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Phylogenetic-based inference reveals distinct

transmission dynamics of SARS-CoV-2
lineages Gamma and P.2 in Brazil
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SUMMARY

The COVID-19 epidemic in Brazil experienced two major lineage replacements
until mid-2021. The first was driven by lineage P.2, in late 2020, and the second
by lineage Gamma, in early 2021. To understand how these SARS-CoV-2 lineages
spread in Brazil, we analyzed 11,724 genomes collected throughout the country
between September 2020 and April 2021. Our findings indicate that lineage P.2
probably emerged in July 2020 in the Rio de Janeiro state and Gamma in
November 2020 in the Amazonas state. Both states were the main hubs of viral
disseminations to other Brazilian locations. We estimate that Gamma was 1.56-
3.06 times more transmissible than P.2 in Rio de Janeiro and that the median
effective reproductive number (Re) of Gamma varied according to the
geographic context (Re = 1.59-3.55). In summary, our findings support that line-
age Gamma was more transmissible and spread faster than P.2 in Brazil.

INTRODUCTION

The COVID-19 epidemic in Brazil during 2020 was mostly driven by SARS-CoV-2 lineages B.1.1.28 and
B.1.1.33 in most country regions, and by lineages B.1.1 and B.1.195 at some specific states (Resende
et al.,, 2020a; Candido et al., 2020; Naveca et al., 2021). In late 2020, two descendant sub-lineages of
B.1.1.28 emerged in Brazil and replaced dominant lineages across the country. The first lineage turnover
observed during late 2020 was associated with the emergence and dissemination of the lineage P.2,
previously designated variant of interest (VOI) Zeta, which harbors mutation E484K in the spike protein
(Voloch et al.,, 2021). The lineage P.2 was first detected in the Rio de Janeiro (RJ) state in October 2020
and became the most prevalent lineage in several Brazilian states from November 2020 to January 2021
(Voloch et al., 2021; Lamarca et al., 2021; http://www.genomahcov.fiocruz.br/dashboard-en/). The second
country-wide lineage turnover event took place after the emergence of the lineage P.1, currently
designated variant of concern (VOC) Gamma, in the Amazonas (AM) state in November 2020 (Naveca et
al., 2021; Faria et al.,, 2021). The VOC Gamma harbors multiple mutations in the spike protein and
becomes the dominant lineage in all Brazilian regions by early 2021(Lamarca et al., 2021; Martins et al.,
2021; Silva et al., 2021; Tosta et al., 2021; Dos Santos et al., 2021).

Phylodynamic reconstruction of the spatiotemporal spread pattern of lineages B.1.1.28 and B.1.1.33
supports that densely populated and well-connected urban centers in the Southeastern region were the
main sources of inter-regional SARS-CoV-2 spread during the first epidemic wave in 2020 in Brazil (Candido
et al., 2020). Mathematical modeling also supports that Sdo Paulo (SP) and RJ were the main superspreader
cities of SARS-CoV-2 during the first months of the pandemic in Brazil (Nicolelis et al., 2021). Even though
lineage P.2 and VOC Gamma spread widely through Brazil since late 2020, the routes of regional
dissemination and the onset date of community transmission across different states remain unclear.
Furthermore, despite previous studies estimated that the effective reproductive number (Re) of the VOC
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Gamma was nearly two times higher than non-VOC co-circulating in the AM state (Naveca et al., 2021; Faria Continued
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