  0.215 69 41
N-specific IL-2°CD4" T cells [ e — Non-inferior 1.47 (0.69-3.16) 0314 69 41
N-specific IFN-y CD8' T cells - i Inconclusive 0.92(0.38-2.24) 0.846 69 41
N-specific IL-2'CD8" T cells by Non-inferior 1.52(0.73-3.16)  0.262 69 41
M-specific IFN-y'CD4" T cells F—e— Non-inferior 1.68 (0.78-3.63) 0.185 70 41
M-specific IL-2°CD4" T cells — Non-inferior and superior  2.22 (1.07-4.63)  0.034 70 41
M-specific IFN-y CD8' T cells ————i Non-inferior and superior  2.57 (1.24-5.34)  0.012 70 41
M-specific IL-2'CD8" T cells —— Non-inferior and superior  2.78 (1.46-5.30)  0.002 70 41
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Supplementary Fig. 5 Superiority and non-inferiority hypotheses testing of cellular
immunogenicity against wild type SARS-CoV-2 post-dose 2 and post-dose 3 of vaccination in
the expanded analysis population. Adolescents receiving (a) 2 doses of CoronaVac
administered intramuscularly or intradermally and (b) 3 doses of CoronaVac administered
intramuscularly or intradermally were tested for T-cell responses by flowcytometry-based
intracellular cytokine staining assays specific to S, N and M post-dose 2 or post-dose 3 in the
expanded analysis population for confirmation of the findings from the evaluable analysis
population. The results of SNM-specific T-cell responses were calculated from the sum of
responses of the individual S, N and M peptide pools. Dots and error bars show GMR
estimates and two-sided 95% Cl, respectively. SARS-CoV-2 severe acute respiratory syndrome
coronavirus 2, GMR geometric mean ratio, IFN-y interferon-y, IL-2 interleukin-2, S spike
protein, N nucleocapsid protein, M membrane protein, SNM sum of individual S, N, and M
peptide pools, ID intradermal, IM intramuscular, Cl confidence interval
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Supplementary Fig. 6 Changes in antibody responses post-dose 2 and post-dose 3 of
vaccination in the evaluable analysis population. Humoral immunogenicity outcomes were
compared between CoronaVac administered intramuscularly (IM) or intradermally (ID)
post-dose 2 and post-dose 3. Data labels and center lines show GM estimates, and error bars
show 95% CI. P values were derived from two-tailed unpaired t test after natural logarithmic
transformation. IM-CC and IM-CCC: 2 and 3 doses of vaccine administered intramuscularly,
respectively; ID-CC and ID-CCC: 2 and 3 doses of vaccine administered intradermally,
respectively. GM geometric mean, S spike protein, IgG immunoglobulin G, RBD
receptor-binding domain, sVNT surrogate virus neutralization test, PRNT plaque reduction
neutralization titer, FcyRllla Fcy receptor llla, LOD limit of detection, C/ confidence interval,
NS no significant difference. "P < 0.05; 'P < 0.01, *P < 0.001; 5P < 0.0001
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Supplementary Fig. 7 Changes in T-cell responses post-dose 2 and post-dose 3 of vaccination
in the evaluable analysis population. Cellular immunogenicity outcomes were compared
between CoronaVac administered intramuscularly (IM) or intradermally (ID) post-dose 2 and
post-dose 3. The results of SNM-specific T-cell responses were calculated from the sum of
responses of the individual S, N and M peptide pools. Data labels and center lines show GM



estimates, and error bars show 95% ClI. P values were derived from two-tailed unpaired t test
after natural logarithmic transformation. IM-CC and IM-CCC: 2 and 3 doses of vaccine
administered intramuscularly, respectively; ID-CC and ID-CCC: 2 and 3 doses of vaccine
administered intradermally, respectively. GM geometric mean, S spike protein, N
nucleocapsid protein, M membrane protein, SNM sum of individual S, N, and M peptide
pools, IFN-y interferon-y, IL-2 interleukin-2, C/ confidence interval, NS no significant
difference. "P < 0.05; P < 0.01, *P < 0.001; 5P < 0.0001
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Supplementary Fig. 8 The evolution of cutaneous manifestations at the site of inoculation
after dose 2 of intradermal CoronaVac. The photos from an adolescent participant are
representative of the typical injection site manifestations days 0 to 25 after dose 2 of
CoronaVac administered intradermally.



