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HLA alleles are associated with the body’s response to infection and the regulation of the immune system.
HLA alleles have been reported to be involved in response to viral infections such as SARS-CoV2. Our
study reviews the HLA alleles associated with protection or susceptibility to SARS-CoV2 and the preva-
lence of these HLA alleles in South America. Previous studies on HLA and SARS-CoV2 infection reported
that HLA-A*02:02, HLA-B*15:03, and HLA-C*12:03 are protective; while HLA-A*25:01, HLA-B*46:01, and
HLA-C*01:02 increase susceptibility. We identified that these alleles are not frequent in South America,
confirmed that the spike protein is the most immunogenic protein of SARS-CoV2, and detected new
immunogenic epitopes that bound to protective HLA alleles and to HLA alleles common in South
America (binding score > 0.90). These could be used as vaccine targets.
� 2021 Published by Elsevier Inc. on behalf of American Society for Histocompatibility and Immunoge-

netics.
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Table 1
HLA associations with respiratory diseases related to coronavirus.

Disease Susceptible Protective

SARS-CoV2 HLA-B*46:01 [9] HLA-B*15:03 [9]
HLA-A*25:01 [9] HLA-A*02:02 [9]
HLA-C*01:02 [9] HLA-C*12:03 [9]

SARS-CoV HLA-B*07:03 [10] HLA-DR*03:01 [11]
HLA-DRB1*1202 [12] HLA-Cw*15:02 [11]
HLA-Cw*0801 [13]
HLA-A*46:01 [14]

MERS-CoV HLA-DRB1*11:01 [15]
HLA-DQB1*02:02 [15]

Next to each HLA allele is the corresponding bibliography.
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1. Introduction

Coronavirus has been related to many respiratory zoonotic
infections and is responsible for three documented pandemics in
humans: Severe Acute Respiratory Syndrome (SARS-CoV) in 2002,
the Middle East Respiratory Syndrome (MERS-CoV) in 2012, and
the current SARS-CoV2, which began at the end of 2019, has been
responsible so far for over 58 million infected [1].

These three viruses are beta coronaviruses and it has been
reported that 38% of HLA-class I epitopes are conserved among
them. Some of the most immunogenic regions of these viruses
are part of the structural proteins, including the spike glycoprotein,
membrane protein, and nucleocapsid phosphoprotein. Addition-
ally, coronaviruses use the spike glycoprotein for neutralizing anti-
bodies and mediate membrane fusion and virus entry [2].

Nowadays, a variety of studies are being done to understand the
interaction between SARS-CoV2 and the host immune system. This
will help to develop preventive measures to confront this pan-
demic, such as vaccines. The constrain in which HLA binds to dif-
ferent regions of the virus influences the adequate immune
response and clearance of the virus. It also affects the susceptibility
to get infected and, in some cases, the development of
complications.

We aimed to understand how the HLA influences susceptibility
or protection to SARS-CoV2 infection; therefore, we performed a
literature review to find the HLA alleles that provide susceptibility
or protection, and to evaluate how these specific HLA alleles bind
to the most immunogenic structural regions of SARS-CoV2. Addi-
tionally, as most of the studies are limited to Asian populations,
we analyze the frequency of these HLA alleles in South America
and perform a binding prediction of the most common HLA alleles
in this continent to SARS-CoV2 immunogenic regions.

2. Methods

2.1. Literature search strategy

This literature review focuses on the available information on
susceptibility or protectiveness of different HLA types against
MERS-CoV, SARS-CoV and SARS-CoV2 on the PUBMED database
in the English language from 2003 until May 2020. The terms used
included ‘COVID 19 HLA’ (n = 10), ‘SARS-CoV-2 HLA’ (n = 8), ‘Severe
SARS HLA’ (n = 50), ‘MERS-CoV HLA’ (n = 9), ‘SARS-CoV HLA’
(n = 52) and ‘HLA SARS-CoV20 (n = 12). The exclusion criteria were:
(I) No relation between specific HLA and SARS-CoV, SARS-CoV2, or
MERS-CoV; (II) Vaccine development; (III) Not related to humans;
(IV) Duplicated articles; (V) Complete article not available; and (VI)
Unpublished data.

