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ABSTRACT

Alzheimer's disease (AD) is the prevalent form of dementia caused by the accumulation of
neurotoxic amyloid-beta (AB) plaques produced by the cleavage of the human AB precursor
protein (HAPP). Clearance of AB can be promoted via the apoptosis of peripheral cells where
HAPP is overexpressed. This can be achieved by the induction of an immune response via
exposure to CD8+ T-cell epitopes from HAPP. Immunoinformatics was used to map these
epitopes and the human leukocyte antigens (HLAs) that pair with them. Six immunogenic
epitopes were obtained, with one epitope exhibiting “promiscuity”,” binding to two different
HLAs. A total of seven epitope-HLA pairs were identified with their respective binding free
energies and dissociation constants: DTKEGILQY- HLA-A*26:01 (-13.3, 4.20E-10),
TPDAVDKY- HLA-B*35:01 (-10.9, 2.10E-08), EVHHQKLVFF- HLA-A*26:01 (-11.1, 1.40E-08),
KADKKAVIQHF- HLA-B*58:01 (-=10.0, 8.40E-08), AEPQIAMF- HLLA-B*44:02 (-9.90, 1.10E-07),
AEPQIAMF- HLA-B*44:03 (-8.90, 5.70E-07), and LLPVNGEF- HLA-B*15:01 (=7.00, 1.20E-05).
While most of the epitope-HLA pairs exhibited good binding evidenced by their low binding free
energies and dissociation constants, AEPQIAMF- HLA-B*44:03 and LLPVNGEF- HLA-B*15:01
did not meet the required threshold. The epitopes are nonallergenic and nontoxic and exhibit
significant sequence conservation across different isoforms. They also do not demonstrate
significant cross-reactivity with other proteins in the human proteome. The identified epitope-
HLA pairs showed highest population coverage in the East Asian region, specifically in South
Korea and Japan. These results indicate that these CD8+ T-cell epitopes can be used for a
potential peptide vaccine candidate especially in the identified regions.
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INTRODUCTION produced by the cleavage of the human AB

precursor protein (HAPP) via proteolysis

Alzheimer's disease (AD) is the prevalent  (Abubakar et al., 2022). Theoretically, the

form of dementia and manifests as a decline in
cognitive and physical function and
performance (Haque & Levey, 2019). The
development and accumulation of neurotoxic
amyloid-beta (AB) plaques due to the
imbalance in its production and clearance is
the major factor implicated in its development
(Selkoe & Hardy, 2016). These AB plaques are

clearance of HAPP, especially before this
cleavage into the AB peptide, should lead into
a disruption of its equilibrium and into its
clearance, which is a potential therapeutic
strategy against AD (Tarasoff-Conway et al.,
2015). One way by which this may be achieved
is via immunotherapy.
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The overexpression of amyloid precursor
protein (APP) in transgenic mice has been
implicated in their development of AD, and
some evidence shows similar correlation in
humans (Howlett & Richardson, 2009).
Immunotherapy may promote clearance of the
AB peptide from the brain interstitial fluid
(central sink) and the cerebrospinal fluid (CSF
sink) by decreasing the amount of HAPP in
the circulatory system (peripheral sink), in
accordance with the “three-sink therapeutic
strategy” often utilized against AD (Schreiner
et al., 2022). This may be achieved by eliciting
the immune system to target the cells in the
circulatory  system  where HAPP is
overexpressed, forcing HAPP and related AB
peptides to move from the central and CSF
sinks into the peripheral sink. One way by
which this may be achieved is by promoting
the CD8+ T-cell response.
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Figure 1. Three-sink therapeutic strategy
focused on clearance of amyloid-beta in the
circulatory system (blood). AB = amyloid-beta.

