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Genomic analysis reveals dynamics of SARS-CoV-2 during 
the initial phases of the COVID-19 outbreak in the 
Dominican Republic
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ABSTRACT Genomic sequencing of severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) has been widely instituted during the coronavirus disease 2019 (COVID-19) 
pandemic to track the emergence and spread of new lineages. While this powerful 
tool can influence public health decisions and therapeutic development, not all regions 
of the world have had equal access to sequencing capacity, affecting surveillance. 
One such underrepresented region is the Caribbean islands, including the Dominican 
Republic (DR). To determine retrospectively what lineages were circulating in the DR in 
the first year of the pandemic, when there were strict travel restrictions imposed, we 
sequenced SARS-CoV-2 from nasal swab and saliva samples collected between July 2020 
and February 2021. We investigated whether COVID-19 outbreaks were seeded by single 
or multiple introductions and established epidemiological linkages to other countries. 
Using 98 newly sequenced samples, we identified 16 SARS-CoV-2 lineages in the DR, 
indicating many independent introductions from diverse geographic areas. Further, we 
show that analyzing both globally prevalent and globally rare lineages within the DR 
highlights different aspects of international disease transmission.

IMPORTANCE This study uses genome sequencing of severe acute respiratory syndrome 
coronavirus 2 samples collected in an undersampled region of the world—the Car­
ibbean, specifically the Dominican Republic—to make novel inferences about the 
dynamics of disease spread during a period of the coronavirus disease 2019 pandemic 
when many diverse lineages were co-circulating globally.

KEYWORDS COVID-19 pandemic, genomic epidemiology, SARS-CoV-2 genomics, 
Dominican Republic

S evere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged in late 
2019 from Wuhan, China, and is the etiological agent of coronavirus disease 2019 

(COVID-19). The virus quickly spread globally and was declared a pandemic by the 
World Health Organization in March 2020. Viral whole genome surveillance sequencing 
and sharing of genomic data were instituted internationally on a scale never seen 
in previous disease outbreaks (1) to track the dynamics of SARS-CoV-2 evolution and 
transmission. This effort helped in the timely identification of new emerging SARS-CoV-2 
lineages (2–5), in adapting infection control intervention, in mitigating effects on public 
health infrastructure, and in tracking the spread of viral lineages across the world (6–8). 
However, the availability of surveillance sequencing has been highly heterogeneous 
(1), with thousands of SARS-CoV-2 samples sequenced per week in some countries (9), 
and only tens of samples per week in others (10). Given the power of sequencing to 
detect the circulation of novel viral lineages and inform the development of diagnostic 
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tools, therapeutics, and non-pharmaceutical interventions (11), increasing the breadth of 
viral surveillance sequencing across the world should be a high priority as sequenc­
ing capacity develops.

One such under-surveilled region was the Caribbean islands, including La Hispaniola, 
a shared island between the Dominican Republic (DR) and Haiti (12). The DR is the third 
most populous country in the region, with more than 11 million citizens, and a popular 
tourism destination. The first case of COVID-19 in the DR was identified on 1 March 2020 
from an individual who had traveled to Italy (13). Of the over 200,000 cases reported in 
the DR in the first 1.5 years of the pandemic, from the beginning of 2020 through June 
2021, only 289 SARS-CoV-2 whole genome sequences were publicly available on Global 
Initiative on Sharing All Influenza Data (GISAID) in that same timeframe. The limited 
number of sequences is particularly noteworthy, especially in contexts where strict travel 
restrictions were imposed during the early stages of the pandemic.

To retrospectively understand how tourism and regional factors drove the 
dynamics of the early COVID-19 pandemic in the DR and provide a better under­
standing of how human behaviors and travel impacted the Caribbean region, we 
performed whole genome sequencing of samples collected between 29 July 2020 
and 25 February 2021. We used phylogenetic analysis and international travel data 
to report what SARS-CoV-2 lineages were circulating, whether SARS-CoV-2 outbreaks 
in the DR were seeded by a single or multiple introductions, and from where those 
introductions originated.

