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Table 1. 

All
SHORT

Ϯ Ͳ ϱ Weeks
LONG

ϲ Ͳ ϭϰ Weeks

Dosing Interval
Median DaǇƐ ϳϬ Ϯϰ ϳϬ
Median WeekƐ ϭϬ͘ϬϬ ϯ͘ϰϯ ϭϬ͘ϬϬ
IQR ;DaǇƐͿ ϲϮͲϳϱ ϮϭͲϮϲ ϲϯͲϳϳ
Range ;DaǇƐͿ ϭϰͲϵϵ ϭϰͲϯϱ ϰϰͲϵϵ

N ϱϬϯ ϳϱ ϰϮϴ
Female͕ N ;йͿ ϯϳϲ ;ϳϱйͿ ϰϲ ;ϲϭйͿ ϯϯϬ ;ϳϳйͿ
Male͕ N ;йͿ ϭϮϳ ;ϮϱйͿ Ϯϵ ;ϯϵйͿ ϵϴ ;ϮϯйͿ
Mean Age ϰϮ͘ϲϭ ϰϰ͘ϲϴ ϰϮ͘Ϯϱ
Age in ǇearƐ͕ Median ;IQRͿ ϰϯ ;ϯϯͲϱϮͿ ϰϱ ;ϯϳͲϱϰͿ ϰϯ ;ϯϮͲϱϭͿ
Age Range ϮϮͲϳϭ ϮϮͲϳϭ ϮϮͲϳϭ

Infection Status
Naïǀe͕ N ;йͿ ϮϴϬ ;ϱϲйͿ ϱϭ ;ϲϴйͿ ϮϮϵ ;ϱϰйͿ
PreǀioƵƐ SARSͲCoVͲϮ͕ N ;йͿ ϮϮϯ ;ϰϰйͿ Ϯϰ ;ϯϮйͿ ϭϵϵ ;ϰϲйͿ

EthnicitǇ ;Self ReportedͿ
Whiƚe͕ N ;йͿ ϯϯϳ ;ϲϳйͿ ϰϰ ;ϱϵйͿ Ϯϵϯ ;ϲϴйͿ
AƐian͕ N ;йͿ ϯϳ ;ϳйͿ ϯ ;ϰйͿ ϯϰ ;ϴйͿ
Black͕ N ;йͿ ϯ ;ϭйͿ Ϭ ;ϬйͿ ϯ ;ϭйͿ
Oƚher͕ N ;йͿ ϭϱ ;ϯйͿ ϰ ;ϱйͿ ϭϭ ;ϯйͿ
Unreporƚed͕ N ;йͿ ϭϭϭ ;ϮϮйͿ Ϯϰ ;ϯϮйͿ ϴϳ ;ϮϬйͿ



Table 2. 

Generalized linear models (GLM) of T cell (IFNɣ) or antibody (IgG) immune responses 

Linear mixed-effect models (LMER) of T cell (IFNɣ) or antibody (IgG) immune responses 



(A)

Figure 2.

(C)

(B)

Neutralizing antibody titers – Long interval

Antibody responses : IgG  – Long interval

T-cell responses : IFN-ɣ – Long interval
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Figure 3.
(A) Neutralizing antibody titers

Short versus Long interval

(C) Antibody responses : IgG  – Short versus Long interval

(D) T-cell responses : IFN-ɣ – Short versus Long interval

(B) Antibody responses : ACE2 inhibition 
Short versus Long interval
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Figure 4 

(A) Proportion of response in CD4+ cells

(B) Cytokine expression in spike-specific CD4+ cells

(C) Cytokine expression in spike-specific CD8+ cells



Figure 5.

(A)

(E) Short dose-2 +13 weeks vs Long dose-2 +4 weeks

(C)(B)

(D) Short dose-2 +1 week vs Long dose-1 +4 weeks

T-cell responses : IFN-ɣ
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Supplementary Figure 2.
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F. Relationship between Nab to Victoria and T cell responses to Spike at dose-
1 plus 10 weeks, naïve only
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Relationship between NAb to Victoria and ELISpot to spike

1-dose + 4 weeks, naive

Spearman’s r = 0.017
P = 0.97
N = 9

100 101 102 103
1

10

100

FRNT50 Reciprocal serum dilution 

S
FU

/1
06  

P
B

M
C

Relationship between NAb to Victoria and ELISpot to spike

Spearman’s r = 0.17
P = 0.70
N = 8

1-dose + 10 weeks, naive

G. Relationship between Nab to Victoria and T cell responses to Spike at 
dose-2 plus 4 weeks (short and long dosing intervals)

H. Relationship between Nab to Victoria and T cell responses to Spike at 
dose-2 plus 13 weeks (short dosing interval)
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Relationship between NAb to Victoria and ELISpot to spike 
for samples at V2 + 4 weeks (all dosing intervals)

Spearman’s r = -0.067
P = 0.73
N = 29

2-dose + 4 weeks, naive
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Relationship between NAb to Victoria and ELISpot to spike 
for samples at V2 + 13 weeks (BNT162b2 short interval)

Spearman’s r = 0.14
P = 0.56
N = 20

2-dose + 13 weeks, naive
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Correlation between dosing interval and 
neutralising antibodies  4 weeks after 2nd dose

Spearman’s r = 0.6257
P < 0.0001
N = 39

(with removal of outlier 
(green):
Spearman’s r = 0.5953
P < 0.0001
N = 38
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Supplementary Figure 3.

