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Abstract: The study evaluated the immune response to the Janssen Ad26.COV2.S COVID-19 vaccine in a
Ugandan cohort, focusing on spike (S) and nucleocapsid (N) protein-directed antibodies. The aim was to assess
the longevity and robustness of the elicited antibodies, aligning with breakthrough infections and prior
exposure to SARS-CoV-2. The study involved 319 specimens collected over 12 months from 60 vaccinees aged
18 to 64. Binding antibodies were quantified using a validated ELISA method to measure SARS-CoV-2-specific
IgG, IgM, and IgA levels against the S and N proteins. The results showed that baseline seropositivity for S-
IgG was high at 67%, increasing to 98% by day 14 and consistently stayed above 95% for up to 12 months.
However, S-IgM responses remained suboptimal. An increased S-IgA serpositivity rate doubled from 40% at
baseline to 86% just two weeks following the initial vaccine dose, indicating sustained and robust mucosal
immunity. An increase in N-IgG levels at nine months post-vaccination suggested breakthrough infections in
eight cases. Baseline cross-reactivity influenced spike-directed antibody responses, with those with pre-existing
S-IgG antibodies showing higher responses. The vaccine demonstrated robust and long-lasting immune
responses, with significant implications for regions where administering follow-up doses is challenging.

Keywords: Janssen Ad26.COV2.S Vaccine; SARS-CoV-2 Immunity; Spike Protein Antibodies;
Nucleocapsid Protein Antibodies; Ugandan Vaccine Cohort; Single-Dose Vaccination; Mucosal
Immunity; Breakthrough Infections; Antibody persistence

Introduction

The COVID-19 pandemic, brought about by the emergence of the novel SARS-CoV-2 virus,
quickly escalated into a global health emergency of unprecedented proportions. The introduction of
vaccines emerged as a beacon of hope [1], offering much-needed relief to regions like Uganda, where
limited healthcare resources had intensified the pandemic's impact. The single-dose Janssen
Ad26.COV2.S COVID-19 vaccine, strategically prioritised in Uganda for key demographic groups
such as teachers and hard-to-reach populations, including mobile and remote communities, due to
its logistical practicality, offered a valuable opportunity to examine the immune responses induced
by this vaccine within the African context. This study informs local public health strategies and
contributes to the global discourse on vaccine efficacy.

Emerging research has underscored the critical role of spike (S)-directed [2,3] immune responses
in conferring protection against SARS-CoV-2 [4]. Prevailing literature suggests that vaccine-induced
immunity against SARS-CoV-2 can significantly vary across different vaccines and populations [5-
8]. While most studies have concentrated on spike (S) protein-directed immune responses [7,9], few
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study has explored the context of nucleoprotein (N)-directed responses, especially in the setting of
the spike protein-based Janssen Ad26.COV2.S COVID-19 vaccine [10]. Here, we monitored both
spike (S) and nucleocapsid (N) protein-directed antibody responses, recognising that N-directed
responses, which are unexpected in spike-focused vaccines, could signal post-vaccination infections.
This dual-tracking approach provided critical insights into the real-world effectiveness of the vaccine,
shedding light not only its ability to provoke an immune response but also on its potential to prevent
subsequent infections.

We hypothesised that the single-dose Janssen Ad26.COV2.S COVID-19 vaccine would elicit a
robust immune response, and examined this through longitudinal analysis of 319 specimens from 60
individuals over 12 months. In our study, we meticulously measured both Spike (S-IgG) and
Nucleocapsid (N-IgG) antibody responses. This approach enabled us to comprehensively delineate
the patterns of seroconversion, assess the longevity of immune protection, and track the incidence of
breakthrough infections. The significance of this study was amplified by the evolving landscape of
the SARS-CoV-2 virus, especially with the concurrent emergence of new variants [11] that continually
challenged the efficacy of existing vaccines [12,13]. We sought to fill a vital gap in understanding
vaccine-induced immunity, particularly within an African context. By delving into the immune
responses elicited by the Janssen Ad26.COV2.S COVID-19 vaccine in Uganda, our research not only
enriches global insights into its immunogenicity within the African context but also sets a precedent
for similar investigations in other areas where Janssen Ad26.COV2.S COVID-19 vaccine has been
pivotal [15,16]. This insight is crucial for informing vaccine-related public health strategies and
policies, especially in regions where logistical challenges make single-dose vaccine regimens a more
feasible option.

