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We report a case of enterovirus C105 infection in an
11-year-old girl with lower respiratory tract symptoms that
was identified through the Respiratory Virus Surveillance
System, which covers 30 sentinel hospitals in all 16 districts
of Beijing, China. The presence of this virus strain in China
confirmed its geographically wide distribution.

Enteroviruses are small, nonenveloped RNA viruses that
cause illnesses in humans ranging from mild to severe
(I). Fifteen species of enterovirus are known, 7 of which
are known to infect humans. These species include entero-
virus A-D and rhinovirus A—C (/,2). The newly emerging
genotype C105 (EV-C105) represents a novel monophy-
letic clade of enterovirus C; this strain was identified in
2010 in the Democratic Republic of the Congo (strain 34S)
(3,4). EV-C105 cases from Italy (Pavia/8376, Pavia/9095),
Romania (ROM31), the United States (USA/OK/2014-
19362), New Zealand (strains not available), and Burundi
(BU77, BUS) have been identified and characterized, sug-
gesting that the spread of EV-C105 could be wider than
previously hypothesized (5). Here, we report a detected
case of EV-C105 in an 11-year-old girl with lower respira-
tory tract symptoms in Beijing, China.

The Beijing Center for Disease Prevention and Con-
trol established the Respiratory Virus Surveillance System
(RVSS) in 2014. The RVSS tracks patients with respiratory
tract infections (RTIs) and pneumonia in 30 sentinel hos-
pitals throughout Beijing. The RVSS is an active system,
designed to alert for future outbreaks of respiratory infec-
tions. To study enterovirus infections, we tested 24,093
clinical specimens (nasopharyngeal swab, sputum, and al-
veolar lavage fluid) from patients with RTIs that were re-
ported through RVSS during June 2014-December 2017.
RVSS classifies persons <14 years of age as children and
those >14 years of age as adults. The ages of the reported
patients ranged from 8 months to 93 years (median 33.5
years, mean 37.9 years).

We screened all samples using real-time PCR for in-
fluenza virus, parainfluenza virus types 1-4, respiratory
syncytial virus, coronaviruses (229E, NL63, HKUI1, and
0C43), metapneumovirus, adenovirus, bocavirus, and en-
teroviruses (6). Overall, 445 (445/7,122; 6.2%) children
and 276 (276/16,971; 1.6%) adults were positive for en-
terovirus or other respiratory viruses.

We further genotyped enterovirus-positive samples with
primers sequentially targeting the viral protein (VP) 1 region
(7,8). We obtained a 699-nt amplicon of EV-C105 from a
nasopharyngeal swab sample collected at the time of a hos-
pital visit (GenBank accession no. KX910099). The patient
was an 11-year-old girl with no underlying disease who was
brought to the outpatient clinic of the Beijing Children’s
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Figure. Phylogenetic tree
of EV-C105 from a patient
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Hospital on May 23, 2016, with an 8-day history of fe-
ver (highest temperature 38.7°C), coughing, and difficulty
breathing. Blood tests in the clinic showed total leukocyte
count 1.41 x 10'° cells/L; neutrophils, 79.2%; lymphocytes,
12.1%; total platelet count, 5.2 x 10"/L; and hemoglobin,
130 g/L. Chest radiographs showed thickness or turbulence
in the texture in both lungs, which was diagnosed as pneu-
monia. She received supportive treatment and received an-
timicrobial drugs empirically before being sent home the
same day. She was not hospitalized during her illness. Ac-
cording to a follow-up survey, she recovered 14 days later.
We detected no other respiratory pathogens in this patient.

BLAST analysis (http://blast.ncbi.nlm.nih.gov/Blast.
cgi) of the amplicon (Beijing-R2759) showed that the se-
quences had 98% identity with the USA/OK/2014—-19362
strain (GenBank accession no. KX276189.1) and 91.4%
with the reference prototype genotype (EV-C105 strain
348S; accession no. JX514943). Phylogenetic analysis of
the VP1 gene performed with MEGA version 6.06 soft-
ware (http://www.megasoftware.net) showed that Beijing-
R2759 belonged to genotype EV-C105.

