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Abstract
Human respiratory syncytial virus (HRSV) is one of the most
common viral aetiological agents in the youngest population. In
the present study a novel HRSV-B BA genotype is ﬁrst described
based on the phylogenetic analysis of the coding hypervariable
region 2 sequences of G protein from strains detected during the
2014–2015 season. Among all strains detected in the last season,
44% belonged to this new genotype. Therefore, it highlights the
importance of a continuous HRSV surveillance to monitor the
emergence and spread of new genotypes or variants with genetic
changes that may affect antigenic and tropism features.

VIROLOGY

Introduction
Human respiratory syncytial virus (HRSV) is the most common
respiratory pathogen and the main cause of lower respiratory
tract infections among infants and young children. Primary
infection usually occurs in the ﬁrst years of childhood, although
re-infections are common throughout life [1]. It is also recognized as a signiﬁcant respiratory pathogen among immunosuppressed and elderly patients. HRSV exhibits a clear pattern of
seasonality, and epidemics are usually reported in the late
autumn and winter in temperate regions, and during the rainy
season in tropical regions [2]. HRSV is classiﬁed in the genus
Pneumovirus belonging to the Paramyxoviridae family. Its
genome is a non-segmented negative-strand RNA of approximately 15 000 nucleotides that contains ten genes encoding 11
proteins [3]. The envelope of the virus contains two major
glycoproteins, G and F, which play an essential role in the virus
attachment and entry to the host cell. Antigenic and genetic
differences lead to classiﬁcation of HRSV into two different
groups, HRSV-A and HRSV-B, which co-circulate every season
with one being predominant. Based on the hypervariable region
2 (HVR-2) located in the C-terminal domain of the G protein, at
least 12 genotypes (GA1–GA7 [4,5], SAA1 [6], NA1 and NA2
[7], CB-A [8] and ON1 [9]) for HRSV-A and 22 genotypes
(GB1–GB4 [5,10], URU1 and URU2 [11], SAB1–SAB3 [10],
BA1–BA12 [12] and CB-B [13]) for HRSV-B have been
described. In the present study, we report the circulation of a
novel HRSV-B genotype circulating in Catalonia (Spain) during
the 2014–2015 season.
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Materials and Methods
Respiratory specimens from patients with suspicion of acute
respiratory tract infection attending the Hospital Universitari
Vall d’Hebron in Barcelona were collected from October 2014
to April 2015 for virological diagnosis. All laboratory-conﬁrmed
HRSV samples were typed as HRSV-A or HRSV-B, and phylogenetic analysis and molecular characterization of a random
representative sampling of HRSV-B strains were performed as
previously described [14].

Results
A total of 5189 specimens from 3683 patients were collected,
of which 448 (9%) from 409 (11%) patients were laboratoryconﬁrmed for the different HRSV groups: HRSV-A (145; 35%)
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and HRSV-B (256; 63%). In addition, two (<1%) samples were
HRSV-A/B co-infections, and six (1%) could not be typed.
Complete HVR-2 sequences from 48 HRSV-B specimens were
sequenced and studied (Fig. 1), of which 22 (46%) belonged to
BA9 genotype and ﬁve (10%) to BA10. The remaining 21 (44%)
sequences clustered together with a bootstrap value of 100%
showing a maximum pairwise distance (p-distance) between
members of 0.006 and an average divergence within group (pdistance) of 0.004 base differences per site. Therefore, according to the criterion used to deﬁne novel genotypes by
Venter et al. [10], because these sequences clustered together
with a bootstrap value over 70% and showed a maximum intragroup p-distance <0.07, they would belong to a novel genotype
not previously described, which is named in this study as BA13
to follow on from the nomenclature used so far. This novel
genotype also belongs to the BA genetic group, because it
carries the 60-nucleotide duplication in the HVR-2 that characterizes it. Moreover, it shows the lowest genetic distance to
BA9 sequences, more particularly to BA9-B (mean p-distance
0.0475 base differences per site). The whole predicted G
protein of strains belonging to the novel genotype is deﬁned by
some key amino acid substitutions relative to the ﬁrst described
BA sequences, which were found in the cytoplasmic domain
(A10T), in HVR-1 (K103N and A131E) and in HVR-2 (K233I,
T255A, D263G, I281V, Q284R and P291L). In spite of the high
similarity between strains within this novel genotype, the possibility that they formed part of a nosocomial outbreak was
ruled out because the corresponding respiratory samples were
collected from patients attending seven different hospital wards
during a 4-month period.

Discussion
The co-circulation of both HRSV groups has been reported in
Catalonia during the last two seasons with a great predominance
of HRSV-B [14]. Among the HRSV-B group, BA has been the
most prevalent genotype. After its emergence in 1999 in Buenos
Aires (Argentina) [15], the BA genotype spread worldwide and
became predominant in most countries—showing over time a
great diversiﬁcation into at least 13 different genotypes (from
BA1 to BA12 and CB-B) [16]. The BA genotype is deﬁned by a
common 60-nucleotide duplication in the HVR-2 that is also
carried by all circulating HRSV-B strains characterized in this
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study throughout the 2014–2015 season in Catalonia, including
those strains belonging to the novel genotype. As we recently
reported in Catalonia [14], BA9 was the predominant HRSV-B
genotype during the 2013–2014 season, distinguishing up to
three genetic subgroups (BA9-A, BA9-B and BA9-C). During the
2014–2015 season, strains belonging to BA9-A and BA10 genotypes remained similar to or slightly evolved from strains of
the previous season. However, almost half of the characterized
sequences fell within the novel genotype that we describe in this
study, which have probably evolved from 2013–2014 BA9-B
strains because they showed the lowest genetic distance
compared to each other. These results reinforce the idea that
the predicted viral G protein sequence is continuously evolving,
acquiring sometimes amino acid substitution that might result in
the appearance of novel genotypes over time. These substitutions might also result in new antigenic features that help the
virus to spread among the population season after season. This
genetic diversity would be driven by the host immune response,
which acts as an evolutionary selective pressure. Furthermore,
these changes in the antigenic features become a challenge in the
development of future vaccines to prevent infection. For the
next HRSV vaccine to be most effective, its antigen recognition
should be the highest possible. Therefore, the present study
reports the identiﬁcation of a novel BA genotype in Catalonia
during the last season and highlights the importance of continuous monitoring of the genetic diversity of circulating HRSV
strains worldwide.
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FIG. 1. Phylogenetic tree of BA genotypes based on HVR-2 sequences from HRSV-B strains. The sequences of the present study are marked with
black points and sequences previously studied from 2013–2014 season are marked in black triangles. Sequences were previously collapsed to haplotypes, and the numbers of represented sequences are shown in brackets. Amino acid mutations within the HVR-2 and in other G protein domains
are marked in black and in grey, respectively.
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