Materials and Methods

Study Population.

This study analysed 319 specimens collected over 12 months from 60 individuals who received
a single dose of the Janssen Ad26.COV2.S COVID-19 vaccine. Samples were collected between
November 15, 2021, and June 2, 2023, from individuals aged 18 to 64 years, with a median age of 22
years (IQR: 19-25 years). The cohort comprised 13 females (21.7%) and 47 males (78.3%). In this study,
baseline blood samples were obtained from 58 of 60 participants. These individuals were
subsequently classified based on their baseline S-IgG responses measured at day 0. Subjects with S-
IgG levels above the established cut-off were classified as baseline S-IgG positive (S-IgG+), while
those below this threshold were considered baseline S-IgG negative (S-IgG-). Among the 58 subjects,
39 (67%) were identified as S-IgG +, contributing 218 samples, while the remaining 19 (33%) were S-
IgG-, providing 95 samples. This categorisation at baseline provided a foundational reference for
analysing S-IgG responses in our cohort.

Binding antibody ELISA to detect SARS-CoV-2-specific IgG, IgM, and IgA levels.

We used a validated ELISA [14,15], to detect the prescence of SARS-CoV-2-specific IgG, IgM,
and IgA antibodies against the spike (S) and nucleocapsid (N) proteins. ELISA plates were coated
with an antigen at a concentration of 3 pg/ml, which had been verified to have the highest possible
specificity and sensitivity. Optical densities (OD) were measured at 450 nm to quantify the antibody
concentrations in nanograms per millilitre (ng/ml). Seropositivity was determined using previously
established cut-off optical density (OD) values specific to this population, as described before [15].
The OD thresholds were 0.432 for IgG, 0.459 for IgM, 0.226 for IgA for spike-specific antibodies, 0.454
for IgG, 0.229 for IgM, and 0.225 for IgA for nucleoprotein-specific antibodies. These values were
determined from an extensive analysis of a large sample population.

Statistical analysis

Seroconversion percentages at each follow-up time point were visualized using diverging bar
graphs, and boxplots were utilised to evaluate and contrast medians (represented by horizontal
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lines), means (indicated by black dots), and quartile ranges (denoted by the top and bottom edges of
the box). The Wilcoxon test, with Hochberg correction for multiple testing adjustments, was
conducted to determine differences in antibody responses between pairwise comparisons at different
time points. Unpaired tests were selected due to missing data at various time points, and a
significance threshold of p > 0.05 indicated non-significance (ns). Statistical significance was denoted
as follows: * for p < 0.05, ** for p <0.01, *** for p <0.001, and *** for p <0.0001.

Results

Dynamic Patterns of Seroconversion and Long-Lasting Immunity Post-Vaccination with the Janssen
Ad26.COV2.S COVID-19 vaccine

This longitudinal study presents evidence of the seroconversion patterns in response to
vaccination with the single dose Janssen Ad26.COV2.S COVID-19 vaccine in Uganda. The data,
captured over 12 months since initial vaccination, show the temporal changes in various
immunoglobulin responses following a priming dose of the vaccine, illustrated in Figure 1. The study
demonstrated a marked and sustained enhancement in S-IgG positivity, increasing from 67% at
baseline to 98% by day 14 post-priming (D14PP). This elevated seropositivity was maintained till the
12-month follow-up mark, highlighting the vaccine's effectiveness in eliciting a durable and robust
hybrid immune response.

