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Genomic evidence of SARS-CoV-2 reinfection case with the
emerging B.1.2 variant in Brazil

Dear Editor,

We read with interest the recently published manuscript of
Santos et al., about evidence of reinfection and enhanced severity
in Brazilian healthcare worker! and here we report the first con-
firmed case of SARS-CoV-2 reinfection of a 29-year-old male, med-
ical doctor, from Minas Gerais state, Southeast Brazil.

The duration of acquired immunity conferred by infection with
SARS-CoV-2 is still poorly understood and recently released data
suggest that having COVID-19 may not protect against getting in-
fected again with some of the new variants, evoking the nightmare
of a never-ending pandemic.

Since the report of the first confirmed case of COVID-19 on 26
February 2020 in Sdo Paulo (SP) state, Brazil, the Severe Acute Res-
piratory Syndrome Coronavirus 2 (SARS-CoV-2) has affected more
than 12 million people and to date, has caused approximately 300
thousand deaths in Brazil. % Infection with SARS-CoV-2 leads to de-
tectable, short-lasting, IgG responses®# likely to provide protection
to reinfection. Nonetheless, susceptibility of previously infected in-
dividuals to reinfection, due to the circulation of different SARS-
CoV-2 variants and lineages,5-7 is now starting to be considered a
growing concern.

Here, we present the first confirmed case of SARS-CoV-2 re-
infection in Minas Gerais state, presenting two distinct COVID-19
illnesses from genetically distinct SARS-CoV-2 variants, including
the emerging B.1.2 lineage in Brazil. Identifying cases of SARS-CoV-
2 reinfection is essential to better understand the course of the
COVID-19 pandemic, to monitor the evolution of population herd-
immunity, and to guide strategies for vaccine development.

A 29-year-old male, medical doctor, resident in Sabara, Minas
Gerais state, southeast Brazil, with no comorbidities, presented two
clinical episodes of SARS-CoV-2 infection separated by a 225-day
interval (Fig. 1 panel A).

In the first episode on May 21st, 2020 the patient presented
fever, myalgia, cough, sore throat, and diarrhea for approximatively
10 days (Fig. 1 panel A). Two months after testing positive by RT-
PCR in the first episode, an IgG test against S1 protein by chemi-
luminescence, was performed and showed a positive result (index
value: 5.07 on 07/08/2020), followed by a negative IgG assay on
Mid-December 2020.

The patient’s symptoms returned on January 4th, 2021, after re-
turning from holiday from Rio de Janeiro, when a second nasopha-
ryngeal swab (on January 06th, 2021) (Fig. 1 panel A) was ob-
tained and presented a positive result for SARS-CoV-2 infection by
re-al-time RT-PCR testing.

Viral RNA was extracted from nasopharyngeal swabs and tested
for SARS-CoV-2 using the protocol established by the Center for
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Disease Control and Prevention that targets the Nucleocapsid gene
(CDC, Atlanta).® On both occasions, results of RT-PCR tests target-
ing 2 genes (N1 and N2) were positive for SARS-CoV-2. Antibody
testing (IgG) after the first and the second episode was performed
by chemiluminescence (Alinity™, Abbott).

Cycle threshold values (Cts) of N1, and N2 targets were 15.7, and
18.9 in the first episode and 17.6, and 19.6 in the second episode.
In early February 2021, a second positive IgG assay was also de-
tected (index value: 7,58) (Fig. 1 panel A).

Genome sequencing was then conducted by PGM lon Torrent
(Life Technologies, USA) and a total of 1.486.791 mapped reads for
sample A and 1.228.341 reads for sample B were obtained, result-
ing in a sequencing mean depth >1000 for both samples and a
coverage > 99%.

The distinct viral origin of the two infections was eval-
uated by combining our new isolates (EPI_ISL_1182550 and
EPI_ISL_1182549) with n=3852 representative full-length viral
genomes available on GISAID (https://www.gisaid.org/) up to
March 23rd, 2021, with which phylogenetic inference was per-
formed. Low-quality genomes (> 10% of ambiguous positions) were
excluded. Sequences were aligned using MAFFT? and submitted to
IQ-TREE for maximum likelihood (ML) phylogenetic analysis.® The
statistical robust-ness of individual nodes was determined using
the SH- aLTR test.

Sequence data and phylogenetic analysis, indicated that the two
COVID-19 episodes, were indeed caused by different SARS-CoV-
2 lineages, confirming reinfection. In the first episode, the lin-
eage B.1.1.28 was detected and genomic sequence analysis identi-
fied n=7 mutations ORFlab: P4715L and M6078I; Spike: D614G
and V1176F; Nucleocapsid: R203K and G204R; ORF14: G50N. In the
second infection, the B.1.2 lineage was detected for the first time
in Brazil (Fig. 1 panel B) which showed n=15 mutation ORFlab
(Fig. 1 panel C): T2651, M2606I, L3352F, P4075S, A4489V, P4715L,
N6054D, T6938I, R7014C and T265I; Spike: D614G; ORF3a: Q57H
and G172V; ORF8: S24L; Nucleocapsid: P67S.

