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Full genome sequence of the first SARS-CoV-2 detected in Mexico
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Abstract

SARS-CoV-2 was first detected in the city of Wuhan, Hubei Province, China. In this report, we describe the complete genome
sequence of the first imported SARS-CoV-2, detected in a Mexican patient who had traveled to Bergamo, Italy. Phylogenetic
analysis showed that this isolate belongs to subclade A2a (lineage G) and is closely related to isolates from Finland, Germany
and Brazil, all of which were from patients with a history of travel to Italy. This is the first report of the complete genome

sequence of this virus in Mexico.

Virus name: hCoV/Mexico/CDMX/InDRE_01/2020
GISAID accession ID: EPI_ISL._412972

A novel coronavirus, recently named severe acute respiratory
syndrome-related coronavirus type 2 (SARS-CoV-2), was
identified in the city of Wuhan, Hubei Province, China, in
December of 2019 It is betacoronavirus that affects the lower
respiratory tract and manifests as pneumonia in humans [1,
2]. According to the Johns Hopkins University Coronavi-
rus Resource Center and the Daily Technical Statement on
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New Coronavirus Cases Worldwide (COVID-19) issued by
the Secretary of Health of Mexico, as of March 20, 2020,
234,072 confirmed cases have been reported worldwide with
9840 deaths. In Mexico, 203 cases have been confirmed,
with two deaths reported [3, 4]. At the time of this writ-
ing, 768 complete genomic sequences of SARS Cov-2 have
been obtained and deposited in the GISAID database, and
10 clades have been defined from phylogenetic studies car-
ried out with these sequences (Al, Ala, A2, A2a, A3, AS,
B, B1, B2 and B4) [5].

Here, we report the complete genome sequence of SARS-
CoV-2 from the first imported case of COVID-19 detected in
Mexico. The sample hCoV/Mexico/CDMX/InDRE_01/2020
was obtained directly from a nasopharyngeal swab from a
35-year-old male patient (InDRE 1198) residing in Mex-
ico City who had a confirmed diagnosis of SARS-CoV-2
on February 27, 2020 and had traveled to Bergamo, Italy,
between February 16 and 22, 2020.

A diagnostic test for COVID-19 was first conducted
at the Instituto Nacional de Enfermedades Respiratorias,
Mexico City, on February 27, 2020. Following the national
guidelines of the Mexican Ministry of Health [6], a sample
was sent to the National Influenza Center at the Instituto
de Diagnostico y Referencia Epidemiologicos (InDRE); the
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confirmatory diagnosis was conducted using a real-time RT-
PCR protocol to detect SARS-CoV-2 [7], and of a 221-bp
fragment of the region coding for the orflab polyprotein
was sequenced by the Sanger method and will be published
elsewhere. The sample from the patient had a cycle threshold
value of 19.5 for the E gene and 20.4 for the RARP gene.

The complete virus genome from the positive case was
amplified using the novel coronavirus sequencing multiplex
primers [8] (https://artic.network/ncov-2019). cDNA syn-
thesis was conducted using Super Script IV Reverse Tran-
scriptase (Invitrogen) and the concentration of PCR the
product was measured using a Qubit dsSDNA High Sensitiv-
ity Kit on a Qubit 3.0 fluorometer (Thermo Fisher) and an
Agilent 2100 Bioanalyzer (Agilent Technologies).

A library without barcodes was generated and
sequenced using an Ion Torrent system, using an Ion
Xpress™ Plus Fragment Library Kit for sequencing on
an Ion 318™ v2 chip. A total of 1,445,751 reads were
obtained for hCov/Mexico/CDMX/InDRE_01/2020. The
complete genome sequence was assembled using CLC

Genomics Workbench 20 (QIAGEN) and SPAdes [9] and
mapped against the reference sequence Wuhan-Hu-1 (Gen-
Bank accession number NC_045512.2).

The consensus sequence was assembled into a single
contig with a total length of 29,849 bp, corresponding to
99.8% of genome, and a deep average coverage of 3,983X.
The sequence was deposited in the GISAID database [5]
under accession ID EPI_ISL_412972.

A database was constructed including 178 genomic
sequences available on the GISAID platform, obtained
from December 31, 2019 to March 05, 2020, reported
in 22 countries. A phylogenetic tree was constructed in
MEGA 6 software using the neighbor-joining method and
the Kimura 2-parameter evolution model with 100 boot-
strap replicates [10]. The strain hCoV/Mexico/CDMX/
InDRE_01/2020 was grouped in the clade A2 subclade
A2a (also called lineage G) and is closely related to iso-
lates from Finland, Italy, and Germany as well as an iso-
late from the first imported SARS-CoV-2 case in Brazil

[11] (Fig. 1).