$-K6 S-EA
5% {100% 0% |1 33% 67%
5
"§(n"19§f; 2% 1 92% 8% || 16% 84%
E
‘;(n'\iﬁgf; 4% | 94% 6% | | 33% 67%
3
£
g(ﬁisg’;; 2% | 89% 1% | | 25% 75%
S
Q
g SUEET 2% | 92% 8% |1 14% 86%
E
(02| 3% | 90% 10% | { 60% 40%
100 50 0 50 100 100 50 0 50 100 100 50 0 50 100
Percentage Percentage Percentage
N-%&G N-TM
(’:1”125; 72% 2% | | 98% 2%
5
E(n“ﬂ:g:f; 45% 55% | | 82% 18%
S
8 MePP
= P 7% 20% || 84% 16%
3
£
£ WZE 1% 21% | | 74% 26%
S
Q
g(EL“g’; 76% 24% | { 76% 24%
E
i Bga) 79% 21% | 1 78% 22%
100 50 0 50 100 100 50 0 50 100

Percentage Percentage

M Positive [ll Negative

Figure 1. Twelve-Month Longitudinal Study of Seroconversion Dynamics Using S- and N-Protein-
Directed Antibody Detection in Individuals Vaccinated with Janssen Ad26.COV2.S COVID-19
Vaccine.

In contrast, initial S-IgM responses were minimal, with only 10% seropositivity at day O,
maiataining these levels over an extended period, until 12 months (M12PP) when the seropositivity
rate eventually reducing to 0%. This decline in S-IgM seroprevalence highlights the typical switch to
a predominantly IgG-mediated immune responses [16]. Meanwhile, S-IgA seropositivity
substantially increased, rising from 40% baseline seropositivity to 86% by day 14 post-prime (D14PP).
This seropositivity was sustained over the 12-month follow-up, with proportions at 75%, 67%, and
84% at subsequent intervals, concluding with 67% at the 12-month mark. Overall, approximately 70%
of subjects demonstrated consistent S-IgA seropositivity throughout the study period after the first
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vaccine dose, indicating durable mucosal immunity. N-IgG responses were initially detected in 21%
of subjects, with a notable rise to 55% nine months after the primary dose (M9PP), that dropped to
28% at 12 months, indicating a delayed yet significant serological response. Correspondingly, N-IgM
seropositivity initially rose modestly from a baseline of 22% to 26% by 28 days after the primary dose
before decreasing to 16% at six months, culminating in a 2% level by 12 months post-vaccination,
consistent with the expected serological trends. The sustained levels of S-IgG and S-IgA
seropositivity, coupled with the modulated S-IgM and N-IgM frequencies, affirm the vaccine's
effectiveness in inducing a robust and lasting immune response. These results reflect the longevity of
Janssen Ad26.COV2.S COVID-19 vaccine -induced immunity in a landscape of a continuing
epidemic, pivotal for shaping future vaccination strategies and informing public health policies.

A Temporal Analysis of the Evolving Antibody Response Dynamics Following Vaccination

Our analysis delineated the temporal dynamics of antibody responses post-vaccination (Figure
2). Applying unpaired Wilcoxon tests with Hochberg corrections for multiple comparisons, we
observed a significant elevation in S-IgG optical density (OD) and antibody concentrations at 14 days
post-vaccination. This increase plateaued by day 28 post-vaccination (D28PP). However, by month
six post-vaccination (M6PP), a marked decline in S-IgG concentrations was noted, suggesting a time-
dependent waning of these antibodies (Table 1). Significantly elevated S-IgG antibody levels
observed at the 12-month mark may indicate breakthrough infections, as shown in Table 1. In
contrast, S-IgM antibody optical density (OD) levels and The S-IgA response dynamics were
significant, showing an immediate post-vaccination increase, a gradual decline, and then a notable
resurgence at 9 months post-vaccination, possibly indicative of re-infection. N-IgG responses
throughout the study period were predominantly low and below optimal thresholds, with only a
marginal, non-significant increase observed at the 9-month mark, indicating an overall subdued N-
IgG response. In parallel, N-IgM levels maintained a consistently low profile, culminating in a
significant decrease at the 12-month follow-up. These findings show the diverse antibody response
dynamics following Janssen Ad26.COV2.S COVID-19 vaccine vaccination advancing our
understanding of post-vaccination immunological processes.
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Figure 2. Longitudinal Analysis of Antibody Responses Over 12 months Following Administration
of the Single-Dose Janssen Ad26.COV2.S COVID-19 Vaccine.