We performed an additional review to obtain the prevalence of
those HLA found to be related to SARS-CoV2 in South America, as
well as the most common HLA in this region, from PUBMED data-
base as well as The Allele Frequencies Net Database [3].

2.2. Sequences

SARS-Cov2 Nucleocapsid Phosphoprotein (YP_009724397.2),

Membrane Glycoprotein (YP_009724393.1) obtained from NCBI

[4] were used. SARS-Cov2 Spike Protein (PDB ID: 6VSB) was
obtained from RCSB Protein DataBank [5].

2.3. Epitope and HLA prediction

The Epitope Analysis Resource from the Immune Epitope Data-
base and Analysis Resource (IEDB) [6] was used to predict the epi-
tope and MHC I and MHC II binding, and high and low binders were
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inferred quantitatively. The length of the peptides is aleatory, and
the ANN validation is part of the IEDB. The peptides were reviewed
manually to exclude duplication.

First, we calculated the binding prediction using the Prediction
Method from IEDB 2020.4 (NetMHCpan EL 4.0)[6] between the
HLA alleles found in our systematic review (six), the most common
HLA alleles worldwide (four) and the epitopes described by Grifoni
et al. [7] which included: five highly immunogenic SARS-CoV
regions, six dominant SARS-CoV2 B Cell epitopes and seventeen T
Cell epitopes shown to have � 90% identity with SARS-CoV region.

Second, Grifoni et al. [7] reported SARS-CoV2 epitopes that were
strongly bound to the most common worldwide HLA. We consider
that it was useful to identify the epitopes that were strongly bound
to the most protective HLA allele since it can help identify new
immunogenic regions. Therefore, we used the nucleotide sequence
from SARS-Cov2 nucleocapsid, membrane glycoprotein, and spike
protein to calculate the prediction binding towards the most sus-
ceptible or protective HLA alleles found on the literature review.

Finally, we calculated the binding prediction between SARS-
CoV2 most immunogenic regions and the most common HLA alle-
les found in South America, from our literature review.

To confirm the consistency of the results, we analyzed the bind-
ings with the additional algorithm: ANN 4.0 [6].
3. Results

3.1. HLA allele susceptibility and protectiveness literature review

SARS-CoV2 shares a similar S protein with over 70% of identity
with SARS-CoV [2] and has a 59% nucleotide sequence homology to
MERS-CoV [8]. It was reported that 38% of HLA-class I epitopes are
conserved between all three viruses, located in different parts of
the sequence, including the spike, membrane, and nucleocapsid
proteins [8]. Therefore, we scoped, on the PUBMED database, for
the association between MERS-CoV, SARS-CoV, and SARS-CoV2
infection and the most susceptible or protective HLA alleles world-
wide. For SARS-CoV2, the most protective HLA alleles were HLA-
B*15:03 [9], HLA-A*02:02 [9] and HLA-C*12:03 [9] (Table 1).
3.2. Epitopes and HLA binding prediction

Grifoni et al. [7] identified five highly immunogenic SARS-CoV
regions, six dominant SARS-CoV2 B Cell epitopes and seventeen
SARS-CoV2 T Cell epitopes, which have � 90% similar identity to
SARS-CoV regions. We calculated the binding scores between all
epitopes individually to the six susceptible/protective HLA alleles
(HLA-A*02:02, HLA-A*25:01, HLA-B*15:03, HLA-B*46:01, HLA-
C*01:02, HLA-C*12:03) and also to the most common worldwide
HLA types described by Grifoni et al., (HLA-A*02:01, HLA-
B*58:01, HLA-B*40:01, HLA-A*24:02) [7] (Table 2). We did this to
identify if the affinity was higher or lower on SARS-CoV or SARS-



Table 2
MHC I binding prediction > 0.90 score between HLA alleles found to be protective and susceptible to SARS-CoV2 and common worldwide HLA alleles, and five immunogenic SARS-
CoV regions, seventeen dominant SARS-CoV 2 T Cell epitopes and six dominant SARS-Cov 2 B Cell epitopes reported by Grifoni et al.