(A) Correlation between dosing interval and neutralizing antibodies at 2nd dose plus 4 weeks

(B) Antibody responses : IgG – dosing intervals

Supplementary Figure 3 
(A) Correlation between dosing interval in days and neutralizing antibodies to Spike B (early 
pandemic strain), in naïve participants 4 weeks after the second dose.  Spearman’s correlation 
was performed.

(B) Effect of a dosing interval grouped 4 weekly on SARS-CoV-2 S-specific IgG responses in
naïve (grey symbols) and pre-infected individuals (red symbols). IgG responses were measured
in serum 4weeks after the second dose using multiplexed MSD immunoassays and are shown
in Arbitrary Units/ml (AU/ml). Bars represent the median with interquartile range. Unpaired
comparisons between the groups were performed using a Mann-Whitney test.



Supplementary Figure 4.

Supplementary Figure 4. MSD sensitivity. Effect of a short or a long vaccine dosing interval
on SARS-CoV-2 S-, RBD- and N-specific IgG responses in naïve (grey symbols) and pre-infected
individuals (red symbols) after removing participants with IgG N responses above the
sensitivity threshold. IgG responses were measured in serum 4 weeks following the second
dose using multiplexed MSD immunoassays and are shown in Arbitrary Units/ml (AU/ml).
Bars represent the median with interquartile range. Unpaired comparisons between the
groups were performed using a Mann-Whitney test. Horizontal dotted lines represent the
cut-offs of each assay based on pre-pandemic sera.
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Supplementary Figure 5.

Supplementary Figure 5.
(A) Correlation of IFN-y ELISpot responses to Spike B and anti-spike IgG response , in
participants 4 weeks after the second dose in naïve, and previously infected individuals who
received either the long or short interval dose. Data points are coloured by ethnic group.
Spearman’s correlation was performed.
(B) Comparison of of IFN-y ELISpot responses to Spike B, from cryo-preserved PBMCs 4 weeks
after second dose in naïve, and previously infected individuals who received the long interval
dose, across the 5 centres (BIR: Birmingham, LIV: Liverpool, NEW: Newcastle, OX: Oxford,
SHEF: Sheffield) Unpaired comparisons across two groups were performed using the Mann
Whitney test. Grey symbols represent naïve individuals, Red symbols represent previously
infected individuals.
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Correlation between IgG (MSD) and T cell (ELISpot) response 
to spike, 4 weeks after 2nd dose , short & long, naive & prev infected

Spearman’s r = 0.3092
P = 0.0002
N = 141

Asian n = 10
Black n = 2
Other & mixed ethnicity n = 3
White n = 128 

(A) Correlation between IgG (MSD) and T cell (ELISpot) response to spike, 4 weeks 
after 2nd dose, short and long dosing interval, naïve and previously infected
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(B) Anti-spike T cell responses 4 weeks after 2nd dose, Long interval dosing regimen
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Supplementary Figure 6.

(A) CD4+ T cells

(B) CD8+ T cells

N=26

N=16

N=12

N=13

N=6

N=9N=12

p = 0.0496

p = ns

N=3

p = ns

p = ns

Exposure: Naive
Regimen: Short

Pie Figure Arc Legend Categories

Pie Figure Arc Legend Categories

Exposure: Naive
Regimen: Long

Exposure: Exposed
Regimen: Short

Exposure: Exposed
Regimen: Long

Exposure: Naive
Regimen: Short

Exposure: Naive
Regimen: Long

Exposure: Exposed
Regimen: Short

Exposure: Exposed
Regimen: Long

Pie Figure Arc Legend Categories

Supplementary Figure 6. Analysis of polyfunctional Spike specific T cell responses. Simplified
Presentation of Incredibly Complex Evaluations (SPICE) analysis of polyfunctional Spike specific T
cells. Participants were selected for SPICE analysis based on having at least 50 responding cells,
and % cytokine+ cells at least double the background value. (A) 67 participants were suitable for
CD4+ T cell analysis and (B) 30 subjects were suitable for CD8+ T cell SPICE analysis. Red pie slices
indicate cells making all three functions, yellow indicate cells making two functions and blue one
function, in any combination. The arcs indicate the proportion making the individual functions
shown. Permutation testing, assessing differences between pie charts between short and long
vaccination regimens were performed in both naïve and exposed groups, the difference in T cell
function was significant changes in naïve (p = 0.0482) but not exposed (p = ns) subjects. No
significant differences were observed in CD8+ cells.



Supplementary Table 1. Generalized linear models (GLM). Table shows three GLM models of T cell (naïve and previously infected 
individuals), antibody (naïve individuals) and antibody (previously infected individual) responses at 4 weeks after second dose. Variables 
include age, sex, previous infection, Ethnicity and vaccine dose interval. Variable references are Sex ; F (Female) versus M (Male), Previously 
infected; Yes versus No, Ethnicity; White versus Black/Asian/Mixed/Other, and Vaccine dose interval; Short versus Long.


