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The COVID-19 pandemic has shaken the world since the beginning of 2020. Spain was among the European countries with the highest incidence of the disease during the first pandemic wave. We established a multidisciplinary consortium to monitor and study the 
evolution of the epidemic, with the aim of contributing to decision making and stopping the rapid spread of the virus across the country. We present the results of the analysis for 2170 sequences from the first wave of the SARS-CoV-2 epidemic in Spain, representing 
12% of diagnosed cases until March 14. This effort allowed us to document at least 500 initial introductions, between early February-March from multiple international sources. Importantly, we document the early raise of two dominant genetic variants in Spain 
(Spanish Epidemic Clades), named SEC7 and SEC8, likely amplified by superspreading events. In sharp contrast to other non-Asian countries those two variants were closely related to the initial variants of SARS-CoV-2 described in China and represented 40% of 
the sequences analyzed. The two dominant SECs were widely spread across the country compared to other genetic variants with SEC8 reaching a 60% prevalence just before the lockdown. Employing Bayesian phylodynamic analysis, we inferred a reduction in the 
effective reproductive number of these two SECs from around 2.5 to below 0.5 after the implementation of strict public-health interventions in mid-March. The effects of lockdown on the genetic variants of the virus are reflected in the general replacement of 
pre-existing SECs by a new variant at the beginning of the summer season. Our results reveal a significant difference in the genetic makeup of the epidemic in Spain and support the effectiveness of lockdown measures in controlling virus spread even for the most 
successful genetic variants.

Spain has a lineage profile different from the rest of European countries, 
with an overrepresentation of clade A strains (absence of D614G).

Structure

~1% of the cases reported from February to June 2020 from all over the country have been sequenced (n=2,170).

Sampling

Spanish sequences are not monophyletic, suggesting multiple introductions

At least 500 introductions, estimated from the phylogeny, from different countries.

Potential introductions

The success of SEC8 was facilitated by several early and 
multiple introductions in Spain, superspreading events 
and the absence of sanitary measures in a naïve 
population. SEC8 represented ~60% of the sequenced 
cases before the national lockdown, a strict intervention 
that was highly effective to reduce the Re.

Funding

More than 50 institutions integrate 
SeqCOVID-Spain. The consortium is the 
main contributor of Spanish 
SARS-CoV-2 sequences to public 
repositories and databases. For the 
present analysis, we generated 2,170 
sequences from February to June (2020), 
trying to maximize the spatial and temporal 
diversity of the samples. 

Spain had an abundance of lineage A 
(Pangolin classification) sequences, which 
were abundant in Asian countries but 
uncommon in the European region during 
this period. 

If we place the Spanish 
sequences in a global 
phylogeny, they do not share 
a common ancestor, 
suggesting multiple 
introductions.

Using the phylogeny, we 
have calculated a minimum 
of 500 independent 
introductions from different 
countries, mainly Italy as 
suggested by 
epidemiological 
information. Most of them 
ended up generating 
transmission clusters in 
Spain (191), while for some 
others (328) no posterior 
transmission was detected.  

In the global phylogeny, we have identified a set of 9 clades enriched in Spanish sequences 
(>20 sequences, > 50% Spanish). We call them Spanish Epidemic Clades (SEC) and account for 
995 of the 2,170 sequences studied. SEC7 and SEC8 were the most successful groups, 
accounting for ~40% of the total dataset. They were the most widely distributed across the 
country and were introduced earlier than the rest. 

We have epidemiological information proving 
that SEC8 was introduced from Italy, at 
least twice, to the Valencia city in which a big 
transmission cluster started. At the same 
time, a burial in La Rioja region acted as a 
superspreading event. We have also SEC8 
sequences from the same period from 
Madrid, Andalucía and Basque Country.
SEC8 was so successful that almost 60% of 
the sequenced cases before the national 
lockdown belonged to this clade.
Finally, the national lockdown that started 
on 14th March 2020 was highly effective in 
stopping the viral transmission. This was 
reflected in an reduction of Re from 3,1 
(before lockdown) to 0.2 (after the lockdown) 
in SEC8 strains.

SEC8 in detail

9 different Spanish Epidemic Clades (SEC) account for ~40% of the sequenced cases. These SECs had an 
heterogeneous distribution across the country, and were introduced on different dates.

Spanish Epidemic Clades (SEC)

Spanish cases in a global context
Spanish
sequences