MATERIALS AND METHODS

Sample collection

Saliva and nasopharyngeal swab samples were obtained from patients with respiratory 
symptoms and their contacts. Samples were collected at different primary care and 
hospital facilities. After PCR testing, all results were returned for clinical decisions, and an 
anonymized aliquot was frozen for sequencing analysis. RNA extraction was performed 
following the protocol provided by the IVD RADI PREP swab and stool DNA/RNA 
extraction kit (KH Medical Co., Republic of Korea). The sample was confirmed to be 
SARS-CoV-2 positive (cycle threshold [Ct] value of 26) by real-time quantitative PCR 
(RT-qPCR) using the virellaSARS-CoV-2 seqc amplification protocol (gerbion GmbH & Co., 
Germany).

SARS-CoV-2 whole genome sequencing

Amplification of viral genomes, library construction, and genomic analysis were done 
according to the protocols available at https://github.com/GhedinSGS/SARS-CoV-2_anal­
ysis. Briefly, SARS-CoV-2 genomes were amplified using Qiagen OneStep Ahead RT-PCR 
kit (cat 220211). Libraries were constructed using Illumina Nextera XT (cat FC-131-1096) 
at 0.25× the volume described in the protocol. Libraries were pooled equimolarly 
and sequenced on the Illumina NextSeq500 and NextSeq2000 using the 2 × 150 bp 
paired-end protocol. Adapters and primers were trimmed, reads were aligned to the 
Wuhan/Hu-1 strain (NC_045512.2), and the two libraries for each sample were merged. 
Consensus sequences were assembled using the Timo and GATK pipelines, with a 
minimum of 5× read coverage required to call nucleotides at each site.

Summarization of publicly available SARS-CoV-2 data from GISAID

Table S1 includes all SARS-CoV-2 sequences from GISAID that were collected in the 
DR from the beginning of the pandemic through June 2021. These sequences were 
collected from humans and classified by GISAID as complete, high coverage, and 
collection date complete.
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Lineage calling

SARS-CoV-2 genome sequences with coverage of at least 20,000 nucleotides was input 
into pangolin v. 3.1.20 (14, 15) for lineage calling and Nextclade (16) v. 2.12.0 for clade 
classification.

Phylogenetics analysis

A maximum likelihood phylogenetic tree was constructed using the Nextstrain CLI (17) v. 
3.0.6 ncov workflow v12, which uses nextalign for sequence alignment and IQTree v. 2.2.0 
with the GTR substitution model (18) for tree building. Trees were plotted in R using the 
packages ggplot (19) and ggtrees (20).

Global phylogenetic tree

All DR samples sequenced for this project with 25,000 nucleotide coverage or higher 
were included in a phylogenetic tree on a diverse global background. The background 
includes a random sample of SARS-CoV-2 sequences publicly available on GISAID that 
were collected between 1 July 2020 and 31 March 2021. The background samples were 
chosen by randomly selecting 500 samples from North America, South America, Asia, 
Africa, Europe, Oceania, and Central America. Up to 100 samples were randomly selected 
from each Caribbean Island, except for the DR where all available samples were included. 
The distribution of samples per country is in Table S2. All background samples fulfilled 
the GISAID criteria of being high quality, complete, included completed collection dates, 
and were collected from humans (Table S3). Background data set metadata and FASTA 
sequences were downloaded from GISAID on 28 March 2023. A maximum likelihood 
phylogenetic tree was made as described above.