HLA VIRUS

Allelea Cell response P/C Virus Peptide Score Proteinb

HLA-A*02:02 Dominant T Cell P SARS-CoV2 VLNDILSRL 0.99 S
HLA-B*40:01 Dominant T Cell C SARS-CoV2 AEIRASANL 0.97 S
HLA-B*15:03 Dominant T Cell P SARS-CoV2 KAYNVTQAF 0.97 N
HLA-C*12:03 Dominant T Cell P SARS-CoV2 KAYNVTQAF 0.97 N
HLA-A*02:02 Dominant T Cell P SARS-CoV2 LLLDRLNQL 0.96 N
HLA-B*40:01 Immunogenic Epitope C SARS-CoV SELVIGAVI 0.95 M
HLA-B*40:01 Dominant B Cell C SARS-CoV2 SELVIGAVI 0.95 M
HLA-B*58:01 Dominant T Cell C SARS-CoV2 KAYNVTQAF 0.95 N
HLA-A*02:01 Dominant T Cell P SARS-CoV2 VLNDILSRL 0.95 S
HLA-A*02:01 Dominant T Cell P SARS-CoV2 LLLDRLNQL 0.94 N
HLA-B*15:03 Immunogenic Epitope P SARS-CoV LQLPQGTTL 0.93 N
HLA-B*15:03 Dominant T Cell P SARS-CoV2 LQLPQGTTL 0.93 N
HLA-B*15:03 Dominant B Cell P SARS-CoV2 LQLPQGTTL 0.93 N
HLA-B*15:03 Dominant B Cell P SARS-CoV2 LQIPFAMQM 0.92 S
HLA-B*40:01 Dominant B Cell C SARS-CoV2 SELVIGAVIL 0.91 M
HLA-A*02:02 Dominant T Cell P SARS-CoV2 RLNEVAKNL 0.91 S
HLA-A*02:01 Dominant B Cell P SARS-CoV2 KLLEQWNLV 0.90 M

Prediction method: IEDB recommended 2020.04 (NetMHCpan EL 4.0) | High Score = good binder.
a P, HLA allele found to be protective on the literature; C, HLA allele common worldwide.
b M, membrane protein; N, nucleocapsid phosphoprotein; S, spike glycoprotein.

Table 3
Best bindings (score > 0.90) between the most immunogenic regions SARS-CoV2, and the most common worldwide HLA alleles and the three HLA alleles that protect against
SARS-CoV2.

Response Allele P/Ca Start-End Peptide Score Proteinb Description

Dominant T Cells HLA-A*02:02 P 976–984 VLNDILSRL 0.99 S
HLA-B*15:03 P 265–274 TKAYNVTQAF 0.97 N
HLA-C*12:03 P 265–274 TKAYNVTQAF 0.97 N
HLA-A*02:02 P 222–230 LLLDRLNQL 0.96 N
HLA-B*15:03 P 159–167 LQLPQGTTL 0.93 N
HLA-A*02:02 P 1185–1193 RLNEVAKNL 0.91 S
HLA-B*40:01 C 1011–1082 QLIRAAEIRASANLAATK 0.97 S
HLA-B*58:01 C 265–274 TKAYNVTQAF 0.95 N
HLA-A*02:01 C 976–984 VLNDILSRL 0.95 S
HLA-A*02:01 C 222–230 LLLDRLNQL 0.94 N

