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Dear Editor,
Zika virus (ZIKV) used to be an unknown mosquito-borne flavivirus, and maintained its limited sylvatic circulation in a few African and Asian countries (Enfissi et al.,
2016). Based on available clinical data, the symptoms in
human infections with ZIKV are supposed to be similar to
other arbovirus infections such as dengue, and characterized
by fever, skin rashes, conjunctivitis, muscle and joint pain,
malaise, and headache (Duffy et al., 2009). However, its
occasional introduction to the Americas resulted in unexpected large outbreaks with millions of human cases since
2015 (Fauci and Morens, 2016). Even worsen, substantial
evidence has linked microcephaly in infants, a severe form
of birth defect, to ZIKV infection in pregnant women
(Mlakar et al., 2016). On 1 February 2016, the World
Health Organization has stated ZIKV and observed increase
in neurological disorders and neonatal malformations a public health emergency of international concern. Now, ZIKV
has rapidly spread to more than 52 countries and territories
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in Africa, Americas, Asia and the Pacific.
As of 6 March 2016, the National Health and Family
Planning Commission of China has declared 10 imported
ZIKV cases. On 19 February 2016, a 38-year-old Chinese
male patient, returning from Samoa to Shenzhen, was finally laboratory confirmed as the third imported ZIKV case in
mainland China. The patient had fever, conjunctival congestion and maculopapular rash, and recovered in a week.
Here, we report the isolation, identification and genomic
characterization of the first Chinese ZIKV strain (named
SZ01) isolated from the imported case.
Two-day-old BALB/c suckling mice (n=5) were inoculated intracranially with pretreated acute phase serum from
the patient. Seven days post inoculation, obvious nervous
system symptoms were seen in the majority of the inoculated animals, including inactivity, hind-leg paralysis and
hypersomnia (Figure 1A). Then, the brains were dissected
from the dying mice and grinded in DMEM medium (Life
Technologies, USA) supplement with 2% fetal bovine serum (Life Technologies, USA), and total RNAs was extracted using QIAamp Viral RNA Mini Kit (Qiagen, Germany) according to the manufacturer’s instructions. ZIKV-
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Figure 1 The biological and genetic characterization of the ZIKV SZ01 strain. A, Isolation of SZ01 strain in the brain of suckling mice. Acute phase serum
from the patient was injected intracranially into 2-day-old BALB/c mice. On the 7 days post inoculation, obvious nervous system symptoms were observed.
B, Growth curves of the SZ01 strain in C6/36 cell culture. Monolayers of C6/36 cells were infected with the SZ01 viruses. At each time point, culture supernatant was collected and virus titer was determined using the qRT-PCR assays. C, Identification of the SZ01 strain by IFA. Vero cells were infected with SZ01
strain and 2 days after infection were fixed and incubated with the patient's convalescent phase serum. a, Specific reaction with convalescent phase serum from
recovered ZIKV patient. b, Negative control. D, Plaque morphology of SZ01 strain on BHK-21 cells on the 3 days post inoculation. E, PCR products of the complete CDS of SZ01 strain. Lane 1-15 represents the different fragment amplified using 15 primer pairs, respectively. F, Phylogenetic analyses of ZIKV isolates
based on the complete CDS using the Neighbor-Joining method by Tajima-Nei model. SZ01 strain was marked with red.

specific quantitative real time PCR (qRT-PCR) assays detected strong positive signal with a CT value of 22 in the
brain tissue. The grinded supernatant was then inoculated
into mosquito C6/36 cells and mammalian Vero cells, respectively, to further amplify the virus. Typical cytopathic
effects were seen in both cells, and viral growth curve in
C6/36 cells were determined using the qRT-PCR assays.
The result showed that SZ01 strain replicated efficiently in
C6/36 cells and peaked at 6 days post infection, with titers
of 7.28×1010 copies mL1 (Figure 1B). Especially, standard
plaque forming assay (Li et al., 2013) showed that SZ01
could produce typical small plaques in BHK-21 cells 3 days
post inoculation (Figure 1D). The newly isolated ZIKV was
further identified by indirect immunofluorescence assay
(IFA) (Deng et al., 2011) using the convalescent phase serum from the second imported ZIKV patient (provided by

the Guangzhou No.8 People’s Hospital). The convalescent
phase serum at 1:320 dilution could strongly react with the
newly isolated SZ01 virus (Figure 1C).
Furthermore, to obtain the full genome of SZ01, a total
of 15 primer pairs (Table S1) were used to generate the
overlapping amplicons spanning the entire coding sequence
(CDS) using the SuperScript III One-Step RT-PCR System
(Life Technologies, USA). The resulting PCR products had
an average length of 800 base pairs (Figure 1E). The PCR
products were then sequenced by an ABI 3730 Sanger-based genetic analyzer and assembled using DNASTAR
version 7.0. The complete CDS of SZ01 strain was submitted to GenBank under accession no. KU866423. The complete CDS of SZ01 strain is 10,272 nt in length, and the
only open reading frame is predicted to encode a large polyprotein of 3,424 amino acids. Genome sequence alignment
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by MUSCLE in MEGA 6 demonstrates the SZ01 isolate has
the highest similarity to the H/PF/2013 strain isolated in
French Polynesia in 2013 (Cao-Lormeau et al., 2014). There
are 99.4% homology in nucleotide and 99.7% in amino acid
residues between the two strains. A total of eight amino acid
variations were found in the envelope (E) protein, the nonstructural protein NS1, NS3 and NS5, respectively (Table
S2). No additional amino acid mutation emerged in the
conserved motifs of the predicted functional domains, including protease, helicase, RNA dependent RNA polymerase (RdRp), and methyl transferase (MTase) domain. It
should be further determined whether these amino acid variations can impact the virulence of ZIKV in animals and
viral fitness in mosquitoes.
To understand the origin of the Chinese isolate SZ01, all
available complete CDS of ZIKV strains were retrieved
from GenBank. Phylogenetic analysis based on the complete CDS was conducted by Neighbor-Joining method using MEGA version 6. As shown in Figure 1F, ZIKV strains
fall into two lineages, the African and Asian lineage, and
the SZ01 strain belongs to the Asian lineage. SZ01 strain
was closely related to the H/PF/2013 strain. The patient had
a travel history in Fiji and Samoa, and mosquito bites was
reported during his stay in Samoa. Our phylogenetic results
support the epidemiology evidence. Previously, ZIKV autochthonous transmission has been reported in these islands
(Musso, 2015), and national health authorities should take
special attention on the surveillance of the travellers from
an area with an ongoing ZIKV outbreak.
Before this, no infectious ZIKV has been isolated in
China (Li et al., 2016). Here, we isolated the first ZIKV
strain from a Chinese traveller returning to China. The success of ZIKV isolation in China will directly foster the development and evaluation of diagnosis kits, antiviral drugs
and vaccines. Sequence alignment and phylogenetic analysis demonstrated that this Chinese isolate SZ01 belongs to
the predominant Asian lineage. We also identified a panel
of amino acid substitutions that deserves further investigation. Further studies are underway to clarify the pathogenesis and transmission efficacy using this ZIKV strain.
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Primers used for sequencing of ZIKV genome.
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The variation sites between the SZ01 strain and the H/PF/2013 strain of ZIKV.
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