B.1.575 phylogenetic tree

A total of 3,681 B.1.575 sequences was downloaded from GISAID on 4 November 2024 
to construct a background data set. The majority of sequences (89.0%) were from the 
United States (USA), and 62.7% were collected in the eastern USA region, primarily 
New York. The SAMPI subsampling tool, available at https://github.com/jlcherry/SAMPI, 
was used to randomly subsample the data set over space and time, including no more 
than 50 sequences from the following locations: Asia, Europe, Oceania, South America, 
Central America, Caribbean (not including DR), USA (East region), USA (Midwest), USA 
(South), USA (West), and DR (not including this study). Fewer than 50 sequences were 
available for South America (n = 42), the Caribbean (n = 35), and Central America (n 
= 9). The final background data set included 469 publicly available global sequences 
from GISAID, sampled over a 13-month period from 23 October 2020 (hCoV-19/USA/
TX-HMH-MCoV-15455/2020) to 17 November 2021 (hCoV-19/USA/NY-NYULH3718/2021). 
The final data set included these 469 GISAID sequences plus 26 samples sequenced for 
this study (Table S4).

To infer the transmission dynamics of the B.1.575 lineage, an ancestral state 
reconstruction was performed using the Markov Chain Monte Carlo (MCMC) methods 
available in the Bayesian Evolutionary Analysis Sampling Trees (BEAST) v.1.10.4 package 
(21). Sequences were aligned using Nextalign CLI (16) v2.12.0, then untranslated regions 
and intergenic regions were trimmed manually. A relaxed uncorrelated lognormal 
(UCLN) clock was used, with a Hasegawa–Kishino–Yano (HKY) model of nucleotide 
substitution with gamma-distributed rate variation among sites. An exponential 
population growth model was used during this early stage of SARS-CoV-2 epidemic 
growth in an immunologically naïve population. The MCMC chain was run separately 
four times using the BEAGLE 3 (22) library to improve computational performance, until 
all parameters reached convergence, as assessed visually using Tracer v.1.7.2. At least 
10% of the chain was removed as burn-in, and runs for the same data set were combined 
using LogCombiner v1.10.4. A MCC tree was summarized using TreeAnnotator v.1.10.4 
and visualized using the ggtrees (20) package in R.
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A lineage phylogenetic tree

All publicly available viral sequences from human samples from the A lineage with 
GISAID’s high coverage designation, including its sub-lineages, were downloaded from 
GISAID on 21 February 2023 (Table S5). A maximum likelihood phylogenetic tree was 
made as described above, but relaxing the coverage criteria to a minimum of 21,000 
nucleotides in the Nextstrain build parameters.

COVID-19 case data

The number of COVID-19 cases was obtained from Our World In Data (https://ourworl­
dindata.org/) on 8 November 2022.

COVID-19 non-pharmaceutical interventions data

Date ranges for non-pharmaceutical interventions in the DR, including international 
border closures, restrictions on internal movement, school closures, stay-at-home orders, 
restrictions on large gatherings, and masking requirements were obtained from Our 
World in Data (https://ourworldindata.org/) on 8 November 2022. Total border closures 
and bans on high-risk regions were included for classification as having a closed border. 
Recommended and required movement restrictions were both considered as part of 
“movement within country restricted.” “School closure” includes when schools were 
required to close at some or all grade levels, and “stay-at-home” includes when stay 
at home was recommended or required. No large gatherings classification includes 
any gathering over 100 people required or recommended to be canceled. “Masking 
requirements” include when masking was required whenever outside the home or when 
required in public places.

Travel data

To investigate the international spread of SARS-CoV-2, we obtained international flight 
passenger data from OAG (https://www.oag.com). OAG collects passenger bookings 
data, which accounts for true origin and destination of flight. We obtained the monthly 
number of passengers traveling into the Dominican Republic by air from all countries. 
The air passenger data used in this study are proprietary and were purchased from OAG 
Aviation Worldwide Ltd. These data were used under a license for the current study and 
so are not publicly available.