In conclusion, our case report describes the first individual in
Minas Gerais state to have symptomatic reinfection with SARS-
CoV-2 with no increases in symptom severity from the first to the
second episode. Our study reports the first detection of the B.1.2
lineage in Brazil, which is mainly circulating in North America, re-
inforcing how the high connectivity of countries can mediate the
introduction of new viral strains. Considering the recent concern of
the rapid rise (starting from late January 2020) of the B.1.2 infec-
tions carrying a substitution affecting amino acid position 677 of
the Spike protein,” our findings reinforce the need for active mon-
itoring of travelers, to follow the real-time spread of new SARS-
CoV-2 variants with possible implications for public health policies
and immunization strategies.
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Fig. 1. Genomic characterization of a COVID-19 reinfection case in Minas Gerais state, Southeast Brazil. (A) Timeline of symptom onset, molecular diagnosis, and sequencing
of specimens; (B) ML tree including the newly SARS-CoV-2 genomes (EPI_ISL_1182550 and EPI_ISL_1182549) recovered from a 29-year-old male resident in Sabara, Minas
Gerais state, Southeast Brazil, with n=3852 representative full-length viral genomes available on GISAID (https://www.gisaid.org/) up to March 23rd, 2021. New genomes
are highlighted with red circles. Branch support (SH-aLTR >0.8) is shown at key nodes; (C) Variant mapping of specimens recovered from the first and the second episode
(For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.).
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Newly generated SARS-CoV-2 sequences have been de-
posited in GISAID under accession numbers EPI_ISL_1182550
and EPL_ISL_1182549.

Declaration of Competing Interest

The authors declare no conflict of interest.

Acknowledgments

We are grateful to all participants in this study and special the
Mater Dei Hospital for their work in combating Covid-19 and for
providing the samples of patients, Flavia Aburjaile and André Fe-
lipe Leal Bernardes for assisting in sending the samples. We also
thank Pan American Health Organization for the financial support
for the sequencing and the collaborators of General Coordination
of Public Health Laboratories: Emerson Luiz Lima Araujo, Gabriela
Andrade Pereira, Rayana de Castro da Paz and Regiane Tigulini de
Souza Jorddo insightful discussions on the best way to present the
data of this manuscript.

References

1. Santos LAD, Filho PGDG, Silva AMF, et al. Recurrent COVID-19 including evi-
dence of reinfection and enhanced severity in thirty Brazilian healthcare work-
ers. J Infect 2021;82:399-406. doi:10.1016/j.jinf.2021.01.020.

. Ministério da Saudde, 2021. Coronavirus Brasil. https://covid.saude.gov.br/.

. Edridge AWD, et al. Seasonal coronavirus protective immunity is short-lasting.
Nat Med 2020;26:1691-3. doi:10.1038/s41591-020-1083-1.

4, Overbaugh ]. Understanding protection from SARS-CoV-2 by studying reinfec-
tion. Nat Med 2020;26:1680-1. doi:10.1038/s41591-020-1121-z.

5. Nonaka CKV, et al. Genomic Evidence of SARS-CoV-2 Reinfection Involving
E484K Spike Mutation, Brazil. Emerg Infect Dis 2021;27 Epub ahead of print.
PMID: 33605869. doi:10.3201/eid2705.210191.

6. Faria NR, et al. Genomics and epidemiology of the P.1 SARS-CoV-2 lineage
in Manaus, Brazil. Science. 2021:eabh2644 Apr 14Epub ahead of print. PMID:
33853970. doi:10.1126/science.abh2644.

7. Hodcroft, E.B. et al. Emergence in late 2020 of multiple lineages of SARS-CoV-
2 Spike protein variants affecting amino acid position 677. Preprint at: https:
/[www.medrxiv.org/content/10.1101/2021.02.12.21251658v1 (2021).

8. Center for Disease Control and Prevention. 2019-Novel Coronavirus (2019-nCoV)
Real-Time RT-PCR Diagnostic Panel. Center for Disease Control and Prevention;
2020 https://www.fda.gov/media/134922/download.

9. Katoh K, Standley DM. MAFFT Multiple Sequence Alignment Software Version
7: improvements in performance and usability. Mol Biol Evol 2013;30:772-80.
doi:10.1093/molbev/mst010.

10. Nguyen LT, Schmidt HA, von Haeseler A, Minh BQ. IQ-TREE: a fast and effective

stochastic algorithm for estimating maximum-likelihood phylogenies. Mol Biol
Evol 2015;32:268-74. doi:10.1093/molbev/msu300.

w N

Vagner Fonseca*!

Coordenagdo Geral de Laboratérios de Satide Piiblica/Secretaria de
Vigildncia em Satide, Ministério da Satide, Brasilia, Distrito Federal,
Brazil

Laboratério de Genética Celular e Molecular, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

[m5G;June 1, 2021;1:0]

Journal of Infection xxx (xxxx) Xxx

KwaZulu-Natal Research Innovation and Sequencing Platform
(KRISP), College of Health Sciences, University of KwaZuluNatal,
Durban 4001, South Africa

Ronaldo de Jesus!