The CD8+ T-cell response, also known as the
cytotoxic T-cell response, is the part of the
adaptive immune system responsible for the
apoptosis, or programmed cell death, of target
cells. Stimulating this response has been used
as a therapeutic strategy against infectious
diseases such as COVID-19 (Chen & John
Wherry, 2020) as well as against other

diseases like cancer (van der Leun et al.,
2020). This immune response is elicited by
certain sequences, known as CD8+ T-cell
epitopes, that are found on protein antigens.
These epitopes are short peptide sequences,
usually 811 amino acids long, that are loaded
into the peptide binding groove of MHC (major
histocompatibility complex) Class I proteins to
be eventually presented to T-cell receptors,
stimulating the CD8+ T-cell response
(Pishesha et al., 2022). Identification of these
CD8+ T-cell epitopes 1s key to successful
immunotherapy via this approach.

The increase in computing power from the
20th century to the current day has enabled
more and more computational tools to be used
for biochemical research. These tools have
been used for in silico drug discovery for
Mycobacterium tuberculosis (MTh; Macalino
et al., 2020), elucidation of the mechanisms of
action of peptide immunogens against malaria
(Duay et al., 2023), and vaccine design and
epitope mapping via immunoinformatics (De
Groot et al., 2020). The mapping of CD8+ T-
cell epitopes to be used as potential peptide
immunogens can be accelerated via the use of
these immunoinformatics tools.

This in silico study provides a biochemical,
not a clinical, exploration of the mapping of
CD8+ T-cell epitopes in the protein sequence
of HAPP via immunoinformatics for potential
use as peptide immunogens. These identified
epitope sequences were validated via
molecular modelling and docking. Relevant
safety parameters such as allergenicity,
toxicity, and cross-reactivity were assessed.
The broadness of efficacy was also estimated
via sequence conservation and population
coverage analysis, and an overview of
molecular interactions was done via residual
analysis. The identified CD8+ T-cell epitopes
may potentially serve as a foundation for
subsequent in vivo experimentation.
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MATERIALS AND METHODS

CD8+ T-Cell Epitope Prediction From
HAPP Sequence

Mapping of CD8+ T-cell epitopes was done
on the HAPP sequence obtained from the
National Center for Biotechnology
Information (NCBI) protein database (Sayers
et al., 2022). HAPP isoform A with accession
no. NP_000475.1 was chosen since it is the
longest isoform (770 amino acids long) among
the three major isoforms that result from
alternative splicing of a single gene (Mtller et
al., 2017). In addition, it is expressed in
peripheral systems, specifically in
thrombocytes in the blood as well as in the
central nervous system (CNS) specifically in
the endothelial cells of the blood-brain barrier
(Miura et al., 2020). The epitopes were
predicted via the NetMHCCons web server,
which utilizes a combination of the tools
NetMHCpan, NetMHC, and PickPocket
(Karosiene et al., 2012). This tool generates
predicted epitopes along with their
proteasomal cleavage, transporter associated
with antigen processing (TAP) transport, and
MHC Class-I binding. The resulting epitopes
were then filtered based on various criteria
such as the presence of the signaling peptide,
sites of posttranslational modifications
(PTMs), proteasome scores, TAP scores, and
MHC 1Cs0 (half-maximal  inhibitory
concentration) scores (Juan et al., 2022).

Assessment of Antigenicity,
Allergenicity, and Toxicity

The remaining epitopes are further filtered
for various relevant parameters using other
web servers. Antigenicity, which is crucial for
peptide immunogenicity, was determined via
the VaxidJen web server (Doytchinova &
Flower, 2007). Allergenicity, measured to
ensure that epitopes to be used will not cause
unwanted allergic reactions, was assessed via
AllergenFP (Dimitrov et al., 2014). Peptide
toxicity is another parameter that had to be
assessed and was measured via the ToxinPred
server (Gupta et al., 2015).

Determination of Cross-Reactivity
With the Human Proteome

Once the set of nonallergenic, nontoxic, and
antigenic epitopes was determined, they were
subjected to BLAST-p (Basic Local Alignment
Search Tool for proteins) analysis in the NCBI
web server (Stover & Cavalcanti, 2017). This
was done to ensure that the identified epitope
sequences are not present in other
components of the human proteome. This
prevents the immune system from attacking
these proteins which are not the target of the
immunotherapy (Rathore & St. John, 2020).