To further characterize this virus strain, we amplified
the genome sequence directly from the nasopharyngeal
swab sample using reverse transcription PCR with overlap-
ping primers; we sequenced each amplicon 4 times using
the Sanger method. We assembled sequences using La-
sergene version 5.01 (DNAStar Inc., https://www.dnastar.
com). The genome of Beijing-R2759 (GenBank accession
no. MH229997) was 7,316 nt, including 6,618 nt in open
reading frame. The EV-C105 polyprotein sequence for this
strain shares 96.6%-99.4% amino acid identity with 8 of
the EV-C105 sequences in GenBank: 96.6% with acces-
sion no. KM880097 (Burundi); 96.8% with accession no.
KM880096 (Burundi); 97.7% with accession no. JX393302
(Peru); 98.5% with accession no. JX514943 (Republic of
the Congo); 98.6% with accession no. KM880098 (Italy);
98.8% with accession no. KM880099 (Romania); 99.3%
with accession no. KX276189 (United States); and 99.4%
with accession no. KM880100 (Italy).
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The full length of the Beijing-R2759 VP1 gene was
888 nt. The deduced amino acid sequence in VP1 had
94.9%—100% identity with those from Italy, Peru, Repub-
lic of the Congo, and the United States. Alignment results
analysis of VP1 aa sequences showed differences between
the strains isolated in this study (Met?, Asp'3#, Ser®”) and
EV-C105 strain 34S (Val®, Glu'*®, and Ala?"). In this study,
we grouped Beijing-R2759 with the strain obtained from
the United States in 2014 (Figure). We observed a similar
relationship in the phylogenic tree of the VP1 gene. These
findings indicate that Beijing-R2759 is closely related to
the EV-C105 strain reported in the United States.

Our report confirms that the distribution of EV-C105
is geographically wider than previously believed. A greater
awareness of EV-C105 may enable improved detection of
this virus (9). In addition, our findings show the utility of
the RVSS in assessing the patterns of circulation of entero-
virus genotypes and detecting enterovirus outbreaks for the
purpose of early warning.
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The distribution of the chytrid fungus Batrachochytrium
salamandrivorans continues to expand in Europe. During
2014-2018, we collected 1,135 samples from salamanders
and newts in 6 countries in Europe. We identified 5 cases of
B. salamandrivorans in a wild population in Spain but none
in central Europe or the Balkan Peninsula.

hytridiomycosis, an amphibian disease caused by the

chytrid fungi Batrachochytrium dendrobatidis and B.
salamandrivorans, is responsible for declines of amphib-
ian populations worldwide (/). The recently discovered B.
salamandrivorans (2) is severely impacting salamanders
and newts in Europe (3,4). This emerging fungal pathogen
infects the skin of caudates and causes lethal lesions (2). It
most likely was introduced to Europe by the pet salamander
trade from Southeast Asia (3). In Europe, the Netherlands,
Belgium, and Germany have confirmed B. salamandriv-
orans in wild caudates; the United Kingdom, Germany,
and Spain have confirmed the fungus in captive animals
(3,6). Several countries have established trade regulations
() and a recent European Union decision, no. 2018/320,
implements measures to protect against the spread of B.
salamandrivorans via traded salamanders (7). The World
Organisation for Animal Health listed infection with B.
salamandrivorans as a notifiable disease in 2017. In ad-
dition to controlling the amphibian pet trade, surveillance
of the pathogen is urgently needed to establish disease in-
tervention strategies in affected areas and prevention in B.
salamandrivorans—free regions.

During 2014-2018, we collected 1,135 samples directly
for the detection of B. salamandrivorans or as a part of unre-
lated studies. Samples came from 10 amphibian species at 47
sites in 6 countries in Europe. Most samples came from the
fire salamander, Salamandra salamandra, which is a known
suitable host for B. salamandrivorans (3), and the palmate
newt, Lissotriton helveticus, which is known to be resistant
to B. salamandrivorans (Appendix Table 1, http://wwwnc.
cde.gov/ElD/article/25/7/18-1001-App1.pdf).

Most samples were skin swabs collected by following
the standard procedure for sampling of amphibian chytrid
fungi (8). A smaller portion of samples was toe clippings
(Appendix Table 2). We extracted genomic DNA following
the protocol of Blooi et al. (9), and 2 laboratories with dif-
ferent equipment tested for B. salamandrivorans. Samples
from Spain and the Czech Republic initially were analyzed
at the Czech University of Life Sciences (Prague, Czech
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