Dominant B Cells HLA-B*15:03 P 153–172 NNNAATVLQLPQGTTLPKGF 0.93 N
HLA-B*15:03 P 889–909 FGAGAALQIPFAMQMAYRFNGI 0.92 S
HLA-B*40:01 C 132–151 PLLESELVIGAVILRGHLRI 0.95 M
HLA-B*40:01 C 132–151 PLLESELVIGAVILRGHLRI 0.91 M
HLA-A*02:01 C 43854.00 MADSNGTITVEELKKLLEQWNLVI 0.90 M

Most immunogenic epitopes HLA-A*02:02 P 976–984 VLNDILSRL 0.99 S
HLA-A*02:02 P 269–277 YLQPRTFLL 0.98 S
HLA-B*15:03 P 266–274 KAYNVTQAF 0.97 N
HLA-B*15:03 P 305–314 AQFAPSASAF 0.97 N
HLA-A*02:02 P 417–425 KIADYNYKL 0.97 S Novel
HLA-C*12:03 P 266–274 KAYNVTQAF 0.97 N
HLA-A*02:02 P 222–230 LLLDRLNQL 0.96 N
HLA-C*12:03 P 37–45 FAYANRNRF 0.96 M Novel
HLA-B*15:03 P 557–565 KKFLPFQQF 0.96 S Novel
HLA-B*15:03 P 159–167 LQLPQGTTL 0.93 N
HLA-B*15:03 P 894–902 LQIPFAMQM 0.92 S
HLA-B*15:03 P 408–421 RQIAPGQTGKIADY 0.92 S Novel
HLA-B*15:03 P 443–451 SKVGGNYNY 0.91 S
HLA-A*02:02 P 1185–1193 RLNEVAKNL 0.91 S

Prediction method: IEDB recommended 2020.04 (NetMHCpan EL 4.0) | High Score = good binder.
a P, HLA allele found to be protective on the literature; C, HLA allele common worldwide.
b M, membrane protein; N, nucleocapsid phosphoprotein; S, spike glycoprotein.
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CoV2. The top three highest scores or best binders (score > 0.97)
are HLA-A*02:02 (protective), HLA-B*40:01 (common) and HLA-
B*15:03 (protective). As expected, the dominant SARS-CoV2 T
and B cell regions have better bindings compared to SARS-CoV
immunogenic regions. We used an additional algorithm to confirm
the results: ANN 4.0 [6] (Supplementary Table 1).

SARS-CoV 20s most immunogenic regions are the spike glyco-
protein, membrane protein, and nucleoprotein [7]; and the most
563
protective HLA alleles are HLA-B*15:03, HLA-A*02:02, and HLA-
C*12:03 [9]. We consider that it was useful to identify the epitopes
that are strongly bound to the most protective HLA alleles since it
can help identify new immunogenic regions. Thus, we calculated
the binding prediction for spike glycoprotein, the nucleoprotein,
and the membrane protein and detected good binding scores
(score > 90), especially on the spike glycoprotein and the nucleo-
protein (Table 3). Table 3 shows the best binding scores between
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the most common HLA alleles and the protective HLA alleles
towards the dominant SARS-CoV2 B Cell epitopes, the dominant
SARS-CoV2 T Cell epitopes and the most immunogenic SARS-
CoV2 epitopes. We found four new SARS-CoV2 regions that repre-
sent a good binding with the most protective HLA alleles which
could represent vaccine targets.

The prevalence of the HLA alleles related to SARS-CoV2 (Table 1)
could be used to predict populations at risk; therefore, we searched
for their frequency in South American populations (Table 4). The
most frequent HLA alleles found were: HLA-C*01:02, HLA-
B*15:03 and HLA-A*02 in Colombia; HLA-A*02 and HLA-C*12:03
in Argentina; and HLA-A*02 in Chile and in Peru (Table 4). In Ecua-
dor, from a sample of 1010 Ecuadorians [16], the most frequent
allele was HLA-A*02, followed by HLA-B*15:03 and HLA-A*25:01.
None of the six HLA alleles that contribute to susceptibility or pro-
tection to SARS-CoV2 infection had a higher frequency than 0.58.
By the time we performed our research, there was no available
data from Paraguay, Bolivia, Guyana, Suriname, and French Guiana.
Supplementary Table 2 demonstrates the complete data, including
the number of populations for each country, showing no significant
changes with the summary scores shown in Table 4.