Analysis of Population Coverage

The population coverage of the identified
epitope—human leukocyte antigen (HLA) pairs
was analyzed via the population coverage tool
(Bui et al.,, 2006) of the Immune Epitope
Database (IEDB; Martini et al., 2020). The
HLAs exist as different alleles and are
therefore not uniformly distributed across
populations (Gao et al., 2019). As such, certain
epitope-HLA pairs might be more useful in
some regions while other pairs might be more
useful in other regions. Ideally, population
coverage will be as high as possible, but in
cases where it is not, utility of the epitope will
be dependent on its specific population
coverage.

Molecular Modeling and Docking

Many HLAs have their primary structures
elucidated but not their tertiary structures. In
these cases, the amino acid sequences for
identified HLAs were obtained from the
Immuno Polymorphism Database
international ImMunoGeneTics project (IPD-
IMGT/HLA; Robinson et al.,, 2013). The
tertiary structures of these HLAs were
generated via SWISS-MODEL (Waterhouse et
al.,, 2018) and validated using MolProbity,
which is built into its web server (Williams et
al.,, 2018). Models that are sufficiently
Ramachandran favored were chosen. The
interactions between the epitopes and the
HLAs were modelled via the GalaxyPepDock
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web server (Lee et al., 2015), and the binding
energies and dissociation constants were
determined via PRODIGY (Xue et al., 2016).
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Figure 2. Overview of the study workflow.
BLAST-p = Basic Local Alignment Search
Tool for proteins; HAPP = human amyloid-
beta precursor protein; HLA = human
leukocyte antigen; ICs0 = half-maximal
inhibitory concentration; IEDB = Immune
Epitope Database; MHC = major
histocompatibility complex; NCBI = National
Center for Biotechnology Information; PTMs
= posttranslational modifications; TAP =
transporter associated with antigen
processing.

HAPP Sequence Conservancy

The sequences of all available isoforms of
HAPP in the NCBI RefSeq database were
analyzed for sequence conservation across
isoforms. This was done to ensure the efficacy

of the potential peptide immunogens against
all possible isoforms of HAPP. This was done
using the ClustalW alignment tool (Larkin et
al., 2007), with the alignment results viewed
using Jalview. High sequence conservancy
ensures broad utility of the peptide
immunogen.

Residue Interaction Analysis

The interactions between specific residues of
the epitopes and the HLAs provide a glimpse
into the nature and mechanisms of peptide
immunogenicity. Residue interaction analysis
was done via the iCn3D web server (Wang et
al., 2020) to visualize these interactions both
in the models of the protein complexes and in
a 2D interaction map.

RESULTS AND DISCUSSION

The MHC Class-I binding analysis obtained

from the NetMHCCons tool of the IEDB
resulted in 82,242 epitopes; these were then
subjected to filtering via the MHC ICso score.
Epitopes that had a score of >500nM
(recommended by the IEDB) signified poor
binding with the specified HLA restricted
protein and were thus removed, leading to the
number of viable epitopes going down to 1,130.
Using information found in the UniProt web
server (The UniProt Consortium, 2017), the
residues in HAPP with posttranscriptional
modifications were identified. The specific
peptides and residues for each type of PTM are
found in Table 1.
Predicted epitopes containing residues that
have these PTMs are removed from the list of
viable candidates, since the presence of PTMs
alters receptor binding (Houde et al., 2010).
Doing so narrows down the number of viable
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Table 1. Residues Containing Posttranslational Modifications (PTMs) in HAPP

PTM

Residue Number

Signal peptide

1-17

Modified

198, 206, 217, 262, 336, 441, 497, 729, 730, 743,

757,761, 762

Glycosylated

542, 571, 633, 651, 652, 656, 659, 663, 667, 681

Disulfide bridge2

38-62
73-117
98-105
133-187
144-174
158-186
291-341
316-337

aThe “-” signifies the disulfide bond formed between the two cysteine residues.