Coordenagdo Geral de Laboratérios de Satide Piiblica/Secretaria de
Vigildncia em Satide, Ministério da Saiide, Brasilia, Distrito Federal,
Brazil

Laboratério de Genética Celular e Molecular, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Talita Adelino!

Laboratério de Genética Celular e Molecular, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Laboratério Central de Satide Piiblica, Fundagdo Ezequiel Dias, Belo
Horizonte, Minas Gerais, Brazil

Alexandre Barbosa Reis!, Breno Bernardes de Souza
Universidade Federal de Ouro Preto, Ouro Preto, Minas Gerais, Brazil

Adriana Aparecida Ribeiro, Natalia Rocha Guimaraes
Laboratério Central de Satide Piiblica, Fundagdo Ezequiel Dias, Belo
Horizonte, Minas Gerais, Brazil

Miriam Teresinha Furlam Prado Livorati, Daniel Ferreira de
Lima Neto

Coordenagdo Geral de Laboratérios de Satide Piiblica/Secretaria de
Vigildncia em Satide, Ministério da Saiide, Brasilia, Distrito Federal,
Brazil

Rodrigo Bentes Kato

Coordenagdo Geral de Laboratérios de Satide Piiblica/Secretaria de
Vigildncia em Saiide, Ministério da Saiide, Brasilia, Distrito Federal,
Brazil

Laboratério de Genética Celular e Molecular, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Layssa Miranda de Oliveira Portela, Leonardo Hermes Dutra,
Carla Freitas, André Luiz de Abreu, Eduardo Regis Melo Filizzola
Coordenagdo Geral de Laboratérios de Satide Piiblica/Secretaria de
Vigildncia em Satide, Ministério da Saiide, Brasilia, Distrito Federal,
Brazil

Arnaldo Correia de Medeiros
Secretaria de Vigildncia em Satide, Ministério da Satide, Brasilia,
Distrito Federal, Brazil

Felipe Campos de Melo Iani

Laboratério de Genética Celular e Molecular, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Laboratério Central de Satide Ptiblica, Fundagdo Ezequiel Dias, Belo
Horizonte, Minas Gerais, Brazil

Glauco Carvalho
Laboratério Central de Satide Piiblica, Fundagdo Ezequiel Dias, Belo
Horizonte, Minas Gerais, Brazil

José Lourenco
Department of Zoology, University of Oxford, Oxford OX1 3PS, UK

Tulio de Oliveira

KwaZulu-Natal Research Innovation and Sequencing Platform
(KRISP), College of Health Sciences, University of KwaZuluNatal,
Durban 4001, South Africa

Centre for the AIDS Programme of Research in South Africa
(CAPRISA), Durban, South Africa

Luiz Carlos Junior Alcantara**, Marta Giovanetti**

Laboratério de Genética Celular e Molecular, Universidade Federal de
Minas Gerais, Belo Horizonte, Minas Gerais, Brazil

Laboratério de Flavivirus, Instituto Oswaldo Cruz, Fundag¢do Oswaldo
Cruz, Rio de Janeiro, Brazil


https://doi.org/10.1016/j.jinf.2021.01.020
https://covid.saude.gov.br/
https://doi.org/10.1038/s41591-020-1083-1
https://doi.org/10.1038/s41591-020-1121-z
https://doi.org/10.3201/eid2705.210191
https://doi.org/10.1126/science.abh2644
https://www.medrxiv.org/content/10.1101/2021.02.12.21251658v1
https://www.fda.gov/media/134922/download
https://doi.org/10.1093/molbev/mst010
https://doi.org/10.1093/molbev/msu300

JID: YJINF

V. Fonseca, R. de Jesus, T. Adelino et al.

*Corresponding author at: Coordenacdo Geral de Laboratérios
de Sadde Pdblica/Secretaria de Vigilancia em Sadde, Ministério
da Satde, Brasilia, Distrito Federal, Brazil. **Corresponding
authors at: Laboratério de Genética Celular e Molecular,
Universidade Federal de Minas Gerais, Belo Horizonte, Minas
Gerais, Brazil.

E-mail addresses: vagner.fonseca@saude.gov.br (V. Fonseca),
luiz.alcantara@ioc.fiocruz.br (L.CJ. Alcantara),
marta.giovanetti@ioc.fiocruz.br (M. Giovanetti)

T These authors contributed equally to this work.

[m5G;June 1, 2021;1:0]

Journal of Infection xxx (xxxx) Xxx


mailto:vagner.fonseca@saude.gov.br
mailto:luiz.alcantara@ioc.fiocruz.br
mailto:marta.giovanetti@ioc.fiocruz.br

	Genomic evidence of SARS-CoV-2 reinfection case with the emerging B.1.2 variant in Brazil
	Ethical approval
	Data availability
	Declaration of Competing Interest
	Acknowledgments
	References