Additionally, we found that the most common HLA alleles in
South America are HLA class I: HLA-A*02, HLA-A*24, HLA-B*35,
HLA-B*44, HLA-C*04; and HLA class II: HLA-DQB1*03, HLA-
DQB1*02, HLA-DQB1*04, and HLA-DRB1*04. When looking for
the most common HLA alleles in South America we only found alle-
les defined at the first-field. We performed a prediction binding
between the mentioned alleles and the most immunogenic SARS-
CoV2 regions. The software used to calculate the binding, IEDB,
only allows to perform bindings with alleles defined at the
second-field; therefore, we calculated the binding with the closest
HLA allele to the first-field, which correspond to the first second-
field HLA allele found in the software. The binding between the
MHC I alleles and SARS-CoV2 regions is summarized in Table 5 --
only the highest scores > 0.90 are included. HLA-B*35 and HLA-
B*44 have the top three best bindings (score > 0.98), directed
towards the spike region. Moreover, we found new epitopes that
have good binding, which could be considered as vaccine targets.
We used an additional algorithm to confirm the results: ANN 4.0
[6] (Supplementary Table 3). HLA-DQB1*04 and HLA-DQB1*03
have the best bindings between the MHC II alleles and SARS-
CoV2 regions (Supplementary Table 4).
4. Discussion

In December 2019, patients with respiratory symptoms of
unknown origin were described in the city of Wuhan, China. These
patients shared a common exposure to the same seafood market in
the city [18]. The disease was recognized to be caused by a novel
coronavirus, later named SARS-CoV2 [18]. The virus was rapidly
transmitted and expanded worldwide. By the end of January
2020, the World Health Organization (WHO), declared it to be a
‘‘public health emergency of international concern” [19]. The infec-
tion briskly spread through all continents, reaching a total of
58,238,200 infected and 1,383,641 deaths by November 21, 2020
[1]. In South America, the total number of cases was 10,625,450
by the same date, and the countries with a higher number of
affected individuals were: Brazil with 6,020,164 cases; Argentina
with 1,359,042 cases; Colombia with 1,233,444 cases; Peru with
946,087 cases, and Chile with 539,143 cases [1].

The rapid spread of the virus may respond to either a character-
istic of the virus or of the host. Thus, we investigated the associa-
tion with one of the main immune system features: the HLA. The
development of protection or susceptibility to a specific disease
is influenced by the binding between parts of the pathogen and



Table 5
MHC I binding between the most common HLA alleles in South America and the most immunogenic SARS-CoV2 regions.