epitopes to 604. These remaining epitopes
were filtered further using a proteasome
score and TAP score threshold of >1.0 to
signify that the epitope would most likely be
cleaved by the proteasome with that exact
sequence (Nielsen et al., 2005) and that the
epitope will be transported into the HLA for
antigen presentation (Peters et al., 2020).
This narrowed down the number of viable
epitopes to 40. Finally, testing for
antigenicity, allergenicity, toxicity, and
cross-reactivity yielded the final set of six
viable CD8+ T-cell epitopes. One of these
epitopes is promiscuous ((P)AEPQIAMES37),
meaning it can bind to more than one HLA.
Promiscuity of CD8+ T-cell epitopes is
potentially advantageous since it allows one
epitope to bind to more HLAs. Increased
promiscuity therefore often leads to
increased population coverage. This makes
potential immunotherapeutics based on
these epitopes more efficient and gives the

epitopes themselves greater utility. The
observed promiscuity gives a total of seven
epitope-HLA pairs, summarized in Table 2.
The locations of these epitopes within the
tertiary structure of HAPP is highlighted in
Figure 3, which shows that some of these
identified CD8+ T-cell epitopes can be found
in disordered regions like random coils (C
and F), but most are found in relatively
ordered regions like a-helices (A, B, and D),
and some are found in a mix of both regions
(E). Additionally, the breakdown of the
number of epitopes that get filtered out after
each step is shown in Figure 4.

Due to the inherent polymorphism of the
HLA, there will be inherent differences in
the HLA allele distribution among certain
populations. Globally, the epitope set
exhibited only 35.75% population coverage.
However, among the different regions, it was
found that this set of alleles had the highest
population coverage in East Asia, covering
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51.44%. Specifically, the highest population
coverage was observed in South Korea at
56.98%. Central Africa, Europe, North
Africa, North America, Oceania, South
Africa, South America, and West Indies all
had 3S0)AEPQIAMEF37 as the highest coverage
epitope. 1255 KADKKAVIQHF435 was
prevalent in Central America, East Africa,
South Asia, and Southeast Asia, while
606LLPVNGEF¢13 is dominant for East Asia
and Northeast Asia. “DTKEGILQY"2 and
682EVHHQKLVFF691 both exhibit highest
coverage 1n Southwest Asia. Lastly,
SIITPDAVDKY?37 was found to have the
highest coverage in West Africa.

a-helix

Figure 3. Locations of the viable CD8+ T-
cell epitopes on HAPP: A)
¢DTKEGILQY?2, B) 3'TPDAVDKY?378,
C) 682EVHHQKLVFF¢91 D)

125 KADKKAVIQHF435, E)
S0AEPQIAMEF®7, and F)
606LLPVNGEF¢13, Viewed via iCn3D.
HAPP = human amyloid-beta precursor
protein.

The identified HLAs currently do not have
experimentally validated tertiary structures
in the Protein Data Bank (RCSB-PDB). As
such, primary sequences were obtained from
IPD-IMGT/HLA, and models were generated
via SWISS-MODEL. The validity of the
generated models was tested via the 95%

minimum  percentage requirement of
Ramachandran-favored residues, which are
illustrated in Figure 5. Ramachandran -
favored residues are found within the green
areas of the plots, and generated models that
are energetically stable must have an
overwhelming majority of their residues
within this area (Fowler et al., 2020). All
models met this criterion and are therefore
valid to wuse for molecular modelling,
docking, and residual analysis.

IEDB MHC
Combined Epitope
HAPP Sequence 82,242 Epitopes
Filtration of Poor MHC- Binders
(MHC IC50 Score > 500nM)
1,130 Epitopes

Proteasome and TAP Scores
(Score = 1.0)

Filtration of PTMs

| identification of Promiscuous
Epitopes

— | Vaxijen20

AllergenFP 1.0

Final Set of
Enit
(6 Epitopes) [ BLAST-p Analysis

Figure 4. Results of CD8+ epitope filtration
from the HAPP sequence. BLAST-p =
Basic Local Alignment Search Tool for
proteins; HAPP = human amyloid-beta
precursor protein; ICso = half-maximal
inhibitory concentration; IEDB =
Immune Epitope Database; MHC =
major histocompatibility complex; PTMs
= posttranslational modifications; TAP =
transporter associated with antigen
processing.