RESULTS

Descriptive statistics of the data set

The Caribbean region had a relatively low case burden, potentially due to its island 
nation characteristics, airport closures, and to the early use of non-pharmaceutical 
interventions, such as mask mandates, school closures, and limits to large gatherings. 
On the other hand, case detection could have been low due to limited availability 
of laboratory infrastructure, technical personnel, reagents due to border closures, and 
testing availability. The DR accounted for 43% of confirmed cases in the Caribbean 
region in the first 16 months after the first COVID-19 case was reported (23) (Fig. 
1A), although they make up 25% of the population, and 289 complete SARS-CoV-2 
genomes collected through June 2021 are publicly available from the DR on the GISAID 
database as of 7 May 2024 (Table S1). To better understand the contribution of the DR 
to regional and international spread of the virus, we sequenced SARS-CoV-2 genomes 
from nasopharyngeal swab and saliva samples collected between 29 July 2020 and 25 
February 2021. Of these, 98 samples yielded high enough quality sequence data to be 
classified by Pango (14) and be included in further analyses. The primary difference 
between successfully and unsuccessfully sequenced samples was in their viral titer (Ct 
value) (P < 0.001). For the individuals for which samples had sufficient sequencing 
coverage, the mean age was 38 years old, and 47% of sampled individuals identified as 
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male (Table 1). These samples were collected across seven regions of the DR, but the 
majority (84%) were from Ozama (Fig. 1B), which includes Santo Domingo, the largest 
city and capital. Sampled patients were both symptomatic (n = 34) and asymptomatic 
(n = 64), but there was no statistically significant difference between age, sex, locality, 
or Pango lineage between these two groups. Most sequences were classified as Pango 
lineages B.1 (27%), B.1.1 (25%), and B.1.575 (26.5%) (Table 1). These samples also spanned 
a large diversity of Nextstrain clades (16), a more general lineage classification system. 
This data set includes many of the lineages previously identified to be circulating in the 

FIG 1 COVID-19 precautions and sample collection in the DR. (A) Plot of new COVID-19 cases in the DR with timeline of 

government restrictions in the DR. Orange indicates international border closures; dark yellow indicates masking require­

ments in public spaces; dark green indicates restriction on movement within the DR; turquoise indicates restrictions on 

gatherings of 100 people or greater; blue indicates public school closures; and pink indicates non-essential workers required 

or recommended to work from home and study dates are highlighted with yellow box (July 2020 to February 2021). (B) Map 

of the regions of the DR. Darker shades of blue indicate greater number of samples collected from that region for this study. 

(C) Comparison of SARS-CoV-2 lineages collected from the DR and made available on GISAID vs samples sequenced during the 

sampling period of this study. Color represents nextclade lineage, while Y axis lists PANGO lineages. Size indicates the number 

of genome sequences of that lineage on that date.
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DR at that time and provides support for earlier transmission of lineages, such as B.1.575 
and B.1.1, than previously reported (Fig. 1C).

SARS-CoV-2 lineages and diversity in a global context

To understand how the diversity of SARS-CoV-2 lineages in the DR compared with the 
global diversity of SARS-CoV-2 during the time of sample collection, we constructed 
a maximum likelihood phylogenetic tree using samples from all Caribbean islands, 
including those of our sequenced samples with sequence coverage over at least 25,000 
nucleotides, and a random sample of global SARS-CoV-2 sequences (more detailed 
subsampling in Materials and Methods) that represent a large diversity of SARS-CoV-2 
variants (Fig. 2A). The samples collected from the DR were spread across many clades 
of the global tree of SARS-CoV-2 samples (Fig. 2B). Uneven sequencing of SARS-CoV-2 
globally has led to some regions and timeframes being underrepresented in the tree, 
and thus there are gaps in viral evolutionary paths. Because of these gaps, and due to 
limited genetic diversity in the early pandemic, there are several polytomies present, 
indicating that more data may be needed to differentiate these closely related lineages. 
Nevertheless, our results suggest many independent introductions of SARS-CoV-2 into 
the DR in the first year of the pandemic, despite some travel restrictions.