Table 1. Summary statistics of the Spike-directed antibody responses over time.
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Time Antibody | Median OD (IQR), | Median Conc  (IQR), | Median Conc  (IQR),
DO S-1eG 0.655 (0.312, 0.932) | 4335.35 (2301.58, | 71.405 (26.142, 227.131)
S-IgM 0.129 (0.066, 0.252) | 257.450 (138.530, 545.890) | 9.964 (5.576, 20.607)
S-1gA 0.162 (0.057, 0.345) | 852.300 (389.250, 1784.05) | 162.626 (74.253, 340.452)
D14PP | S-1eG 1.161 (0.867, 1.220) | 34865.4 (20867.85, | 653.075 (390.914, 903.925)
S-IgM 0.214 (0.124, 0.296) | 480.7 (291.65, 729.15) 18.20151 (11.226, 27.369)
S-IgA 0.478 (0.330, 0.867) | 2654.1 (1488.6, 5552.8) 506.5017 (284.065,
D28PP | S-IgG 1.127 (0.915, 1.205) | 23856.05 (15389.02, | 446.8804 (288.302,
S-IgM 0.161 (0.094, 0.295) | 347.3 (196.5, 631.8) 13.27945 (7.715, 23.777)
S-1gA 0.445 (0.239, 0.733) | 2011.9 (912.7, 3889.8) 383.9372 (174.154,
M6PP S-1eG 0.934 (0.772,1.115) | 13886.6 (6439.6, 27783.0) | 260.163 (120.688, 520.428)
S-IgM 0.110 (0.065, 0.188) | 217.0 (119.00, 399.65) 8.472 (4.856, 15.211)
S-IgA 0.381 (0.136, 0.560) | 1706.4 (525.70, 2769.95) 325.6322 (100.294,
MIPP S-IeG 1.157 (0.977,1.342) | 7924.6 (5162.125, | 148.500 (96.762, 308.299)
S-IgM 0.154 (0.090, 0.262) | 264.9 (153.20, 485.45) 10.239 (6.118, 18.377)
S-1gA 0.494 (0.278, 0.696) | 1685.3 (723.75, 3116.80) 321.605 (138.093, 594.808)
MI12PP | S-1eG 1.096 (0.867, 1.205) | 20332.8 (5368.387, | 380.893 (100.625, 532.532)
S-IegM 0.110 (0.076, 0.173) | 203.2 (145.3, 340.4) 7.963 (5.826, 13.025)
S-IgA 0.418 (0.167, 0.565) | 4656.4 (1773.65, 7231.85) | 888.643 (338.467,

Antibody Fold Changes and Breakthrough Infections Following SARS-CoV-2 Vaccination