The validated HLA models were docked
with the identified epitopes to form the
epitope-HLA complexes shown in Figure 6.
All of these generated complexes exhibit the
signature CD8+ T-cell epitope inserting
itself into the peptide binding groove of the
HLA composed of two helical structures
(Bekker & Kamiya, 2021). This enables the
HLAs to load the epitopes that underwent
proteasomal cleavage and TAP transport
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Table 2. Final Set of Nonallergenic, Nontoxic, Non-Cross-Reactive, Viable CD8+ T-

Cell Epitopes

MHC
Epitope Binding Start End Length MHC  Proteaso TAP
ICso me Score  Score
Allele
HLA-A*26:01 64 72 9 10.5 1.35 1.13
DTKEGILQY
HLA-B*35:01 371 378 8 77 1.21 1.08
TPDAVDKY
HLA-A*26:01 682 691 10 216.5 1.54 1.06
EVHHQKLVFF
HLA-B*58:01 425 435 11 117.5 1.25 1.03
KADKKAVIQHF
HLA-B*44:02 30 37 8 316.1 1.31 1.12
AEPQIAMF
HLA-B*44:03 30 37 8 444.5 1.31 1.12
HLA-B*15:01 606 613 8 446.9 1.35 1.03
LLPVNGEF

Note. MHC = major histocompatibility complex; ICso = half-maximal inhibitory concentration;
TAP = transporter associated with antigen processing.

into its peptide binding groove, allowing for
its subsequent presentation on the surface of
cells and eventually to bind with CD8+ T-cell
receptors (Dhatchinamoorthy et al., 2021).

The different isoforms of HLAs allow for
the diversity of responses that CD8+ T-cells
can utilize against different pathogens
(Reina-Campos et al.,, 2021). This poly-
morphism allows them to interact with
different epitopes to present to T-cell
receptors. In order for these epitopes to be
presented, they must form a stable complex
with their identified HLA, characterized by
an exergonic binding energy and low

dissociation constants (Sun et al., 2023).
However, a threshold of 500 nM is observed
to affirm strong binding of the epitope-HLA
pair (Koyanagi et al., 2010; Paul et al., 2013).

The summary of these results is shown in
Table 4. While all pairs exhibited negative
binding energies (exergonic) and low
dissociation constants, 3°AEPQIAMEF37
HLA-B*44:03 and SLLPVNGEF¢3 - HLA-
B*15:01 failed to attain a dissociation
constant equal or lower than 500 nM. In
addition, the number and types of
interactions between each epitope-HLA pair
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Table 3. Population Coverage of the Set of Seven Epitope-HLA Pairs Identified by

the Study
Population/Area Cover Population/A Coverage
age rea
World 35.75%  South Africa 25.69%
Central Africa 31.05% South 16.33%
America
Central America 1.40% South Asia 30.25%
East Africa 23.68% Southeast 27.36%
Asia
East Asia 51.44% Southwest 24.88%
Asia
Europe 44.18%  West Africa 35.66%
North Africa 28.75% West Indies 41.32%
North America 40.44%  Korea, Southa 56.98%
Northeast Asia 30.11% Japan 50.24%
Oceania 12.95%

Note. HLA = human leukocyte antigen.

aThe epitope set exhibits the highest population coverage in this region.

A" w
we %

- iy

c”l w
.

8

Figure 5. Ramachandran plots of generated
models of the different HLAs: A) HLA-
A*26:01, B) HLA-B*35:01, C) HLA-B*58:01,
D) HLA-B*44:02, E) HLA-B*44:03, and F)
HLA-B*15:01. HLA = human leukocyte
antigen.

were also analyzed and displayed on Figure
7 as 2D interaction maps. These can be cross-
referenced with the calculated values of AG
and Kp to paint a coherent picture of the
correlation between the two sets of data.