Allele Start-End Peptide Score Proteina Description

HLA-B*35:01 84–92 LPFNDGVYF 0.98 S Novel
HLA-B*35:01 896–904 IPFAMQMAY 0.98 S
HLA-B*44:02 95–104 TEKSNIIRGW 0.98 S Novel
HLA-B*35:01 325–333 TPSGTWLTY 0.98 N
HLA-A*02:01 269–277 YLQPRTFLL 0.97 S
HLA-B*44:02 322–330 MEVTPSGTW 0.97 N
HLA-A*24:02 635–643 VYSTGSNVF 0.97 S Novel
HLA-A*24:02 95–103 YFIASFRLF 0.97 M
HLA-C*04:01 1137–1145 VYDPLQPEL 0.97 S Novel
HLA-B*35:01 687–695 VASQSIIAY 0.96 S
HLA-A*24:02 1208–1216 QYIKWPWYI 0.96 S Novel
HLA-A*24:02 159–168 VYSSANNCTF 0.96 S
HLA-B*35:01 79–87 SPDDQIGYY 0.95 N Novel
HLA-A*02:01 976–984 VLNDILSRL 0.95 S
HLA-A*24:02 1066–1075 TYVPAQEKNF 0.95 S
HLA-B*35:01 321–329 QPTESIVRF 0.95 S Novel
HLA-A*24:02 489–497 YFPLQSYGF 0.94 S Novel
HLA-B*44:02 1201–1209 QELGKYEQY 0.94 S Novel
HLA-A*02:01 222–230 LLLDRLNQL 0.94 N
HLA-A*24:02 94–102 SYFIASFRL 0.94 M Novel
HLA-A*24:02 448–456 NYNYLYRLF 0.93 S
HLA-A*24:02 94–103 SYFIASFRLF 0.93 M Novel
HLA-A*24:02 788–797 IYKTPPIKDF 0.92 S
HLA-B*44:02 11–20 EELKKLLEQW 0.92 M Novel
HLA-A*24:02 368–377 LYNSASFSTF 0.91 S
HLA-A*02:01 417–425 KIADYNYKL 0.91 S Novel
HLA-B*44:02 989–997 AEVQIDRLI 0.90 S Novel
HLA-A*02:01 15–23 KLLEQWNLV 0.90 M Novel
HLA-A*24:02 265–275 YYVGYLQPRTF 0.90 S

Prediction method: IEDB recommended 2020.04 (NetMHCpan EL 4.0) | High Score = good binder.
a M, membrane protein; N, nucleocapsid phosphoprotein; S, spike glycoprotein.
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the HLA type [20]. For instance, in the case of the HIV infection,
HLA*74:01 is associated with a lower viral load (protection) while
HLA-A*36:01 with a higher viral load (susceptibility) [20]. Also,
regarding the HIV-1 infection outcome, HLA-B*08, HLA-B*35,
HLA-B*53, HLA-B*55, and HLA-B*56 have a lower binding affinity
and a worse prognosis [20]. Likewise, for Hepatitis C virus infec-
tion, HLA-A*03 is associated with spontaneous clearance and
HLA-A*25 with an unfavorable treatment outcome [20]. Another
case is dengue fever, in which HLA-B*35, DRB1*04, *07, *11, and
DQB1*03:02 [21] provide protection. In HPV-16 positive invasive
cervical carcinoma, HLA DRB1*04:07-DQB1*03:02, and
DRB1*15:01-DQB1*06:02 increase vulnerability [21].

Our literature review found that HLA-A*02:02, HLA-B*15:03,
and HLA-C*12:03 have been reported in laboratory and silico as
protective alleles and HLA-A*25:01, HLA-B*46:01 and HLA-
C*01:02 as susceptible alleles for SARS-CoV2 (Table 1) [9]. Our data
supports Barquera et al. findings that described HLA-A*02:02 and
HLA-B*15:03 are the strongest binders of SARS-CoV2 peptides;
whereas HLA-A*25:01, HLA*B46:01 and HLA*C:01:02 are the
weakest binders [22]. HLA-B*46:01 provides susceptibility to
SARS-CoV and SARS-CoV2.

SARS-CoV and SARS-CoV2 have over 90% genetic similarity in S,
M and N proteins [23]. Ou et al. compared convalescent sera from
SARS-CoV and SARS-CoV2 patients and concluded moderate cross-
neutralization activity between viruses [2]. We compared the bind-
ing interaction between SARS-CoV2 T and B cell regions and SARS-
CoV immunogenic regions described by Grifoni et al. [7], demon-
strated limited cross-neutralization and a unique immunity for
SARS-CoV2, and confirmed Ou et al. results [2].

We demonstrated that the protective HLA identified from our
systemic review bound tighter to immunogenic epitopes described
by Grifoni et al. [7]. Additionally, we identified four new epitopes
with strong bindings to the most protective HLA (HLA-B*15:03,
HLA-A*02:02 and HLA-C*12:03), which could be used as potential
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vaccine targets and contribute to an enhanced immunity response
[24] (Table 5). These epitopes are mainly found in the spike pro-
tein, the most virulent and immunogenic region [7,17].