Fold change analyses demonstrated noticeable increments in antibody responses post-
vaccination, with S-IgG and S-IgA OD levels increasing by 2-fold and 3-fold elevations respectively,
within 14 days post-prime (Figure 3). This initial upsurge stabilised, as indicated by minimal OD
level alterations at later time points. A modest 1.2-fold rise in S-IgM OD levels was noted two weeks
post-prime, alongside minimal changes in N-IgG and N-IgM, reflecting a comparatively subdued
response. More pronounced changes were observed in antibody concentrations. S-IgG concentrations
surged, registering over 9-fold and 6-fold increases at 14 and 28 days post-prime, respectively. S-IgA
concentrations also rose significantly, showing 3.5-fold and 3-fold increments at the same time points.
However, N-directed IgG and IgM concentrations remained relatively unchanged throughout the
study, as summarised in Figure 3A.Subjects were categorised as breakthrough cases if they exhibited
an 11-fold or more significant increase in N-IgG concentration, presumed to indicate infection,
occurring 14 days or more after completing the vaccination regimen. Analysis revealed a total of eight
breakthrough COVID-19 cases following primary vaccination with the Janssen Ad26.COV2.S
COVID-19 vaccine. These cases were temporally distributed as follows: two cases at six months post-
primary vaccination (M6PP), four cases at nine months (M9PP), and two cases at twelve months
(M12PP). Among these, three cases occurred in subjects who were baseline S-IgG negative, while five
cases were in baseline S-IgG positive individuals, summarised in Figure 3B.


https://doi.org/10.20944/preprints202401.0089.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 January 2024 d0i:10.20944/preprints202401.0089.v1

[ S-1gG: 0D [ S-Ight: 0D [ i N-Igh: 0D

=

MIPP-

MEPP-

1087

o=

EE :

N-lgG: Conc

=]
re
o
o

w
&

=]
&

% of breakthroughs

Time point after vaccination

Time peint after vaccination

Figure 3. Temporal Dynamics of Median Antibody Response and Incidence of Breakthrough Cases
Post-Vaccination.

Impact of Baseline Cross-Reactivity on Spike-Directed Antibody Responses Post-Vaccination

Finally, we identified distinct patterns in Spike-directed antibody responses based on S-IgG
serostatus at baseline. Individuals with baseline (day 0) S-IgG antibody OD levels at or above the
cutoff were categorised as S-IgG positive (S-IgG+), whereas those below the threshold were
considered S-IgG negative (S-IgG-). Significant increases in S-IgG responses from day 0 to both day
14 and day 28 post-prime were observed in both groups, as indicated by unpaired Wilcoxon tests,
illustrated in Figure 4. . We observed a plateau in Spike-protein-specific Immunoglobulin G (S-IgG)
antibody OD levels and concentrations in both baseline S-IgG positive and negative groups from Day
14 to Day 28 after the first vaccination. Following Day 28, a marked decline in S-IgG levels was noted
in the baseline S-IgG negative group, with these levels remaining consistently lower than those in the
baseline positive group for the duration of the study period. S-IgM antibody responses were
consistently low in both groups, with most participants showing optical density (OD) levels below
the threshold throughout the follow-up period. S-IgM antibody responses remained consistently low
in both groups, with most participants showing optical density (OD) levels below the threshold
throughout the follow-up. In this study, we observed distinct differences in S-IgA antibody responses
between subjects with pre-existing S-IgG (S-IgG+) and those without (S-IgG-). Initially, baseline S-
IgG+ individuals exhibited S-IgA levels above the established cutoff, whereas S-IgG- subjects
presented lower S-IgA responses. Following prime vaccination, both cohorts showed a significant
increase in S-IgA levels by day 14 and day 28 relative to day 0. Notably, the S-IgG+ group maintained
higher S-IgA responses compared to the S-IgG- group throughout the study.
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Figure 4. Comparative Profiling of Median Spike-Directed Antibody Responses Post-Janssen Janssen
Ad26.COV2.S COVID-19 Vaccination Stratified by Baseline S-IgG Seropositivity.

Both S-IgG+ and S-IgG- groups demonstrated consistently low median N-IgG and N-IgM
antibody levels, with negligible differences between the two groups. Notably, a modest increase in
N-IgG levels was observed between 6 and 9 months, subsequently followed by a reduction to levels
below the established threshold.