Table 4 reveals that the strongest binding
energy and binding affinity were observed in
the 64DTKEGILQY72 - HLA-A*26:01 pair,
while the weakest binding exists in the
606LLPVNGEF613 - HLA-B*15:01 pair. It is
reasonable to assume that this means more
interactions present in the first complex
compared with the second (Alrosan et al.,
2022).
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Table 4. Binding Energy and Dissociation Constants of Identified Epitope-HLA Pairs

at 37°C
Epitope-HLA Complex Iil;lgjrﬁiﬁlrrlﬁzlg)y Dissoci::(lf{i]())’nlvgonstant
“DTKEGILQY" - HLA-A*26:012 -13.3 4.20E-10
SITPDAVDKY?" - HLA-B*35:01 -10.9 2.10E-08
82EVHHQKLVFF®1 - HLA-A*26:01 -11.1 1.40E-08
2 KADKKAVIQHF*% - HLA-B*58:01 -10.0 8.40E-08
AEPQIAMEF37 - HLA-B*44:02 —9.90 1.10E-07
AEPQIAMEF®7 - HLA-B*44:03 —8.90 5.70E-07
606LLPVNGEF¢13 - HLA-B*15:01 —7.00 1.20E-05

Note. HLA = human leukocyte antigen.

aThe epitope-HLA complex that exhibited the strongest binding and greatest stability.

This difference is easily noticeable from
Table 5, since $LLPVNGEF¢3 - HLA-
B*15:01 has a lower number of interactions
across the board compared  with
4DTKEGILQY" - HLA-A*26:01. However,
it 1s important to note that this relationship
1s not absolute, since 42KADKKAVIQHF435 -
HLA-B*58:01 has more contacts while
6822 KVHHQKLVFF¢91 HLA-A*26:01 has
more of all other types of interaction
compared with ®DTKEGILQY?* - HLA-
A*26:01, but both had lower binding
energies and dissociation constants. Other
factors might need to be taken into
consideration such as the peptide length,
the energetics within the peptide itself, or
differences in binding efficiency exhibited by
different protein-protein complexes (Day et

Figure 6. Generated models of the epitope-
HLA complexes: A) ¢DTKEGILQY72

HLA-A*26:01, B) 371"TPDAVDKY378 - HLA-
B*35:01, C) ¢2EVHHQKLVFF691 - HLA-

A*26:01, D) 25 KADKKAVIQHF435 - HLA- al., 2012).

B*58:01, E) NAEPQIAMI®T - HLA- The increased length of
B*44:02, F) 30AEPQIAMEF37 - HLA- 622 EVHHQKLVFFeo1 and
B*44:03, and G) $06LLPVNGEF613 - HLA- 125K ADKKAVIQHF435 compared to

B*15:01. Generated via GalaxyPepDock
and viewed via 1Cn3D. HLA = human
leukocyte antigen.

64DTKEGILQY" could have affected the
efficiency of binding since the HLA Class I
binding groove is known to be restricted due
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to the helices along the groove closing in by
the ends (Liao & Arthur, 2011). This could
have exposed the peptide to different parts of
the HLA protein outside of the binding
groove, explaining the increase in contacts.
Another consideration could be the dihedral
angle strain of the peptide; the residues
along the binding grooves could be forcing
the peptide into a conformation with high
angle strain increasing the instability of the
binding (Gloaguen et al., 2020) and therefore
making the free energy of binding more
positive.