TABLE 1 Summary statistics of the study participants whose samples had high enough coverage for 
lineage callinga

Characteristic Asymptomatic (n = 64) Symptomatic (n = 34)

Age, mean; range (SD) 38.2; 2–81 (15.5) 38.4; 20–89 (14.6)
Sex, n (%)
  Female 35 (35.7) 17 (17.4)
  Male 29 (29.6) 17 (17.4)
Patient location, n (%)
  Cibao Nordeste 4 (4.1) 0
  Cibao Norte 2 (2.04) 1 (1.02)
  Enriquillo 2 (2.04) 0
  Ozama 51 (52.04) 32 (32.7)
  Valdesia 5 (5.1) 0
  El Valle 0 1 (1.02)
PANGO lineage, n (%)
  B.1 20 (20.4) 7 (7.1)
  B.1.1 17 (17.35) 8 (8.2)
  B.1.1.231 1 (1.02) 0
  B.1.177.3 1 (1.02) 0
  B.1.234 4 (4.1) 0
  B.1.429 1 (1.02) 0
  B.1.478 1 (1.02) 0
  B.1.575 16 (16.3) 10 (10.2)
  B.1.596 1 (1.02) 0
  B.1.623 2 (2.04) 0
  P.1 0 1 (1.02)
  A.2.5 0 2 (2.04)
  B.1.1.207 0 1 (1.02)
  B.1.177 0 3 (3.1)
  B.1.2 0 1 (1.02)
  B.1.605 0 1 (1.02)
aAge, sex, and symptomology were reported by the participant at time of sample collection; region represents the 
region in which the sample was collected, and lineage was determined by pangolin.
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B.1.1 phylogenetics

First, we investigated the transmission of one of the most widespread lineages in the 
DR, the B.1.1 lineage. This lineage was highly represented in our data set and globally 
widespread with over 40,000 cases sequenced in the timeframe of this study across 131 
countries (covSPECTRUM, https://cov-spectrum.org/). We used the phylogenetic tree of 
DR samples on a global and Caribbean-centered background to focus on the transmis­
sion dynamics of the B.1.1 lineage (corresponding to NextStrain clades 20A, 20B, and 20E; 
Fig. 2B). The samples from the DR sequenced as part of this study clustered as a mix of 
small clusters (Fig. 3A, C, and D) and singletons (Fig. 3B). The number of distinct clusters 
suggests several introductions of B.1.1 into the DR. The samples cluster with samples 
collected across large geographic regions, including from North and South America, 
Asia, Africa, and other Caribbean islands. While limited sampling and polytomies within 
the larger B.1.1 clade prevent confident determination of where introductions to the 
DR began, this evidence suggests that the B.1.1 lineage was introduced many times, 
likely from diverse geographic regions, and circulated within the DR broadly throughout 
late 2020 and early 2021. This also corresponds to when the DR reduced their border 
restrictions in the summer and fall of 2020 (Fig. 1A), increasing the opportunities for 
travelers to have spread SARS-CoV-2 lineages from other countries.

B.1.575 lineage phylogenetics

Internationally, the B.1.575 lineage (corresponding to the NextStrain clade 20C) only 
made up 0.13% of cases in the same sampling period (covSPECTRUM, https://cov-spec­
trum.org/), leading us to investigate the transmission dynamics of this lineage and 
whether it represented an outbreak originating from within the DR. We identified 26 
cases of the B.1.575 lineage in our sample set from the DR, making up 26.5% of cases 
we sequenced. Globally, some of the earliest B.1.575 cases were detected in DR (e.g., 

FIG 2 Nextclade lineage of SARS-CoV-2 samples by region of sample collection. (A) Distribution of publicly available SARS-CoV-2 whole genome sequences from 