We searched for regional HLA frequency databases in South
America that could provide accurate data; however, the informa-
tion available is limited. The published studies analyzed primarily
organ donors such as renal and bone marrow donors in Colombia
or solid organs donors in Brazil. Furthermore, the Allele Frequen-
cies Net Database also did not provide information from Paraguay,
Bolivia, Guyana, Suriname, and French Guiana. We found in our lit-
erature review that the six HLA allele frequencies resulting in pro-
tection or susceptibility to SARS-CoV2, are uncommon in the
region. These data are comparable with Requena et al., results that
demonstrates only HLA-C*01:02 (susceptible) and HLA-C*12:03
(protective) have a weighted allele frequency (WAF) � 5% [17].

We suggest that different protective HLA alleles could interact
with the virus in South American populations. Therefore, we
searched for the most common HLA alleles in South America
(HLA-A*02, HLA-A*24, HLA-B*25, HLA-B*44, HLA-C*04, HLA-
DQB1*03, HLA-DQB1*02, HLA-DQB1*04, and HLA-DRB1*04), how-
ever, the information is limited, and we could only find HLA alleles
defined at first-field. We mentioned HLA-A*02:02 is a protective
allele in previous studies and we found HLA-A*02 is common in
the region. HLA-A*02:01 and HLA-A*24:02 are also mentioned by
Cuspoca et al., as being the most frequent alleles in Latin America
[25].

For the most common HLA alleles in South America, we calcu-
lated the binding between SARS-CoV2 immunogenic regions. As
mentioned, the IEDB software only allows to perform bindings
with second-field HLA alleles, therefore, we calculated the binding
with the closest HLA allele to the first-field, which correspond to
the first second-field HLA allele found in the software. We are
aware that the first-field HLA allele do not always correspond to
the second-field HLA allele. However, our results gives a general
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idea of the mentioned prediction. Our results demonstrated that
HLA-B*35:01 and HLA-B*44:02 have the tighter bindings. Peru
and Ecuador populations have the highest prevalence HLA-B*35
and may be protected. In contrast, Colombia has the lowest preva-
lence of HLA-B*35 and HLA-B*44. South America is composed of
many ancient American ancestry populations, which share unique
MHC class I loci within them. For instance, the Waorani, a native
tribe from Ecuador and Brazil, have a high frequency of rare glob-
ally MHC class I alleles including HLA-A2 and HLA-A24 [26] which
suggests that selection and genetic drift may explain the presence
of new HLA alleles in South American tribes [26]. Our study rein-
forces the importance of researching HLA variants in different pop-
ulations and encourages the creation of a South America HLA
variant database.

Additionally, we detected the epitopes interacting with the
most common HLA in South America. Requena et al., reported a list
of the best HLA-I candidate epitopes and our data overlap with
IPFAMQMAY, YLQPRTFLL, VASQSIIAY, and YYVGYLQPRTF
(score > 90) [17]. Additionally, the epitopes IPFAMQMAY,
YLQPRTFLL and SYFIASFRLF are also mentioned by Cuspoca et al.,
as potential vaccine peptides [25]. Moreover, we report new epi-
topes for HLA-I that could be useful in the development of a regio-
nal vaccine (Table 5).

In conclusion, we provide bioinformatic evidence that HLA-
B*15:03, HLA-A*02:02, HLA-C*12:03 are protective, and HLA-
A*25:01, HLA-B*46:01, HLA-C*01:02 increase susceptibility
towards SARS-CoV2. We reported two lists of new epitopes (most
of them located in the spike protein), one for the previously
reported protective/susceptibility HLA alleles, and a second for
the most common HLA alleles found in South America. The novel
epitopes could aid in the current vaccine research and alert about
possible adverse immunogenic outcomes. Finally, we showed that
the protective/susceptible HLA alleles are uncommon in South
America, which suggests either other HLA respond to the infection,
or the influence of other environmental factors in the development
of the infection.
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