One advantage of this set of epitopes being
identified is that two of the HLAs that bind
with these epitopes are among the most
common alleles found in the South Korean
population. These are HLA-B*58:01 and
HLA-B*15:01 (Jung et al., 2023). This could
partly explain the fact that it exhibits the
highest population coverage in that region.
However, the dominant allele for South
Korea and East Asia in general, HLA-
A*24:02, does not exist in this epitope set.
This may explain why despite it having the
highest population coverage in that region, it
is still only at 56.98%. If an epitope in the
set was able to strongly bind with HLA-
A*24:02, then the population coverage of the
potential vaccine could be expanded to cater
to most people in South Korea, as well as
East Asia. While a definitive percentage
cannot be ascertained, it would be expected
that the percentage would increase past the
current estimate. Globally however, East
Asia is still only a small portion of the world,
but the potential vaccine could help bring
forth new theories or studies in dealing with
AD. In addition, the epitope - HLA pairs
containing the relevant HLAsS,
12KADKKAVIQHF#3> - HLA-B*58:01 and
especially SLLPVNGEF¢13 - HLA-B*15:01,
have weaker binding energies than other
candidates, which could affect their
immunogenicity. Despite these drawbacks,
this CD8+ T-cell epitope set could be used as

potential peptide immunogens for HAPP
especially in South Korea.
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Figure 7. 2D interaction maps of the
epitope-HLA complexes: A) ““DTKEGILQY"2
- HLA-A*26:01, B) 3'"TPDAVDKY?"® - HLA-
B*35:01, C) 62EVHHQKLVFF¢®! - HLA-
A*26:01, D) ’KADKKAVIQHF45 - HLA-
B*58:01, E) 3°AEPQIAMF37 - HLA-B*44:02,
F) 30AEPQIAMEF?7 - HLA-B*44:03, and G)
606 LLPVNGEF®13 - HLA-B*15:01. Generated
via iCn3D. HLA = human leukocyte antigen.

CONCLUSION

The proteolysis of HAPP into the AB
peptide leads to the formation of AB plaques
that are implicated in the development of
AD. Clearance of AB may be achieved via
apoptosis of peripheral cells where HAPP is
overexpressed. This may be done via a CD8+
T-cell response induced by exposure to CD8+
T-cell epitopes.
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Table 5. Summary of the Number and Types of Interactions in Epitope-HLA

Complexes

Epitope-HLA

Number of Interactions

Complex Hydrogen Salt Halogen ot ) .
Bonds Bridges Contacts bonds [[-Cation [][-Stacking

64DTKEGILQY™ 3 1 48 0 1
- HLA-A*26:012
3SMTPDAVDKY37 3 1 40 0 1
8. HLA-B*35:01
682 KEVHHQKLVF 4 4 48 0 4
Feor. HLA-
A*26:01
12 KADKKAVIQ 2 0 51 0 2
HF435- HLA-
B*58:01
OAEPQIAME37 - 4 1 41 0 1
HLA-B*44:02
SAEPQIAME®7 - 4 1 39 0 1
HLA-B*44:03
606 LLPVNGEF®13 1 0 32 0 1
- HLA-B*15:01

Note. HLA = human leukocyte antigen
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Immunoinformatic analysis mapped these
potential CD8+ T-cell epitopes found on
HAPP, revealing six nonallergenic,
nontoxic, and non-cross-reactive possible
epitopes that bind with seven HLAs. This
epitope-HLA set demonstrated the highest
population coverage in South Korea.
Molecular modelling shows the signature
binding of the identified epitopes within
the peptide-binding groove of the HLAs. All
epitope-HLA pairs exhibited exergonic
binding energy and low dissociation
constants, representing the stability of
these complexes for eventual presentation
to T-cell receptors. However, the final two
epitope-HLA pairs in the set did not meet
the required threshold for strong binding.
Residual analysis shows significant, but
not absolute, correlation between the
number and types of interactions between
the epitopes and their respective HLAs.
While these results show promise in
tackling the battle against AD, these
epitopes only remain as “potential” vaccine
candidates and must be put through
extensive testing and scrutiny. Even if in
silico tests were done to check for potential
harm to the human body like allergenicity,
toxicity, and cross-reactivity, the side
effects that arise can only be determined
through rigorous in vivo experimentation.
Overall, immunoinformatics-based epitope
mapping was able to provide potential
peptide immunogens that may be used to
elicit a CD8+ T-cell response against HAPP
especially in South Korea.
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