GISAID colored by NextStrain clade (see Materials and Methods for more detailed sampling method) used for global phylogenetic tree. (B) Maximum likelihood 

phylogenetic tree of all high-coverage samples sequenced for this study on a randomly sampled global background. Background was then downsampled to 500 

sequences. The color of the tree tip represents the NextStrain clade of the sample. Nodes circled in black represent samples collected and sequenced for this 

study. Branch lengths are measured in substitutions/nucleotide site/year. Newick files are included as supplemental data files for additional viewing of this tree 

before downsampling.
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DR0114, sampled 12 November 2020). We constructed a Bayesian timescale phyloge­
netic tree that included the 26 B.1.575 viruses sequenced in DR for this study, plus a 
random sample of 469 publicly available sequences from GISAID of the B.1.575 lineage 
(Table S4). DR B.1.575 sequences are dispersed through the B.1.575 tree, exhibiting high 
genetic diversity for such a small country (Fig. 4A). As a comparison, all 18 samples of the 
B.1.575 lineage from the Caribbean island of Bonaire form a single clade, suggesting a 
single point-source outbreak during February–March 2021, with no observable onward 
transmission to other locations (Fig. 4B). The high genetic diversity of B.1.575 in DR, 
represented by a large number of singletons and small clusters positioned in different 
regions of the tree (Fig. 4A), could arise from (i) multiple independent virus introductions 
into DR, primarily exported from the United States (Fig. 4C), (ii) B.1.575 originating in 
DR and subsequently spreading to the United States and other locations, and (iii) a 
combination of both, with transmission back and forth between DR and the United 
States. Many DR samples cluster with viruses from the United States, especially New York 
(Fig. 4B), which is to be expected as 89% (n = 3,275) of all B.1.575 sequences publicly 
available on GISAID were reported from the United States, and 29% (n = 977) of those 
from New York state, the most from any single state. (By prevalence as a percentage of 
total sequences, the top five U.S. states with B.1.575 samples were in descending order 
Pennsylvania, New Jersey, New York, New Hampshire, and Rhode Island.) Additionally, we 
observe several instances of samples from the DR closely clustering with samples from 
the Caribbean or Central America, indicating close genetic relatedness and highlighting 
potentially more complex transmission chains that include multiple Caribbean islands 
and Central American countries.

In analyzing the Markov jumps between regions, a measure of gene flow, we see 
that the highest rates of gene flow are between the USA and DR, and vice versa (Fig. 
4C). There was not sufficient resolution in the phylogeographic analysis, particularly in 

FIG 3 Multiple introductions of the B.1.1 lineage. Sub-trees of the B.1.1 lineage (20A, B, and E clades) from Fig. 2, but without the subsampling described in 

Fig. 2B. (A–D) Instances within the full tree (available as a newick file) where DR B.1.1 samples clustered together. Color represents the region the sample was 

collected; nodes with bold borders represent samples sequenced for this study (sample names in red), while nodes with lighter borders represent samples 

downloaded from GISAID. Branch lengths are measured in substitutions/nucleotide site/year. Newick files are included for additional viewing of the full tree.
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the location state of trunk branches (often <0.5), to confidently determine the ancestral 
origin of B.1.575 and whether it originated in the DR or United States (possibly NY). 
Due to under-sequencing of SARS-CoV-2 from many Caribbean and Central American 
countries, it was also not possible to determine if these transmission chains comprised 
movement between additional countries or island states not included in this phylogeny. 
Regardless, the diversity of the strain and high frequency of detection of this rare lineage 
in the DR indicate that, although B.1.575 was rare globally, it had an outsized impact 
on the SARS-CoV-2 epidemic in DR in late 2020 and early 2021 and traveled frequently 
between the DR and the USA.

A lineage phylogenetics

We also investigated two A.2.5 samples that were collected in February of 2021 in 
Ozama, DR. To put these two samples into global context, we built a maximum likelihood 
phylogenetic tree of all publicly available A lineage samples from this time period (Fig. 
5A). Based on their distance within the phylogenetic tree, the A.2.5 samples were likely 
introduced independently into the DR. Both samples are found in clusters including 
samples from the USA and Panama (Fig. 5B), and one sample clusters most closely to 

FIG 4 Multiple introductions of the B.1.575 lineage. (A) A Bayesian time-scaled phylogeny was constructed using BEAST. Color represents the location where 

the sample was collected, and date is plotted on the x axis. Clusters that are enlarged in panel B are highlighted with yellow boxes. (B) Clusters I, II, and III, 

respectively from panel A, enlarged to see regions and tree phylogeny more closely. (C) Heatmap of the Markov jumps from the phylogenetic tree in panel 

A, where darker orange represents greater number of Markov jumps, and light gray represents low number of Markov jumps.
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another DR A lineage sample found on GISAID, suggesting potential transmission within 
the DR (Fig. 5C).