Subclade A2a

— BetaCoV/Germany/Baden-Wuerttemberg-1/2020[EPIISL 412912

14408C>T

BetaCoV/Mexico/CDMX/nDRE 01/2020|EPI ISL 412972 I-

—
0.00002

BetaCoV/kaly/CDG1/2020EPIISL 412973|
BetaCoV/Brazil/lSPBR-01/2020 EPI ISL 412964|
BetaCoV/Wuhar/HBCDC-HB-06/2020|EPIISL 412982
BetaCoV/Germany/BavPat1/2020EPI ISL 406862|
BetaCoV/Jiangsu/NDC-JS-001/2020[EP|ISL 408488|

| BetaCoVizhejiang/Wz-02/2020[EPI ISL 404228
BetaCoV/England/02/2020EPI ISL 407073|
BetaCoV/Wuhan/IPBCAMS-WH-01/2019[EPIISL 402123|
BetaCoV/Singapore/6/2020[EPI ISL 410537|

BetaCoV/Finland/FIN-25/2020[EPIISL 412971|

Fig. 1 Neighbor-joining tree constructed in MEGA using the Kimura
2-parameter evolution model with 100 bootstrap replicates. hCoV/
Mexico/CDMX/InDRE_01/2020 (indicated by an arrow) is grouped
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in clade A2a with sequences previously reported from Brazil, Ger-
many, Italy, and Finland. The 14408C>T substitution is characteristic
of subclade A2a
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hCoV-19/Netherlands/Helmond 1363548/2020|EPI ISL 413574|2020-02-29

hCoV-19/Switzerland/GE1422/2020|EPI ISL 415454|2020-02-28
hCoV-19/Switzerland/AG7120/2020|EPI ISL 415457|2020-02-29
hCoV-19/Switzerland/GE1402/2020|EPI ISL 415700|2020-02-28
hCoV-19/Switzerland/VD5615/2020|EPI ISL 414023|2020-03-01
hCoV-19/Switzerland/VD0503/2020|EPI ISL 415459|2020-02-29
hCoV-19/Switzerland/TI2045/2020|EPI ISL 415703|2020-03-01

hCoV-19/Switzerland/GR2988/2020|EP!I ISL 415698|2020-02-27
hCoV-19/Switzerland/GR3043/2020|EPI ISL 415699|2020-02-27

hCoV-19/England/20099038206/2020|EPI ISL 415129|2020-02-29
hCoV-19/Switzerland/1000477757/2020|EPI ISL 413021|2020-02-29
hCoV-19/Brazil/SPBR-12/2020|EPI ISL 416034|2020-03-04

hCoV-19/Switzerland/1000477796/2020|EPI ISL 413022|2020-02-29
hCoV-19/England/200990723/2020|EPI ISL 414012|2020-02-27
hCoV-19/Peru/010/2020|EPI ISL 415787|2020-03-10

hCoV-1 itzerland/GE3895/2020|EPI ISL 413997|2020-02-26

hCoV-19/Switzerland/BL0902/2020|EPI ISL 414021|2020-02-27
hCoV-19/Switzerland/BE6651/2020|EPI ISL 415456|2020-02-29

hCoV-19/Switzerland/BS0914/2020|EPI ISL 415701]2020-03-02
hCoV-19/Switzerland/1000477806/2020|EPI ISL 413024|2020-02-29
hCoV-19/Switzerland/GE0199/2020|EPI ISL 415455(2020-02-28
hCoV-19/Switzer 020|EPI ISL 414022|2020-02-27
hCoV-19/Netherlands/NoordHolland 2/2020|EPI ISL 414549|2020-03-03
hCoV-1 QKJ-03015/2020|EPI ISL 415158|2020-03-01
hCoV-19/BelgiunVBC-03016/2020|EPI ISL 415157|2020-03-01

Fig.2 Neighbor-joining tree constructed with 768 sequences avail-
able in the GISAID database on March 20, 2020. The analysis shows
that the Mexican strain (indicated by an arrow) clusters with Euro-

Genetic analysis showed that the hCoV/Mexico/CDMX/
InDRE_01/2020 genome differs by seven nucleotide sub-
stitutions compared to the Wuhan-Hu-1 reference strain:
241C>T, 3037C>T, 14408C>T, 23403A>G, 28881G>A,
28882G>A, and 28883G>C. We confirmed the presence of
the 14408C>T substitution, which is characteristic of the
sequences clustered in subclade A2a.

A second database of 768 sequences deposited until
March 20, 2020, was used to construct a phylogenetic
tree. This analysis showed that hCoV/Mexico/CDMX/
InDRE_01/2020 clusters with European lineage G
sequences, mainly from Belgium, Switzerland, and Eng-
land (Fig. 2). This finding correlates with the transmission
events reported by GISAID [5], which suggest that this strain
was first introduced into Belgium, then England, and finally,
Italy, where the Mexican patient had been traveling.

This is the first report of the complete genome of this
virus in our country, and these data will contribute to the
molecular epidemiology of the SARS-CoV-2.
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