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Supplementary Figure 1. Comparison of humoral immune responses to Ad5-
nCoV induced by vaccination via the IM and IN routes. BALB/c mice (n = 10
biologically independent animals per group) received a single immunization
with 5x10° VP, 5x108 VP, or 5x107 VP of Ad5-nCoV by the IM or IN route, and
the humoral immune responses were assessed at weeks 2, 4, 6 and 8 following
vaccination by S-specific ELISA, SARS-CoV-2 NADb titration (MNsg) and SARS-
CoV-2 PNAD titration. a, S-specific serum IgG titres induced by Ad5-nCoV via
the IM and IN routes at different doses. b, SARS-CoV-2 NADb titres induced by
Ad5-nCoV via the IM and IN routes at different doses. ¢, SARS-CoV-2 PNAb
titres induced by Ad5-nCoV via the IM and IN routes at different doses. Bar at
the geometric mean; statistical significance was determined by two-tailed
nonparametric Mann-Whitney’s rank test; IN route = red circles; IM route = blue
squares; dotted line = the limit of detection. Source data are provided as a

Source Data file.
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Supplementary Figure 2. SARS-CoV-2 S specific IgG1 and IgG2a responses
at week 8 post immunization. SARS-CoV-2 S specific IgG1 and IgG2a titres in
serum of the Ad5-nCoV vaccinated mice (n = 10 biologically independent
animals per group) at week 8 post immunization had been detected. a, SARS-
CoV-2 S specific IgG1 titres induced by Ad5-nCoV via the IM and IN routes at
different doses. b, SARS-CoV-2 S specific IgG2a titres induced by Ad5-nCoV
via the IM and IN routes at different doses. ¢, The ratio of IgG2a to IgG1 in
groups of the IM and IN vaccination mice. Bar at the geometric mean; statistical
significance was determined by two-tailed nonparametric Mann-Whitney’s rank
test; IN route = red circles; IM route = blue squares. Source data are provided

as a Source Data file.
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Supplementary Figure 3. Correlates of S-specific IgG titres, SARS-CoV-2 NAb
titres and SARS-CoV-2 PNAD titres in Ad5-nCoV-immunized mice. Pearson's
correlation coefficient was calculated among S-specific IgG titres, SARS-CoV-
2 NADb titres and SARS-CoV-2 PNAD titres in Ad5-nCoV-immunized mice at
weeks 4, 6 and 8 post immunization. a, Correlates of SARS-CoV-2 NADb titres
and PNAD titres. b, Correlates of S-specific 1gG titres and SARS-CoV-2 NAb

titres. ¢, Correlates of S-specific IgG titres and SARS-CoV-2 PNADb titres.
Source data are provided as a Source Data file.
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Supplementary Figure 4. IgG and IgA responses in the trachea-lung washes of
Ad5-nCoV-immunized mice. BALB/c mice (n = 10 biologically independent
animals per group) received a single immunization with 5x108 VP of Ad5-nCoV
by the IM or IN route or were immunized with Ad5 vector as a control. At 2
weeks after immunization, mice were euthanized, splenocytes were prepared
to analyse the cellular immune response (Fig. 1i, 1j), and serum and trachea-
lung washes were collected for IgG and IgA detection. a, Serum S-specific IgG
titres in immunized and control mice. b, Trachea-lung wash S-specific 1gG titres
in immunized and control mice. ¢, Trachea-lung wash S-specific IgA titres in
immunized and control mice. Data are presented as mean + s.e.m. Statistical
significance was determined by two-tailed nonparametric Mann-Whitney’s rank
test. Dotted line = the limit of detection. Source data are provided as a Source
Data file.
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Supplementary Figure 5. The humoral immune responses in the trachea-lung
washes and splenic cellular immune responses at week 10 post immunization.
BALB/c mice (n = 10 biologically independent animals per group) received a
single immunization with different doses of Ad5-nCoV or Ad5 vector by the IM
or IN route, seven of ten mice were challenged at week 10, and the remaining
three mice were euthanized for immunogenicity detection. a-d, Humoral
immune responses were detected in trachea-lung washes for S-specific 1IgG
titres (a), S-specific IgA titres (b), SARS-CoV-2 NAD titres (c) and SARS-CoV-
2 PNAD titres (d) with n = 3 biologically independent animals per group. Black
bars reflect the geometric means. e, f, Splenocytes were prepared for
intracellular cytokine staining, and S-specific IFNy, TNFa, and IL-2 were
detected in CD8* T cells (e) and CD4* T cells (f) with n = 3 biologically
independent animals per group. Data are presented as mean = s.e.m. IN route
= red circles; IM route = blue squares; dotted line = the limit of detection. Source

data are provided as a Source Data file.
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Supplementary Figure 6. Turbinate viral loads in mice vaccination via IM route.
a, Turbinate live virus numbers (PFU / g) in different IM vaccination groups after
mouse-adapted SARS-CoV-2 challenge with n = 7 biologically independent
animals per group. b, Turbinate viral loads (copies / g) in different IM
vaccination groups after challenge with n = 7 biologically independent animals
per group. Bar at the geometric mean, statistical significance was determined
by Kruskal-Wallis ANOVA with Dunn’s multiple comparisons tests. Source data

are provided as a Source Data file.
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Supplementary Figure 7. Gating strategy of intracellular cytokine staining flow
cytometry. Stimulated cells were stained and analyzed by flow cytometry. The
sample was progressively gated to identify single cells, lymphocytes, live CD3
+ T cells, and CD4 or CD8 + T cells as shown in the top row. Within CD4 or
CD8 + T cells, gates for IFNy, TNF and IL-2 were created (bottom).



Supplementary Table 1. Primers used for sequencing of SARS-CoV-2 spike

protein and qPCR.

Name Sequence Application
pDC316-F | 5-ACG TGG GTA TAA GAG GCG-¥ sequencing
pDC316-R | 5-CGA TGC TAG ACG ATC CAG-3’ sequencing
SG-1 5-ACT TCA AGA ACC TCC GGG A-3’ sequencing
SG-2 5-ACC AAG CTG AAC GAT CTG TG-3 sequencing
SG-3 5-CTG GAC ATC ACA CCC TGC AG-3 sequencing
SG-4 5-GTG AAG CAG ATC TAC AAG AC-3’ sequencing
SG-5 5-GAC AAG GTG GAG GCC GAG GT-3’ sequencing
SG-6 5-AGG CTG AAC GAG GTG GCC AA-3 sequencing
N-forward | 5-GGG GAA CTT CTC CTG CTA GAAT-3' | gPCR

N-reverse |5-CAG ACATTT TGC TCT CAA GCT G-3' | gPCR

Probe 5-FAM-TTG CTG CTG CTT GAC AGA TT- 4PCR

TAMRA-3'