These transmission patterns between the United States, Panama, and the DR are also 
supported by patterns in international travel. When looking at the number of passengers 
flying to the DR between 1 January 2021 and 31 March 2021 around the time the two 
Lineage A samples were collected, the greatest number of travelers to the DR were on 
flights that originated in the United States and Panama, making up 70.6% (315,837) and 
5.1% (22,788) of all travelers to the DR, respectively. Specifically, 50% (159,905) of all US 
flights came from NY state, potentially providing further support for transmission chains 
between NY and DR. Overall, a lineage transmission was rare globally, but more prevalent 
in regions near the DR, especially Panama and the United States. Tracking of uncommon 
lineages highlights transmission between and within the United States, Central America, 
and the Caribbean islands during the beginning of 2021.

DISCUSSION

Among the 98 SARS-CoV-2 genome sequences we analyzed from samples collected 
between July 2020 and February 2021 in the DR, we detected 16 different lineages. 
We used a maximum-likelihood phylogenetic tree analysis to determine that multiple 
introductions of SARS-CoV-2 occurred from North and South America, Asia, Africa, and 
the Caribbean, and that some lineages, such as B.1.1, were introduced many times 
independently. B.1.1 was a dominant lineage in the Americas at this time, and it is 
not surprising that B.1.1 would be introduced into DR frequently. It is less apparent 

FIG 5 Two introductions of the A lineage into the DR and Caribbean focused spread. Maximum likelihood phylogenetic tree of the A lineage. (A) A phylogenetic 

tree built on all A lineage samples that are publicly available. The background was randomly downsampled by 25%, then the parental clade containing both 

samples sequenced in this study was selected. Branch lengths are measured in substitutions/nucleotide site/year. Newick files are included as supplemental data 

files for additional viewing of this tree. (B and C) Subsections of the full tree in which samples we sequenced cluster. Color represents the region the sample 

was collected; nodes with bold borders in panels B and C represent samples sequenced for this study (sample names in red), while nodes with lighter borders 

represent samples downloaded from GISAID.
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why a rare lineage such as B.1.575 would be detected at such high frequency into DR, 
raising the possibility that the lineage originated in DR, rather than being imported 
multiple times independently. Despite >900 B.1.575 sequences available from New York 
on GISAID, none were collected prior to December 2020, whereas B.1.575 was sampled 
several weeks earlier in DR (12 November 2020). Prior studies found evidence of novel 
SARS-CoV-2 lineages originating in undersampled developing countries (24), supporting 
this as a possibility. New York has a large Dominican American population (almost 40% 
of the US Dominican population) (25), which is consistent with high rates of B.1.575 
movement between DR and NY. Going forward, sampling in passengers arriving and 
departing from airport hubs and recording metadata on the port of origin and destina­
tion could provide crucial insights into the distribution of viral genetic diversity around 
the world and the direction of virus movement.