Discussion

In this study, we evaluated the immunogenicity of the single-dose Janssen Ad26.COV2.S
COVID-19 vaccine in a Ugandan cohort. This vaccination was strategically prioritised for selected
key demographic populations, such as teachers, highly mobile populations, and residents in remote
hard-to-reach areas. This approach provided crucial data on the vaccine's effectiveness in diverse,
and in logistically challenging communities, often underserved in healthcare. In our study, a
pronounced and sustained increase in Spike-directed Immunoglobulin G (S-IgG) responses was
observed following the administration of the Janssen Ad26.COV2.S COVID-19 vaccine. S-IgG
seropositivity rapidly escalated from 67% at baseline to 98% within 14 days of the first dose,
consistently maintaining these elevated levels over the subsequent observed period. This result
corroborates previous studies demonstrating the vaccine's effectiveness in generating robust and
long-lasting spike-specific antibodies [8,17,18]. This is particularly significant in scenarios where
administering subsequent doses poses logistical hurdles.

In our study, we observed a notable rise in nucleoprotein-directed IgG (N-IgG) and IgM (N-IgM)
antibodies among eight individuals fully vaccinated with the Janssen Ad26.COV2.S COVID-19
vaccine. The rise in N-IgG and N-IgM levels, given the vaccine's focus on the spike protein, suggests
potential breakthrough infections rather than a direct response to the vaccine [3]. These findings are
critical for understanding post-vaccination infection rates and underscore the importance of
continuous sero-surveillance and booster vaccinations in response to evolving viral strains. The
observed breakthrough rate of 13% (8 of 60) following the Janssen vaccine administration aligns
closely with the rates of 10% (6 of 60) reported in comparative studies in this population using
Coronavac COVID-19 vaccine (Sinovac) administered during the same period [1].Similar trends were
noted in just concluded studies for Pfizer-BioNTech's BNT162b2 and Moderna's mRNA-1273
vaccines, with rates of 23% (11 of 48) and 16% (3 of 19), respectively (manuscripts under review).
However, these comparisons should be interpreted cautiously due to the small sample sizes involved.
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Initial S-IgM responses were minimal, decreasing to zero by 12 months post-prime, a trend that is
consistent with the expected serological progression towards an IgG-dominant response [19-21]. Our
study demonstrates a marked increase in S-IgA responses following vaccination with the Janssen
Ad26.COV2.S COVID-19 vaccine, indicative of a rapid and sustained mucosal immunity, an aspect
often underrepresented in vaccine research [22-24]. This pattern of prolonged immunity is consistent
with the natural infection responses previously observed within this population [3]. This study
corroborates earlier South African research demonstrating sustained, robust spike-specific immune
responses for up to six months post-administration of the Ad26.COV2.S vaccine, independent of prior
infection history [25]. It also aligns with responses elicited by other COVID-19 vaccines used in this
demographic, such as Sinovac Biotech's CoronaVac COVID-19 vaccine [26] and the
Oxford/AstraZeneca ChadOx1-S COVID-19 vaccine [27], collectively supporting the vaccine’s
effectiveness in this landscape. These finding align with literature that shows the importance of
mucosal immunity in respiratory infections [28-30] and could have implications for future vaccine
designs and public health strategies[28-30].

Our study, conducted in a Ugandan cohort, demonstrates the elicitation of sustained immune
responses to the Janssen Ad26.COV2.S COVID-19 vaccine, offering valuable insights for vaccine
strategies in similar settings, complementing global data that often overlook regional variations in
immune response due to demographic, genetic, and epidemiological factors [31,32]. The findings
highlightthe persistence of antibody responses for up to a year, despite observed breakthrough
infections primarily occurring after six months, thus contributing to a broader understanding of
vaccine-induced immunity against SARS-CoV-2.

