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I-A-1 Introduction

Over the past two years, the definition of well-characterized
T-cell epitopes in diverse viral infections has gained re-
newed attention and utility, partially in response to numer-
ous approaches taken for the development of SARS-CoV-2
epitope-based vaccine candidates. Due to the successful
development of both preventive and therapeutic epitope-
based vaccine candidates, strategies for vaccination now
include the use of T cell epitopes that appear to be (a) un-
der especially potent immune-selection pressure, (b) highly
conserved and/or (c) restricted to particular HLA(s). In
addition, different approaches are being pursued that are
based on common length of defined epitopes, such as po-
tential T-cell epitope (PTE)-informed design [Fischer et
al., 2008; Theiler et al., 2016]. With the advent of novel
platforms for deep analysis of T cell receptor repertoires,
the need to know the precise nature of targeted epitopes
has grown again [Pavlović et al., 2022]. This is critical for
therapeutic HIV T cell vaccines, where it may be impor-
tant to discriminate pre-existing from newly induced T cell
specificities and clonotypes so that the clinical efficacy of
different T cell subsets in controlling in vivo viral repli-
cation can be understood. With these needs in mind and
an awareness of gaps in past HIV T-cell epitope listings,
we have further refined the “HIV Best Defined CD8+/CTL
Epitope List” (commonly called the ‘A-list’) by revising
high-resolution HLA restriction and epitope mapping data.

For this year’s update then, we spent considerable effort
in revisiting not only epitope mapping data but also defin-
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ing high-resolution typing of the restricting HLA allele(s)
for cases where this was not previously available. The re-
cent upgrade of Los Alamos HIV Immunology database’s
usage of all HLA notation to current HLA convention as
per the HLA Informatics Group http://hla.alleles.

org/nomenclature/naming.html has made this effort
possible.

We have requested high-resolution HLA typing data
from many laboratories for epitopes that had previously
only been defined at low, 2-digit resolution. This is impor-
tant as 4-digit subtypes of the same 2-digit allele can differ
profoundly in the presented epitope repertoire and con-
sequently, have a dramatically different outcome on HIV
disease progression. A clear example of this is the HLA-
B58 allele, where HLA-B*58:01 and B*58:02 have been
shown to restrict different immunodominant epitopes and
show opposite associations with viral loads in individuals
expressing one or the other allele [Ngumbela et al., 2008].
Similar observations have been made for other closely re-
lated alleles, for instance in the HLA-B7 supertype family
[Leslie et al., 2006] and even for subtypes of alleles gen-
erally associated with superior control of viral infection
[Kloverpris et al., 2012; Yu et al., 2007]. By reviewing
serial papers from different labs, we were able to resolve
fine restriction for other epitopes, with the exception of
a handful of candidates where no information or patient
samples were available.

For this reason, we recommend that individual research
groups maintain consistent patient identifiers (patient ID
or patient code) in their publications and/or maintain a
publicly accessible log of matching patient IDs, following
existing data protection regulations. As a result, investi-
gators could take advantage of the accumulated data on
specific patients published across different publications.
The Los Alamos HIV Immunology Database has taken
a step in this direction with its Patient Database, where
individual patient data can be accessed and which in many
cases match attributes such as HLA, risk factors, cohort
inclusion and other parameters across multiple records
and publications and also across the LANL HIV Immunol-
ogy as well as Sequence Databases. (https://www.hiv.
lanl.gov/mojo/immunology/patient/form.html)

The current HIV epitope A-list has grown considerably
as a result of our efforts to determine their high-resolution
restricting HLA allele(s) and due to some epitopes being
recognized in the context of several HIV subtypes. We have
decided to include related alleles as individual presenting
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molecules since, as mentioned above, different subtypes
can have different outcomes on virus control and potentially
have a marked impact on presented epitope repertoires.

The HIV A-list is now a collection of well-defined epi-
topes, where the shortest epitope length-variant eliciting
the strongest immune response is considered “optimal”.
Even in cases where length variants show comparable ac-
tivity, preference has traditionally been given for the shorter
version. Supported by growing data from epitope-elution
studies [Yaciuk et al., 2014], multiple length variants of
the same “optimal” epitope may be presented by the same
allele and it will be important to understand the impact
of such mixed epitope lengths on the “optimal epitope-
specific” T-cell receptor repertoire, the cross-reactivity of
such T cells and, eventually, impacts on immune escape
and control of viral replication.
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I-A-2 Table of optimal HIV-1 CTL
epitopes

Updated Link to the HIV Database Best-Defined
(A-list) Table of Cytotoxic T-cell epitopes, https:

//www.hiv.lanl.gov/content/immunology/

tables/optimal_ctl_summary.html.

I-A-3 Map of optimal HIV-1 CTL
epitopes

Updated, Complete and Interactive Maps, https:

//www.hiv.lanl.gov/content/immunology/maps/

maps.html.
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