We initially anticipated that many samples of a rare lineage, such as B.1.575, in a small 
region like the DR sampled during the same epidemiological weeks would suggest a 
country-wide outbreak. Rather, we found that the within-lineage diversity was consistent 
with many introductions and small outbreaks. These data suggest a surprising dynamic 
where a globally rare lineage could be actively moving in and out of the Dominican 
Republic over the course of months, potentially suggesting missing information and 
sampling from other regions that could better explain this phenomenon. For exam­
ple, on epidemiological week 71 a B.1.575 sublineage, B.1.575.2, was reported in the 
Dominican Republic and later associated with an outbreak in Pamplona, Spain (26). The 
B.1.575 lineage contains the membrane protein change V70L, which was shown to have 
greater biological fitness via increased glucose uptake during viral replication compared 
to the parental B.1 lineage (27). The B.1.575.2 sublineage reported in Spain in the 
summer of 2021 contained the Spike E484K mutation seen in many variants of concern 
(28). Genomic surveillance identified changes in fitness and mutational signatures in the 
B.1.575 lineage, some of which were also found in variants of concern. But important 
gaps in SARS-CoV-2 genomic surveillance leave open questions regarding why such 
a rare lineage as B.1.575 would be introduced repeatedly into the DR when global 
prevalence was low. One potential explanation could be the frequent traveling between 
the two countries (25), but another explanation could be that other regions with large 
B.1.575 lineage outbreaks were severely undersampled, such as the neighboring country 
Haiti (29).

Interestingly, two A.2.5 samples were discovered in our data set from February 2021. 
The A and B lineages were briefly co-circulating early in the pandemic with the B 
lineage taking over globally. In the first quarter of 2021, lineage samples made up only 
0.38% of all SARS-CoV-2 samples sequenced globally, but 86% of SARS-CoV-2 samples 
sequenced in Panama (COV-Spectrum, https://cov-spectrum.org/). Although our A.2.5 
lineage samples had relatively low sequencing coverage, they appeared to be closely 
related to ones collected from Panama and the United States, lending support to the 
idea that Central America and the Caribbean maintained transmission of A lineages even 
as B lineages became globally dominant.

Some limitations to this study include that 84% of the samples are from Ozama, 
the region containing the capital city, and thus pandemic dynamics involving rural 
residents may have been missed. The primer tiling scheme used for sequencing in this 
study relied on relatively large (~2 kb) amplicons, resulting in lower average coverage 
than might be expected because failure of just one or a few primers results in larger 
drop-outs than in a scheme utilizing smaller amplicons, compounding the problem of 
biospecimen instability. As international consortia develop and adapt best practices 
for sequencing, measures of robustness should take into account the possibility of 
variable sample quality due to the conditions under which samples are collected, stored, 
and shared. Additionally, uneven background sequencing globally still leaves Caribbean-
wide dynamics challenging to address and the source of introductions impossible to 
confidently identify.
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Future virus genomic sequencing of under-surveilled regions could provide 
additional understanding of how a pandemic progresses through those regions, and 
thus what can be done to prevent future outbreaks. Further, developing global viral 
sequencing programs can better equip the global community to address emergence and 
spread of future viral variants before they become widespread.

Conclusion

We sequenced SARS-CoV-2 samples collected from the DR during the early COVID-19 
pandemic to better understand the dynamics of lineage transmission across under-sur­
veilled regions, such as the Caribbean islands. We found the presence of 16 different 
lineages and evidence of multiple SARS-CoV-2 introductions from multiple regions. Even 
this relatively small data set reflected the presence of what appeared to be a long-lived 
hotspot of lineage A descendants concentrated in Central America and the Caribbean. 
The globally prevalent B.1.1 lineage was repeatedly introduced into the DR from several 
different countries, possibly reflecting the role of international tourism. Finally, the 
repeated introduction of the globally rare B.1.575 lineage into the DR from the Uni­
ted States is potentially consistent with ongoing epidemiological linkages between 
immigrant communities and their countries of origin, though absence of contact 
tracing or individual demographic data precludes definitive conclusions. Altogether, 
these results highlight surprising epidemiological phenomena and the important role 
of widespread surveillance sequencing, even when limited in depth, to understand 
transmission dynamics of SARS-CoV-2 globally.

Highlights

• The A lineage circulated in Central America and the Caribbean throughout 2020, 
despite a rapid decline in its global prevalence in the early pandemic.

• The globally widespread B.1.1 lineage was likely repeatedly introduced into the DR 
from several countries.

• Some of the earliest sequences of the rare B.1.575 lineage were found in the DR, 
either imported from the United States or possibly emerging first in the DR.
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