Our methodology, though robust, needed to be improved in tracking breakthrough infections.
The reliance on N-IgG as a post-vaccination infection marker may not fully represent the immune
response spectrum of reinfections, particularly in cases with subdued secondary responses after
boosting [33]. Future studies should integrate viral sequencing and epidemiological insights to
determine breakthrough infections and vaccine efficacy against diverse strains more accurately. The
study's analysis of antibody responses, while informative, could have been enriched by incorporating
cellular immunity assessments for a fuller evaluation of vaccine efficacy. Constraints such as high
baseline exposure and missing data at various points, necessitating the use of unpaired tests, may
have impacted the robustness of our findings. Additionally, the unique demographic and
epidemiological context of Uganda's equatorial positioning suggests the need for further studies in
diverse settings to enhance the generalizability of our results.

In conclusion, the single-dose Janssen Ad26.COV2.S COVID_19 vaccine demonstrated potent
and lasting immune responses, which is crucial for remote and hard-to-reach populations. The rise
in N-directed antibodies post-vaccination indicates possible breakthrough infections, underscoring
the need for vigilant surveillance and adaptive vaccination strategies. These results contribute
significantly to the global understanding of COVID-19 vaccine effectiveness, informing public health
policy and vaccination strategies.
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Figure Legends

Figure 1: Twelve-Month Longitudinal Study of Seroconversion Dynamics Using S- and N-
Protein-Directed Antibody Detection in Individuals Vaccinated with Janssen Ad26.COV2.S COVID-
19 Vaccine

This figure displays the percentage of subjects seroconverting against S (spike) and N
(nucleocapsid) proteins, segmented by the detection of S-IgG, S-IgM, and S-IgA antibodies. Data is
stratified based on baseline S-IgG seropositivity: baseline positives are indicated in pink, and
negatives in blue.

Figure 2: Longitudinal Analysis of Antibody Responses Over 12 months Following
Administration of the Single-Dose Janssen Ad26.COV2.S COVID-19 Vaccine

This figure illustrates the antibody response levels, measured in optical density (OD) and
concentration (ng/ml), throughout the study period. Each boxplot displays the interquartile range,
with the mean represented by a black solid circle and the median by a horizontal line. Statistical
analysis of the antibody response variation over time was conducted using an unpaired Wilcoxon
test, with a Hochberg correction for multiple comparisons. Significance thresholds are indicated as:
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ns' for p > 0.05 (non-significant), ' for p < 0.05, *’ for p < 0.01, " for p < 0.001, and ****' for p <
0.0001."Median

Figure 3: Temporal Dynamics of Median Antibody Response and Incidence of Breakthrough
Cases Post-Vaccination

Figure 3A illustrates the median fold changes in antibody responses between sequential time
points. Fold changes are quantified as ratios, with a value of one indicating no change, values greater
than 1 denoting an increase, and values less than one signifying a decrease. Increases in antibody
responses are highlighted in red, decreases in green, and instances with no change are marked in
orange. Figure 3B delineates the prevalence of presumed infection and breakthrough cases in the
study cohort, measured by the change in N-IgG antibody levels, before and after completion of the
COVID-19 vaccination regimen. Grey circles indicate the percentage of subjects presumed infected at
each time point before completing the vaccination regimen, while black circles represent the
percentage of breakthrough cases post-full vaccination. The y-axis quantifies these percentages.
Breakthrough cases, defined as subjects with an 11-fold increase in N-IgG levels indicative of
infection occurring 14 days or more after the complete vaccination, amounted to three individuals,
all of whom were identified six months post-vaccination.

Figure 4: Comparative Profiling of Median Spike-Directed Antibody Responses Post-Janssen
Janssen Ad26.COV2.S COVID-19 Vaccination Stratified by Baseline S-IgG Seropositivity

This figure depicts the individual trends in Spike-directed antibody responses (light-shaded
lines) and the median responses (dark, thicker lines), categorized based on baseline S-IgG antibody
levels. Subjects are classified as S-IgG positive (shown in red) if their baseline S-IgG levels are at or
above the established cutoff value and S-IgG negative (illustrated in blue) if below this threshold. The
data tracks these antibody responses over 12 months following the initial vaccination, providing a
detailed temporal view of the immune response elicited by the Ad26.COV2.S COVID-19 Janssen
vaccine.
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